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ABSTRACT
The average cost of cultivation was estimated as Rs.22300.08 and Rs.14975.34 per hectare

respectively for irrigated and unirrigated wheat. The average net return per hectare was estimated Rs.
29181.25 and Rs 12039.66 for irrigated and unirrigated wheat respectively. The relative profitability of
irrigated and unirrigated wheat shows that irrigated wheat is more profitable than unirrigated wheat
therefore, it is necessary to motivate the farmers for cultivation of wheat crop on fairly better soil and
introduction of wheat in irrigated farming system.

Key words: wheat cultivation, irrigated, unirrigated area

Rajasthan stands fifth in area and production in
wheat out of major wheat growing states in the
country.  In Rajasthan major producing districts of
wheat are Sri Ganganagar, Hanumangarh, Jaipur,
Alwar, Bharatpur, Udaipur, Sirohi, Rajsamand,
Dungarpur, and Banswara.

The study area Banswara district has largest
production in Udaipur region. It contributes more
than 50% of total production of the region. Banswara
district has highest irrigated area in the region.

Banswara is one of the major wheat producing
districts in southern Rajasthan. The climate is
favourable for wheat cultivation and remains frost
free and temperature usually does not fall below 10-
13C. This climatic suitability coupled with emerging
immense irrigation facilities due to ‘Mahi Bajaj Sagar
Project’ provides bright future of wheat cultivation in
Banswara district.

A study of comparison of irrigated and
unirrigated wheat in this area of the state is of
paramount importance. The present scenario
encompasses evaluation of strategies related to input
supply and strengthening of the inputs supply system.
Adequate knowledge of cost structure of wheat crop
has become essential for making necessary
adjustments towards the input based strategies for
enhancing the production. Cost of cultivation of
wheat is one of the important criteria for
determination and comparative analysis of cost
structure with the use of resources in irrigated and
unirrigated areas.

The present study entitled
“Sustainability of wheat cultivation in irrigated and
unirrigated areas of Banswara district of Rajasthan” is
proposed to be undertaken in one of the important
districts for wheat cultivation in Rajasthan. The

results and conclusion emerging from the study are
will be useful for the government policy makers,
agricultural scientists, extension agencies and all the
farmers of the concerned district.

Keeping the above facts in view, the present
study entitled “Sustainability of wheat cultivation in
irrigated and unirrigated areas of Banswara district of
Rajasthan” was undertaken:
1. To study the growth in area, production and

productivity of wheat in Banswara district.
2. To study cost and returns on different cost

concepts basis in Banswara district of Rajasthan.

METERIALS AND METHODS

Selection of district:
Banswara district in South Rajasthan has a

significant area under wheat and the researcher is
fully acquainted with this region. Hence,
Banswara district was purposively selected for this
study.
Selection of tehsil:
On the basis of highest area and production under
wheat, Bagidora tehsil of Banswara districtwas
selected purposively for the study.
Selection of Villages:
Two villages namely Chinch having highest
irrigated area under wheat cultivation and Karji
having highest unirrigated area under wheat
cultivation were selected purposively for the
study.
Selection of Farmers:
A sample of 60 farmers was selected with
probability proportion to number of farmers in
each size group. The small, medium and large size
holdings  are given in the table below:
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Table  1.   Classification of farmers in different size holdings-
Category Size Holding (ha.)

Irrigated Farmers Unirrigated Farmers
Small Up to 3 Up to 1.99
Medium >3≤4.60 >1.99≤3.25
Large >4.60 >3.25

Collection of  Data:
Both primary and secondary data were collected

from different sources. Secondary data in respect to
Area and production of wheat were collected from the
publications of the Directorate of Economics and
Statistics, Government of Rajasthan, Jaipur. The
primary data were collected on pre- structure and pre-
tested schedules.

Analysis of Data:
To fulfill the first objective of studying growth in

area, production and productivity of wheat in
Banswara district, the compound growth model was
used.

Cost of cultivation:
To study the cost and return of wheat and different

size of holdings were studied. The cost of cultivation

of wheat was worked out using various cost concepts
basis.

Cost of cultivation/ha
Cost of production/quintal = ----------------------------

Yield/ha

RESULTS AND DISCUSSION

Growth in area, production and productivity:
To study growth in area, production and

productivity, the compound growth rates were worked
out which are given in table below. The table reveals
that compound growth rates of area, production and
productivity in Banswara district were positive. The
coefficient for production and productivity is low
because of infestation of wheat crop with Molya
disease, Tandu disease and Rust disease and attack of
Termite in the area.

Table 2.Compound growth rates of area, production and productivity of wheat:

Growth Rates Banswara Rajasthan
Area

CCR 0.1034** -0.0232Ns

F-Value 10.56 1.00
Significance 0.017 0.356

Production
CGR 0.735NS 0.0058NS

F-Value 1.57 0.06
Significance 0.256 0.820

Productivity
CCR 0.0118NS 0.0278

F-Value 1.22 22.32
Significance 0.311 0.003

Cost structure of irrigated and unirrigated wheat The cost items were grouped
Under cost A1 to cost C3 has been presented in table below:

Table 3.Cost of cultivation of Irrigated and Unirrigated wheat in Banswara district (Rs./ha).

Type of Cost Irrigated wheat Unirrigated wheat
Small Medium Large Average Small Medium Large Average

Cost A1 14299.39 16199.36 17330.03 15942.93 9600.47 10841.62 11601.43 10681.17
Cost A2 14299.39 16199.36 17330.03 15942.93 9600.47 10841.62 11601.43 10681.17
Cost B1 14651.37 16785.36 18030.25 16488.99 9823.74 11090.07 12222.96 11045.59
Cost B2 19651.37 21785.36 23030.25 21488.99 13323.74 14590.07 15722.96 14545.59
Cost C1 15801.12 17575.34 18523.791 17300.08 10432.81 11487.08 12506.12 11475.34
Cost C2 20801.12 22575.34 23523.79 22300.08 13932.81 14987.08 16006.12 14975.34
Cost C3 22881.23 24832.87 25876.17 24530.09 15326.09 16485.79 17606.73 16472.87
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Cost A1 gives the idea of operational expenses
except for family labour. Cost B1 and cost C1 are
important since gross output less of their costs gives
return to family labour and return to owned land
respectively.  Cost C2 is the final cost it gives the net
income over total cost.

It can be concluded from the table that the cost
A1 and A2 increased with increase in the farm size
group.

Cost of Production:
The cost of production per quintal on different

cost concepts basis are given in the table below:

Table  4.  Cost of production in irrigated wheat cultivation on different size holding

Type of cost Irrigated wheat
Small Medium Large Average

Cost A1 512.52 524.25 470.92 502.56
Cost A2 512.52 524.25 470.92 502.56
Cost B1 525.13 543.22 489.95 519.43
Cost B2 704.35 705.03 625.82 678.40
Cost C1 566.35 568.78 503.36 546.16
Cost C2 745.56 730.59 639.23 705.13
Cost C3 820.12 803.65 703.16 775.64

Table 5.  Cost of production in unirrigated wheat cultivation on different size holding

Type of cost Unirrigated wheat
Small Medium Large Overall Average

Cost A1 680.88 634.01 588.91 634.60
Cost A2 680.88 634.01 588.91 634.60
Cost B1 696.72 648.54 620.45 655.24
Cost B2 944.95 853.22 798.12 865.43
Cost C1 739.92 671.76 634.83 682.17
Cost C2 988.14 876.44 812.49 892.36
Cost C3 1086.96 964.08 893.74 981.59

It is evident from the table that the overall cost
of production per quintal of irrigated wheat was
Rs.705.13. The cost of production per quintal was
highest on small farms Rs.745.56 followed by
medium and large farmer that is Rs. 639.23
respectively.

It is also evident from the table that the
overall cost of production per quintal of unirrigated
wheat was Rs.892.36. The cost of production was
highest on small farms Rs.988.14 followed by
medium and large farmer Rs.876.44 and Rs.812.49
respectively.

Table 6.  Return from cultivation of irrigated wheat
Particulars Irrigated wheat Overall Average

(Rs./ha)Small Medium Large
Gross income 44523.00 50061.00 59860.00 51481.33
Farm business income 30223.61 33861.64 42529.97 35538.41
Family labour income 24871.63 28275.64 36829.75 29992.34
Net income 23721.88 27485.66 36336.21 29181.25

It is evident from the table that overall average
gross income per hectare of irrigated wheat
cultivation was Rs.51481.33 on sample farms. It was
Rs. 44523, Rs.50061 and Rs.59860 on small ,

medium and large farms respectively. The gross
income per hectare increased with the increase in size
of land holding because of higher productivity on
large farms.
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Table 7.  Returns from cultivation of unirrigated wheat

Particulars Un irrigated wheat Overall Average
(Rs./ha)Small Medium Large

Gross income 23605.00 27155.00 30285.00 27015.00
Farm business income 14004.53 16313.38 18683.57 16333.83
Family labour income 10281.26 12564.93 14562.04 12469.41
Net income 9672.19 12167.92 14278.88 12039.66

On an average farm business income from
unirrigated wheat cultivation was Rs.16333.83.
Among different land size holdings, it varied from Rs,

18683.57 on large farms to Rs.14004.53 on small
farms. The farm business income increases with
increase in size of land holdings.

Table  8.  Net returns per hectare of irrigated wheat on different cost concepts basis

Particulars Irrigated wheat Overall Average
(Rs./ha)Small Medium Large

Cost A1 30223.61 33861.64 42529.97 35538.41
Cost A2 30223.61 33861.64 42529.97 35538.41
Cost B1 29871.63 33275.64 41829.75 34992.34
Cost B2 24871.63 28275.64 36829.75 29992.34
Cost C1 28721.88 32485.66 41336.21 34181.25
Cost C2 23721.88 27485.66 36336.21 29181.25
Cost C3 21641.77 25228.13 33983.83 26951.24

It is evident from the table that overall net
returns on cost A1 ,A2 ,B1, B2, C1, C2 , and C3 basis were
Rs. 35538.41 , Rs. 35538.41, Rs. 34992.34, Rs.
29992.34, Rs. 34181.25, Rs. 29181.25 and Rs.
26951.24 per hectare of irrigated wheat cultivation,
respectively. The net returns increased with increase
in the size of holding.

It is evident from the table as below that overall
net returns on cost A1, A2, B1, B2, C1, C2, and C3 basis
were Rs. 16333.83, Rs. 16333.83, Rs. 15969.41, Rs.
12469.41, Rs. 15539.66, Rs, 12039.66 and Rs.
10542.13 per hectare of unirrigated wheat cultivation,
respectively. The net returns increased with increase
in the size of the holding.

Table  9.  Net returns per hectare of unirrigated wheat on different cost concept basis:

Particulars Unirrigated wheat Overall Average
(Rs./ha)Small Medium Large

Cost A1 14004.53 16313.38 18683.57 16333.83
Cost A2 14004.53 16313.38 18683.57 16333.83
Cost B1 13781.26 16064.93 18062.04 15969.41
Cost B2 10281.26 12564.93 14562.04 12469.41
Cost C1 13172.19 15667.92 17778.88 15539.66
Cost C2 9672.19 12167.92 14278.88 12039.66
Cost C3 8278.91 10669.21 12678.27 10542.13

CONCLUSION

Wheat crop has an important place in the
cropping pattern of Banswara district. The growth
rates of area, production and productivity of wheat in
Banswara district showed a positive increase over the
years. The main factor which influences the wheat
production is irrigation facilities.

The farmers of the study area were aware
with the recommended quantity of all the inputs but
due to poor economic condition and their non-
availability at village level was the main constraints
in wheat production.

The average cost of cultivation was
estimated as Rs.22300.08 and Rs.14975.34 per
hectare respectively for irrigated and unirrigated
wheat. The average net return per hectare was
estimated Rs. 29181.25 and Rs 12039.66 for irrigated
and unirrigated wheat respectively. The relative
profitability of irrigated and unirrigated wheat shows
that irrigated wheat is more profitable than unirrigated
wheat therefore, it is necessary to motivate the
farmers for cultivation of wheat crop on fairly better
soil and introduction of wheat in irrigated farming
system.
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RECOMMENDATIONS
On the basis of the results obtained in the

present study, the following suggestions can be made:
Growth in area, production and productivity has
registered low trend which is alarming situation for
the district. This is due to termite attack and wheat
rust. Therefore, efforts need to be made to evolve
resistant varieties so that the low trend can be
checked. The government should make proper
inspection of spray material to check sale of spurious
insecticide / pesticides to safeguard the farmers from
incurring losses as some of the farmers reported to the

researcher about no control of termite even after a
number of sprays.
Government must ensure timely and adequate supply
of water in canal, so that the wheat crop irrigation at
crucial stages of growth.
The farmer communities of the area are unable to
utilize the recommended inputs due to poverty and
non availability. Inputs should be provided on time in
the area with some subsidy in the inputs. It is also
suggested that more credit facilities should be
provided to the farmers by lending institutions at
proper time and in adequate amount.
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ABSTRACT

This study examines the economics of rabi Jowar cultivation in Marathwada region of Maharashtra
state. In Analytical techniques, tabular analysis which includes mean, percentage, frequency and ratio
were used. It is revealed from the study that in case of physical input and output there was negative
relationship between human labour and farm size. There was no significant difference in the use of
bullock labour and machine labour among different categories of farm. Per hectare item wise cost and
their proportion to cost ‘C’ was Rs. 15,294.21 on overall farmer’s field. In context of profitability of rabi
Jowar, overall yield level was 15.52 quintal per ha. and in general gross income was Rs. 26,968. It is
also revealed that cost ‘A’, Cost ‘B’ and cost ‘C’ decreased with the increase in farm size and the input-
output ratios increased with the increase in farm size. Unit cost assessment at cost ‘A’, Cost ‘B’ and
cost ‘C’ were Rs. 687.87, Rs. 888.18 and Rs. 985.45, respectively. This indicates that rabi Jowar is
quite profitable for cultivation for all categories of farmers especially for the large farmers in
Marathwada region.

Key words: Cost, Physical input-output, Profitability, Rabi Jowar, Marathwada region.

Jowar (Sorghum bicolar (L.) Monch) belongs to
family graminaceae is one of the most important
cereal crops in the world and is one of the four major
food grains of our country. It is a staple food for
millions of poor rural people in Asian and African
countries including India. Besides being a major
source of staple food for human beings, it is also the
most important food and fodder crop of dry land
agriculture. Sorghum is the fifth most important
cereal crop in the world after wheat, rice, maize and
barley. In case of cropping pattern on an average
proportionate area under rabi Jowar crop in
Marathwada region is 22.26 per cent and at overall
level cropping intensity of rabi Jowar farm is 147.00
per cent (Pagare et al, 2013). The nutritional value of
sorghum is same as of that of corn and that is why it
is gaining importance as livestock feed. Sorghum is
also used for ethanol production, producing grain
alcohol, starch production, production of adhesives
and paper other than being used as food and feed. One
more advantage of this crop is that it can be grown in
both Kharif and Rabi season. Till recently, India has

had huge monopoly in the world supplies of Jowar.
But with the development of domestic industries in
some of East African countries, India has increasingly
begin to face stiff competition from these sources in
her export market. Study revealed that medium and
large scale farmers are incurring higher costs per
quintal of Jowar than the small holders. Although the
small holders are receiving a slightly higher producer
price than the medium and large operators (Patil and
Kunal, 1988). Mruthyunjay Kumar (1989) examined
the trends and structural changes in cost of production
of 10 crops including sorghum which revealed that
the cost of cultivation increased over time due to
inflationary pressure and declining profitability. On
the contrary, on an average, per quintal cost of
production was worked out to be Rs. 566.33 in Rabi
sorghum production and output-input ratio was 1.24.
Study regarding economics of sorghum cultivation in
paddy fallows revealed that the returns from grain
yield of Rabi sorghum was Rs.15226 per hectare with
an average grain yield of 34.57 quintals per hectare.
The net returns at cost

A of Rs. 12444 per hectare from sorghum cultivation
is rationally high (Dayakar et al., 2005). Based on all
these facts, an attempt has been made to access the
economics of rabi Jowar cultivation in Marathwada
region.

MATERIALS AND METHODS

Methodology is of vital importance in the any
economic study. It includes salient features of study
area, sampling design, methods of data collection,
analytical tools used and term and concept involved

in study. In order to fulfill the objective of the present
study, primary data were collected from various
sources. Multistage sampling design was adopted for
selection of the district, tehsil, village and respondent
farmers.

At first stage, the Parbhani and Beed districts were
purposively selected because these two districts are
traditionally known for rabi Jowar cultivation and
they are having predominant area of rabi Jowar in
the Marathwada region. At second stage, one tehsil
from each district was selected on the basis of highest
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area of rabi Jowar. At third stage, from each selected
tehsil a list of revenue villages was prepared in
consultation with revenue department and then six
villages were selected randomly. At the fourth stage,
a list of rabi Jowar growers was prepared in
consultation with Talathi (Patwari) of each selected
village, then from a list ten rabi Jowar growers were
selected randomly. Thus, 120 rabi Jowar growers
were selected for the present study. The selected
sample then post classified into three groups i.e. small
(Area under rabi Jowar is upto 02 ha.) medium (Area
under rabi Jowar is between 02 to 04 ha.) and large
(Area under rabi Jowar is above 04 ha.) farmer.
Number of respondents in small size group were 30,
medium size group 50 and large size group 40. Thus,
effective total sample size was 120. Parbhani and
Beed market were purposely selected because these
two markets were the major market of Parbhani and
Beed district, respectively. From the selected market,
different middlemen were selected randomly for the
study of marketing rabi Jowar. Ten middlemen were
selected for the present study.

The sample farmers were interviewed personally
and the objectives of the study were explained to
them to ensure the co-operation. The information was
collected from them in a specially designed schedule
by survey method. Data pertained for the year 2009-
10. Further, data was analyzed with respect to
objective of the study for meaningful conclusion. In
Analytical techniques, tabular analysis which includes
mean, percentage, frequency and ratio were used to
achieve the objective laid down for the study.

RESULTS AND DISCUSSION

Physical inputs can be converted into
monetary terms to determine the cost of cultivation
per hectare. Similarly main produce and by produce
can also be converted into monetary terms to know
the gross returns with the help of cost and returns,
profitability with respect to rabi Jowar production.

Physical input and output of rabi Jowar growers
Physical input and output of rabi Jowar production

was calculated and are presented in Table 1.0. Use of
human labour was 52.82 man days on small farmers,
followed by 39.71 man days on medium farmers and
28.32 man days on large farmers. It inferred that
human labour decreased with the increase in farm
size. On an average, use of human labour was found
to be 40.08 man days. Use of bullock labour was
06.33 pair days on small farms, 06.55 pair days on
medium farms and 05.44 pair days on large farms. On
an average, use bullock labour was 06.13pair days.
There was no significant difference in the use of
bullock labour and machine labour among different
categories of farms, this was mainly because in all
categories of farm, bullock labour were mainly used
for ploughing and threshing operations only. The

average seed rate used for Jowar cultivation ranged in
between 11.66 to 12.05 kg per ha. among different
categories of farm.  Maximum use of manure was
observed (16.66 quintal) on medium farms followed
by (14.11 quintal) large farms and (10.93 quintal)
small farms. In general, use of manure was found to
be 13.90 quintal per hectare. Use of fertilizer with
respect to nitrogen, phosphorous and potash
decreased with the increase in farm size. Thus, in
general use of nitrogen, phosphorus and potash were
54.19, 40.75 and 24.72 kg per ha. It was also
observed from Table 1.0 that per hectare main
produce of rabi Jowar was highest (16.16 quintal) on
medium farm, followed by (15.47 quintal) small and
(14.93 quintal) large farm. In general main produce of
rabi Jowar was 15.52 quintal. By produce of rabi
Jowar decreased with the increase in farm size. In
general by produce was 34.44 quintal.
Per hectare cost of cultivation of overall rabi
Jowar growers in Marathwada region:

Per hectare item wise cost and their proportion to
cost ‘C’ with respect to overall rabi Jowar growers
were calculated and are presented in Table 2.0. Cost
‘C’ was Rs. 15,294.21 on the overall farmer’s field.
The maximum share of  cost ‘C’ was accounted by
hired human labour i.e. 22.26 per cent followed by
rental value of land (17.80 per cent), family human
labour (09.86 per cent), machine labour (8.72 per
cent) and bullock labour (8.02per cent). Cost ‘A’ was
Rs. 10,675.75 (69.80 per cent) and Cost ‘B’ was Rs.
13,784.61 (90.12 per cent). The productivity of larger
farm was less as compared to other farm’s category. It
was mainly because larger farmers mainly depend on
acreage response to production.

Profitability of rabi Jowar in Marathwada region:
Profitability of rabi Jowar on different size of

farms were calculated and it are presented in Table
3.0. The result revealed that, per hectare grain yield
was highest on medium farm followed by small and
large farm respectively. At overall level, yield was
15.52 quintal per ha. In regards to gross income,
small farmers received the gross income of Rs.
28,533.50, medium farmers received income of Rs.
28,044 and large rabi Jowar growers received Rs.
24,294.50. In general, per hectare gross income was
Rs. 26,968. Cost ‘A’ was the highest (Rs. 12,135.66)
in case of small farmers followed by (Rs. 11,235.70)
medium and (Rs. 88,70.04) large farmers. At overall
level, it was Rs. 10,675.75 per ha. The highest cost
‘A’ was found on small farmer’s field, it was mainly
because they have utilized maximum human energy
to cultivate rabi Jowar, the reason may be they
believe in intensive cultivation practices to improve
the yield level. In regard to cost ‘B,’ it was highest
(Rs. 15,282.51) on small farmers followed by (Rs
14,453.50) medium farmers and (Rs. 11,828.64) large
farmers, respectively. On an average it was Rs.
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13,784.61. Cost ‘C’ was highest (Rs. 17,450.31) on
small farmers followed by (Rs. 15936.70) medium
and (Rs. 12,724.44) large farmers, respectively. At
overall level it was Rs. 15,294.21. It is clear that cost
‘A’, Cost ‘B’ and Cost ‘C’ decreased with the
increase in farm size. In general, farm business
income was Rs. 16,292.25, while family labour
income was Rs. 13,183.39 and net profit was Rs.
11,673.79. Input output ratios showed increasing
trend with the increase in farm size. Input output ratio
on cost ‘A’ was 02.52, cost ‘B’ was 01.95 and cost
‘C’ was 01.76. It implied that when Rs 01.00 is spent
on Jowar production, it would lead to give the return
of Rs. 01.76 at cost ‘C’, which indicated the efficient
use of capital in rabi Jowar production. Per quintal
cost assessment of rabi Jowar was maximum on small
farmer compared to medium and large farmer. Unit
cost assessment at cost ‘A’, cost ‘B’ and cost ‘C’
were Rs. 687.87, Rs. 888.18 and Rs. 985.45,
respectively.

CONCLUSION

In short it can be concluded that in case of
physical input and output of rabi Jowar growers use
of human labour decreased with the increase in the
farm size. There was also no significant difference in
the use of bullock labour and machine labour use
among different categories of farm because in all
categories of farm. Per hectare item wise cost and
their proportion to cost ‘C’ was Rs. 15,294.21 on the
overall farmer’s fields. The productivity of large
farmers was less as compared to other farmer’s
category. It was mainly because of larger farms
mainly depends on acreage to production. In case of
profitability of rabi Jowar, at overall yield level was
15.52 quintal per ha. and in general gross income was
Rs. 26,968. It was clear that cost ‘A’, Cost ‘B’ and
cost ‘C’ decreased with increase in farm size.

Table 1.0 Physical input and output of rabi Jowar growers
(Per ha.)

Particulars Unit
Rabi Jowar growers

Small Medium Large Overall
Input
Human labour Days 52.82 39.71 28.32 40.08
Bullock labour Days 06.33 06.55 05.44 06.13
Machine labour Hrs. 04.67 04.40 04.29 04.55
Seed Kgs 11.66 12.05 10.98 11.53
Manures Qtls. 10.93 16.66 14.11 13.90
Nitrogen Kgs 60.72 64.08 43.75 54.19
Phosphorus Kgs 47.70 41.35 38.05 40.75
Potash Kgs 28.75 25.15 23.05 24.72
Out Put
Mainproduce (grain) Qtls. 15.47 16.16 14.93 15.52
By produce (fodder) Qtls. 38.56 35.777 29.01 34.44

Table  2.0 Per hectare cost of cultivation of overall rabi Jowar growers in Marathwada region.

Particulars Unit Quantity Rate/ha
(Rs)

Value
( Rs)

Percentage to the
total cost

Hired  human labour Days
Male 16.30 120.00 1956.00 12.78
Female 24.18 60.00 1450.80 09.48
Bullock labour Days 06.14 200.00 1228.00 08.02
Machine labour Hrs. 04.45 300.00 1335.00 08.72
Seed Kgs 11.53 20.00 230.60 01.50
Manures Qtls. 13.90 50.00 695.00 04.54
Fertilizers Kgs
Nitrogen (N) 54.19 13.90 753.24 04.92
Phosphorus (P) 40.75 18.86 768.54 05.02
Potash (K) 24.72 08.00 197.76 01.29
Irrigation charges Rs. - - 780.39 05.10
Incidental charges Rs. - - 253.33 01.65
Repair on farm  implements Rs. - - 210.00 01.37
Working capital (1 to 9) Rs. - - 9858.66 64.46
Interest on working capital Rs. - - 591.51 03.86
Depreciation on farm implements Rs. - - 196.36 01.28
Land revenue  and other taxes Rs. - - 29.22 00.19
Cost -A (10 to 13) Rs. - - 10675.75 69.80
Rental value of land Rs. - - 2722.88 17.80
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Particulars Unit Quantity Rate/ha
(Rs)

Value
( Rs)

Percentage to the
total cost

Interest on fixed capital Rs. - - 385.98 02.52
Cost- B (14+15+16) Rs. - - 13784.61 90.12
Family labour Days - -
Male 10.13 120.00 1215.60 07.94
Female 04.90 60.00 294.00 01.92
Cost - C (17+18) Rs. 15294.21 100

Table 3.0 Profitability of rabi Jowar in Marathwada region (Rs. / ha.)

Particulars Rabi Jowar growers
Small Medium Large Overall

Returns from main produce 13149.50 13736.00 12690.50 13192.00
Returns from by produce 15384.00 14308.00 116040.00 13776.00
Gross income 28533.5 28044 24294.5 26968
COST A 12135.66 11235.70 8870.04 10675.75
COST B 15282.51 14453.50 11828.64 13784.61
COST C 17450.31 15936.70 12724.44 15294.21
Farm business income (gross returns minus cost –
A)

16397.84 16808.30 15424.46 16292.25

Family labour income (gross returns minus cost-
B)

13250.99 13584.50 12465.86 13183.39

Net profit (Gross returns minus Cost-C) 11083.19 12107.30 11570.06 11673.79
Input output ratio at
COST A 2.35 2.49 2.73 2.52
COST B 1.86 1.93 2.05 1.95
COST C 1.63 1.75 1.90 1.76
Unit cost assessment
Unit cost A (Rs/qts) 784.46 695.27 594.10 687.87
Unit cost B (Rs/qts) 987.88 894.77 792.27 888.18
Unit cost C (Rs/qts) 1128.00 986.18 852.27 985.45

REFERENCES

Asmatoddin, Md., Jawale, S.V. and Ghulghule, J.N.
2009. Socio- economic status and cropping pattern of
medium farm owner in Marathwada region. Int.J.Com
and Busi. Management. 2(1): 37-41.

Pand, A. and Mhopadhay, A. 1983. Cost & profitabilities
of wheat and it’s competing crops, in West Bengal.
Agric. Situ. India. 37(10): 629 – 634.

Dayakar, Rao, B., Thirumal, V. and Hyma Jyothi, S.
2005. Economics of sorghum cultivation follows
paddy in Guntur district of Andhra Pradesh.
Agric.Situ.India. 61(12): 885-888.

Gurjar, M.L. and Varghese, K.A. 2005. Structural
changes overtime in cost of cultivation 08 major rabi
crops in Rajasthan. Indian J. Agric.Econ. 60(2): 249-
263.

Kaur, C. and sekhon, M.K. 2006. Cost structure and rate
of return in major paddy producing states of India.
Agric.situ India. 62(3): 155-163.

Kumar, S. and Kumar, S. 2004. Resource productivity
and returns from selected foodgrain crop of Himachal
Pradesh. Agric. Situ. India. 61(7):475-485.

Murthyunjaya K.P. 1989. Trends and structural changes
in cost and production and profitability of crop in
India. Agric. Situ. India. 44(6): 451-457.

Pagare, K.H., More, S.S., Pallab Debnath and Ravi
Shrey. 2013. Land holding and cropping pattern of
Rabi Jowar growers in Marathwada Region. Sci. Res.
Rept 3(1):15-19.

Pandey, H.K. and Duggal, S.C. 1970. Input cost and
return of major crop in Nainital block of Varanasi.
Agric. Situ. India. 24(12): 1099-1103.

Patil, S.S. and Kunnal, L.B. 1988.  Cost return structure of
Jowar production. Farming system. 4(1-2): 34-37.

Singh, D.V. 1982. Economics of bajara cultivation in
Western Rajasthan. Agric. Situ. India. 37(8): 505-510.

Suryawanshi, S.D. and Gaikwad, N.S. 1984. An analysis
of yield gap in rabi Jowar in drought prone area of
Ahmednagar district. Agric. Situ. India. 24(2): 147-
153.



Journal of Progressive Agriculture, Vol.4, No. 2: October, 2013

10

Improvement of yield through front line demonstrations in mothbean

1R.K.VERMA AND 2DAYANAND
1Associate Professor (Extension Education), KVK, Abusar-Jhunjhunu  (Raj.)

2Senior Scientist (Agronomy) CAZRI RRC, Jaisalmer (Raj.)

Received: August, 2013
Accepted: Sept., 2013

ABSTRACT

Front line demonstrations on mothbean variety RMO-40 were conducted at farmers fields in
district Jhunjhunu (Rajasthan) during Kharif seasons since the year 1997-2004. On eight years overall
average basis about 37.90 per cent higher grain yield was recorded under demonstrations than the
farmers traditional practices. The extension gap, technology gap and technology index were 146 kg per
ha, 288.87 kg per ha and 35.22 %, respectively. FLD programme was effective in changing attitude,
skill and knowledge of improved/ recommended practices of moth bean cultivation. This also improved
the relationship between farmers and scientists and built confidence between them.

Key words: Demonstration, Extension gap, Potential yield, Technology gap and Technology index.

The Indian Council of Agricultural Research had
evolved a new concept of “First Line
Demonstrations” in 1990-1991, which later on termed
as “Front Line Demonstrations”. To  organise front
line demonstrations (FLD) on various crop is one of
the important mandate of the Krishi Vigyan Kendras.
Along with transfer of technology, the basic purpose
of these demonstrations is to test research findings on
farmers fields and to get direct feed back from the
farmers to help the scientists to reorient their research
& training programmes.

In front line demonstrations latest and proven
technologies are demonstrated at farmers field for the
first time before being fed into the main extension
system of the state department of agriculture.

Field demonstration is a long term educational
activity conducted in systematic manners on a farmers
field to show worth of a new practice or idea. Field
demonstration educates farmers through results
obtained in terms of higher yield and it follows the
principle of “seeing is believing”.Pulses plays an
important role in human diet and main source of
vegetable protein. Pulses are grown in about 32.07
lakh ha. area in rajasthan out of which 21.33 lakh ha
area comes under kharif  pulses and 10.74 lakh ha
area under rabi pulses.

In jhunjhunu district of Rajasthan bajra, mung
bean, moth bean, cowpea and cluster bean are the
main kharif crops due to rainfed condition. Moth bean
(Vigna aconitifolia L.) is the main kharif pulse crop
raised under limited moisture condition in vast area
but the productivity is very low i.e. 357 kg. /ha only
in the state (2006-07). other reasons of low
productivity are use of local genotype of long
duration, sowing by boadcasting, poor soil fertility
with no use of fertilizer & manure, no seed treatment
and no use of plant protection measures. Productivity
of this crop can be enhanced by adopting the

improved package of practices as recommended by
the research institutes and agricultural universities.
Hence Krishi Vigyan Kendra, Abusar- Jhunjhunu the
only farm science centre located in the district initiate
FLD programmes funded by ICAR since kharif 1997.
Due to encouraging results, demonsrations were
continued in the following years at farmers field.The
objectives of study were as follows.
 To enlist the cultivation practices of mothbean

under FLD
 To compare the yield levels of local check

(farmers field) and FLD fields.

MATERIALS AND METHODS

Farmers of operational area of KVK, Jhunjhunu
were selected as per allotment of FLD’s to KVK by
Zonal Project Directorate (Zone-VI). Accordingly the
FLD’s of moth bean were laid out in the villages
namely Khudot, Padampura, Alsisar, Bibasar, Rayla,
Chudela, Jawaharpura, Bass Ghasiram, Sigra etc. In
general soils of the area under study were sandy to
sandy loam in texture which is low in nitrogen, low to
medium in phosphorus and medium to high in potash
& totally rainfed. The farmers were provided full
recommended package of practices with quality seed
of Moth bean variety RMO-40 during all the years of
the study. In case of local check plots existing
practices being used by farmers. Regular visits by the
KVK Scientists to demonstration fields were ensured
and guided the farmers time to time. These visits were
also utilized to collect feedback information for
further improvement in the research and extension
programmes. Field days and group meeting were also
organized at the demonstration sites to provide the
opportunities for other farmers to witness the benefits
of demonstrated technologies.Data were collected
from the FLD farmers. The grain yield of
demonstration crop was recorded & analysed.
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Different parameters as suggested by Yadav et al.
(2004) and Sagar & Chandra (2004) were used for
calculating gap analysis.

The details of different parameters are as
follows:
 Extension gap = Demonstration yield - Farmers

practice yield
 Technology gap = Potential yield -

Demonstration yield
 Technology index = Potential yield -

Demonstration yield x 100/ Potential yield
Potential yield- Potential yield is the highest
yield recorded in the study area during past five
years.

RESULTS AND DISCUSSION

The cultivation practices of moth bean
demonstrated at farmers field are mentioned in table-1
and compared with existing practices (local
practices). Subhash Chandra and Atul Chandra (2002)
stated that Similar practices gave good results at
farmers field in Bikaner district of Rajasthan. During
the period of study (1997-2004) it was observed that
yield of demonstration was significantly higher
(531.13 kg/ha.) than local ceck plots (385.13 kg/ha.)
as shown in table-2. However year wise fluctuation in
yield were observed mainly on account of variation in
rainfall, mid season dry spells & change in the
locations of trial every year. Average yield levels
varied from 188 to 508 kg/ha.in local checks and 347
to 694 kg/ha.in demonstration plots. In terms of
percentage yield improvement in demonstration was
recorded from 18.75 to 84.57 per cent over local
check. The variety RMO-40 performed extremely
well as compared to local check.

Yield improvement to the extent of 84.57 per
cent is due to combined effect of high yielding &
short duration variety (RMO-40), seed treatment with
fungicide & bio-fertilizer, appropriate method & time
of sowing, appropriate method of fertilizer application
and insect pest control practices adopted under the
demonstrations.

It was also observed that low productivity of
Moth bean under local check plots was mainly due to
use of low yielding long duration local genotypes
without application of fertilizers & pesticides. The
local genotypes are prone to viral mosaic disease. The
reslts conform the findings of Subhash Chandra and
Atul Chandra (2002), Lakhera, J.P. and Sharma,
B.M.(2003), Sharma,O.P. (2003), Singh, Narhari et al
(2005), Kirar, B.S. et al (2006), Yadav, V.P.S. et al
(2007).

An extension gap of 60-188 kg per hectare was
found between demonstrated technology and farmers
practices during study period and on average basis the
extension gap was 146 kg per hectare (Table 2). The
extension gap was lowest (60 kg/ha) during 1999 and

was highest (188 kg/ha) during 2003. Such gap might
be attributed to adoption of improved technology in
demonstrations which resulted in higher grain yield
than the traditional farmers practices. Wide
technology gap were observed during different years
and this was lowest (126 kg/ha) during 2000 and was
highest (473 kg/ha) during 2002. On eight years
average basis the technology gap of total 210
demonstrations were found as 288.87 kg per hectare.
The difference in technology gap during different
years could be due to more feasibility of
recommended technologies during different years.
Similarly, the technology index for all the
demonstrations during different years were in
accordance with technology gap. Higher technology
index reflected the inadequate proven technology for
transferring to farmers and insufficient extension
services for transfer of technology. The results
confirm the findings of front line demonstrations on
oilseed and pulse crops by Singh et al (2000), Singh
et al (2002) and Yadav et al (2004).

Problems and perspective

 Crop production in the area depends upon the
limited monsoon rainfall. It is characterised by low
annual rainfall (450 mm). This rainfall is uncertain,
uneven & erratic and due to that the crop production
becomes very poor. The crops are very often suffer
from abberent climatic conditions like delayed onset
of monsoon, early departure of monsoon, long dry
spells, high temperature, hot wind waves and wind
storms.
 It has been observed that during initial year
farmers had hesitation to adopt the new variety and do
not believe in KVK scientists. However the problem
was solved by motivating the farmers through
training, extension activities and visits of farmers to
KVK instructional farm. This programme was
effective in changing attitude, skill and knowledge of
farmers about improved practices of moth bean
cultivation that helped in adoption of  same. Besides
adoption of  improved practices of moth bean
cultivation  it also improved the relationship between
farmers and scientists and built confidence between
them.
 Pulse production in this area can be increased by
introduction of short duration genotypes like RMO-40
of Moth bean. This variety is characterised by high
potential yield, short duration, disease resistant and
remains almost green up to maturity.
 Farmers can use the seed of this variety year after
year. KVK is also providing truthfully labelled seed
to the farmers of the area. The seed of moth bean is
being disseminated among other fellows of farming
comunity by demonstration farmers, agriculture input
supply agencies and KVK.
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 The feed back received from  the farming
community & KVK scientists also observed that since
last thirteen years the high yielding varieties of moth
bean has replaced almost 85 per cent of local seed.
Though  the KVK provided the FLD’s since eight
years but due to development of seed chain in the
area, supply of truthfully labelled seed by KVK and
awareness of the farmers about high yielding varieties
of moth bean resulted in getting 85 per cent  seed
replacement.
 The productivity gain under FLD over the
farmers practices of moth bean cultivation created
greater awareness and motivated the other farmers to
adopt appropriate production technology of moth
bean cultivation in the district.

CONCLUSION

Front line demonstration program was effective in
changing attitude, skill and knowledge of farmers
about improved practices of moth bean cultivation
that helped in adoption of same. Besides adoption of

improved practices of moth bean cultivation it also
improved the relationship between farmers and
scientists and built confidence between them.
The demonstration farmers also acted as primary
source of information on the improved practices of
moth bean cultivation and also acted as source of
good quality pure seeds in their locality and
surrounding area for the next crop. The concept of
Front line demonstration may be applied to all farmer
categories including progressive farmers for speedy
and wider dissemination of the recommended
practices to other members of the farming
community. This will help in the removal of the
cross-sectional barrier of the farming population. By
conducting effective front line demonstrations of
proven technologies, yield potential of crops can be
increased to a great extent. The technologies suitable
and applicable for the arid areas similar to Jhunjhunu
district of Rajasthan should be developed so that
farming community may motivate to adopt the
technologies.

Table 1 Grain yield and gap analysis of front line demonstrations of Moth bean at farmers field

Year Are
a/h
a.

No. of
demonstrat

ions

Variety Potential
yield

(Kg/ha)

Demonstra
tion yield
(Kg/ha)

Farmers
practice yield

(Kg/ha)

Increase
over

Farmers
practice (%)

Extension
gap

(Kg/ha)

Technology
gap (Kg/ha)

Technology
Index

1997 10 20 RMO-40 820 541 379 42.74 162 279 34.02
1998 10 20 RMO-40 820 442 361 22.43 81 378 46.09
1999 20 40 RMO-40 820 380 320 18.75 60 440 53.65
2000 20 40 RMO-40 820 694 508 36.61 186 126 15.36
2001 15 30 RMO-40 820 670 488 37.30 182 150 18.29
2002 10 20 RMO-40 820 347 188 84.57 159 473 57.68
2003 10 20 RMO-40 820 635 447 42.05 188 185 22.56
2004 10 20 RMO-40 820 540 390 38.46 150 280 34.15

Overall
average

15 30 - 820 531.13 385.1 37.90 146 288.87 35.22

Table 1. Cultivation practices of mothbean followed by farmers under FLD

Operations Existing practices Improved practices
Use of seed Local seed Short duration variety RMO-40
Sowing method Broadcasting Line sowing
Seed treatment Not practiced Seed treatment with fungicide & rhizobium culture
Fertilizer application Not used Phosphate was applied through DAP (Basal

application)
Insect pest management Not done Protection measures were adopted as per need
Marketing Grain sold in local

market
Grain sold to other farmers as a quality seed
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ABSTRACT

A field experiment was conducted during kharif season of 2012-13 to find out suitable
management practice to manage agri- horti system under Psidium guajava L. based agroforestry system.
Suitability of the method was assessed based on yield of mungbean. The yield attributes i.e. pod/plant,
pod length, number of seeds/pod, seed yield, stover yield, biological yield and harvest index were
significantly influenced with distance and RDF levels.  The seed yield of mungbean was significantly
higher due to tree management practices imposed to Psidium guajava L. Seed yield as affected by
distance from tree was found significant in D2 (2.0 m away from tree 748 kg/ ha) recorded significantly
higher seed yield than D1 (1.25 m away from tree 629 kg/ ha) in mungbean. Seed yield as affected by RDF
levels were also found significant. No significant difference recorded in between F3 (75% RDF) and F4
(125% RDF) and they were found significantly superior than remaining RDF levels. Lowest seed yield
recorded in F1 (50% RDF) level. Interaction between distance from tree and RDF level was found
significant. The seed yield of mungbean significantly higher with the combination of 2.0 m away from tree
and 100% RDF level.

Key words: Distance, Mungbean, Psidium guajava L., RDF levels, Yield parameters

In agroforestry, trees and agricultural crops are
combined together and they compete with each other
for growth resources such as light, water and
nutrients. The resource sharing in component crops
may result in complementary or competitive effect
depending upon nature of species involved in the
system. Psidium guajava L. is one of the fast growing
fruit tree species, which is being promoted for
cultivation by the wood fruit based industries in the
farmers field in Uttar Pradesh state. Hence many of
the small and marginal farm in Vindhyan region, are
growing this particular tree species on the field bunds.

Mungbean [Vigna radiata (L.) Wilczek] is one
of the most ancient and extensively grown
leguminous crops of India. Mungbean is an excellent
source of high quality protein. It contains about 25
per cent protein. It is primarily a rainy season crop but
with the development of early maturing varieties, it
has also proved to be an ideal crop for spring and
summer seasons. It can also be used as a green
manure crop and its green plants are used as fodder
after removing the mature pods. It also contains high
quality of lysine (4600 mg/ g N) and tryptophan (60
mg/ g N) and consumed as whole grain or as well as
in the form of Dal for table purposes. Mungbean is
supposed to be easily digestible and, hence, is
preferred by patients. The sprouted seeds of
mungbean are rich in ascorbic acid (vitamin C),
riboflavin and thiamine (Choudhary, 2010).

Distance from the tree row is an important
factor that determines the extent of influence to the
adjoining crop. Trees imposed the competition near
the tree line and reduces the growth and yield
compared to away from the tree line. As the distance
increases from the tree row the availability of
photosynthetically active radiation increases and
competition for below ground resources reduces.
(Patil and Channabasappa, 2008). Reduction of crop
yields due to resource competition from tree hedges is
a serious drawback of hedgerow intercropping.
Hedgerow intercrops showed a clear reduction closer
to the hedgerows, indicating significant competition
from hedgerows, however, growth and yield of crops
increased with increasing distance from hedgerows
(Costa and Chandrapala, 2001) Farmers have a wrong
notion that mungbean, being legume crop does not
need any nutrient and usually grow it on the marginal
lands without applying any fertilizer. This seems to
be an important reason for low productivity in the
country.

MATERIALS AND METHODS

A field experiment was conducted during
kharif season of 2012-13 at Agronomy farm of Rajiv
Gandhi South Campus Banaras Hindu University,
Barkachha, Mirzapur, Uttar  Pradesh. Which is
situated in Vindhyan region of district Mirzapur (250

10’ latitude, 820 37’ longitude and altitude of 147
meters above mean sea level. This region comes

mailto:rsmeenaagro@gmail.com
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under agro-climatic zone III A (Semi-Arid Eastern
Plain Zone) and the region is mostly rainfed.
Vindhyan soil comes under rainfed and has invariably
poor fertility status. The soil of the experimental site
was sandy loam and   having 183.33 kg/ha alkaline
permanganate oxidizable N (Subbiah and Asija 1956),
15.55 kg/ha available P (Olsen et al. 1954), 122.0
kg/ha 1 N ammonium acetate exchangeable K
(Stanford and English 1949) and 0.27% organic
carbon (Jackson 1973). The pH of soil was 5.4 (1:2.5
soil and water ratio).  Guava trees were six year old
planted in august 2007 at a spacing of 7 X 7 meter.
Mungbean was sown as an intercrop. The experiment
was conducted in factorial randomized block design
having five levels of N + P + K and two level of
distance i.e. 1.25 m away from tree (D1) and 2.0 m
away from tree (D2) in guava-mungbean agri-horti
system with three replications. The treatments were
randomized as per statistical procedure. Experiment
consists total 10 treatment combinations. Gross and
net plot sizes of treatment (D1 and D2) were 3 X 4.5
m, 2 m X 3.3 and 3 X 3 m, 2 X 1.8 respectively.
Mungbean crop was sown adjacent to fruit planted
tree species at 15th August with recommended
package of practice. ‘HUM-16’ variety of mungbean
was used for sowing. All the data obtained from
groundnut for two consecutive years of trails were
statistically analyzed using the F-test (Gomez and
Gomez 1984). Critical difference (CD) values at
P=0.05 were used for determine the significance of
differences between mean values of treatments.

RESULTS AND DISCUSSION

Effect of distance
Results of the experiment were revealed that

the yield parameters were observed significant with
distance from tree i.e. number of pod/ plant, pod
length, number of seeds/pod, seed yield, stover yield,
biological yield and harvest index (Table1). Yield
parameters of mungbean were observed significantly
higher in D2 distance (2.0 m away from tree) from
tree, number of pod/ plant ( 8.92), Pod length
(6.20cm), number of seeds/pod (9.43), seed yield
(7.48 kg/ha), biological yield (2775 kg/ha) and
harvest index (26.55%) than D1 (1.25 m away from
tree). Guava offered the maximum competition near
the tree line (1.25 m) and reduced the seed yield up to
15.90 %, compared to away from the tree line (2.0
m). The maximum seed yield of mungbean was
recorded in 2.0 m away from the tree row (748 kg/
ha) which was significantly higher than 1.25 m away
from tree row (629 kg/ ha). The extent of reduction in
the yield of mungbean near the tree row i.e. 1.25 m
away from tree line may be attributed to severe
competition by the tree roots which get reduced with
increase in distance from tree line and shade from the

guava tree also might have reduced the yield
parameters near the tree row. This reduction in the
seed yield near the tree row may also be ascribed to
lower soil moisture and low availability of light near
the tree row and also harmful impact of these factors
observed in the reduction of yield parameters. Similar
findings recorded by Patil et al. (2011); Kaushal and
Verma, (2013).

Effect of RDF levels
Results of the experiment were revealed that

increased RDF levels up to 125% recorded the
enhanced pod length, number of pod/ plant, number
of seed/ pod, test weight, seed, straw, biological yield
and harvest index over the remaining RDF level. It
was due to enhanced vegetative growth in terms of
dry matter production and branches/ plant provided
more sites for the translocation of photosynthates and
ultimately resulted in increased yield parameters
which were significantly benefitted with the
availability of nutrients during crop growing season,
that ultimately contributed towards higher yield
(Table 1). It is an established fact that nitrogen and
phosphorus plays an important role in the formation
of new shoots thereby; increase in the number of
branch/ plant. In addition, it regulates the
photosynthesis and carbohydrate metabolism which
can be considered to be one of the major factors
limiting growth particularly during the reproductive
phase. As stated earlier, the adequate supply of
nitrogen, phosphorus along with potassium play a
vital role in metabolic process of photosynthesis that
result in increased flowering and fruiting thereby
improving number of pod/ plant, number of seed/ pod
and test weight. The increase in above parameters
with the application of nitrogen, phosphorus and
potassium to its appropriate level might be due to its
favorable effect on growth parameters. The
significant increase in number of pod/ plant due to the
application of 125% RDF level might be on account
of better removal and translocation of nutrients,
especially phosphorus, resulting in higher number of
pod/ plant. The results were in close conformity with
the observations recorded by Meena (2005); Meena
(2013)

Interaction between distance from tree for
seed yield (kg/ ha) was found to be significant (Table
2).  Seed yield was found significantly different with
F3 (100% RDF) and F2 (75% RDF) over both the
distances while remaining doses were found at par. At
D1 RDF level F4 (125% RDF) being at par with F3

(100% RDF) found significantly superior over
remaining treatments while at D2, F3 (100% RDF)
found numerical higher seed yield but statistically at
par with F4 (125% RDF) and significantly superior
over other treatments. Lowest seed yield recorded by
F1 (50% RDF) level at both the distances
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Table 1 Effect of different distance from tree and RDF levels on yield parameters of   under guava
(Psidium guajava L.) based agri-horti  system

Treatment No. of
Pod/
plant

Pod length
(cm)

No of
seed/pod

Test
weight(g)

Seed yield
(kg/ ha)

Stover
yield

(kg/ha)

Biological
yield

(kg/ ha)

Harvest
index
(%)

D-distance from tree
D1-1.25 m away from
tree

7.66 6.08 9.07 27.88 2.33 1977 2606 23.90

D2- 2.0 m away  from
tree

8.92 6.20 9.43 28.15 0.04 2027 2775 26.55

CD (p=0.05) 0.16 0.10 0.15 NS 41 NS 160 1.24

F-RDF levels
F1- 50% RDF 6.78 6.00 8.68 26.84 481 1740 2221 21.65

F2- 75% RDF
8.05 6.16 9.17 28.16 643 1971 2614 24.53

F3-100% RDF 9.25 6.27 9.75 28.98 892 2250 3142 28.35

F4-125% RDF 9.63 6.22 9.78 28.90 882 2187 3069 28.85
F5-150% RDF 7.73 6.08 8.87 27.19 547 1860 2407 22.75

CD (p=0.05) 0.26 0.16 0.24 0.59 65 181 254 1.97

Table 2 Interaction between distance and RDF levels on Seed yield (kg/ha) of mungbean
Distance/  RDF levels 50% RDF 75% RDF 100% RDF 125% RDF 150% RDF

D1-1.25 m away from tree 460 575 766 832 513

D2- 2.0 m away  from tree 501 710 1018 931 580

CD (p=0.05) 113
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ABSTRACT

Behavioral scientists often restrict to measure the tests’ validity with the help of content validity or
some other convenient or easiest techniques which are not statistical. Therefore, we can not rely more
on these techniques. The term validity means truthfulness. Lindquist (1951) defined “validity of a test
as the accuracy with which it measures that is intended to be measured.” One common technique used
to measure item validity of test is the point -biserial correlation (rpb). The “pt bis”, as it is sometimes
called is the correlation between an item score (1/0) and the total score on a test (Downee and Heath,
1970). The present paper attempts to measure the validity of a knowledge test with the help of point-
biserial correlation coefficient. Point-biserial technique is more powerful than that of   biserial technique.
The present paper is based on original data. Behavioural scientists and students are advised to use
this mathematical technique which proves to be more authentic.

Key words: Point –biserial technique, validity of knowledge test

Point–biserial correlation coefficient (rp-bis) is
estimated for establishing internal validity of tests’
during their construction. Though, this technique is
considered only when items are scored simply as 1 if
the response toward items is correct and 0 for
incorrect. Point- biserial assumes that the variable,
which has been classified into two categories, can be
thought of as concentrated at two distinct points along
a graduated scale or continuum.

Point-biserial correlation is mathematically
equivalent to the Pearson product moment correlation.
The point -biserial correlation coefficient (rpb) is
considered only in the situations or circumstances,
especially in the field of test construction when one
variable is continuous and the other is conceived as
dichotomous (e.g. Y).

In the usual scoring of items, the procedure is to
mark the item either right or wrong. This right -
wrong scoring is regarded as being a true dichotomy.
Y can either be "naturally" dichotomous, like gender,
or an artificially dichotomized variable. In most
situations, it is not advisable to artificially
dichotomize variables. When we artificially
dichotomize a variable, the new dichotomous variable
may be conceptualized as having an underlying
continuity. If this is the case, a biserial correlation
would be more appropriate computation.

In the present study, the validity of the
knowledge test of tribal and non- tribal women
regarding natural resources conservation was
measured using following formulae of point-biserial
technique:

rpb =
t

tp

S

XX 

q

p

Where,

pX = The mean score of those

respondents answering the item correctly

tX = The mean of the total test

scores

tS = Standard Deviation

p = the proportion of the total
respondents answering the item correctly

q     = 1- p

Correlation coefficient was worked out for all
the items separately, one after another, having
difficulty index between 30 to 80. The range of 30 to
80 was arbitrarily fixed up by the authors. The Point –
biserial value for all the items were tested for
significance with n-2 degree of freedom, where ‘n’
was the total number of respondents and degree of
freedom was 2 because there were two types of
respondents. Items having significant biserial
correlation at 0.01 and 0.05 level of probability were
selected for the final format of knowledge test. For
testing the significance of departure of correlation
coefficient from zero, the required‘t’ test of the
difference between means was estimated with the
help of following formula:

t = rpb  21

2

rpb

n
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Where,
rpb = Point –biserial correlation coefficient
n   = number of total respondents.
Illustration: The point- biserial correlation

coefficient is being illustrated below with the help of
empirical data (Khandelwal, 2006). This is the
example of only one item of knowledge test {which
tree species should be planted in degraded lands? -
fuel wood trees (1), any other (0)} regarding soil
conservation. Thirty farm women (15 tribal and 15
non-tribal were selected for data collection).These
were other than those targeted respondents, who were
included in the study. These were true to the types of
targeted respondents for the study. The test-
developers were concerned with how well the item
was separating the well informed respondents from
the poorly informed ones.  Dichotomously scored
items may also be correlated with a continuous
outside criterion, such as academic grade point
indexes or other measures of achievements.

In the first column of Table 1, total number of
respondents was arranged in three ranges on the basis
of scores in descending order. Say, range is of scores

between 26-29, there were total 12 respondents who
answered the item correctly. Respondents whose
score was in the range of 26-29 were put in column
2nd. Each interview schedule was drawn, and the
responses of the first item were tallied into either
column 2nd or 3rd based on right or wrong answers.
Column 4th was the total number of respondents. The
sum of this column was 30, which was the total
number of respondents who replied correctly and the
number of respondents who responded incorrectly to
the item. Column 5th indicated the reference point.
The reference point (x’) in the present case was the
midpoint of the mid range (22-25) which came to be
23.5. The reference point of mid range and the sum of
all the reference points is always zero. Column 6th

was the multiplication of respective values of
columns 4th and 5th. Column 7th was the square of
column values of 5th and multiplication with column
6th. The mean of the respondents who answered the
item was also needed. Hence, column 8th was set up
which contains the products of the values of column
2nd and 5th (fpx’).

Table 1:  Worksheet for the Point-biserial
Range of Score

(1)
Fp
(2)

fw
(3)

Ft
(4

)

x'
(

5)

ft x’
(6)

ft 2'x
(7)

fp x’
(8)

26-29 12 0 12 1 12 12 12
22-25 5 3 8 0 0 0 0
18-21 2 8 10 -

1
-10 10 -2

f

p = 19


fw =11


ft =30


x’
=0

ft

x’ = 2
ft

2'x = 22

fpx

’ = 10

Where,
fp    = Frequency of the respondents who

replied correctly to test item
fw    = Frequency of the respondents who

replied incorrectly to test item
ft     = Total frequency of respondents
x'     = Reference point (23.5 in the present

example)
ft x’ =Scores obtained by multiplying the

respective values of column 4th and 5th

ft
2'x =Scores obtained by squaring  the

respective values of column 5th and multiplying with
column 6th

fp x’=Scores obtained by multiplying the
respective values of column 2nd and 5th

rpb

t

tp

S

XX
biserialPo


 )int(

q

p

First two means were found out as follows:

pX
= x’ + 


fp

fpx 4)'(

(4 was the total number in one range, (that

was 26-29) means 4 in this case)

(i) pX =   23.5 +
19

)10( 4

= 25.6

(ii) tX
= x’ + 


ft

ftx 4)'(

=   23.5 +
30

)2( 4

= 23.7
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The standard deviation was also computed as given below:

 2x =
   2

2

2 4











  N

X
X

(Here  2x
= 

2ftx
,
  2x

=  'ftx

and
N was the total number of respondents, who

were 30 in the present case)

=
   2

2

4
30

2
22 








 = (22- 0.13) (16)

= 349.92

tS =
30

92.349
= 3.41

P =
30

19
= 0.63

q = 1-p  = 1- 0.63   = 0.37

rpb
41.3

7.236.25 


37.0

63.0

=
41.3

9.1
702.1 = 0.557  1.304  = 0.72

t    = 0.72
2)72.0(1

230




= 0.72
48.

28

= 0.72 33.58 = 0.72  7.63   = 5.493

Since the calculated value of‘t’ (5.493) was
greater than that tabulated value of ‘t’ (2.763) at 0.01
level of significance with 28 degree of freedom.
Therefore, it was inferred that there had been
significant difference between tribal and non-tribal
women with regards to knowledge of one item of soil
conservation practices. More clearly; the item (which
tree species should be planted in degraded lands?)
was capable of differentiating well informed women
from poorly ones. Hence, the item was included in the
final format of the knowledge test.
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ABSTRACT

A field trial of 121 mutant lines of isabgol was conducted to evaluate the productivity and
quality of isabgol in term of seed yield and biochemical parameters. All the mutant lines exhibited a
wide range of variability in biochemical parameters as well as seed yield. The mutant lines viz; RIM-4-
500-53,RIM-2-1000-40, RIM-2-100-48, RIM-2-900-41 ,RIM-2-700-43and RIM-89-800-35 were found to
be the best in term of seed yield with  all other biochemical  parameters likes total chlorophyll content,
protein, husk, sugar and swelling percent studied.

Key words: Carbohydrate, Chlorophyll, Isabgol and Nitrogen.

Isabgol is medicinal plant, valued for its husk It
belongs to the family Plantaginaceae and genus
Plantago with chromosome number 2n=8 (Hyde,
1953; Bassett and Baum, 1969). The seed husk of this
plant is commonly called Psyllium .The seed and
husk is used for medicinal purposes (Karnick, 1976;
Gupta, 1987; Wolver et al., 1994; Galindo et al.,
2000; Maiti and Mandal, 2000; Aishwath and Ram,
2008). The seed of isabgol contains mucilage (10-
12%), fatty oil (5%) and large quantities of
albuminous mater which is a pharmacologically
inactive glycosides viz. Acubin and a pentose sugar.
(Chevallier, 1996; Jamal et al., 1987; Sharma and
Kaul, 1986) The seed husk has the property of
absorbing and retaining water which accounts for its
utility in checking constipation, diarrhea and
intestinal irritation. Isabgol is also an excellent source
of dietary fiber. The husk has the property of
absorbing and retaining water and therefore, it has
numerous pharmaceutical uses principally as swelling
dietary and potentially for lowering blood cholesterol
level. It is beneficial in chronic dysenteries of
amoebic and bacillary origin (Mehta et al., 1976).The
present study was therefore, undertaken to evaluate
the performance of different mutant lines of isabgol
for yield and biochemical parameters.

MATERIALS AND METHODS

The experiment material comprised of 121
mutant lines of isabgol (Plantago ovata Forsk.)
derived from treatment of gamma rays. These lines
were raised in augmented design (Federer, 1956) with
12 blocks and each having 10 test genotypes and 4
check varieties namely RI-89, GI-2, NIHARIKA and
HI-5 at Research Farm College of Agriculture,
Bikaner during Rabi 2012.  Each genotype was
assigned a single row plot of 4 meter long with 30 cm
row to row and 10 cm plant to plant distance.

Observations were recorded on ten randomly selected
competitive plants to study the total chlorophyll
content, protein percent, husk percent, sugar content,
swelling percent, seed yield per plant, harvest index
and biological yield per plant. The mean values were
used for statistical purposes.

BIOCHEMICAL PARAMETERS:
Leaf chlorophyll (total Chl.) content was

estimated by acetone extraction method. (Arnon,
D.I.1949). Nitrogen content of seed was estimated at
75 DAS maturity stage by calorimetric method (Snell
and Snell 1949). Value of nitrogen obtained was
converted to crude protein percent by multiplying
with factor 6.25. Estimated soluble carbohydrate by
anthron reagent method (Dubois et al. 1956).
Swelling factor was estimated by modified method of
Kalyanasundaram et aI. (1982) from one gram seed of
each genotype and husk percent estimated by
mechanical method.

RESULTS AND DISCSSION

The results for the biochemical estimation of
different best mutant lines of isabgol in respect of
seed yield with other parameters are presented in
Table (1). The data revealed that results were highly
significant for all the characters. Among all the121
mutant lines only, twenty mutant lines showed high
leaf chlorophyll content than all the check varieties. It
ranged from 1.63 (RIM5-1-19) to 1.73mg/g (RIM84-
75-34). The line RIM-4-200-59(17.56) exhibited
maximum protein percentage followed by RIM-4-
600-52 (17.17and RIM-4-500-53 (17.01). The husk is
a important constituents in isabgol, used for curing of
many diseases. The maximum husk percentage was
observed in RIM-108-90-35 (31.54), RIM-2-700-43
and RIM-2-800-42 (31.22) and RIM-2-900-41
(30.17).The same range of husk per cent age was also
reported by (Lal and Sharma, 2002). The high mean
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value of carbohydrates percent was found in mutant
line RIM-5-100-22 (84.6), RIM-2-100-48(84.08) and
RIM-2-700-48 (78.48) which is superior than all the
check varieties. Due to swelling property of isabgol
numerous pharmaceutical uses principally as swelling
dietary and potentially for lowering blood cholesterol
level. The range of swelling percentage was 9.56 to
13.30 and maximum observed in RIM-108-90-35
(13.30). The leaf serves as the major photosynthetic
organs of Isabgol. Much of the difference in the rate
of photosynthetic is due to variation in leaf
chlorophyll contents. The photosynthetic capability of
plant increases with chlorophyll concentration.
Chloroplast account for 25% of total dry matter
production and 40% of the total nitrogen of leafs
(Mehra et al., 1991). The promotive effect may be
due to the important role of nitrogen in metabolic
processes like photosynthesis and carbohydrate
synthesis. Further, research reveals that the mineral or
organic fertilizer positively affects the initial
development for several plant species which greatly
influenced nutrient uptake. (Sanchez and Saavedra,
2001) The protein accumulation was significantly
affected by cultivars and agro-climatic conditions.
(Galova et al., 1999) Reports revealed that Isabgol
seeds contain mucilage, fatty oil, large quantities of
albuminous matter a pharmacologically inactive
glucoside, viz. acubin (C13H19O8H20) and a pentose
sugar (Chevallier, A., 1996).

Yield is a complex character and governed by
polygene. There was a remarkable variation in the
seed yield among the lines. Further, the overall
productivity of these mutant lines was accessed in
term of seed yield i.e. g/plant .Among 121 lines best

20 20 mutant lines in respect of seed yield were
selected and presented in Table (1). The highest seed
yield per plant was recorded in mutant line RIM-4-
500-53 (10.28) which was 115% higher than highest
mean value check (Niharika). Mutant lines viz., RIM-
2-1000-40 (9.73), RIM-2-100-48 (9.08), RIM-2-900-
41 (8.73), RIM-2-700-43 (8.73) and RIM-89-800-35
(8.73) produced more seed yield per plant than all the
check varieties. Bhagat and Hardas, 1980 and Sareen
and Koul (1991) also confirm the same findings. Data
revealed that the line RIM-2-900-41 (39.14%) and
RIM-22-30-38 (36.96%) had more harvest index
(Sivanson and Ranwah 2009).  The biological yield
per plant ranged from 13.57 to 41.52 with grand mean
range 20.22g. But in selected mutant line RIM-4-800-
50 (41.52), RIM-44-30-54 (38.57) and RIM-89-600-
33 (37.95) produced more biological yield per plant.
High yield per plant than check variety indicating the
scope of improvement of yield through mutation
breeding (Khader et al. 1989).

CONCLUSION

Out of 121 mutant lines, the biochemical
parameters were found to vary for different mutant
lines. But some mutant lines showed best result in
seed yield and biochemical parameter both, like
mutant line RIM-4-500-53 seed yield, swelling
percent, protein per cent and husk percent RIM-2-
100-48 for seed yield per plant, biological yield per
plant, harvest index, swelling percent and sugar
content; RIM-2-900-41 for seed yield/plant and
chlorophyll content and RIM-5-600-27   for husk
percent, sugar content and swelling factor.

Table 1: Selected best mutant lines in respect of seed yield with biochemical estimation in seeds of Isabgol

Mutant lines Total
chlorophyll

content
(mg/g)

Protein
(%)

Husk
(%)

Sugar
(%)

Swelling
(%)

Harvest
index
(%)

Seed yield
per plant

(g)

Biological
yield per

plant
(g)

RIM-4-500-53 1.70 17.01 27.38 71.74 11.39 28.85 10.28 23.12
RIM-2-1000-40 1.72 16.70 30.0 74.25 11.10 28.35 9.73 13.57
RIM-2-100-48 1.69 14.70 29.59 84.08 12.71 34.52 9.08 37.12
RIM-89-800-35 1.70 13.20 24.82 69.13 10.32 35.27 8.73 24.57
RIM-2-900-41 1.72 15.7 30.17 75.18 12.16 39.14 8.73 25.57
RIM-2-700-43 1.70 16.82 31.22 78.48 11.85 25.77 8.73 21.57
RIM-5-1-19 1.63 16.05 29.13 76.10 12.04 29.79 8.68 26.87
RIM-4-800-50 1.68 16.01 24.56 70.65 10.01 22.32 8.48 41.52
RIM-84-75-34 1.73 16.06 29.34 75.49 9.56 28.33 7.56 23.12
RIM-5-100-22 1.71 15.90 29.08 84.6 12.03 34.24 8.51 21.12
RIM-2-1400-19 1.64 16.09 26.85 72.94 11.44 33.40 8.11 25.32

RIM-2-800-42 1.67 13.77 31.22 78.48 11.29 25.14 7.93 24.57
RIM-44-30-54 1.67 15.09 29.11 78.09 11.56 23.41 8.41 38.57
RIM-22-30-38 1.70 15.73 29.68 74.79 12.67 36.96 7.86 21.32
RIM-89-600-33 1.73 14.63 24.96 61.38 10.43 29.69 7.96 37.95
RIM-4-600-52 1.69 17.17 29.29 77.35 11.49 29.25 7.88 30.12
RIM-5-200-59 1.69 17.56 25.43 64.78 12.12 36.01 7.98 21.22
RIM-108-90-35 1.66 14.73 31.54 75.85 13.30 36.73 7.16 19.12
RIM-224-30-45 1.65 14.21 29.46 75.61 11.02 24.77 7.46 24.77
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(a)*b/w two check mean, (b)*b/w two mutant line of same block, (c)*b/w checks and mutant line mean
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ABSTRACT

The paper is based on the study entitled   “Role of NGO in Extension services: An Appraisal of
Ramakrishna Ashram, Kalahandi, Orissa, with the objectives to measure   socio-personal
characteristics , attitude towards extension services ,knowledge of farmers  on rice cultivation through
training, impact of NGO intervention  on economic status of the respondents, trickledown effect of
community information, pattern of extension services offered by the NGO and  the constraints
encountered by the NGO and the beneficiaries in using  the extension services. The patterns of
information delivery were classified into six groups namely training and visit approach, group approach,
and community leadership approach, involving youth in extension, mass media and traditional
approach. It was revealed that the NGO, Rama Krishna Ashram used the six systems in single or in
combination to convey the massage for acceptance and adoption. The analysis of the information
methods revealed that the traditional approaches are accepted more followed by T&V, group and youth
in Extension. How ever, only mass media was found to be less preferred by the tribal farmers. While
measuring the trickle down effect it was observed that 82.73% of the farmers discuss with their family
members for adoption technology.

Key words: Discussion, Family, Information, Neighbour and Trickle down.

The objective of extension service is to bring out
development of farm and farm families. The
approaches of Ramakrishna Ashram are to
disseminate technology to others who are not covered
under programme through contact farmers. During
and after the training, demonstration, the trained
farmers are advised to disseminate technologies and
knowledge to their fellow farmers.

MATERIALS AND METHODS

The study was conducted using “Ex-post facto
research design”. The district Kalahandi of Orissa
state was selected purposively for the present study
because Kalahandi is the most backward and the
poorest district of Orissa   and very often suffered
from drought and starvation. The role NGOs/VOs in
these areas carries meanings for researcher, planner
and Government against the developmental
perspective. The district consists of 13 CD blocks, out
of which Ramakrishna Ashram is working in 4 C.D
blocks only. M Rampur was selected purposively out
of these four blocks.  A number of 12 villages were

selected randomly for experimental group from 23
villages where the Ashram is offering maximum
services to the people. A list of all the 110 farmers
from the above selected 12 villages who have
received training from the NGO was procured for
experimental group. Same number of respondents of
control group was selected from 12 villages, in which
Ramakrishna Ashram was not working by applying
stratified random sampling with proportionate
allocation and selecting 8 percent of respondents from
each selected villages so that the total number of
respondents (110) would matched with experimental
group. Suitable interview schedule was prepared on
information and communication pattern of NGO and
pre-tested prior to active data collection. An attempt
was made to find out role of trained farmers in this
regard to know what they do after receiving training
from the Rama Krishna Ashram. The table reflects the
picture of dissemination of technology through
contact farmers’ technique. The trickle down effect
was measured by assigning scores against each item.
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RESULTS AND DISCSSION
Table .1 .Trickle down effect of Community information

Sl.No Exp. Group
(N=110)

Control Group
(N=110)

Statements Frequencies Frequencies
1 Discus with family members 91(82.73) 95(86.36)
2 Discus with neighbours 83(75.45) 40(36.36)
3 Discus in general with farmers 55(50.00) 56(50.91)
4 Stimulates others  for adoption of new technology 85(77.27) 45(40.91)
5 Visits other villages 50(45.45) 32(29.09)
6 Exhibits own activities 38(34.55) 11(10.00)

From the table.1. It is evident that more than
82.73 percent of the farmers of Exp.group and 86.36
percent of control group farmer’s discus with their
family members and neighbours about gained
knowledge and stimulate other persons to adopt new
technology for more income.

Near about 50 percent of the farmers both from
Exp. and control group discus the subject with the
farmers in general regarding the training they

received from the Ram Krishna Ashram and public
extension.

A look at the table also reveals that near about
45 percent of Exp.group farmers visit others villages
to spread the message received form Ram Krishna
Ashram. Near about 34.55 percent of the
experimental group farmers exhibits their own
activities to motivate other farmers for adoption new
technology. Similar findings have been reported by
Ghosh (2001) Kumar (2004) and Tripathy(2005).
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ABSTRACT

A field experiment was conducted at the Directorate of Rice Research Farm, Rajendranagar,
Hyderabad during kharif 2010. The experiment was laid out in a split-plot design replicated thrice with
three rice varieties (Vasumathi, Krishnahamsa and KRH-2) and with six nutrient management practices
[100% RDN through inorganic fertilizer; 75% RDN (inorganic) + 25% RDN (organic) through
vermicompost; 50% RDN (inorganic) + 50% RDN (organic) through vermicompost;  25% RDN
(inorganic) + 75% RDN (organic) through vermicompost; 100% RDN (organic) through vermicompost;
Control (No manure and no fertilizer)] under System of Rice Intensification (SRI). ).The results revealed
that hybrid KRH-2 performed better in terms of growth and development of the crop, yield components
resulting in significantly higher grain and straw yields. Among the different nutrient management
practices, application of 50 percent recommended dose of nitrogen (through urea) and remaining 50
percent RDN through vermicompost resulted in significantly higher growth parameters and yield
attributes consequently resulting in highest grain and straw yields. This was followed by 100 % RDN
(inorganic) and 75 % RDN (through urea) + 25 % RDN (organic) through vermicompost treatments.

Key words: Cultivars, growth, nutrient management practices, system of rice intensification,
vermicompost, yield, yield attributes.

Rice, the staple cereal food grain of majority of
India’s over one billion population, contributes to
nearly 44% of total food grain production. In India, it
is grown over an area of 44.1 m.ha with a total
production of 105 m t and a productivity of 2393
kg/ha (1). India has to produce 114 m t of rice by the
year 2030 to meet the food grain requirement of
burgeoning population. The possible way to increase
the productivity is through formulating better
production technologies with improved cultivars and
efficient nutrient management practices. The System
of Rice Intensification (SRI) was introduced in India
during the year 2000 as a viable alternative of rice
cultivation that enhances the productivity while
minimizing the inputs. However, while highlighting
SRI (2) stated that the best SRI yields can be achieved
with HYV’s or hybrids. Nutrient management must
be sound for achieving the yield potential of rice
hybrids/HYV under SRI. The use of organic manures
such as application of FYM and vermicompost has
proved to be a viable component for rice across the
globe. The quantities of organics/chemical fertilizers
when used alone or when they are used in integrated
manner have to be determined for achieving yield
potential of the crop under SRI. Hence, the present
investigation was undertaken to study the
performance of rice entries in relation to the effect of
different nutrient management practices on growth,
yield attributes and yield of rice.

MATERIALS AND METHODS

A field experiment was conducted at the
Directorate of Rice Research Farm, Rajendranagar,
Hyderabad during the kharif season of 2010. The soil
of the experimental site was clayey vertisol in texture
with a medium content of organic carbon and
nitrogen, high in available phosphorus and potassium
status and slightly alkaline in reaction (pH 8.3). The
experiment was laid out in a split plot design
replicated thrice with three rice varieties (Vasumathi,
Krishnahamsa and KRH-2) and with six nutrient
management practices viz., 100% RDN through
inorganic fertilizer, 75% RDN (inorganic) + 25%
RDN (organic) through vermicompost, 50% RDN
(inorganic) + 50% RDN (organic) through
vermicompost,  25% RDN (inorganic) + 75% RDN
(organic) through vermicompost, 100% RDN
(organic) through vermicompost and Control (No
manure and no fertilizer)] under System of Rice
Intensification (SRI). Twelve days old seedlings were
transplanted by adopting a spacing of 25 cm x 25 cm.
vermicompost were used as sources of organic
manure, was applied as per treatments after field
layout and incorporated. Urea, single super phosphate
and muriate of potash were used as chemical
fertilizers. Entire dose of phosphorus and half of
potassium and one third of nitrogen were applied
basally. The remaining nitrogen was top dressed
equally at active tillering and panicle initiation stages
as per the treatments. The remaining half of
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potassium was applied at flowering stage. All
recommended package of practices for cultivation
were followed. The hybrid KRH-2 and scented
variety Vasumathi were harvested on October 28
while HYV Krishnahamsa was harvested on October
18, at maturity and observations on growth, yield
attributes and yield were recorded. The data were
subjected to statistical analysis as described by
Gomez and Gomez (3).

RESULTS AND DISCUSSION

Growth Parameters
When cultivars were compared (Vasumathi,

Krishnahamsa and KRH-2), the growth parameters
i.e., plant height, number of tillers/m2 and dry matter
production at 30 DAT, 60 DAT and at harvest were
higher with hybrid KRH-2 over the other two
cultivars (Table 1).  The superiority of hybrid rice has
been observed in terms of plant height and dry matter
accumulation at all the crop growth stages due to its
hybrid vigour. The profused tillering habit of hybrid
contributed to higher dry matter accumulation in
comparison to varieties. These results are in
conformity with those of Yan Qing quan (4) and
Raghuveer Rao et al. (5). Among the different
nutrient management practices, application of 50 %
RDN (through urea) + 50 % RDN (organic) through
vermicompost recorded maximum number of tillers
and dry matter production at all stages of crop
growth. The benefit of combined application of
organic + inorganic was more reflected at later crop
growth stages and performed equal to the treatment of
100 percent inorganic source. The slow and steady
release of nutrients and synergistic effect of organics
and chemicals in particular ‘N’ from the organic
sources, exhibited their influence on plant height at
later crop growth rather than during early crop growth
period. The results are similar to the findings of
Bharathy (6) and Prabhakara Setty et al. (7). The
organic sources supply not only the major nutrients
but also they supply minor nutrients which play
crucial role in enzymatic reactions in rhizosphere of
the plant and thus helped the plant to grow vigorously
and to produce more dry matter.
Yield attributes

Among the yield components (panicles/m2,
panicle length, filled grains/panicle and test weight),
the better growth as expressed by hybrid KRH-2 has
resulted in recording higher yield components over
the other two cultivars (Table 1). Application of 50 %

RDN (through urea) + 50 % RDN (organic) through
vermicompost recorded significantly higher number
of panicles/m2, filled grains/panicle, panicle length
and test weight followed by 100 % RDN (through
urea)  treatment. The improvement in yield attributes
noticed with the application of manures in addition to
the inorganic source could be attributed to the
improvement in growth parameters observed under
these treatments. Further, the rate of availability of
nutrients in these treatments wherein, manures were
used in conjunction with fertilizers might be well in
tune with the crop requirement to reflect in terms of
increased effective tillers (8).
Yield

Although the yield components viz., panicles/m2,
filled grains/panicle and test weight as well as straw
yield were significantly higher with the hybrid KRH-
2. The hybrid KRH-2 performed better in terms of
growth and development if the crop, yield
components resulting in significantly higher grain
yield over the other two cultivars. Among the
different nutrient management practices, maximum
grain and straw yield of 5520.8 kg ha-1 was recorded
with the application of  50 % RDN (through urea)
+50 % RDN (organic) through vermicompost and
was found to be significantly superior over the rest of
the treatments. This was followed by 100 % RDN
(through urea) and 75 % RDN (through urea) + 25 %
RDN (organic) through vermicompost treatments.
The yield advantage due to integration of organic
sources with inorganic fertilizers over inorganic
fertilizers alone might be due to the availability of
nutrients for a shorter period as mineralization of
nitrogen is more rapid and in turn the losses of
inorganic nitrogen due to volatilization, de-
nitrification and leaching etc., would be more. But in
INM, the availability of nutrients extends upto grain
filling stage and thus enhances the final grain yield.
These results are in confirmation with Subbalakshmi
Lokanadhan et al. (9) and Viraktamath (10). The
interaction between varieties and nutrient
management practices on grain yield was significant.
The highest yield (7084 kg ha-1) was recorded by the
hybrid KRH-2 when the treatment 50 % RDN
(through urea) +50 % RDN (organic) through
vermicompost was applied followed by the treatment
100 % RDN (through urea) with the same variety, but
significantly superior over rest of the treatment
combinations.
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Table 1. Growth parameters of rice as influenced by cultivars and nutrient management practices in SRI

Treatment Plant height(cm) Dry matter production (kg/ha) Number of tillers/m2

30 DAT 60
DAT

Harvest 30 DAT 60 DAT Harvest 30 DAT 60 DAT Harvest

Varieties
V1:Vasumathi
V2:Krishnahamsa
V3:KRH-2
S.Em±
C.D at 5%
Fertility levels
100% inorganic
75% I+ 25% O
50% I+ 50% O
25% I+ 75% O

100 % Organic
Control
S.Em±
C.D at 5%
V x F at main
V x F at sub

42.7
43.3
45.6
0.32
1.28

42.9
49.0
44.8
45.3
41.1
40.4
0.51
1.49

S
S

83.4
79.0
87.2
0.54
2.11

83.0
86.8
83.3
84.3
81.3
80.2
0.47
1.37

S
S

108.2
100.5
113.3
0.51
1.99

106.8
109.3
107.6
109.0
105.7
104.9
0.65
1.88

S
S

672.7
709.6
866.8
19.1
74.5

886.3
819.2

1028.9
688.2
568.5
507.2
60.02
173.4
NS
NS

2289.3
2414.3
2957.6
63.0

246.1

3004.3
2777.7
3494.2
2335.2
1933.5
1777.4
218.6
631.5
NS
NS

6791.2
10134.4
12235.2

201.5
786.7

10918.2
10553.2
11619.0
10196.8
8992.9
6041.7
373.7

1079.8
NS
NS

112.3
136.2
153.5
1.85
7.23

157.7
138.5
166.0
136.7
106.2
98.7
2.86
8.27

S
S

251.2
272.0
290.8
0.73
2.86

291.0
275.3
301.3
259.3
256.0
245.0
1.41
4.07

S
S

275.8
293.5
309.3
0.75
2.94

305.7
294.1
320.6
287.2
277.2
272.4
1.44
4.17

S
S

I-Inorganic fertilizer; O-organic through  vermicompost; DAT- Days after transplanting; SRI- System of
rice Intensification

Table 2. Yield attributes and yield of rice as influenced by cultivars and nutrient management practices in
SRI

Treatment Panicles/m
2

Panicle length
(cm)

No. of filled
grains/
Panicle

Test weight
(g)

Grain
yield

(kg/ha)

Straw yield
(kg/ha)

Harvest index

Varieties
V1:Vasumathi
V2:Krishnahamsa
V3:KRH-2
S.Em±
C.D at 5%
Fertility levels
100% inorganic
75% I+ 25% O
50% I+ 50% O
25% I+ 75% O

100 % Organic
Control
S.Em±
C.D at 5%

179.9
234.4
239.0
1.73
6.75

224.2
215.2
238.9
216.4
211.6
200.2
4.55

13.16

22.81
22.40
23.37
0.38
NS

23.50
23.28
24.17
23.11
22.06
21.05
0.40
1.16

108.1
118.1
146.0
7.14
27.87

129.9
129.7
141.5
121.7
115.2
106.4
3.09
8.94

21.3
23.7
23.7
0.23
0.91

23.9
22.9
25.2
22.6
22.2
20.5
0.55
1.58

3198.0
4947.8
6157.5
92.7

362.1

5182.1
4996.1
5520.8
4860.0
4502.9
3544.9
96.3

278.3

3914.0
5550.6
6649.3
123.4
481.7

5871.7
5657.1
6264.9
5515.8
5008.9
3909.5
343.6
992.8

45.5
47.7
48.6
0.6
2.3

46.7
46.7
46.6
46.6
47.1
50.0

I-Inorganic fertilizer; O-organic through  vermicompost; DAT- Days after transplanting; SRI- System of rice
Intensification
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ABSTRACT

The present study was conducted to see the effect of Azolla based diet on the growth
performance of indigenous piglets. Piglets randomly divided into three equal groups and were offered
control diet in T1 group. Whereas, T2 and T3 were offered 20 per cent and 40 per cent of Azolla
containing diet, respectively.  The average initial body weight of the pigs at the start of experiment was
13.40±1.00 (T1), 14.00±1.06 (T2) and 14.00±0.68 (T3) in kg. The average body weight was attained at
the end of 13th weeks of experimental periods was 37.33±1.82, 34.45±0.74 and 25.33±0.93 kg in T1, T2
and T3 groups, respectively. Significantly lowest body weight at 13th weeks of experiments was
recorded in T3 group than compare to T1 and T2 groups which did not differ significantly from each
other.

Key words: Azolla, Indigenous and Piglets.

The practice of swine husbandry exists in India
for centuries; swine rearing in India is carried out
under variety of adverse social, climatic and
environmental conditions. Pig is one of the most
efficient food converters among domesticated
animals. It is a litter bearing animal among the meat
producing livestock having shortest gestation interval
and high feed conversion efficiency. It converts
kitchen waste, feed items not edible by people into
product of high quality diets for human beings
(Prasad, 2010). The protein content ranges from 20-
30 per cent on fresh basis which is significant
contribution to the protein quality of the diet. Among
animal protein, pork is the best source of riboflavin
and niacin. It is also an excellent source of minerals
like phosphorus and potassium, iron, zinc, manganese
and magnesium which are essential in human
nutrition. In India, at Jharkhand pig farming is very
popular among tribal since long time and here it is
taking a shape of an industry as many educated youth
are coming up for pig farming but the main constraint
in intensive pig farming is cost of feed which account
about 70-75 per cent of total cost of production. In
order to decrease the cost of feed, Azolla can be use
as a sustainable feed substitute for pigs because it is a
wonderful plant that can easily be cultivable in
Jharkhand, India.

Azolla is a floating fern and belongs to the family
Azollaceae. The fern Azolla, hosts a symbiotic blue
green algae (BGA) anabaena azolloe which is
responsible for the fixation and assimilation of
atmospheric nitrogen. Azolla, in turn, provides the
carbon source and favorable environment for the
growth and development of the BGA symbiont. In
Azolla, the endosymbiont, through the sexual

reproduction phase, perhaps the only one of its kind
in plant kingdom. It is this unique symbiotic
relationship which makes Azolla, a wonderful plant
as Azolla is very rich in protein, essential amino
acids, vitamins such as; vitamin A, vitamin B12, and
Beta Carotene. It also contains growth promoter
intermediaries and minerals like calcium, phosphorus,
potassium, ferrous, copper, magnesium etc. Azolla,
on a dry weight basis is constituted of 25-35 per cent
protein content, 10-15 per cent mineral content and 7-
10 per cent a combination of amino acids, bio-active
substances and biopolymers. Carbohydrate and oil
content in Azolla is very low. The bio composition of
the Azolla makes it economic and efficient feed
substitutes for livestock. Azolla can be easily digested
by pigs, owing to its high protein and low lignin
content. Therefore the present study entitled “Azolla
– a sustainable feed substitute for pigs” was
undertaken to observe the effect of Azolla at different
percentage level with concentrate feed on palatability
and growth rate in growing piglets of 3-4 months of
age group.

MATERIALS AND METHODS

Indigenous piglets randomly divided into three
equal groups as shown in Table 1. The experimental
group T1 served as control having conventional pig
ration as per NRC (1988). In T2 and T3 group 20 per
cent and 40 per cent of total offered ration in T1 was
replaced by Azolla respectively for 90 days. Daily
feed intake and weekly body weight of pigs were
recorded. Pigs were weighed at the start of the
experiment and at weekly intervals thereafter up to 13
weeks. They were kept without feed for at least 12
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hours (overnight) and weighed in the morning before
offering feed. The proximate principles of feed and
feacal samples were analyzed as per AOAC (2000).

In order to evaluate the replacement of
concentrate feed by Azolla on palatability and growth
rate in growing piglets, an experiment was conducted
during 2011-12 at Krishi Vigyan Kendra, Ranchi,
Jharkhand. Azolla was produced by using an
artificial method named Natural Resources
Development Project (NARDEP) developed by
Vivekananda Kendra, Kanyakumari - 629 702. In
NARDEP method, an artificial water body is made,
preferably under the shade of a tree, with the help of a
silpauline sheet. Azolla was collected from the
different artificially made water body nearby the
farmers houses. Freshly collected Azolla were kept in
a bamboo basket for 5-6 hours to drain out the water
and also to reduce moisture content then mixed with
concentrate ration. The concentrate ration was made
based on National Research Council (NRC; 1988)
nutrients requirements of pig grower ration are shown
in Table 2.

Pigs were fed ad lib. in each group. The weighed
quantity of concentrate mixture was offered to them
every day twice daily 9.00 a.m. and 4.00 p.m., feed
left over was weighed back in the next morning and
record of daily feed intake was maintained.

RESULTS AND DISCUSSION

The average body weight of pigs in different
groups taken at weekly intervals from start of
experiment up to 13 weeks has been presented in
Table 3. The average initial body weight of the pigs at
the beginning of the experiment was 13.40±1.00,
14.00±1.06 and 14.00±0.68 kg in T1, T2 and T3 group,
respectively. The difference among the groups were
non significant. The average weekly body weight
from 1st to 3rd week of age also did not differ

significantly among the groups. During the 4th and 5th

week period the difference in body weight were
significantly lower in T3 then in comparison to T1 and
T2 groups. The average weekly body weight of pig
from 6th to 12th weeks of age differ significantly
(P<0.05) among all the three groups. Pigs in group T1

was having highest body weight and T3 group found
the lowest body weight. The body weight in T2 group
was in between T1 and T3 group. The average body
weight was attained at the end of 13th weeks of
experimental periods was 37.33±1.82, 34.45±0.74
and 25.33±0.93kg in groups T1, T2 and T3

respectively. Significantly lowest body weight at 13th

weeks of experiments was recorded in T3 group
compare to T1 and T2 groups which did not differ
significantly from each other. The pigs in T3 groups
were fed 40 per cent Azolla having initial body
weight of 14.00±0.08 kg attained final body weight
25.33±0.93 kg at the end of 91 days trial. The total
gain in body weight in 91 days period was recorded
as 11.33±0.97 kg. The gain in weight in comparison
to other two groups was found to be 12.60 kg and
9.12 kg which was less from T1 and T2, respectively.
Wang T.C. and Fuller M F (1989) also noted Azolla
have a better amino acid profile than soya bean cake
which is required for a growing pig. The present
finding also resembled with reports by Basak et al.
(2002). Tamany et al. (1992) and Beckingham et al.
(1978) have implicated high levels of acid digestible
fibre (ADF) and lignin as the main factor limiting the
efficient of Azolla meal by monogastric animals.

CONCLUSION
On the basis of above findings, it was

recommended that 20 per cent of  Azolla of control
ration could be replaced without any effect but 40 per
cent of Azolla should not recommended in pig ration
as it adversely affected all the economic traits of pigs.

Table 1.  Distribution of pigs at different experimental groups.

T1 T2 T3

Animal
No.

Sex Body weight
(kg)

Animal No. Sex Body weight
(kg)

Animal
No.

Sex Body
weight
(kg)

81
82
83
84
85
86

M
F
F
F
F
F

13.00
17.00
10.00
14.00
12.00
15.00

87
88
89
90
91
92

M
F
F
F
F
F

16.00
10.00
17.00
15.00
14.00
12.00

93
94
95
96
97
98

M
F
F
F
F
F

17.00
14.00
14.00
13.00
14.00
12.00
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Table 2 Per cent composition of various concentrate mixtures (part/ 100 kg) on DM basis.

Ingredients Experimental groups
T1 T2 T3

Crushed Maize
Groundnut cake
Fish meal
Wheat Bran
Azolla
Mineral mixture
Common salt

60.00
15.00
07.00
15.00
00.00
02.00
01.00

50.00
07.00
05.00
15.00
20.00
02.00
01.00

40.00
04.00
03.00
10.00
40.00
02.00
01.00

Total 100.00 100.00 100.00

Table 3 Average weekly weight (kg) of pigs at different periods in various treatment groups.

Weeks
Experimental groups

F Value
C.D. value
@ 5 %T1 T2 T3

Initial
1st

2nd

3rd

4th

5th

6th

7th

8th

9th

10th

11th

12th

13th

Total gain (kg)
Weekly gain(kg)
Daily gain (g)

13.40 ±1.00
15.66±1.09
17.83± 1.40
20.33± 1.56
22.43± 1.68a

25.05± 1.72a

27.62± 1.85a

29.33± 1.76a

30.66± 1.71a

32.16± 1.75a

33.50± 1.83a

34.66± 1.82a

35.83± 1.65a

37.33± 1.82a

23.93± 1.10a

1.84±0.22a

262.85±21.62a

14.00± 1.06
16.16± 1.18
18.33± 1.45
20.00± 1.08
20.83± 1.06a

22.75± 1.02a

24.66±0.85b

26.33±0.78b

27.50±0.75b

29.15±0.84b

30.50±0.68b

31.76±0.77b

33.00±0.78b

34.45±0.74a

20.45± 0.50a

1.57±0.16a

224.72±15.16a

14.00±0.68
15.41±0.58
16.33±0.24
17.50±0.36
17.75±0.47b

18.75±0.38b

19.75±0.28c

20.25±0.38c

20.75±0.38c

22.00±0.54c

22.50±0.64c

23.20±0.69c

24.01±0.78c

25.33±0.93b

11.33± 0.97c

0.87±0.14b

124.50±14.43b

0.137
0.140
0.96
1.92
4.05*
7.32**
11.27**
16.62**
21.26**
20.04**
22.74**
24.09**
28.72**
24.72**
51.85
17.21
16.72

NS
NS
NS
NS
2.79
2.78
2.81
2.68
2.60
2.76
2.82
2.87
2.72
2.98
3.50
0.52
73.83

Each value is the average of 6 observations.
Means under same superscripts in a row did not differ significantly.
NS = Non significant; * = P< 0.05;  ** = P< 0.01
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ABSTRACT

The study was undertaken to investigate the impact of front line demonstration on Barley. A total
of 134 demonstrations having the similar number of traditional practices or local check were conducted
in 70 ha area in eleven different village in Dausa district of Rajasthan Yield of front line demonstration
trials and potential yield of the respective variety and year were compared to estimate the yield gap
which were further categorized into technology and extension gaps. Technology gap was found highest
(1530) in case of Rd-2552 at village Dubbi in 2009-10 and lowest (330) of RD-2660 at village Reta in
the year 2008-09. Technology index shows the feasibility of the evaluated technology on the farmers’
fields’. The lower the value of the technology index more feasibility of technology. Technology index
was highest i.e. 44.61 per cent at village Dubbi in the year 2009-10, and lowest 7.06 per cent at village
Reta in 2008-9. The study indicated that average per cent increase in grain yield was 15.05 (558 kg/ha)
and straw yield 11.15 (504 Kg/ha). On the basis of present status of area of Barley in Dausa district
(6825) farmer can get 3640 metric tons additional production which is essential fulfillment demand and
supply gap. On the basis of net returns (Rs/ha) of various front line demonstrations on  Barley in
different years, the highest percent increase were found 30.94 per cent at village Bhadoli in year 2005-
6 with the variety of RD-2552 followed by 28.58 per cent   at village  Lawan  in year 2008-9 with the
variety RD-2552  . Across the years front line demonstrations were found higher productivity ranging
from 4.93 to 20.92 per cent and higher B: C ratio from 2.24 to 2.84. Front line demonstrations shows in
respect of per cent increase of yield and B:C ratio is sufficient for increasing production of  Barley and
increasing living standard of farmers community of Dausa district. The study reveals that overall per
cent increase in net returns was 21.72(Rs 5250/ha).

Key words: Front line demonstration, barley, evaluation, economics, B: C ratio.

Barley is one of the important cereal crop in
Rajasthan in Rabi season Which play important role
in supplementing the income of small and marginal
farmers Dausa district due to problematic soil and less
irrigation water .one is the major constraints in
farmers practices is low productivity due to un
adaptability of package of practices .District Dausa
falls in Agroclimatic zone IIIa, namely “Semi Arid
Eastern Plains” covering Dausa, Ajmer, Tonk and
Jaipur districts. The headquarter of the zone is
situated at Rajasthan Agricultural Research Institute,
Durgapura, Jaipur. The technologies generated by
scientist of Agricultural Research Station, Durgapura
were tested and disseminated through front line
demonstrations to farmers of Dausa district.   It
account for 6825 hectare area and 20325 metric ton
production with 2978kg/ha productivity (Anon, 2011-
12). The hike in production in recent years has been
possible due to improvement in productivity and
strategies adopted by the government by launching
front line demonstration. In view of this front line
demonstration on barley crops was started by krishi
vigyan Kendra Dausa  in order to demonstrate the
production potential and latest advancement in

package of practices among the farmers with the view
to reduce the time lag between technology generated
and its adoption. This also enable field functionaries
to elucidate the production constraints and limitation
in the adoption of technology for onward
transmission to scientists to reorient their research
accordingly, in order to improve the productivity all
the latest and unfolded technologies were carried out
in front line demonstrations plots under the direct
supervision of the scientist by supplying the critical
inputs.

Keeping in view the importance of front line
demonstration in Dausa district of Rajasthan in
productivity enhancement and increase the monetary
returns, the present study was carried out.

MERERIALS AND METHODS

The present study was conducted at the farmers
fields of Dausa district of Rajasthan during the rabi
season of consecutive seven years from 2005-06 to
2012-13 except the year 2006-07. A total of 134
demonstrations and 70 ha area having similar number
of traditional practices or local check was carried out
in sandy loam soil under irrigated conditions. The
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barley crop was sown in around last October and
harvested in last week of March across the years. The
variety Rd-2552 was used in demonstration in all the
villages and years except in 2008-09 at village Lawan
and Reta, here the variety RD-2660 was demonstrated
and in 2012-13 at village Salempura variety RD-2592
demonstrated. The front line demonstration were
conducted in Sindoli, Bhadoli, Lawan and Jhera in
Dausa block and Khatwa and Salempura in Lalsot
block of Dausa district and Dubbi, Reta in Sikrai
block. In front line demonstrations especial emphasis
was given to proper seed rate (100Kg/ha), balance use
of fertilizers (60 kg/ha N and 30 kg/ha P2O5), high
yielding variety (RD-2552, RD-2660 & RD-2592),
seed treatment with pesticides and culture, irrigation
at critical stages and proper and need based plant
protection measures In traditional or local check plots
farmers were using higher seed rate (140kg/ha),
Imbalance use of fertilizers, local or own seed for
sowing, improper seed treatment and plant protection
measures. The cross section data on output of barley
crop and input used per hectare have been collected
from the front line demonstration trials. In addition to
this in traditional or control plot followed by farmers
have also been collected and used for further
calculation like cost of cultivation, gross returns, net
returns, additional cost, additional returns, B:C ratio.
The additional benefit cost ratio (B: C) was calculated
dividing the net monetary return by the additional
cost of cultivation.

Yield gap, extension gap and technology index
were calculated as follows:-
Technology gap = Potential yield- Demonstration
yield
Extension gap = Demonstration yield- Farmers/
Traditional yield
Technology index = Pi-Di/Di X 100

Where Pi= Potential yield of the crop
Di= Demonstration yield of the crop

RESULTS AND DISCUSSION

Yield gaps:-
Yield of front line demonstration trials and

potential yield of the respective variety and year were
compared to estimate the yield gap which were
further categorized  in to technology and extension
gaps. Technology gaps (1530) was highest in case of
RD-2552 at village Dubbi in 2009-10 and lowest
(330) of RD-2660 at village Reta in the year 2008-9.
The average yield gap was found (728) though; the
front line demonstration trials were laid down under
the supervision of KVK scientists at the farmers’
fields’. There exists gap between the potential yield
and trial yield. This may be due to the soil fertility
and weather condition hence, location specific
recommendations are necessary to bridge the gap.

The extension gap emphasized the need to
educate the farmers in adoption of improved

technology to narrow the extension gaps.  Among the
front line demonstration on barley in different years,
extension gap was highest in variety Rd-2552 (794) at
village Bhadoli in year 2005-06, and lowest (192) at
village Khatwa in variety Rd-2552 in year 2009-10.
These findings are in line with the findings obtained
by Kaushik in 1993.   The average extension gap was
found (559). Similar findings were also reported by
Sharma and Sharma (2004).

Technology Index:-
Technology index shows the feasibility of the

evalued technology on the farmers fields’. The lower
the value of the technology index more feasibility of
technology. Technology index was highest in 44.09
per cent at village dubbi in the year 2009-10, and
lowest 7.06 per cent at village Reta in 2008-9. This
indicates that in FLDs a wide gap exists between the
technology evaluated at research station and farmers
fields’. Hence, according to the criterion Rd-2660
variety at village Reta in year 2008-9 is best followed
by at village Bhadoli in the RD-2552 variety in year
2005-06. The average Technology index was found
17.04 (H.K Rai et al 2011)
Comparison of yield and economics:-

The average barley yield of front line
demonstration were found 4670 kg/ha in 2008-9 at
Rata village  followed by 4625 kg/ha, 4480kg/ha, and
4464 kg/ha at villages Bhadoli in 2005-0-6, Lawan in
2008-9 and Sindoli in 2005-6, respectively. And
lowest yield were found 3470 kg/ha followed by 4079
kg/ha at village Dubbi in year 2009-10, Jhera in year
2011-12. The Maximum percentage increase over
control or traditional practice recorded 20.92 per cent
at village Lawan in 2008-09 with the variety of RD-
2660, followed by 20.72 per cent at village Bhadoli in
year 2005-06 with the variety RD-2552. Studies
shows that average percentage increase 1-in grain
yield and straw yield were found 15.05 per cent  and
11.15 percent respectively, which show that front line
demonstrations found better than farmers practices or
control (Suryawansi and Prakash, 1993), (Rai, et al
2011) and (Singh, et al, 2007) for increasing the
productivity of farmers community of Dausa district
(Table -1).

On the basis of Table -2 for economics of
various front line demonstrations on barley in
different years, the highest percent increase in gross
return  were found 19.80 per cent at village Bhadoli in
year 2005-06 with the variety of RD-2552 followed
by 17.82 per cent at village Sindoli in year 2005-06
with the same variety. Average per cent increase of
gross return was found 13.73 per cent which is
substantial for the farming community of Dausa
district. The highest increase in net return were found
30.94 per cent at village Bhadoli in year 2005-06 with
the variety of Rd-2552 followed by 28.58 per cent at
village Lawan in year 2008-09 with the variety Rd-
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2660. Average net return was found 21.72 per cent
increase which shows front line demonstrations can
be increasing the living standard of farming
community of Dausa District.

Among all front line demonstrations the highest
B:C ratio were found 2.84 in village Bhadoli in year
2005-06 with the variety RD 2552 followed by 2.75
at village  Sindoli  in year 2005-06 and Jhera village
in 2011-12 with the variety of RD-2552 and RD-2592
respectively. Overall results shows that variety RD-
2552 is found better in gross returns ,net return  and
B:C ratio but RD 2660  were found better in respect

of percent increase in yield ,technology index.
Across the years front line demonstrations were found
higher productivity ranging from 4.93 to 20.92 per
cent and higher B:C ratio from 2.24 to 2.84 Front line
demonstrations shows in respect of per cent increase
of yield and B: C ratio is sufficient for increasing
production of  barley  and increasing living standard
of farmers’ community of Dausa district. Presently
15.05 per cent increase reveals that if farmers adopt
the demonstrated technologies, they will fetched Rs.
5250 /ha in addition to they are getting now in
traditional practices will improving their livelihood.

Table:-1. Comparative statement of yield and other parameters of front line demonstrations on Barley in
different villages of Dausa district of Rajasthan.

Year Village Block Variety No of

Demo

Area

(ha)

Ave. yield

of Demo

(kg/ha)

Average yield of Local

Check

(kg/ha)

% inc. Ave.

yield of

straw

(kg/ha)

Average

yield of

Local

Check

straw

(kg/ha)

% incr. Tec.

gap

Ext.

gap

Technology

index

2005-06 Sindoli Dausa RD-2552 10 5 44.64 37.67 18.50 53.25 46.50 14.57 536 697 12.61

2005-06 Bhadoli Dausa RD-2552 10 5 46.25 38.31 20.72 54.50 47.25 15.34 375 794 8.10

2007-08 Bhadoli Dausa Rd-2552 22 10 43.36 36.36 19.25 51.88 45.26 14.63 664 700 15.31

2008-09 Lawan Dausa Rd-2660 10 5 44.8 37.05 20.92 53.95 51.30 5.17 520 775 11.60

2008-09 Reta Sikrai Rd-2660 10 5 46.7 39.85 17.19 56.15 52.2 7.57 330 685 7.06

2009-10 Dubbi Sikrai RD-2552 10 5 34.7 30.8 12.66 41.8 37.45 11.61 1530 390 44.09

2009-10 Khatwa Lalsot RD-2552 10 5 40.83 38.91 4.93 47.16 44.61 5.71 917 192 22.45

2010-11
Different

Village
Dausa&Sikrai RD-2552 24 9.8 41.85 36.64 14.22 49.44 41.88 18.05 815 521 19.47

2011-12 Jhera Dausa RD-2552 24 10.2 40.79 35.83 13.84 46.33 41.92 10.52 921 496 22.57

2012-13 Salempura Lalsot RD-2592 24 10 43.29 39.92 8.44 47.67 43.42 9.79 671 337 15.50

Total 134 70 - - - - - - - - -

Average 42.72 37.13 15.05 50.21 45.17 11.15 728 559 17.04

Potential yield -5000 Kg/ha -
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Table:-2. Economics of the front line demonstrations on Barley in different villages of Dausa
district of Rajasthan
Year Village Variety

No of
Demo

Area
(ha)

Cost of cultivation
(Rs/ha)

Gross return
(Rs/ha)

%
increase
in Gross
return

Net
return

(Rs/ha)

%
increase
in net
return

Addition
al cost
(Rs/ha)

Addition
al return
(Rs/ha)

Additio
nal B:C

ratio
(Rs/ha)

B:C ratio

Demo Local Demo Local Demo Local Demo Local

2005-06 Sindol

i

RD-2552 10 5 17500 16900 17.82 30663 23978 27.87 600 6685 11.14 48163 40878 2.75 2.41

2005 Bhado

li

RD-2552 10 5 17500 16900 19.80 32300 24666 30.94 600 7634 12.72 49800 41566 2.84 2.45

2007-08 Bhado

li

Rd-2552 22 10 18925 18335 19.80 32643 26259 24.31 590 6384 10.82 51568 44594 2.72 2.43

2008-09 Lawan Rd-2660 10 5 20135 19295 16.86 26495 20605 28.58 840 5890 7.01 46630 39900 2.32 2.07

2008-09 Reta Rd-2660 10 5 20135 19295 14.81 28455 23025 23.58 840 5430 6.46 48590 42320 2.41 2.19

2009-10 Dubbi RD-2552 10 5 21070 20550 12.33 19230 15325 25.48 520 4425 8.50 40300 35875 1.91 1.74

2009-10 Khatw

a

RD-2552 10 5 21070 20550 5.16 25742 23961 7.43 520 2301 4.4 46812 44511 2.22 2.16

2010-11 Differ

ent

Villag

e

RD-2552 24 9.8 21440 20330 14.69 26590 21575 23.24 1140 6155 5.39 48030 41875 2.24 2.06

2011-12 Jhera RD-2552 24 10.2 22890 21800 13.52 40307 33602 19.95 1090 7495 6.87 62897 55402 2.75 2.54

2012-13 Salem

pura

RD-2592 24 10 24904 23534 8.55 31811 28712 10.79 1370 4469 3.26 56715 52246 2.28 2.22

Total 134 70

Average 20556 19745 13.73 29420 24170 21.72 811 5250 6.47 49950 43916 2.42 2.22
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ABSTRACT

The present study was conducted in Jhalawar district of Rajasthan to find out constraints faced by
the farmers in adoption of coriander production technology. As Jhalawar district was purposely
selected under study the district has higher area under major coriander crop. The study found that
majority of the tribal (57.50%) and non- tribal respondents (72.50%) under medium constraints
category. unavailability of variety maintaining green color after harvest, minimum support price not
fixed by the government and lack of knowledge about the grading , standardization and Cloudy
weathers rainfall at the time of flowering and seed formation .for the study,80 tribal & 80 non-tribal
coriander grower  were selection as respondents  from five villages of Khanpur Panchayati samities.

Key words: Adoption, constraints and coriander production technology.

India has been the ‘Home of Spices’ since time
immemorial. It is the world largest producer,
consumer and exporter of seed spices which are being
cultivated widely in the country over different agro
climatic zones. Seed spices namely coriander,
fenugreek, cumin and fennels are very important not
only for home consumption but also for improving
economic condition of the farmers at large. Coriander
is an important dominant and highly valued spice
grown in India. It is the first probably the first spices
to be used by men as common flavouring substance.
The stem leaves and grains have a pleasant aroma.
The entire plant used in preparing “Chatany”
whereas, leaves are used for flavouring curries, sauce
and soups. The dry grains are extensively used in
preparation of curry powder, pickling spices and
seasoning. Coriander seed have aromatic odour and
tests of coriander fruits is due to an essential oil,
which is made up of hydrocarbon and oxygenated
compounds. Beside the essential oil, the seed contains
16.1 % fatty oil, 14.1 % protein, 21.6 % carbohydrate,
32.6% fibers, 11.2 % moisture and 4.4 % mineral
matters (Sharma, 1991) and coriander leaves are very
rich in Vitamin A containing 5200 to 12000 IU per
100 g as mentioned by various authors.

In India Coriander growing States are
Rajasthan, Andhra Pradesh, Madhya Pradesh,
Tamilnadu, Bihar, Karnataka and Uttar Pradesh. The
state of Rajasthan has a unique place in seed spices
map of India which produces 290216 tonnes seeds
from 363124 hectares. Out of the total seed spices

produce in Rajasthan, coriander contributes 58.51 per
cent, whereas, in respect of area, coriander covers
40.86 per cent. Rajasthan contributes around 44 per
cent of in the  national production. The major
constraints faced by the coriander grower were
districts of state are Jhalawar, Baran, Kota,
Chittorgarh and Bundi. Kota region alone contributes
about 98 per cent of the area and production of
coriander crop. The average productivity of coriander
crop is1144 kg/ha and there are possibilities to
increase its productivity up-to 40 to 50 per cent by
adoption of improved technologies,(ASDAR, 2011).
The requirement of the seed spice in the country is
rapidly increasing due to increasing population. The
coriander is widely used as an essential component of
food and also as an immediate source of farmer’s
income. The identification of the constraints in
adoption of improved cultivation practices of
coriander will enable the policy makers to prepare
plan to rectify these hurdles for mobilizing the quick
adoption of coriander production technology.

Keeping all these views in mind, the present
investigation was undertaken to identify the
constraints perceived by the farmers in adoption of
coriander production technology in Jhalawar district
of Rajasthan.

MATERIALS AND METHODS

The study was conducted in Jhalawar district of
Rajasthan. Jhalawar district had the highest area
(61963 ha) under coriander crop and 5 per cent tribal
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population of the state. Jhalawar district is consist six
panchayat samities, out of which one Panchayat
samiti, khanpur was selected purposively  and it’s
comprises of 38 Gram Panchayats, Out of which five
Gram panchayats were selected on the basis of
highest area and production under coriander crop.
From each Gram Panchayat one village where the
coriander crop is being cultivated and having tribal
population was selected randomly, Thus 5 villages
were selected for the selection of respondents. From
each selected village, 16 tribal and 16 non-tribal
coriander growers were selected randomly. Total 160
respondents i.e.80 tribal and 80 non-tribal

respondents were personally interviewed with the
help of pre-tested interview schedule.

RESULTS AND DISCUSSION

Major constraints perceived by the
respondents in adoption of coriander production
technology

Majority (65.00 %) of the respondents
experienced medium level of constraints. (Table-1)
Whilst 18.33 percent respondents faced high
constraints and remaining 16.88 percent respondents
were faced low level of constraints in adoption of
coriander production technology.

Table1.Distribution of respondents according to constraints perceived by them in adoption of Coriander
production technology. N=160

Extent of constraints Tribal
(%)

Non-Tribal
(%)

Pooled
(%)

Low (below 50 score) 8.75 25.00 16.88

Medium (50 - 67) 57.50 72.50 65.00

High (above 67 score) 33.75 2.50 18.13

The data further indicates that 33.75 per cent
tribal and 2.50 per cent non-tribal respondents faced
high constraints and 57.50 per cent coriander grower
tribal and 72.50 per cent non-tribal respondents faced
medium constraints in adoption of coriander
production technology.

Constraints related to input as perceived by
respondents in adoption of coriander production
technology.

The (table-2) shows that tribal coriander
growers reported major problems (above 70 Mean
percent score) regarding unavailability of varieties
maintaining green colour after harvest, unavailability
of short duration varieties, higher labour cost and
uncertainty of good production. Further constraints
(above 50 to 70 MPS) related to lack of finance for
inputs, seed, fertilizer &

Table2. Constraints related to input as perceived by the respondents in adoption of coriander production
technology.

Constraints
Tribal
(n=80)

Non-Tribal
(n=80)

MPS Rank MPS Rank
Unavailability of improved seed at the time of sowing 30.83 XIII 21.25 XIII
Supply of inferior quality of seed 40.00 XII 25.42 XII
Unavailability of fertilizer during the peak season 51.25 VIII 41.25 X
Unavailability of recommended chemical for plant protection 40.83 X 25.83 XI

Lack of irrigation facility 46.67 IX 62.92 V
Uncertainty of good production 69.58 IV 74.17 III
Small land holding 40.13 XI 51.25 IX
Require more organic manure 56.25 VII 52.08 VIII
Unavailability of short duration verities 73.33 II 77.08 II
Unavailability of variety maintaining green colour after harvest 76.25 I 80.00 I
Seed, fertilizer & chemical are costly input 62.50 VI 58.33 VI
Lack of finance for input 63.75 V 55.42 VII
Higher labour cost 72.50 III 72.08 IV
Average 55.67 53.62
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Chemicals are costly inputs; require more
organic matter and unavailability of fertilizer during
peak season were moderately pecrceived. Least
constraints (below 50 MPS) faced by tribal coriander
growers were lack of irrigation facility, unavailability
of   recommended chemical for plant protection, small
land holding and unavailability of improved seed at
the time of sowing.

Result of the study shows that the non-tribal
respondents were facing more constraints (above 70
MPS) related to unavailability of varieties
maintaining green colour after harvest, unavailability
of short duration varieties, uncertainty of good
production and higher cost of labour. Further
constraints (above 50 to 70 MPS) regarding lack of
irrigation facility, seed, fertilizer & chemicals are
costly inputs, lack of finance for input, require more
organic manure and small land holding. The least
constraint (below 50 MPS) faced by them were
related to unavailability of fertilizer during the peak
season, unavailability of recommended chemical for
plant protection, supply of inferior quality of seed and
unavailability of improved seed at the time of sowing,
respectively. An effort was also made to find out
the relationship in perception of input constraints
between tribal and non-tribal coriander growers. This
leads to conclusion that there is an association
between the ranks assigned by tribal and non-tribal
coriander growers in different aspects of input

constraints inspite of difference in magnitude of Mean
Percent Score. (Lakhera et al.1991).

Constraints related to marketing as
perceived by respondents in adoption of coriander
production technology.

An examination of (Table3) reveals that the
tribal coriander growers perceived like constraints
minimum support price not fixed by the government
and  fluctuation in price as main constraints related to
marketing. They perceived (50 to 56 MPS)
constraints regarding costly transport facility, low
price for good quality product, bounded by a local
businessman, lack of storage facility and incorrect
weight and measurement by a businessman. The least
perceived constraints faced by them  were lack of
knowledge about market rates and unnecessary
deduction with 46.25 and 43.33 MPS, respectively.

Further analysis of data shows that the non-
tribal coriander growers perceived the constraints
minimum support price not fixed by the government
and very high fluctuation in price were main
constraints related to marketing. They perceived (56
to 60 MPS) moderate constraints low price for good
quality products and lack of storage facility. In
remaining constraints related to marketing they
perceived least constraints i.e. below 50 MPS.

Table 3. Constraints related to marketing as perceived by the respondents in adoption of coriander
production technology.

Constraints
Tribal
(n=80)

Non-Tribal
(n=80)

MPS Rank MPS Rank
Lack of storage facility 50.83 VI 54.17 IV
Costly transport facility 56.67 III 47.08 V
Lack of knowledge about market rates 46.25 VIII 34.58 IX
Incorrect weight and measurement by businessman 49.58 VII 45.42 VI
Low price of good quality product 55.83 IV 60.00 III
Unnecessary deduction 43.33 IX 38.33 VIII
Bounded by a local businessman 53.75 V 44.17 VII
Minimum support price not fixed by the government 81.67 I 70.83 I
Very high fluctuation in price 73.75 II 70.42 II
Average 56.85 51.67

This leads to conclusion that there is
association between the ranks assigned by tribal and
non-tribal coriander growers in different aspects of
marketing constraints in spite of difference in
magnitude of mean per cent score. (Jangid, 2001).

Technical constraints as perceived by the
respondents in adoption of coriander production
technology.

A critical examination of table 4 reveals that
reported major constraints lack of knowledge about

grading & standardization, lack of knowledge about
recommended seed rate, lack of knowledge about
chemical weed control and lack of knowledge about
cultivation of high yielding varieties with 58.43,
56.67, 54.58 and 51.67 MPS, the tribal coriander
growers respectively. The constraints which faced
relatively lesser extend were poor knowledge about
the dose of chemical fertilizers, lack of knowledge
about the plant protection measures, the seed
treatment and poor extension services. The least
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perceived constraint faced by them was poor
knowledge about irrigation management with 39.17

MPS. Because of lack of marketing as well as
knowledge. (Kaid, S. V. 2004)

Table4. Constraints related to technical constraints as perceived by the respondents in adoption of
coriander production technology.

Constraints
Tribal
(n=80)

Non-Tribal
(n=80)

MPS Rank MPS Rank

Lack of knowledge about seed treatment 42.50 VII 26.67 VII

Lack of knowledge about cultivation of high yielding variety 51.67 IV 31.67 IV

Lack of knowledge about the grading and standardization 58.43 I 43.75 1

Lack of knowledge about the recommended seed rate 56.67 II 35.75 III

Poor knowledge about the dose of chemical fertilizer 46.67 IV 25.83 VIII

Lack of knowledge about plant protection measures 45.42 VI 30.83 IV

Poor knowledge about the irrigation management 39.17 IX 28.42 VI

Lack of knowledge about the chemical weed control 54.58 III 36.67 II

Unavailability of technical guidance 41.67 VIII 25.00 IX

Average 48.53 31.62

The Table 4 show that the non-tribal coriander
growers reported that major constraints regarding
technical aspect perceived were lack of knowledge
about grading & standardization, lack of knowledge
about chemical weed control, lack of knowledge
about recommended seed rate, and lack of knowledge
about cultivation of high yielding varieties with
43.75, 36.67, 35.75 and 31.67 MPS, respectively. The
constraints which faced lesser extent were lack of
knowledge about plant protection, lack of knowledge
about irrigation management. The least perceived
constraints faced by them were lack of knowledge
about seed treatment, poor knowledge about dose of
chimerical fertilizer and unavailability of technical
guidance with 26.67, 25.83 and 25.0 MPS,
respectively.

An effort was also made to find out the
relationship in perception of technical constraints
between tribal and non-tribal coriander growers. This

leads to conclusion that there is an association
between the ranks assigned by non-tribal and tribal
coriander growers in different aspects of technical
constraints in spite of difference in magnitude of
Mean Percent Score. The rank all ready mention in
the table 4.

Miscellaneous constraints as perceived by the
respondents in adoption of coriander production
technology

The (Table-5) shows that tribal coriander
growers the major constraints regarding to cloudy
weathers, rainfall at the time of flowering & seed
formation and early sowned crop affected by low
temperature with 80.42, and 69.17 MPS, respectively.
Further constraints related to which faced relatively
extent were harvested crop affected by wind, poor
bearing capacityand more insect pest incidence with
64.17, 61.67, and 65.00 MPS, respectively. Jaitawat
et al.,(2007).

Table 5.Miscellaneous constraints as perceived by the respondents in adoption of coriander production
technology.

Constraints
Tribal
(n=80)

Non-Tribal
(n=80)

MPS Rank MPS Rank
Cloudy weathers, rainfall at the time of flowering and seed formation 80.42 I 75.83 I

Early sown  crop affected by low temperature cold strees 69.17 II 61.25 III
Harvested crop affected by the wind 64.17 III 59.58 IV
Unable to risk bearing capacity 61.67 IV 66.25 II
Average 66.11 61.39
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Further analysis of data shows that the non-tribal
coriander growers were facing major constraints
regarding to cloudy weather, rainfall at the time of
flowering & seed formation and unable to risk
bearing capacity with 75.83 and 66.25 MPS,
respectively. Further constraints like early sown crop
affected by low temperature, harvested crop affected
by wind and late sowing reduce the yield were
moderate constraints. Least perceived constraints

faced by them was more insect pest incidence with
49.58 MPS, respectively.

CONCLUSION
Among the four constraints, constraints related

to miscellaneous was the major constraints perceived
by the coriander growers. This constraint was
followed by constraints related to input, marketing.
Least perceived constraints were technical
constraints. There were rank order correlations in all
aspects of constraints.
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ABSTRACT

The present study was carried in Sehore district of Madhya Pradesh during 2011-12 to ascertain
knowledge level of improved animal husbandry practices among 300 dairymen of ten villages. Ten
dairymen of each category namely small farmers, marginal farmers and agricultural labourers were
selected from each village and their knowledge level about  all the broad aspects of improved animal
husbandry practices were tested. The study reveals that majority of dairymen possessed medium level
of knowledge (70%) followed by low level (17.34%) and high level of knowledge (12.66%). Agricultural
labourers were found to have low level of knowledge about improved animal husbandry practices while
small farmers possessed more knowledge as compared to marginal farmers. Correlation analysis
further highlights that age, education, socio-economic status, income, training undergone and
extension contact had significant relationship with knowledge level of different categories of dairymen.

Key words: Dairy farming, Improved animal husbandry practices andLevel of Knowledge.

Animal husbandry and dairy is an integral part
of sustainable crop livestock production system in
India. Milk production is an important rural activity
providing supplementary income and food security
when agricultural crop fails and creates job
opportunities for weaker section of rural society.

Although India is the top milk producer in the
world,but its productivity per animal is meager 1.5
lit/day.It is a challenge to sustain livestock production
and profitability in this area. The technological
options for optimum milk production will need a
combination of all the technologies of
breeding,feeding,health, hygiene and housing
management. Dairyman can adopt any technology
only if they have knowledge about it. Knowledge as a
body of understood information possessed by an
individual is one of the important components of the
adoption behavior. Therefore it is important for the
extension worker to know the knowledge level of the
dairyman for effective transfer of technology.

Keeping these points on mind the following
study was carried out in Sehore district of Madhya
Pradesh with the following objectives:

Objectives:
 To ascertain the overall knowledge level of

dairymen.
 To study the extent of knowledge about

individual animal husbandry practices.
 To study the relationship between

knowledge and selected attributes of the dairymen.

MATERIALS AND METHODS

The present study was conducted in
Sehoredistrict of Madhya Pradesh during 2011-12.
Two blocks of district namely,Budhni and Icchawar
were randomly selected. Total 10 villages, five from
each block were selected purposively as per
convenience of researcher. A list of small farmers,
marginal farmers and agricultural labours was
prepared with the help of patwariof the concerned
villages of the blocks. From the list, 10 respondents
of each category selected randomly from each village
accounted for 300 total respondents in all. The data
was collected with the help of questionnaire
developed. A knowledge test was developed to assess
the knowledge of respondents, which was treated as
dependent variable for the study purpose. All the five
broad aspects namely, cattle breeding, cattle feeding,
fodder production practices, cattle health and
management practices were included in knowledge
test. Further, these broad areas were divided into
various sub areas. The responses were obtained on
two point continuum. The score obtained by all the
respondents on a particular area was calculated.

RESULTS AND DISCUSSION

Overall knowledge level of dairymen
The data presented in Table-1 reveals that

majority (70%) of the respondents have medium
knowledge level, followed by low (17.34%) and high
level (12.66%). Among the categories of dairymen,
large percentage of small farmers possessed high
level of knowledge than marginal farmers and
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agricultural labours about the recommended practices.
The possible reason for majority of the dairymen
havingmedium knowledge level may be due to the
crucial role played by dairy enterprise in the economy
of farmers and the special technical competence
required regarding disease control. Management of
crossbred cattle necessitated the farmers in the
acquisition of knowledge regarding improved dairy
farming practices. The low knowledge among
agricultural labourers may be attributed to their
inability to spare the working hours to seek new
knowledge, lack of economic resources to match the
new technology or their lower educational level. In
addition, being in the lower runkof social economic
hierarchy of the rural community, they probably have
poor access to the information as compared to the
other categories of dairymen. These findings get
support from the findings of Gill and Singh (1977,
Sohal and Tyagi (1978), Singh and Verma (1979),
Nikam and Rajamane (1995) and Singh and Godhara
(2002), who observed that more than 60% of cattle
owners had knowledge about the recommended
animal husbandry practices.

Extent of knowledge about individual animal
husbandry practices

A. Knowledge about cattle breeding practices
The data in Table-2 depict that as high as 63

percent of cattle owners had the knowledge about the
symptoms of cow/buffaloes in heat, followed by
animal selection (55.33%)and benefit of A.I. practices
(50.66%) while, 45.33percent of dairymen had the
breed knowledge. The analysis of different categories
of dairymen highlights that the knowledge level of
agricultural labours was lower than small and
marginal farmers about the improved practices.
Similar findings were also reported by Nataraju and
Channegowda (1986, Danna (1992), Sawarkaret. al
(2001) and Singh and Godhara (2002), who pointed
out that awareness of cattle breeding practices by
dairymen was comparatively higher.

B. Knowledge about cattle feeding practices
Table 2 also highlights that green fodder feeding

practice was known to 65.33 % of dairymen followed
by importance of colostrum (63%) and mineral
mixture feeding (51%), Whereas, only 38.66 percent
of the total respondents who had the knowledge about
calf feeding practice. Category-wise analysis reveals
that the agricultural labours possessed much lower
knowledge about all the cattle feeding practices.
Small farmers had more knowledge about these
improved practices as compared to marginal farmers.
These findings are at par with results of Kokate and
Tyagi (1991) who pointed out the absence of
knowledge about balanced diet. The reason for lack of
knowledge about overfeeding may be due to the fact
that the dairy extension workers do not highlights the

demerits of overfeeding to the farmers. Lower
knowledge of agricultural labours may be due to their
inability to seek new knowledge by participation in
extension activities, as they have to earn their
livelihood through agricultural wages coupled with
lack of resources and illiteracy.

C.    Knowledge about fodder production
practices

Four sub areas were included in this broad area
and the data presented in Table 2 shows that the
dairymen had more knowledge about crop rotation
(60.66%) followed by chaffing of fodder (49%) and
varieties of fodder crops (41.66%). While, only 29.33
% cattle owners had knowledge about the silage.
Similar trend was also observed in case of all the
dairymen categories. Agricultural labours had lower
knowledge about all these practices as compared to
small and marginal farmers. However, small farmers
had slightly more knowledge about fodder production
practices. The higher knowledge about these
improved practices may be due to simplicity and no
technically involved inthese practices and the
dairymen learn these practices in routine. These
findings are in accordance with the results of
Nachiappon (1975) who reported high level (90%)
possessedby the cattle owners in fodder production.

D. Knowledge about cattle health
About 46.66% of the respondents had

knowledge about clean milk production followed by
care of newly born calf(44.66%),vaccination(40.66%)
and de-worming (34.33%).

E. Knowledge about management practices
Very discouraging results were observed in case

of management practices. As high as 29.66% of the
respondents had knowledge about housing systems
followed by farm record keeping (26%), maintenance
of machinery (20.33%) and farm inventory (18.33%).
Itmay be due to the facts that dairymen are not aware
of, the importance of dairy management practices.
Therefore, the extension personnel engaged in dairy
profession should emphasized on this aspects and
include this practice in their training
programmes.Present findings get support from the
findings of Singh et al. (1989) who reported the
majority of agricultural labours had low to medium
level of knowledge about cattle health care and
management practices.

Relationship between knowledge and
attributes of the dairymen

The results of correlation analysis (Table 3) show
the relationship between knowledge and selected
antecedent variables. It points out that four variables
namely education, socio economic status,income
training undergone and extension contact had significant
and positive relationship with the knowledge of
dairymen.While the age of respondents was found to
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have significant but negative correlation with knowledge
regarding improved animal husbandry practices. It
implies that younger dairymen tend to have more
knowledge about these practices as compared to older
respondents. This may be due to the fact that generally
younger farmers are more exposed to mass media and
ultimately gained more knowledge. The analysis reveals
that the educated dairymen possessed more knowledge
due to the fact that they tend to have more interaction
with extension agencies and do not hesitate to discuss
their problems related to their animals with the scientists
and veterinarians as compared to old illiterate
respondents. The cattle owners who have attended one
or more trainings regarding improved animal husbandry
practices have ultimately more knowledge. To develop
such knowledge, a systematic training is necessary.
Socio-economic status and income of the dairymen are
interlinked aspects. It is presumed that well off farmers
have stronglinkage with the scientific bodies due to the
one or the other reasons and more exposure about these
practices. Extension contact is one of themost important
factor to enhance the knowledge level of dairymen. The
correlation analysis reveals that the dairymen having
more score on these variables tend to have more
knowledge about improved animal husbandry practices.

CONCLUSION
It can be concluded that agricultural labourers

possessed low level of knowledge about all the

improved animal husbandry practices, whereas small
farmers possessed more knowledge about these
practices as compared to marginal farmers and
agricultural labourers. Majority of dairymen had
moreknowledge about cattle feeding followed by
cattle breeding then fodder production there after
cattle health and management practices. Minimum
percentage of dairymen (18.33%) had known about
farm inventory management, which should be given
more emphasis by the veterinarians/extension
specialists in their training programmes. Maximum
knowledge of dairymen (65.33%) was recorded in
respect of green fodder feeding. The extension
agencies should gear upto popularize the practices
like feeding of balanced diet and veterinary first aid
through their extension programme among cattle
owners.

Antecedents’ variables such as education, socio-
economic status, income, training undergone and
extension contact have profound influence in gaining
knowledge about dairying. This implies that if need
based training is imparted to the cattle owners along
with technical information, supply and services
then,even less educated farmers, having lower socio-
economic status, old aged and lower incomegroup of
dairymen and also handicapped can be reached in
adopting new dairy technologies.

Table 1: Knowledge of Recommend Animal Husbandry Practices among Different Categories of Dairyman

Categories of Dairyman Knowledge level
Low Medium High Total

F % F % F % F %
Small farmers 15 15 61 61 24 24 100 100
Marginal farmers 18 18 72 72 10 10 100 100
Agricultural  labours 19 19 77 77 4 4 100 100

Total 52 17.34 210 70 38 12.66 300 100

Table 2: Knowledge level of dairyman about individual animal husbandry practices

Recommended practices Small farmers
N=100

Marginal farmers
N=100

Agricultural labours
N=100

Total N=300

F % F % F % F %
A. Cattle breeding
Selection of animal 35 35 32 32 29 29 166 55.33
Breed knowledge 45 45 47 47 44 44 136 45.33
Heat symptoms 66 66 62 62 61 61 189 63.00
A. I. practice 54 54 50 50 48 48 152 50.66
Mean 50 50 47.75 47.75 45.5 45.5 160.75 53.58
B. Cattle feeding
Importance of Colostrum 65 65 63 63 61 61 189 63.00
Calf feeding 42 42 39 39 35 35 116 38.66
Mineral mixture feeding 53 53 52 52 48 48 153 51.00
Green fodder feeding 71 71 65 65 60 60 196 65.33
Mean 57.75 57.75 54.75 54.75 51.00 51.00 163.5 54.49
C. Fodder production practice
Crop rotation 64 64 61 61 57 57 182 60.66
2. Varieties of fodder
crop

43 43 42 42 40 40 125 41.66

Knowledge of Silage 32 32 30 30 26 26 88 29.33
Chaffing of fodder 52 52 48 48 47 47 147 49.00
Mean 47.75 47.75 45.25 45.25 42.5 42.5 135.5 45.16
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Table 3: Zero order correlation analysis of attributes of dairymen with knowledge of different categories of
dairymen

Antecedent variables categories of dairyman
Small farmers

N=100
Marginal farmers

N=100
Agricultural labours

N=100
Total N=300

Age -0.267* 0.316** -0.421** -0.189*
Education 0.499** 0.467** 0.383** 0.210**
Socio-Economic status 0.619** 0.569** 0.798** 0.260**
Training undergone 0.216* 0.331** 0.213* 0.130*
Extension contact 0.631** 0.603** 0.689** 0.188*

* significant at 1% level                                   ** significant at 5 % level
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D. Cattle health
1. De-worming 36 36 34 34 33 33 103 34.33
2. Vaccination 45 45 41 41 36 36 122 40.66

3. Clean milk production 51 51 48 48 41 41 140 46.66
4. Care of newly born calf 46 46 45 45 43 43 134 44.66
Mean

44.5 44.5 42 42 38.25 38.25 124.75 41.57
E. Management practices

1. Farm record keeping 26 26 27 27 25 25 78 26.00
2. Housing systems 31 31 26 26 32 32 89 29.66
3. Productive life 22 22 20 20 19 19 61 20.33
4. Farm inventory 20 20 17 17 18 18 55 18.33
Mean 24.75 24.75 22.5 22.5 23.5 23.5 70.75 23.58
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ABSTRACT

To evaluate the effect of  different levels of irrigation and dates of sowing on growth characters
and yield attributes of summer sunflower, a field experiment was conducted at the Instructional farm,
Bidhan Chandra Krishi Viswaviyalaya (B. C. K. V.), Nadia, West Bengal, India during January to June,
2004. The soil of experimental field was sandy loam in texture with medium in fertility status. The
experiment was laid out in a split plot design in 3 replications with four levels of irrigation [I0 = un-
irrigated/control, I1 = Irrigated at flowering stage, I2 = Irrigated at seedling and flowering stage, I3 =
Irrigation at seedling, flowering and seed development stage] randomly allotted in the four main plots;
while four dates of sowing [S1 = 13th January, S2 = 28th January, S3 = 12th February and S4 = 27th

February] were randomly allotted in the four sub plots of each main plot. Highest plant height, dry
matter accumulation, leaf area index (LAI), crop growth rate (CGR), head diameter, number of seeds
head-1, seed weight head-1, respectively were recorded from the treatment I3, where irrigations were
applied at seedling (21 DAS), flowering and seed development stages, respectively. The treatment S2
(28th January date of sowing) proved best performance, that date of sowing influenced significantly
growth characters and yield attributes of summer sunflower.

Key words: Dates of sowing, Growth characters, Irrigation levels, summer sunflower and Yield
attributes.

The oilseed scenario in the country has undergone
change in recent years. In terms of value of out-put as
well as employment potential, the oilseed sector is far
more important than many other large industry put
together. Oil seed form the second largest agricultural
commodity after cereals in India, sharing 13 percent
of the country’s gross cropped area and accounting
for nearly 5% of gross national product and 10% of
the value of all agricultural products. Sunflower is an
important oil-yielding crop and can be a promising
crop under such circumstances. In India, sunflower is
relatively a recent introduction towards 70’s and the
present area is 2.7 m ha with a production of 10.86
lakh tonnes during 2003-04 (Hedge, 2005). Now it
has been found that sunflower is the suitable
alternative for mustard. Sunflower seed contain 40-
45% high quality oil, which is light yellow in colour
with pleasant flavours and excellent keeping quality.
The oil is high poly-unsaturated fatty acids (68%
linoleic acid). Sunflower is recommended as a dietary
constituent to patient suffering from physiological
disorders of the arteries which result heart attack.
Sunflower has several desirable attributes: Short
duration crop and hence suitable for multiple
cropping system and rotation, photo-insensitive,
grown in coastal saline lands, drought evading ability
and does well under dry farming tracts. It has shown

great prospects for growing in different parts of India
(Chaterjee et al, 1972; Singh and Singh, 1972;
Jensma, 1973 and Dauley et al, 1974).

MATERIALS AND METHODS

To evaluate the effect of different levels of
irrigation and dates of sowing on growth characters
and yield attributes of summer sunflower, a field
experiment was conducted at the Instructional farm,
B. C. K. V., Nadia, West Bengal, India during
January to June, 2004. The soil of experimental field
was sandy loam in texture with medium in fertility
status. The experiment was laid out in a split plot
design in 3 replications with four levels of irrigation
[I0 = un-irrigated/control, I1 = Irrigated at flowering
stage, I2 = Irrigated at seedling and flowering stage, I3

= Irrigation at seedling, flowering and seed
development stage] randomly allotted in the four
main plots; while four dates of sowing [S1 = 13th

January, S2 = 28th January, S3 = 12th February and S4

= 27th February] were randomly allotted in the four
sub plots of each main plot. Hybrid sunflower (cv.
MSFH 17) was used. The fertilizer was applied @ 60,
40 and 40 kg ha-1 of N, P2O5 and K2O as
recommended practice. The source of N, P2O5 and
K2O were urea, S.S. P. and M.O.P., respectively. Half
dose of N and full dose of P2O5 and K2O were applied
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as basal at the last ploughing operation but before
seeding in the field. Rest hall (50%) was top dressed
just after 1st weeding operation (21 DAS) and urea
was well mixed with the soil after application.

RESULTS AND DISCUSSION

It was revealed from the experimental results that
all the growth characters and yield attributes, except
100-seed weight were found to differ significantly
under different levels of irrigation and dates of
sowing (Table 1 and Table 2).

Effect of different levels of irrigation:
Application of irrigation at seedling (21 DAS),

flowering and seed development stages (I3 treatment)
gave the highest plant height (152.4 cm), maximum
value of dry matter accumulation (132.36 g per plant)
at harvest, highest leaf area index (1.24) at 90 DAS,
maximum crop growth rate (2.87 g per plant per day)
at 60-90 DAS, highest diameter of head (18.4 cm),
maximum number of seeds head -1 (662.7) and
highest seed weight head -1 (36.4 g) at harvest, which
statistically significant over other levels of irrigation
(Table 1 and Table 2). All the irrigation treatments
recorded better results over no irrigation treatment i.e.
control (I0 treatment). The positive effect of irrigation
on growth characters and yield attributes was
possibility due to availability of irrigation water,
which helped in better utilization of nutrients from the
soil, greater photosynthetic activity and also due to
better translocation of photo-synthates from source to
sink.

Effect of dates of sowing:
Among the different of dates of sowing, January

28 sowing (S2 treatment) proved the best performance
and recorded highest plant height (155.4 cm),
maximum dry matter accumulation (98.89 g per
plant) at harvest, highest LAI (1.28) at 90 DAS,
maximum CGR (2.06 g per plant per day) at 60-90
DAS, highest diameter of head (17.8 cm), maximum
no. of seeds head-1 (675.5) and highest seed weight
head-1 (35.1 g) at harvest, which was statistically
significant over the crop sown on other dates of
sowing. Least plant height (122.9 cm), DM
accumulation (75.76 g per plant) at harvest, LAI
value (0.98) at 90 DAS, CGR (1.51 g per plant per
day) at 60-90 DAS, head diameter (9.6 cm), lowest

no. of seeds head-1 (300.1), seed weight head-1 (12.4
g) were obtained with treatment S4, when crop was
sown on February 27 (Table 1 and Table 2).
Sunflower crop sown on February 27 (treatment S4),
which affect the growth of crop due to high
temperature at germination stage. As this crop require
low temperature i.e. cool climate at ground level
during germination stage. Otherwise, it will affect the
growth. Late sown crop received bright sunshine for a
short period accomplished by cloudy days which
restrict the photosynthetic rate of the crop particularly
during grain filling period and ultimately produced
the lowest number of seeds head-1 and lowest seed
weight head-1. 100-seed weight did not influenced
significantly by the levels of irrigation applied on the
crop and variation in dates of sowing (Table 2).

CONCLUSION

There was significant influence of different levels
of irrigation and dates of sowing on growth and yield
attributing characters of summer sunflower.
Application of irrigation at seedling stage (21 DAS),
flowering and seed development stages (I3 treatment)
was superior in case of both growth and yield
attributing characteristics. The lowest yield attributing
characters were resulted from February 27 sowing
might be due to high temperature during flowering
period. When, the atmospheric temperature is more
than 350C during flowering period, which results in
poor seed-setting. It may be concluded that after
middle of February, sowing of summer sunflower
should not be advocated. As because there may be
chance of on setting of pre-monsoon showers, which
may hamper the post harvest operation of this crop.
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Table1. Growth characters of summer sunflower as influenced by different levels of irrigation and dates of
sowing

Treatments Plant height (cm) at
harvest

DM accumulation
(g plant-1)
at harvest

LAI
at 90 DAS

CGR
(g plant-1 day-1) at 60-90

DAS
Levels of irrigation (I)

I0 111.5 33.65 0.99 0.58
I1 141.2 87.81 1.04 2.00
I2 149.5 109.98 1.20 2.16
I3 152.4 132.36 1.24 2.87
S. Em(±) 2.89 0.82 0.02 0.06
C.D. (0.05) 9.97 2.82 0.06 0.20

Levels of dates of
sowing (S)

S1

S2

S3

S4

S. Em(±)
C.D. (0.05)

135.4
155.4
141.1
122.9
2.83
8.26

93.49
98.89
95.67
75.76
0.71
2.07

1.11
1.28
1.17
0.98
0.01
0.03

2.02
2.06
2.02
1.51
0.03
0.08

[DM: Dry matter, LAI: Leaf area index, CGR: Crop growth rate, DAS: Days after sowing]

Table2. Yield attributes of summer sunflower as influenced by different levels of irrigation and dates of
sowing

Treatments Head diameter
(cm)

Number of seeds head-1 100-seed
weight (g)

Seed weight head-1

(g)
Levels of
irrigation (I)

I0 8.5 341.7 4.28 14.2
I1 15.8 539.5 4.48 23.9
I3. 17.4 657.9 4.76 31.8
I3 18.4 662.7 5.35 36.4
S. Em(±) 0.18 13.52 0.40 0.57
C.D. (0.05) 0.62 46.64 NS 1.99

Levels of dates of
sowing (S)

S1

S2

S3

S4

S. Em(±)
C.D. (0.05)

15.2
17.8
17.3
9.6

0.17
0.52

595.1
675.5
631.0
300.1
18.09
52.64

4.67
5.06
4.85
4.28
0.37
NS

27.5
35.1
31.2
12.4
0.71
2.06

[NS: Non-significant]
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ABSTRACT

Genotype-environment interaction and stability performance were investigated on grain yield with
67 rice backcross inbred lines in three environments. The experiment was conducted using
Randomized Complete Block Design with three replications. The combined ANOVA showed that the
mean sum of square due to genotype (G), environment (E) and G × E interaction were significant for
grain yield. This suggests a number of variability among the genotypes and environments as and the
indicated genotypes interacted significantly with environments. The AMMI (Additive Main Effects and
Multiplicative Interaction) analysis of variance of plot yield of the sixty seven genotypes tested in three
environments showed that 6.387 per cent of the total sum of squares was attributable to genotypic
effects, 85.8 per cent to environmental effects and 7.69 per cent to genotype x environment interaction
effects. The biplot technique was used to identify appropriate genotype to special locations. This
consideration on the basis of average yield for specific genotype to the specific location The AMMI
biplot for yield clearly indicated that the CB-0015-52, CB-0015-26, CB-0015-47, CB-0015-35 and CB-
0015-66 were high yielding, stable and had general adaptability across the environment due to IPCA
score near zero which had no interaction effect.

Key words: Additive main effects and multiplicative interaction, BILs, drought, rice, stability.

Rice (Oryza sativa L.) is the most important
food of the world and more than half of the global
population subsists on it. It is also the major
livelihood of rural population living in subtropical
and tropical Asia and hundreds of millions people
living in Africa and Latin America. It contains a
number of energy rich compounds such as
carbohydrates, fat, protein and reasonable amount of
iron, calcium, thiamine, riboflavin and niacin (Akbar
et al., 2010).  Plant growth and productivity are
greatly affected by environmental stresses such as
drought, high salinity, and low temperature (Zheng et
al., 2010). Drought is a major factor limiting growth
and development in higher plants. Since drought is a
common occurrence in many environments, many
perennial plant species have developed mechanisms
to cope with a restricted water supply (Arndt et al.,
2001 and Hossein et al., 2012).

Varietal adaptability to environmental
fluctuations is important for the stabilization of crop
production.  Information on genotype × environment
interaction leads to successful evaluation of stable
genotype, which could be used for general cultivation.
Yield is a complex quantitative character and is
greatly influenced by environmental fluctuations;
hence, the selection for superior genotypes based on

yield per se at a single location in a year may not be
very effective (Shrestha et al., 2012). Thus,
evaluation of genotypes for stability of performance
under varying environmental conditions for yield has
become an essential part of any breeding program
(Kulsum et al., 2013).
Several methods have been proposed to analyze
genotype × environment interaction and phenotypic
stability. These methods can be divided into two
major groups: univariate and multivariate stability
statistics (Lin et al., 1986). A combined analysis of
variance can quantify the interactions and describe the
main effects. However, it is uninformative for
explaining genotype × environment interaction.
Among multivariate methods, the additive main effect
and multiplicative interaction analysis (AMMI) has
been extensively applied in the statistical analysis of
multi-environment cultivar trials (Kempton, 1984;
Crossa, 1990; Gauch and Zobel, 1997).

The AMMI model (Gauch,1993) is more
efficient in determining the most stable and high
yielding genotypes in multi-environment trials
compared to earlier procedures (Finlay and
Wilkinson, 1963, Eberhart and Russel, 1966). Biplot
analysis is possibly the most powerful interpretive
tool for AMMI models. Biplots are graphs where
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aspects of both genotypes and environments are
plotted on the same axes so that interrelationships can
be visualized. The AMMI biplot where the main
effects (genotype mean and environment mean) in X
axis and IPCA1 scores for both genotypes and
environments are plotted in Y axis. The effectiveness
of AMMI procedure has been clearly demonstrated
(Crossa et al. 1991, Das et al. 2009, Tarakanovas and
Ruzgas 2006, Kulsum et al., 2013)

This method has been shown to be effective
because it captures a large portion of the genotype ×
environment interaction sum of squares, it clearly
separates main and interaction effects that present
agricultural researchers with different kinds of
opportunities and the model provides agronomically
meaningful interpretation of the data (Ebdon and
Gauch, 2002 and Tariku et al., 2013). The results of
AMMI analysis are useful in supporting breeding
program decisions such as specific and broad
adaptation and selection of environment (Gauch and
Zobel, 1997). Therefore, the objectives of this study
were to assess the extent of genotype × environment
interaction for grain yield, to evaluate rice genotypes
for their yield performance and stability and to select
genotypes with high grain yield with drought
resistance.

MATERIALS AND METHODS

The research works were carried out at the Rice
research station, Coimbatore. A backcross inbred
population derived from the cross IR 64/Norungan//IR
64///IR 64 and fixed in BC2 F7 generation was used for
the study.
Field analysis

Experiments were conducted using a
randomized complete block design with three
replications for two year. In irrigated control the
experiment was maintained as irrigated till harvest.
The crop was raised during summer season (2008-
2009). Under moderate stress condition, stress was
imposed by making buffer channels to avoid seepage
from adjoining plots. Irrigation withheld in on 60 days
after transplanting. During stress period intermittent
rainfall affected the intensity of drought and hence this
trail was treated as moderate stress. In severe stress the
trail was raised as a delayed wet season crop during
end of October 2009 to February 2010. Upto
vegetative stage the irrigation was applied. From 40th

day after transplanting severe stress was imposed by
withholding irrigation. During this season no rain was
recorded and stress was maintained till harvest.
Statistical analysis

Data on grain yield for the 67 genotypes of rice
in two year-location environments were subjected to
stability analysis. To implement the stability analyses
by AMMI model the data was input into the CROP
STAT 6.  The AMMI statistical model (Zobel et al.,
1988) is a hybrid model. It makes use of standard

analysis of variance (ANOVA) procedures to separate
the additive variance from the multiplicative variance
(GxE interaction) and then uses a multiplicative
procedure. Principal components Analysis (PCA) is
to extract the pattern from the G x E portion of the
ANOVA analysis. The results of least square
analysis, which with further graphical representation
of the numerical results (Biplot analysis) often allows
a straight forward interpretation of the underlying
causes of GxE interaction. The AMMI biplot is
developed by placing both genotype and environment
means on the x- axis and the respective PCA axis
Eigen vectors on the y- axis.

RESULTS AND DISCUSSION

Present study was carried out to determine the
plot yield performance of sixty seven genotypes
across three water stress treatments. The analysis of
variance for grain yield showed highly significant
differences for genotypes, environments and their
interaction. Data of the analysis of variance showed
that grain yield was influenced by the environments
of testing, genotypes and their interactions (Table 1).
The presence of a significant genotype x environment
interactions (p<0.05) allows further analysis. This is
in accordance with previous reports on rice by Sawant
et al. (2005) and Panwar et al. (2008), Tariku et al,
2013 and Mahalingam et al, 2013. The estimates of
stability parameters of sixty seven genotypes and
three environments for plot yield are presented in
Table2. The AMMI analysis of variance of plot yield
of the sixty seven genotypes tested in three
environments showed that 6.387 per cent of the total
sum of squares was attributable to genotypic effects,
85.8 per cent to environmental effects and 7.69 per
cent to genotype x environment interaction effects
(Table 1).

Results from AMMI analysis also showed that
the first principal component axis (IPCA I) of the
interaction captured 65.04 per cent of the interaction
sum of squares and the second principal component
axis (IPCA II) explained further 34.96 per cent of the
genotype x environment interaction sum of squares.
These two principal component axis (IPCA I and
IPCA II) accounted for 100 per cent of the genotype x
environment interaction sum of squares and used
entire degrees of freedom available in the interaction.
The obtained data confirmed adequacy to the AMMI
model. This has presented a possibility of
constructing the biplot and calculating the genotype
and environment effects. In biplot 1, (Mean with
IPCA1) moderate stress (E2), control (E1) had low and
medium interaction and severe stress (E3) had high
interaction with genotypes. The IPCA scores of
genotypes in the AMMI analysis is an indication of
stability or adaptation over environments (Gauch and
Zobel, 1996). The greater the IPCA scores, the more
specifically adapted is a genotype to certain
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environments (Sanni et al., 2009). The more the
IPCA scores approximate to zero, the more stable or
adapted the genotype is over all the environments
sampled. Genotypes like CB-0015- 52, 32, 34, 37, 43, 29,
33, 49 and 25 differs only in main effects. These
genotypes had low interaction with environments.
However the BILs viz., CB-0015-06, 26, 35, 11 had high
mean values. In biplot 2, (IPCA1 with IPCA2) E1 and
E2 had low interactive effects and E3 had high interactive
effects with genotypes. Genotypes CB-0015-15, 33, 30,
66, 23, 31, 47, 37 and 39 had low interaction compared to
others. Genotypes CB-0015-18, 41, 57, 34, 37, 59 and 12
differs only in interaction effects. So these genotypes are
suitable for favourable environment. Among those CB-
0015-37 had IPCA score is nearing zero as unaffected by
environments.

The first principal component axis (IPCA I) of
the interaction of AMMI analysis accounted for 65.94
percent of the genotype x environment interaction
sum of square, the second principal component axis
(IPCA II) accounted for 34.96 percent using sixty
seven and sixty five degrees of freedom respectively.
These results showed AMMI with two principal
component axis (IPCA I and IPCA II) to be the best
predictive model. A large sum of squares for
genotypes indicated that the genotypes were diverse
with large differences among genotypic means
causing variation in grain yield. Crossa et al. (1989)
and Crossa et al. (1990) used AMMI model with additive
effects for genotypes and environments and multiplicative
terms for GxE interaction. They suggested that in plant
breeding the approximate gain in precision achieved with
AMMI provides a tool for selecting better genotypes and
therefore achieving higher realized progress from
selection. In the biplot I, showing main effect means
on the abscissa and IPCA 1 values as the ordinates,
genotypes (or environments) that appear almost on a
perpendicular line have similar means and those that
fall almost on a horizontal line have similar
interaction patterns. Genotypes (or environments) with
large IPCA 1 scores (either positive or negative) have
high interactions whereas genotypes (or
environments) with IPCA 1 scores near zero have
small interactions. As pointed out by Zobel et al.
(1988), the AMMI expected yield for any genotype

and environment combination can be calculated from
biplot 1. The genotype and environment with IPCA I
scores of the same sign produce positive interaction
effects, where as combination of IPCA I scores of
opposite signs have negative specific interactions. Most
of the variation in the genotype- by- environment
(GxE) analysis was due to environmental effects,
which accounted for over 85.8% of the total variance.
The direct effect of genotype was small (6.387%),
and about 7.69% of the total variation was due to
interactions between genotype and environment. This
result was similar to the findings of Lafitte et al. (2007)
and Sanni et al. (2009). Norungan was found to be
stable across three environments; IR 64 always in
negative quarter, which indicated the susceptible
nature of IR 64. With regard to biplot 1 (mean with
IPCA1), moderate stress (E2), control (E1) had low
and medium interaction and severe stress (E3) had
high interaction with genotypes. Genotypes like CB-
0015-52 (G 52), CB-0015-32 (G 32), CB-0015-34 (G
34), CB-0015-37 (G 37), CB-0015-43 (G 43), CB-
0015-29 (G 29), CB-0015-33 (G 35), CB-0015-49 (G
49) and CB-0015-25 (G 25) differs only in main
effects and had low interaction with environments.
Among them CB-0015-6 (G 6), CB-0015-26 (G 26),
CB-0015-35 (G 35), CB-0015-11 (G 11) had high
mean value also (Fig 1).

In biplot 2 (Fig 2) (IPCA1 with IPCA2), E1 and
E2 had low interactive effects as in biplot 1 and E3 had
high interactive effects with genotypes. Genotypes CB-
0015-15 (G 15), CB-0015- 66 (G 66), CB-0015- 33 (G
33), CB-0015- 30 (G 30), CB-0015- 23 (G 23), CB-0015-
31(G 31), CB-0015- 47 (G 47), CB-0015- 37 (G 37) and
CB-0015- 39 (G 39) had low interaction compared to
others. Genotypes CB-0015-18 (G 18), CB-0015- 41 (G
41),CB-0015-57 (G 57), CB-0015 34 (G 34), CB-0015-12
(G 12) differed only in interaction effects. So these
genotypes are suitable for favorable environment. Among
those CB-0015-37 (G 37) had IPCA score nearing zero
and is assumed to be unaffected by environments.

Conclusively a set of five genotypes namely,
CB-0015-52, CB-0015-26, CB-0015-47, CB-0015-35
and CB-0015-66 exhibited stable performance across
different moisture regimes to be selected as stable
genotypes.
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Table 1. Additive main effects and multiplicative Interaction analysis of variance for plot yield of sixty
seven genotypes

* %GxE S.S = Percentage of GxE interaction sum of squares to AMMI components
*     df     = degrees of freedom
*, ** Significant at 0.05 and 0.01 probability level

Table 2. Estimates of stability parameters (AMMI) for plot yield.

Genotype Predicted mean(PY/g) IPCA 1 IPCA 11
CB-0015-01 32.95*** -4.683 -2.024   ***
CB-0015-02 -3.216*** -3.322*** -1.681   ***
CB-0015-03 -20.35 4.319*** -2.891   ***
CB-0015-04 -1.549*** 2.208*** 2.635
CB-0015-05 23.47*** -0.1975*** 0.729   ***
CB-0015-06 23.83*** 1.916*** -1.265
CB-0015-07 59.83 -1.783*** 1.756   ***
CB-0015-08 44.82 -5.441*** 1.639
CB-0015-09 -32.88 4.585 -1.159   ***
CB-0015-10 -47.91*** 4.133*** -1.827
CB-0015-11 5.017*** 1.639 -4.196   ***
CB-0015-12 1.851*** 2.342*** 2.470
CB-0015-13 34.55*** -1.129 -0.496  ***
CB-0015-14 -8.338*** 0.369*** 0.104
CB-0015-15 -14.06*** 2.897*** 0.020
CB-0015-16 -22.94 2.440*** 0.842
CB-0015-17 -14.93*** 5.075*** -0.545   ***
CB-0015-18 -2.661*** 3.089*** 0.855
CB-0015-19 -29.68 0.367*** 0.411   ***
CB-0015-20 -24.97*** -0.096 1.842   ***
CB-0015-21 46.39*** -2.728 -0.877   ***
CB-0015-22 -48.25*** 4.270*** -1.821   ***
CB-0015-23 -10.43 1.133*** -0.114   ***
CB-0015-66 -7.172 1.451*** -0.385
CB-0015-25 -68.04*** -0.308*** 1.881   ***
CB-0015-26 14.36 2.410*** -0.611
CB-0015-27 28.23 -1.824*** -1.479   ***
CB-0015-28 27.26 -1.399*** -0.692   ***
CB-0015-29 2.528*** -2.775 -2.661   ***
CB-0015-30 -39.03*** 0.869*** -0.103
CB-0015-31 -11.08*** -1.199 -0.244  ***
CB-0015-32 34.43*** 0.205*** 1.895
CB-0015-33 -0.9828*** 0.024 -1.170   ***
CB-0015-34 11.16 0.306*** 1.015
CB-0015-35 19.05 1.734 -1.458   ***

*** Significant at 0.001 probability level

(Contd.,)

Sources df
Sum of
squares

Mean sum of
squares %GxE S.S F

Pr (F)
(5%)

Pr(F )
(1%)

Genotypes (g-1) 66 163838 2482.39 2.339** 1.507 1.789
Environment ( e-1) 2 2.20E+06 1.10E+06 103.7** 3.138 4.947
GxE interaction (g-1)(e-1) 132 197283 1494.57 1.408* 1.350 1.530
AMMI component 1 67 128316 1915.17 65.04 1.805** 0.009 1.505
AMMI component 2 65 68967.2 1061.03 34.96 ******** 1.000
Total (r(ge-1) 200 2565340
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Table 2. Estimates of stability parameters (AMMI) for plot yield
Genotype Predicted mean(PY/g) IPCA 1 IPCA 11
CB-0015-36 -15.59*** -0.891*** -1.418
CB-0015-37 1.595*** 0.135*** -0.042
CB-0015-38 -27.09 -0.331*** 0.941
CB-0015-39 -4.016 0.485 0.552   ***
CB-0015-40 35.61*** -3.111*** 0.566 ***
CB-0015-41 -53.87*** 3.077 1.535 ***
CB-0015-42 -0.505*** 0.734*** -1.521
CB-0015-43 -11.97 -0.059 1.445   ***
CB-0015-44 -28.05 -0.246*** 3.088   ***
CB-0015-45 -9.761 -2.504*** -2.973   ***
CB-0015-46 21.16 -0.229*** -3.256   ***
CB-0015-47 15.36*** -3.567*** 0.194   ***
CB-0015-48 -5.138 -0.8669*** -1.691   ***
CB-0015-49 -4.694*** 0.1235*** 6.123   ***
CB-0015-50 11.86 -0.8147*** -1.463   ***
CB-0015-51 -21.88*** -1.626 1.012   ***
CB-0015-52 35.01*** -0.0311 -0.517   ***
CB-0015-53 30.18 -0.9594*** 5.659   ***
CB-0015-54 59.94 -5.034*** -1.997   ***
CB-0015-55 16.12 -1.167 -1.652   ***
CB-0015-56 26.57 -2.256*** -0.959   ***
CB-0015-57 1.317*** 1.38*** 0.4469   ***
CB-0015-58 -51.46 0.491*** -2.237   ***
CB-0015-59 -20.17*** 0.929 2.013   ***
CB-0015-60 -15.53 -2.198*** -0.393   ***
CB-0015-61 -35.73*** 0.921 -0.441   ***
CB-0015-62 47.33 -1.362*** 1.894   ***
CB-0015-63 -17.81*** -2.655*** -.6178   ***
CB-0015-64 -38.28 2.286*** -1.661   ***
CB-0015-65 40.68*** -2.191*** -0.718  ***
Norungan 21.08 2.436*** 3.028   ***
IR 64 -6.538*** -2.039 4.868   ***
Mean 2.526 0.054 -0.506

Environment Mean IPCA 1 IPCA2

E1 106.6 -9.570 10.385
E2 35.08 -5.715 -12.293
E3 -142.4 15.292 1.908

*** Significant at 0.001 probability level
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ABSTRACT

One hundred twenty one japonica x indica derived F10 Recombinant Inbred Lines (RILs) were
planted in Alpha lattice design with two replications during kharif 2012 at Seed Breeding Farm,
Department of Plant Breeding and Genetics, J.N.K.V.V., Jabalpur. Significant variation due to
genotypes for all the characters revealed that the genotypes differ significantly for all the characters
under study. In present study high heritability coupled with high genetic advance was exhibited for
characters viz.., number of tillers per plant, number of filled spikelets per panicle, number of unfilled
spikelets per panicle, number of spikelets per panicle, grain yield per plant, panicle index and harvest
index. It was also observed that number of tillers per plant, plant height, biological yield per plant,
panicle index and harvest index were positively correlated with grain yield and also had positive direct
effect and therefore these traits should be given due importance while practicing selection, aimed for
improvement of grain yield.  These RILs can be used as parents for hybrid production in rice.

Key words: Correlation, Genetic variability, Path analysis and Rice.

Rice (Oryza sativa L.) is one of the important
cereal crops and is central to the lives of billions of
people around the world.  Rice is predominant staple
food for 17 countries in Asia and the pacific, nine
countries in North and South America and eight
countries in Africa.  India rank 1st in area (43.92
million ha) and 2nd in production (91.61 million
tonnes) after China.9   The current world population
of 6.1 billion is expected to reach 8.0 billion by 2030
and rice production must increase by 50 percent in
order to meet the growing demand. If this goal is to
be met, it is necessary to use rice varieties with higher
yield potential, durable resistance to diseases and
insects and tolerance to abiotic stresses.

Yield of rice is a complex quantitative
characters controlled by many genes interacting with
environment.  Population of Recombinant Inbred
Lines can serve as a powerful tool to cover the
complexity of yield related traits.  They are the
recombinant output from which superior stabilized
segregants can be directly used as breeding lines.
Considering the above facts the RILs population were
used to assess the variability of yield and its
component traits and there association.

MATERIALS AND METHODS

Japonica x Indica derived F11, one hundred
twenty one Recombinant Inbred lines along with
two parents (JNPT 89 & IR 64) were planted in an
Alpha lattice design with two replications during
Kharif 2012 at Seed Breeding Farm, Department of
Plant Breeding and Genetics, J.N.K.V.V., Jabalpur.

Twenty one days seeding of each genotype was
planted in five rows of three meter length with 20 cm
row spacing keeping single seedling per hill.
Recommended package of practices were followed to
a raise a good crop.

The observations of yield and yield
attributing characters were recorded as per standard
procedure. The data were subjected to statistical
analysis to workout GCV, PCV, heritability,
correlation and path coefficient analysis as per
standard methods.

RESULTS AND DISCUSSION

The mean, range, phenotypic and genotypic
co-efficient of variation, heritability estimates and
genetic advance percentage of mean are presented in
table 1. Significant variation due to genotypes for all
the characters revealed that the genotypes differ
significantly for all the characters under study.
Considering the magnitude of phenotypic and
genotypic coefficient of variation it was revealed that
number of unfilled spikelets per panicle, number of
tillers per plant, panicle index, harvest index, number
of spikelets per panicle, number of filled grains per
panicle panicle weight per plant had relatively large
amount of genetic variability. In present study high
heritability coupled with high genetic advance was
exhibited for characters viz.., number of tillers per
plant, number of filled spikelets per panicle, number
of unfilled spikelets per panicle, number of spikelets
per panicle, grain yield per plant, panicle index and
harvest index. Such values indicated, predominantly
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the presence of additive gene action in the expression
of these traits and consequently, greater chance of
improving these traits through simple selection.  High
heritability coupled with low genetic advance was
also observed for days to 50% flowering, culm height,
plant height and test weight.  Such values indicated
non-additive gene action and influenced by the
favourable environment rather than genotypes. These
results are in agreement with result reported by 6, 3, 5
and 9.

It was observed that grain yield per plant
was positively associated with number of tillers per
plant, culm height, plant height, biological yield per
plant, panicle index and harvest index (Table 2).  The
path coefficient analysis (Table 3) revealed that plant
height, harvest index, panicle index, biological yield

per plant, panicle weight per plant, filled spikelets per
panicle, unfilled spikelets per panicle, total tillers per
plant and test weight had positive direct effect on
grain yield per plant therefore, these traits should be
given due importance while practicing selection,
aimed for improvement of grain yield in rice.  These
results agree with the findings reported by 4,1, 2 and
8.

On the basis of finding, the selection of
RILs for higher yield may be given due importance
on the basis of good number of tillers per plant,
moderate plant height, high biological yield per plant,
high panicle index and high harvest index. These
RILs can be used as parents for Hybrid production in
rice.

Table 1. Parameters of genetic variability and its attributes in recombinant inbred lines of rice

Characters
Mean

Range H2(bs)
(%)

GA as %
of meanMin. Max. GCV (%) PCV (%)

Days to 50 percent flowering (X1) 95.22 72.50 114.50 9.98 10.03 98.89 20.44
Culm height (cm) (X2) 76.16 56.10 133.20 10.95 11.40 92.29 21.68
Panicle length (cm) (X3) 25.73 21.00 31.20 5.87 7.84 56.16 9.07
Pant height (cm) (X4) 101.89 81.80 160.10 8.56 8.97 91.12 16.83
Number of tillers /plant (X5) 6.62 2.90 12.75 34.14 36.10 89.42 66.50
No. of filled grains / panicle (X6) 168.04 90.05 291.70 25.86 26.75 93.47 51.51
No. of unfilled spikelets /panicle (X7) 50.98 5.51 236.50 65.20 66.36 96.54 131.97
No. of spikelets /panicle (X8) 219.44 121.31 452.40 30.01 30.41 97.39 61.01
Panicle weight /plant (gm) (X9) 26.78 16.25 53.30 22.82 23.72 92.56 45.23
Test weight(gm) (X10) 24.77 18.80 31.45 9.41 9.66 94.90 18.89
Biological yield / plant (gm) (X11) 57.53 36.05 79.90 15.68 17.39 81.26 29.12
Grain yield /plant  (gm) (X12) 25.99 8.40 49.15 27.01 29.29 85.02 51.30
Panicle index (X13) 100.70 35.92 235.43 31.70 34.84 82.78 59.41
Harvest index (X14) 45.90 16.18 90.06 29.75 30.00 98.36 60.79

Table 2.  Phenotypic correlation between yield and its attributes in recombinant inbred lines of rice

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

X1 1.0000 -0.2961** 0.0138 -0.2783** -0.3709** 0.3992** 0.4134** 0.4692** 0.3963** -0.0084 0.0005 -0.3389** -0.1446* 0.1163**

X2 1.0000 0.114* 0.975** 0.0808 0.118* -0.2116** -0.0214 0.0256 0.0673 0.0600 0.158* 0.194** 0.1980**

X3 1.0000 0.3293** -0.0220 0.1450* -0.0209 0.0880 0.0219 0.1593* -0.0933 0.0660 0.1323* 0.1057*

X4 1.0000 0.0719 0.1448* -0.2058** -0.0009 0.0292 0.0991 0.0364 0.1648** 0.2134** 0.2115**

X5 1.0000 -0.5914** -0.5105** -0.6582** -0.2134** -0.0989 0.1038* 0.3484** 0.1651* 0.2538**

X6 1.0000 0.4315** 0.8802** 0.5379** 0.1380* 0.0060 -0.3269** -0.0115 0.0068

X7 1.0000 0.7992** 0.4978** 0.0195 0.0747 -0.3555** -0.1974** -0.1058*

X8 1.0000 0.6146** 0.0968 0.0404 -0.4046** -0.1093* -0.0535

X9 1.0000 0.0324 0.0784 -0.4443** 0.0693 0.1566*

X10 1.0000 0.0439 0.0920 0.0899 0.1503**

X11 1.0000 0.1851** -0.3520** 0.2985**

X12 1.0000 0.6262** 0.7764**

X13 1.0000 0.7296**

X14 1.0000
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Table 3.  Path coefficient based on genotypic correlation coefficient (showing direct and indirect effect of
characters contributing to grain yield in rice

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13

X1 -0.0255 0.0080 -0.0007 0.0075 0.0100 -0.0106 -0.0108 -0.0122 -0.0105 0.0002 -0.0002 0.0094 0.0037

X2 0.6658 -2.1208 -0.3518 -2.0896 -0.1884 -0.2807 0.4810 0.0475 -0.0623 -0.1715 -0.1878 -0.4175 -0.4190

X3 -0.0087 -0.0559 -0.3370 -0.1119 0.0251 -0.0621 0.0031 -0.0410 -0.0102 -0.0744 0.0454 -0.0270 -0.0580

X4 -0.6519 2.1712 0.7315 2.2036 0.1588 0.3493 -0.4816 -0.0007 0.0734 0.2548 0.1352 0.4456 0.4821

X5 -0.0212 0.0048 -0.0041 0.0039 0.0544 -0.0351 -0.0294 -0.0381 -0.0129 -0.0061 0.0053 0.0214 0.0094

X6 0.7250 0.2306 0.3211 0.2763 -1.1243 1.7427 0.7923 1.5558 0.9534 0.2682 -0.0318 -0.6292 -0.0073

X7 0.5607 -0.3009 -0.0121 -0.2899 -0.7171 0.6031 1.3265 1.0708 0.6737 0.0303 0.1238 -0.5109 -0.2703

X8 -1.2422 0.0581 -0.3155 0.0009 1.8134 -2.3148 -2.0929 -2.5929 -1.6050 -0.2712 -0.1125 1.1218 0.2810

X9 0.1400 0.0099 0.0102 0.0113 -0.0800 0.1853 0.1720 0.2096 0.3386 0.0104 0.0392 -0.1500 0.0256

X10 0.0000 0.0004 0.0010 0.0005 -0.0005 0.0007 0.0001 0.0005 0.0001 0.0045 0.0002 0.0005 0.0004

X11 0.0023 0.0305 -0.0465 0.0212 0.0338 -0.0063 0.0322 0.0150 0.0400 0.0190 0.3449 0.0189 -0.1338

X12 -0.1893 0.1008 0.0410 0.1035 0.2008 -0.1848 -0.1972 -0.2214 -0.2268 0.0567 0.0280 0.5119 0.3531

X13 -0.0775 0.1049 0.0913 0.1161 0.0915 -0.0022 -0.1082 -0.0575 0.0401 0.0506 -0.2059 0.3662 0.5308

X1 Days to 50 percent flowering X8 No. of spikelets /panicle

X2 Culm height (cm) X9 Panicle weight /plant (gm)

X3 Panicle length (cm) X10 Test weight(gm)

X4 Pant height (cm) X11 Biological yield / plant (gm)

X5 Number of tillers /plant X12 Grain yield /plant  (gm)

X6 No. of filled grains / panicle X13 Panicle index

X7 No.of unfilled spikelets/panicle X14 Harvest index

* Significant at 5% level;** Significant at 1% level
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ABSTRACT

The reactions of seven commercial varieties of okra (Abelmoschus esculentus L. Moench) were
evaluated under field conditions for yield of finger, so that an experiment was conducted for two
seasons i.e., summer and rainy season 2011 at Horticulture Instructional Farm, C. P. College of
Agriculture, S. D. Agricultural University, Sardarkrushinagar. Where in seven okra varieties Arka
Anamika (V1), Phule Utkarsha (V2), Gujarat Okra-2 (V3), Arka Abhay (V4), Perkins Long Green (V5),
Gujarat Okra-1 (V6) and Parbhani Kranti (V7) were studiedthe yield of okra and workout the economics.
The experiment, replicated three times was laid out in Randomised Block Design. During the summer
and rainy season also, variety GO-2 exhibited maximum yield per hectare (223.76 q and 263.88 q
respectively). The superior performance with respect to gross return, net return and cost: benefit ratio
was recorded with variety Gujarat Okra-2 (V3) during dual season i.e. rainy season and summer
season. During the summer season, maximum gross return ( 2,50,440), net return ( 1,76,381)
and benefit: cost ratio (3.3:1) was recorded with variety Gujarat Okra-2. Whereas during the rainy
season, Gujarat Okra-2 (V3) recorded maximum gross return ( 3,16,656), net return ( 2,40,321)
and benefit: cost ratio (4.1:1).

Key words: Economics, Okra, Rainy, Summer and Varietal performance.

Okra (Abelmoschus esculentus L. Moench)
popularly known as bhindi or lady’s finger. This is
one of the chief and abundant vegetable grown
extensively throughout the world in summer and
rainy seasons. It is a nutritious vegetable containing
86.1% water, 2.2 % protein, 0.2% fat, 9.7%
carbohydrate, 1.0% fiber and 0.8% ash. It shows it’s
presence in all corners of the globe because of easy
cultivation, dependable yield and adaptability to
varying moisture conditions.

There are many cultivars of okra having diverse
characters in different parts of the country. Those
genotypes were collected from different parts of the
country. There is necessity to know the variation in
the yield and economic return in the available
genotypes, relating with different environmental
circumstances.

This paper seeks to bring to light some
management strategies or characteristics of some okra
cultivars grown in the various regions of world; then
to identify and assess accessions with superior
performance and suitable for adoption by okra
farmers; more so, accessions with most effective and
remunerative variety for the increasing okra
production and which would go a long way to help
the vegetable crop industry and subsequently improve
the per capita income and earning foreign exchange.

MATERIALS AND METHODS
In the field experiment at Horticulture

Instructional Farm, C. P. College of Agriculture, S. D.
Agricultural University, Sardarkrushinagar. Seven

varieties were taken under the study were evaluated
during summer and rainy seasons. The planting
material was obtained from the IIHR, Bangalore
(Arka Anamika and Arka Abhay), Main Vegetable
Research Centre AAU, Anand (GO-1 and GO-2),
MPKV, Rahuri (Phule Utkarsha and Parbhani Kranti)
and ICAR, Regional Research Station, Katrain
(Perkins Long Green).

The soil analysis indicated that the soil of
experimental plot is loamy sand in texture having pH
7.8, low in organic carbon (0.17%) and available
nitrogen (149 kg/ha) medium in available phosphorus
(26 kg/ha) and available potash (287 kg/ha). The crop
was sown on February 2011 and June 2011 during
summer and rainy season, respectively. The spacing
adopted was 30 cm x 15 cm and accordingly 20 tons
of farm yard manures, 40 kg nitrogen, 50 kg
phosphorous, 50 kg potash per hectare at the time of
soil preparation and 40 kg of nitrogen were applied in
two split at 30 and 45 days after sowing. To raise the
crop all other recommended package of practices
were followed.

The different varieties were judged on the basis
of yield performance and to assess the effectiveness
of each individual treatment, the relative economics
of each treatment was worked out in the terms of net
profit. The gross realization in terms of rupees per
hectare was worked out on the basis of the yield of
finger for each treatment and the price of the produce
prevailing in the market. The cost of cultivation of
treatment was calculated considering the current rate
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of Agricultural operations and market price of input
involved. The total cost of cultivation was subtracted
from the gross realization to obtain benefit: cost ratio
(BCR).

Gross realization
BCR = ------------------------

Cost of cultivation
The mean data were subjected to statistical

analysis following analysis of variance technique
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Perusal of table 1 suggested that all the varieties
behaved differently in different seasons with respect
to yield of finger. During the summer season
maximum yield per hectare (208.70 q) were recorded
with variety Gujarat Okra-2 (V3) and which was
statistically at par with Gujarat Okra-1 (V6), Arka
Abhay (V4), Arka Anamika (V1) and V5 (Perkins
Long Green), respectively. Whereas, minimum yield
per hectare (134.62 q) was recorded with variety
Phule Utkarsha (V2). During the rainy season
significantly maximum yield per hectare (236.29 q)
were recorded with variety Gujarat Okra-2 (V3) and
which was statistically at par with Arka Abhay (V4),
Arka Anamika (V1), V7 (Parbhani Kranti)  and
Gujarat Okra-1 (V6), respectively. Whereas,

minimum yield per hectare (137.46 q) were recorded
with variety Phule Utkarsha (V2). Katung (2007) and
Adejoye (2009) also obtained the results in same line
of okra.

As regards economic status the further view of
table 1 reported that during summer season,
maximum gross return ( 2,50,440), net return (
1,76,381) and benefit: cost ratio (3.3:1) was recorded
with variety Gujarat Okra-2 (V3) and it was followed
by variety Gujarat Okra-1 (V6). Whereas during the
rainy season, Gujarat Okra-2 (V3) recorded maximum
gross return ( 3, 16,656), net return ( 2, 40,321)
and benefit: cost ratio (4.1:1), it was followed by
variety Arka Abhay (V4). These finding are in close
conformity with the earlier findings of Lawal and
Rahman (2007) in okra.

Magar et al. (2010) there was less disease
incidence in summer season that might be due to non-
availability of vectors and environmental conditions,
prevailed during summer season. Considering the
above fact ultimately the reduction in cost of
cultivation occurred due to minimizing the cost on
plant protections.

Considering above parameters this paper
concluded that the variety Gujarat Okra-2 is most
promising and remunerative variety which provided
revenue gain with affordable input costs.

Table 1: Influence of different okra varieties on economic return during different seasons.

Varieties Yield of finger per
hector (q)

Cost of cultivation
( /ha)

Gross returns
( /ha)

Net returns
( /ha)

B: C ratio

Summer
season

(S1)

Rainy
season

(S2)

Summer
season

(S1)

Rainy
season

(S2)

Summer
season

(S1)

Rainy
season

(S2)

Summer
season

(S1)

Rainy
season

(S2)

Summer
season

(S1)

Rainy
season

(S2)
V1 (Arka Anamika) 176.88 220.81 73759 76034 2,12,256 2,64,972 1,38,497 1,88,938 2.8:1 3.4.:1
V2 (Phule Utkarsha) 134.62 137.46 73759 75734 1,61,544 1,64,952 87,785 89,218 2.1:1 2.1:1
V3 (Gujarat Okra-2) 208.70 263.88 74059 76334 2,50,440 3,16,656 1,76,381 2,40,322 3.3:1 4.1:1
V4 (Arka Abhay) 179.75 252.53 74059 76034 2,15,700 3,03,036 1,41,641 2,27,002 2.9:1 3.9:1
V5 (Perkins Long
Green)

170.49 105.80 73759 75734 2,04,948 1,26,960 1,31,189 51,226 2.7:1 1.6:1

V6 (Gujarat Okra-1) 191.84 201.04 74059 76034 2,30,208 2,41,248 1,56,149 1,65,214 3.1:1 3.1:1
V7 (Parbhani Kranti) 153.21 218.14 74059 76334 1,83,852 2,61,768 1,09,793 1,85,434 2.4:1 3.4:1
C.D. at 5% 46.55 74.72

The sale price of okra was 12/kg.
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ABSTRACT

An experiment was conducted at Agricultural Research Station, Sriganganagar  to study the effect
of some eco friendly treatments on bollworms. The pooled data of two years  revealed that the
minimum boll and locule damage was recorded in the treatment of triazophos followed by thiocloprid
(Calypso) and Econeem. The maximum boll damage was recorded in the treatment of water spray
followed by fish oil rosin + teepol, castor oil + teepol, and all these treatments were at par with the
control. The treatments of Neemgold, nimbicidine, B. bassiana, cotton seed oil + teepol and NSKE 5%
existed in middle order of effectiveness against the bollworm. The maximum seed cotton yield was
obtained in the treatment of triazophos while minimum in the treatment of water spray.

Key words: Cotton, Eco-friendly, boll and locule damage, seed cotton yield.

Cotton (Gossypium spp) is the most extensively
cultivated commercial crop of the world. It is also
known as white gold and fulfills the cloth needs of the
human being which is next to the food. In Rajasthan,
the crop is also grown on about 0.34 million ha and
the production is around 0.75 million bales. The
average productivity of cotton in Rajasthan is 379 kg
lint per hectare which is very low as compared to
other states of India and world average (Anonymous,
2003).Many factors are responsible for low
productivity and production with time but the
magnitude of insect pest have been reported to
damage the cotton crop from sowing to maturity is
most important. Hitherto, the control insect pest was
mainly achieved through the use of insecticides but
excessive and indiscriminate use of insecticides has
created may pest problems like development of
resistance to most of the available insecticides
(Dhawan et al., 1999), a insecticide induced
resurgence (Butter and Kular, 1999) and disruption of
the population of predators and parasitoids
(Natarajan, 1992). This situation warrants search for
more effective alternate strategy to manage this pest
and over come the crisis.

The naturally occurring phytochemicals obtained
from neem, cotton seed, fishes exert a wide range of
behavioural and physiological effects on the insects
and therefore, it is difficult for insect to develop
resistance against pesticides. The number of studies
conducted, so for indicate that neem and other bio
pesticides are comparatively safe to natural enemies
and higher organisms. A systematic studied on these
aspects are lacking particularly in semi arid region of
Rajasthan, Keeping this in view the present study was
undertaken to saw the effect of eco-friendly
management of the pest.

MATERIALS AND METHODS

Evaluation of eco-friendly treatments
The experiment was conducted in simple

randomized block design. There were 11 treatments
including control and each replicated four times
(Table 1). The seeds of cotton variety RST-9 were
sown in plots size 6.0 x 4.5 m, keeping row to row
and plant to plant distance of 0.675 m and 0.30m,
respectively. The recommended package of practices
was followed to raise the crop. The spraying was
done by using pre-calibrated knapsack sprayer. The
first spray of all the eco-friendly chemical taken in
experiment was done in 1st September during first
year and 7th September during second year after
examining the economic threshold level. The second
and third spray was given just after the when ETL
was observed. The quantity of water at the rate of 500
lit. per hectare was used in each spray.

The observations bollworm infestation in all the
eco-friendly treatments was recorded in open bolls on
boll and locule basis. For this purpose ten plants were
tagged at random in each plots and all the open bolls
were plucked near harvest and per cent infestation
was worked out by the following formula:

Number of boll infested
Bollworm infestation (%)    = -------------------------------x 100

(Boll basis) Total no of bolls

Number of loculi infested
Bollworm infestation (%)    = ---------------------------------x 100

(Locule basis) Total no of loculi
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Yield
The seed cotton yield of all the pickings per plot

including the seed cotton yield of samples of 10 plant
were cumulated and converted to hectares basis and
then statistically analysed.

RESULTS AND DISCUSSION

Effect of eco-friendly treatment against bollworm
The pooled data presented in Table–2 indicated

that minimum per cent bollworm damage was
recorded in the treatment of triazophos followed by
thiocloprid (Calypso) (12.36%) and Econeem
(14.37%) however all these treatments were at par.
The maximum boll damage was observed in water
spray (32.93%) while it was at par with fish oil rosin
+teepol, (30.83%) and castor oil + teepol (32.21%).
The treatments of Neemgold Nimbicidine, NSKE5%,
B. bassiana and cotton seed oil + teepol registered
boll damage ranging form 16.99 to 24.03 per cent
existed in middle order of efficacy. However, the
treatments of Neemgold, Nimbicidine and B.
bassiana were statistically comparable to each other.
The similar trend was observed incase of loculi
damage in both the years. These results regarding the
efficacy of triazophos against bollworm corroborates
with that of  Lohar and Nahyoon (1995) who reported
that triazophos caused maximum reduction in damage
done by bollworm. However various workers viz.,
Dhawan et al. (1992), Butter and Kular (1997) and
Patel and Vyas (2000) studied the effect of cotton
neem formulation against bollworm of cotton and
found low to high effect support the present findings.
Regarding the effect of thiocloprid (Calypso), water
spray, fish oil rosin + teepol, caster oil + teepol,
cotton seed oil + teepol no work is available,
therefore, the results could not be compared and
discussed.
Effect of eco-friendly treatments on seed cotton
yield

All the eco-friendly treatments increased the seed
cotton yield over control in both the years. The
pooled data of both the years indicated that the

maximum seed cotton yield was obtained in the
treatment of triazophos (Table-3). The present results
are  in conformity with that of study conducted at
Sriganganagar where significant increase in seed
cotton yield was recorded (Anonymous, 2002). The
seed cotton yield in thiocloprid (Calypso) was found
second highest after triazophos, however, the yield of
both these treatments were comparable to each other.
As indicated in efficacy the thiocloprid (Calypso) has
not been tested against cotton pest and no work on
seed cotton yield of this insecticide is available,
therefore the results could not be compared and
discussed. After triazophos and thiocloprid (Calypso),
the seed cotton yield of 15.75 q/ha was recorded from
the plots treated with Econeem 10000 ppm. The
present results are in agreement with Mann et al.
(2001) who reported significantly higher yield in the
plots treated with Neemazal (1.0%). The seed cotton
yield in the plots treated with Econeem recorded
significantly higher in study conducted at
Sriganganagar, support the present findings
(Anonymous, 2002).

The minimum seed cotton yield (9.10 q/ha) was
recorded in the treatment of water spray followed by
fish oil rosin + teepol (10.20 q/ha), castor oil + teepol
(10.70 q/ha), cotton seed oil + teepol (12.14 q/ha).
The present investigations are in agreement with that
of study conducted at Sirsa in which seed cotton yield
in the treatment of water spray and cotton seed oil +
teepol were found at par with control (Anonymous,
2001). The work on the effect of fish oil rosin +
teepol and castor oil + teepol treatment are not
available, therefore, the results of these treatments
could not be compared and discussed. The treatment
of Neemgold, nimbicidine, NSKE 5% and B.
bassiana existed in middle order and results in the
yield ranging from 13.22 to 14.70 q/ha. The present
results are in conformity with that a study conducted
at Sriganganagar in which seed cotton yield in the
treatments of nimbicidine and B. bassiana recorded
significantly higher than control (Anonymous, 2001).

Table: 1. Effect of eco-friendly treatments on seed cotton yield.
Treatments Dose/ lit. of water
NSKE 50 gm
Nimbicidine 300 ppm 5 ml
Neemgold 3,000 ppm 5 ml
Econeem 10,000 ppm 2 ml
Beuveria bassiana 2.5 ml
Cottonseed oil + teepol 5 ml
Thiocloprid 1.5 ml
Fish oil rosin + teepol 5 ml
Castor oil + teepol 5 ml
Triazophos 40 EC 3 ml
Water spray -
Control -
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Table. 2. Effect of eco-friendly treatments against bollworms.

Treatments Dose/lit of
water

% Boll damage % Locule damage
I Year II Year Pooled I Year II Year Pooled

NSKE 50 gm 21.83
(27.83)

26.24
(30.79)

24.03
(29.34)

10.57
(19.00)

13.92
(21.89)

12.24
(20.44)

Nimbicidine 300 ppm 5 ml 18.51
(25.47)

22.13
(28.04)

20.32
(26.78)

9.40
(17.85)

13.20
(21.30)

11.30
(19.64)

Neemgold 3,000 ppm 5 ml 15.33
(23.03)

18.66
(25.55)

16.99
(24.35)

8.35
(16.85)

9.25
(17.66)

8.80
(17.26)

Econeem 10,000 ppm 2 ml 12.63
(20.79)

16.11
(23.66)

14.37
(22.30)

5.31
(13.31)

8.28
(16.74)

6.79
(15.12)

Beuveria bassiana 2.5 ml 18.32
(25.33)

21.69
(27.76)

20.00
(26.57)

9.11
(17.57)

10.00
(18.44)

9.55
(17.95)

Cottonseed oil + teepol 5 ml 20.77
(27.06)

25.17
(30.13)

22.97
(28.66)

8.31
(16.74)

13.85
(21.89)

11.08
(19.46)

Thiocloprid 1.5 ml 10.73
(19.09)

14.00
(21.97)

12.36
(20.62)

4.67
(12.52)

7.25
(15.56)

5.96
(14.06)

Fish oil rosin + teepol 5 ml 29.44
(32.83)

32.23
(34.57)

30.83
(33.77)

15.75
(23.34)

16.12
(23.66)

15.93
(23.50)

Castor oil + teepol 5 ml 26.95
(31.24)

29.78
(33.09)

28.36
(32.21)

14.72
(22.54)

15.10
(22.87)

14.91
(22.71)

Triazophos 40 EC 3 ml 9.89
(18.34)

13.17
(21.30)

11.53
(19.80)

4.31
(11.97)

6.95
(15.23)

5.63
(13.69)

Water spray - 30.93
(33.77)

34.94
(36.27)

32.93
(35.00)

15.80
(23.42)

17.33
(24.55)

16.56
(24.04)

Control - 32.46
(34.76)

36.11
(36.93)

34.28
(35.85)

16.96
(24.35)

18.19
(22.25)

17.57
(24.80)

SEm+ 0.87 0.85 0.98 0.63 0.73 0.80
CD 2.51 2.93 2.81 1.80 2.11 2.33

Figure in parenthesis are angular transformed values

Table: 3. Effect of eco-friendly treatments on seed cotton yield.

Treatments Dose/ lit. of
water

Seed yield (q/ha)
I Year II Year Pooled

NSKE 50 gm 13.4 11.80 12.60
Nimbicidine 300 ppm 5 ml 14.10 12.50 13.30
Neemgold 3,000 ppm 5 ml 15.80 13.60 14.70
Econeem 10,000 ppm 2 ml 16.80 14.70 15.75
Beuveria bassiana 2.5 ml 14.32 12.32 13.32
Cottonseed oil + teepol 5 ml 13.0 11.28 12.14
Thiocloprid 1.5 ml 19.2 17.40 18.30
Fish oil rosin + teepol 5 ml 10.6 9.80 10.20
Castor oil + teepol 5 ml 11.0 10.40 10.70
Triazophos 40 EC 3 ml 19.8 17.60 18.70
Water spray - 69.4 8.81 9.10
Control - 8.2 8.48 8.34
SEm+ 1.75 2.04 1.71
CD at 5% 5.36 6.25 5.22
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ABSTRACT

In India, women’s involvement in livestock management is a long standing tradition and livestock
rearing has been as integral part of homestead farming system. Animal husbandry occupation is an
important source of income among rural households. Most of the important tasks in animal husbandry
activities are performed by dairy farm women besides fulfilling their responsibilities as home makers.
This study was an attempt to analyze the constraints faced by dairy farm women in animal husbandry
and seek the suggestions offered by them to overcome these constraints. The study was conducted in
Anand district of Gujarat state. Data were collected with the help of pre-tested semi-structured
interview schedule on 120 farm women. The constraints were studied under five categories viz.,
economical, technological, input-supply, marketing and administrative. The results of the study showed
that the major constraints faced by farm women  were; high cost of concentrate feed, lack of
knowledge about recommended practices of animal husbandry, non-availability of roughages, lack of
proper training on animal husbandry, and non-availability of remunerative prices of milk and milk
products.

Key words: Animal Husbandry, Constraints, Dairy farm women and Livestock.

Livestock sector assumes an important role in
Indian economy and is an important sub-sector of
Indian agriculture. India ranks first in buffalo
population and second in cattle population
(Anonymous, 2008) and has vast resources of
livestock, which play a vital role in providing
nutritive food, rich in animal protein to the general
public and in supplementing family income, and
generating gainful employment through production of
milk, meat, wool and eggs in rural sector particularly
among the landless, small land marginal farm
households. This proves efficiency of animal
husbandry sector for doorstep availability of domestic
employment and thereby employment of women
(Anonymous, 2009). Women provide much of the
unpaid family labour to agriculture including animal
husbandry occupation, but they are virtually not
recognized as producer within their own.

A farm woman does more than sixty per cent of
animal husbandry operations like feeding, milking,
sale of milk etc and about seventy five per cent of
rural women are engaged in animal husbandry
occupation.

Caring of animals is considered as an extension
of domestic activities in Indian social system and
most of the animal husbandry activities like bringing
fodder from field, chaffing the fodder, preparing feed
for animals, offering water to animals, protection of
animals from ticks and lice, cleaning of animals and
sheds, preparation of dung cakes, milking, ghee-

making, and marketing of produce are performed by a
large majority (77.50 %) of dairy farm women. This
situation underlines the economic importance of the
functions carried out by the farm women in the rural
economy and in livestock farming. Thus, involvement
of farm women in farming activities is a common
feature in Indian rural setting. Women perform a
variety of roles, of which many are of greater
economic significance (Bhople and Palki, 1998).

The participation of dairy farm women are
continued to be given lesser importance while
formulating livestock/ rural development
programmes. Though the contribution of dairy farm
women in terms of time and effort is not low or less
than man, they remain as most of vulnerable and least
developed even today. Development of dairy farm
women requires women empowerment and their full,
equal and beneficial involvement in decision-making
process and requires their full participation as
planners, managers, scientists and technical advisors
in all aspects of animal husbandry occupation,
because most of the work related to animal husbandry
are looked after by rural women but their knowledge
about the technology related to various aspects of
livestock farming is very low. They are the silent
workers, labouring hard from dawn to dusk in the
interest of their farms and homes.

Keeping in view the above problems, the present
study was undertaken with the following specific
objectives:
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 To study the socio-personal profile of dairy farm
women.

 To identify the perceived constraints of dairy
farm women in animal husbandry management.

 To seek suggestions from dairy farm women to
overcome the perceived constraints.

MATERIALS AND METHODS

The present study was conducted in Anand
district of Gujarat state. The district comprises of
eight blocks. Out of eight blocks, one block was
purposively selected for the present study. A list of
villages was obtained from the Amul Dairy, Anand.
Out of them ten villages viz. Sarsa, Napad, Bedwa,
Chikhodra, Vadod, Samarkha, Kasor, Adas, Vehra
Kheri, Gamdi were selected where large number of
farm women were engaged in animal husbandry since
last five years. One hundred twenty farm women were
selected by the proportionate sampling method. The
data of the study were collected by semi-structured
interview schedule which were then classified,
tabulated and analyzed in order to draw meaningful
findings. The interview schedule was prepared
keeping in view the objectives of the study. Before,
its actual use, it was pre-tested and translated into
Gujarati. The statistical procedures such as
frequency, percentage, mean score, mean weighted
score and rank were used to analyze the data.

RESULTS AND DISCUSSION

Socio-economic profile of farm women
The socio-economic profile of dairy farm

women is presented in Table 1. From the table, it
could be revealed that more than 60.83 per cent of the
dairy farm women belonged to middle age group
category and were having secondary to higher
secondary level of education.  A large majority (80.83
%) of the dairy farm women had medium to high
level of experience in animal husbandry occupation.
A majority (60.83 %) of the dairy farm women were
having membership in one or more than one rural
social organizations. Exactly half (50.00 %) of the
respondents were found to possess marginal to small
size of land holding. Nearly 71.00 per cent of the
farm women spent on an average more than four
hours per day for performing the task related to
livestock keeping. A large majority (85.83 %) of the
dairy farm women had medium herd size and had
medium level of expenditure (ranging from Rs.
1,501/- to Rs. 3,000/-) on dairy animals. More than
75.00 per cent of the respondents were having
farming+ animal husbandry + business as their main
occupation and majority of the respondents (78.34 %)
reported that  they had low to medium level of annual
income (upto Rs. One lakh). More than eighty per
cent women were found to have medium to high level
of mass media exposure and extension agency
contact. A vast majority (61.67 % and 55.00 %) of the
dairy farm women had expressed that they had
medium level of scientific orientation and risk
orientation.

Table 1. Socio-economic profile of farm women involved in animal husbandry
N=120

Particulars Category Frequency Per cent
Age Young age (up to 35 years) 20 16.67

Middle age (36 to 50 years) 73 60.83
Old age (above 50 years) 27 22.50

Education Illiterate 06 05.00
Primary education (up to 7th std.) 14 11.67
Secondary education (8th to 10th std.) 52 43.33
Higher secondary education (11th & 12th std.) 29 24.17
College education (above 12th std.) 19 15.83

Experience in
animal husbandry

Low (up to 10 years) 23 19.17

Medium (11 to 20 years) 82 68.33
High  (above 20 years) 15 12.50

Social participation No membership 35 29.17
Membership in one organization 48 40.00
Membership in more than one organizations 25 20.83
Holding position in an organization 12 10.00

Size of land holding Marginal (up to 1.00 ha) 26 21.66
Small (1.01 to 2.00 ha) 34 28.34
Medium (2.01 to 4.00 ha) 36 30.00
Large (above 4.00 ha) 24 20.00

Time spent in animal
husbandry activities

3 to 4 hrs/day 35 29.17

4.01 to 5 hrs/day 59 49.17
More than 5 hrs/day 26 21.66

Herd size Small herd size (up to 2 milch animals) 17 14.17



Journal of Progressive Agriculture, Vol.4, No. 2: October, 2013

65

Particulars Category Frequency Per cent
Medium herd size (3- 4 milch animals) 83 69.17
Large herd size (more than 4 milch animals) 20 16.66

Expenditure on animal
husbandry

Low (up to Rs. 1,500/-) 26 21.66

Medium (Rs. 1,501/- to Rs. 3,000/-) 55 45.83
High (above Rs. 3,000/-) 39 31.51

Occupation Farming + Animal husbandry 51 42.50
Farming + Animal husbandry + Business 41 34.17
Farming +  Animal husbandry + Business + Service 16 13.33
Farming +  Animal husbandry + Business + Service
+ Labour work

12 10.00

Annual income Low (up to Rs. 50,000/-) 55 45.83
Medium (Rs. 50,001 to  Rs.1,00,000/-) 39 32.51
High (above Rs. 1,00,000/-) 26 21.66

Mass media exposure Low (below 12.37 score) 21 17.50
Medium (12.38 to 17.53 score) 72 60.00
High (above 17.53 score) 27 22.50

Scientific orientation Low scientific orientation (below 18.70 score) 12 10.00
Medium scientific orientation (18.70  to 23.80
score)

74 61.67

High scientific orientation (above 23.80 score) 34 28.33
Risk orientation Low risk orientation ( below 12.69 score) 23 19.17

Medium risk orientation  (12.69  to 20.97 score) 66 55.00
High risk orientation ( above 20.97 score) 31 25.83

Perceived Constraints encountered by dairy farm
women

In the present investigations constraints were
operationalzed as problems or barriers faced by farm
women while performing their roles. The respondents
expressed many constraints which were grouped into

five categories viz., (i) economical, (ii) technological,
(iii) input-supply, (iv) marketing and (v)
administrative. The constraints were ranked on the
basis of mean weighted scores. The responses of the
respondents with regard to the constraints are
presented in Table 2.

Table 2. Distribution of dairy farm women according to perceived constraints in animal husbandry
occupation N =120

Constraints Mean
weighted

Score*

Rank order

Economical Constraints
High cost of milch animals 2.10 III
High rates of interest on loans 2.33 II
High cost of construction of cattle shed 1.93 IV
Lack of loan facilities 1.75 V
High cost of concentrate feed 2.50 I
Technological Constraints
Lack of knowledge about recommended practices of animal husbandry 2.15 I
Lack of technical know-how about feed, fodder and health management aspects 1.95 II
Lack of knowledge about latest technology related to milk and milk processing 1.64 IV
Inadequate knowledge of vaccination schedule 1.58 III
Input-Supply Constraints
Lack of supply of crossbred cows 1.87 II
Non-availability of roughages 2.45 I

Non-availability of medical aids for animal  treatments 1.46 III

Marketing Constraints
Non-availability of remunerative prices of milk and milk products 2.32 I
Irregular collection of milk 1.45 III
High cost of preparation of milk products 2.05 II
Adminstrative Constraints
Lack of veterinary services in time 1.36 III
Lack of proper training on animal husbandry 2.40 I
Lack of artificial insemination facility in villages 1.65 II

*Weighed mean score range 1-3
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The data regarding economical constraints showed
that respondents had assigned first rank to high cost
of concentrate feed, followed by high rates of interest
on loans (Rank II), high cost of milch animals, (Rank
III), high cost of construction of cattle shed (Rank IV)
and lack of loan facilities (Rank V). The findings are
in line with the findings of Devaki and Senthilkumar
(2011) and Patil (2012) who reported that the
financial constraints experienced by the dairy farmers
were; delay in milk payments from dairy co-operative
societies, followed by inadequate money and lack of
loan facility and high cost of feeds and high yielding
breeds of animals. Under technological constraints
category, lack of knowledge about recommended
practices of animal husbandry (Rank I), lack of
technical know-how about feed, fodder and health
management aspects (Rank II), inadequate knowledge
of vaccination schedule (Rank III) and lack of
knowledge about latest technology related to milk and
milk processing (Rank IV) were the most important
constraints mentioned by dairy farm women. The
findings get the support of the findings of Kumar et
al. (2009) who found that majority of the farmers
have inadequate knowledge about proper feeding of
milch animal or under feeding due to limited financial
resources and finally poor balance ratio retards the
health growth and reproduction of animal and poor
quality of produced milk. Among input-supply
constraints, the dairy farm women endorsed major
constraints such as non-availability of roughages
(Rank I), lack of supply of crossbred cows (Rank II)
and non-availability of medical aids for animal
treatments (Rank III), respectively.  The probable

cause of Shrinking and degrading pastures is coupled
with limitations of fodder due to urbanization of land,
deforestation of land as compare to earlier years in the
study area. The findings are in line with the findings
of Patil et al. (2009) who reported that constraint as
shortage of green fodder particularly during summer
months or even if available, it costs more. In case of
marketing constraints, non-availability of
remunerative prices of milk and milk products was
major constraint (Rank I) followed by high cost of
preparation of milk products (Rank II) and irregular
collection of milk (Rank III) respectively. This is in
accordance with the findings of Jayalakshmi et al.
(1997) who observed that the constraints faced by
lack of artificial insemination facility in villages
(Rank II) and lack of veterinary services in time
(Rank III), respectively. These findings were similar
to the observation of Singh et al. (2008) and Rathore
et al. (2009) who opined that the dairy farmers had
expressed infrastructural constraints as the most
severe impediments, whereas technical constraints
were hampering the dairying to the least extent.

Suggestions offered by dairy farm women to
overcome the perceived constraints

An attempt was made to ascertain suggestions
from dairy farm women to overcome various
constraints faced by them in animal husbandry
occupation. The suggestions offered by the dairy farm
women to overcome the perceived constraints are
presented in Table 3.

Table. 3. Suggestions offered by dairy farm women to overcome the perceived constraints.
N=120

Suggestions Frequency Per cent Rank
Supply of good quality of crossbred cows should be regular 88 73.34 III
Technical guidance regarding latest technology related to milk and milk

processing should be provided.
68 56.67 VII

Supply of roughages and concentrate feed should be made available at
cheaper rates.

100 83.34 I

Provisions should be made for regular training to dairy farm women 82 68.33 IV
Loan/subsidy facilities should be made available for construction of cattle
shed and purchase of dairy animals

93 77.50 II

At least five members of dairy co-operative society should be trained to
solve the problems in animal husbandry

73 60.83 VI

Veterinary health care and cattle camp should be organized time to time. 80 66.67 V

The data given in Table 3 revealed that the
major suggestions offered by  dairy farm women in
sequential order were supply of roughages and
concentrate feed should be made available at cheaper
rates (Rank I) followed by loan/subsidy facilities
should be made available for construction of cattle
shed and  purchase of dairy animals (Rank II), supply
of good quality of crossbred cows should be regular
(Rank III), provisions should be made for regular

training to dairy farm women (Rank IV), veterinary
health care and cattle camp should be organized time
to time (Rank V), five members of dairy co-operative
society should be trained to solve the problems in
animal husbandry (Rank VI) and technical guidance
regarding latest technology related to milk and milk
processing technology should be provided  to dairy
farm women (Rank VII), respectively. These finding
are in line with the



Journal of Progressive Agriculture, Vol.4, No. 2: October, 2013

67

findings of Bhatt (2006), Khokhar (2007) and
Rani (2009) who found that rural youth for dairy
business encouraged by easy availability of loans with
reasonable interest or providing subsidies to dairy
farmers by dairy development department for
promoting dairy business. Similarly, Rathod et al.
(2011) revealed that the women felt that preparation
of milk products added to their existing labour. They
also perceived that women required more time for
processing of milk and hence, only few women took
up processing on only small scale. They produced
milk products like ghee, butter and khoa only for their
household consumption.

CONCLUSION
The present study has highlighted that farm

women handle wide range of work related to animal
husbandry management. Inspite of involvement of
huge number of human resources the expected level
of efficiency has not been achieved for obtaining
efficient animal production. The results of present
investigation revealed numerous constraints as
perceived by dairy farm women. The major
constraints were high cost of concentrate feed, milch
animal and high rates of interest on loans, lack of
technical knowledge about recommended practices of

animal husbandry and feed fodder and health
management of animals, non-availability of
roughages of crossbred cows, non-remunerative price
of milk and milk products and high cost of
preparation of milk products, lack of proper training
on animal husbandry and lack of artificial
insemination facility in the villages. Since, dairying is
a household enterprise in India. It is usually
considered to a great extent as a responsibility of
mainly women of the farm house. As they have
significant involvement in animal husbandry
activities, there is need to organized training focused
on dairy farm women regarding scientific
recommendations of nutrition, hygiene ration, health
care, vaccination schedule, etc. Efforts should be
focus to develop entrepreneurial activities viz.
processing of milk based products, and educate them
about the new technologies like milk production
techniques, record keeping practices, artificial
insemination practices and section of good quality of
breeds. They should be access to involve their
participation and knowledge by extension agencies
like loan/ credit facility procedure from banks,
insurance policy, market facilities and cooperative
society, as to develop their decision-making skill.
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ABSTRACT

Genetic diversity was assessed in a collection of 203 genotypes of linseed in respect of yield and
related traits. The genotypes fell into 15 clusters. The cluster VII and X had highest number of
genotypes. The inter cluster distance ranged from 57.87 between cluster I and XV to 555.65 between
IX and XIII. Considering cluster distances NDL 2005-32, NDL 2002, Hira, Parwati, BAU 2004-0, LMS
2007-07, NDL 2005-28, LCK 8029, Mukta, NDL 2007-15 and Shekhar may be chosen for hybridization
programme to evolve higher yielding linseed varieties.

Key words: Cluster, Euclidean-cluster analysis, Genetic divergence, Linseed and Seed yield.

In India, among the oilseeds crop grown during
Rabi season, linseed is next in importance to
rapeseed-mustard in area as well as production.
Linseed belongs genus Linuin is the largest genus of
family Linaceae with about 200 species displaying
great diversity in karyotype. Linum usitatissimum L.
is an annual, self pollinating and non-edible oil crop.
It is the sole species of agricultural importance within
the family Linaceae and belongs to group of founder
crops that initiated agriculture in ‘old world’ (Zohary,
1999). All parts of linseed plant have extensive and
varied uses. Out of total linseed oil 20% is used for
edible and domestic purpose and rest of 80% goes for
industrial utilization. Linseed oil is extensively used
in the industry for the manufacturing of high quality
paints and varnishes. It is also used in for making oil
cloth, printers ink, soap, patent leather antibiotic and
other products. Linseed cake is very rich
proteinacious feed for live stock and quick growing
animals. Dual purpose flax linseed is also grown for
fiber. Recent advances in medical research have
found linseed as best herbal source of Omega-3 and
Omega-6 fatty acids which have immense
nutritionally medicinal effect on human body system.
Globally linseed production is 21.23 lack tonnes from
21.12 lack ha with an average yield of 1006 kg/ha,
with our national productivity of 449 kg/ha
(Anonymous, 2012). India ranks second in area after
Canada in the world, but is at 4th place in terms of
production after Canada, China and USA. In India
major linseed growing states are, Madhya Pradesh,
Chhatisgarh, Maharastra, Uttar Pradesh, Bihar,
Orissa, Jharkhand, Nagaland, Karnataka and Assam.
The major causes behind low production are due to
cultivation of linseed mainly in marginal/
submarginal lands suffered with diseases, insect pests
problem and also poor crop management. The
variation available in germplasm is very useful for
development of high yielding highly adaptable the

disease and insect resistance cultivars. The selection
of suitable divergent parents for hybridization is
required because the cross involving diverse parents
offer great possibility of obtaining desirable
segregants in the segregating generations (Moll and
Robinson, 1962). Non –hierarchical Euclidean cluster
analysis is a powerful tool in qualifying the degree of
divergence among biological populations. The present
study aims at the assessment of genetic diversity in a
collection of 203 genotypes of linseed on the basis of
11 yield related traits.

MATERIALS AND METHODS

Field experiment was conducted at Genetics &
Plant Breeding Farm of N.D. University of
Agriculture and Technology, Kumarganj, Faizabad
(U.P.) during rabi 2011-12 using 203 genotypes of
linseed (Table-1). The two hundred germplasm lines
along with three checks (T 397, Rashmi and Shekhar)
were planted in augmented block design. The
experimental field was divided into ten blocks of 23
plots. The checks were distributed randomly in each
block. Each plot consisted of a genotype of single row
of 5 meter length spaced 30 cm apart with plant to
plant distance of 10 cm. Five plants in each plot of a
genotype were sampled for taking observation on 11
characters viz., days to flowering, plant height (cm),
days to maturity, number of primary branches/plant,
number of secondary branches per plant, number of
capsules/ plant, biological yield per plant (g), seed
yield per plant (g), harvest index (%), test weight (g)
and oil content (%). Mean data for each trait was used
for statistical analysis. Genetic divergence among
genotypes planted in Augmented Block Design was
studied through Non hierarchical Euclidean cluster
analysis (Beale, 1969, Spark, 1973).
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RESULTS AND DISCUSSION

In the present study 203 genotypes of linseed
were grouped into 15 (Table-1) distinct non
overlapping clusters using non hierarchical Euclidean
showing wide diversity in population for all the
characters. Chawla and Prakash (1984) and Kumar
and Asawa (1984) have also reported substantial
diversity in linseed materials. An examination of the
clustering pattern of the studied linseed genotypes in
15 cluster revealed that the genotypes of
heterogeneous origin were frequently present in the
same cluster. Cluster 1 had 10 genotypes which were
characterized by lowest cluster mean for oil content
and moderate for other traits. The cluster II having 17
entries possessed moderate cluster mean for all the
characters (Table-2). Eight genotypes falling in
cluster III resulted in lowest value for days to
maturity, plant height, capsules per plant, biological
yield per plant. Cluster IV comprising 5 genotypes
had highest mean performance for plant height,
capsules per plant, biological yield per plant and
moderate mean performance rest of the characters.
Cluster V having seven genotypes had second highest
cluster mean for oil content and possessed medium
cluster mean for all the traits. Cluster VI represented
by the twelve genotypes showed lowest mean for
days to 50% flowering and second lowest value for
number of primary branches per plant, secondary
branches per plant, seed yield per plant and oil
content. Cluster VII comprising 28 genotypes
exhibited moderate cluster mean for all the traits,
cluster VIII comprising 6 genotypes having high
cluster mean for days to 50% flowering, days to
maturity, plant height and oil content and lowest
cluster mean for harvest-index, cluster IX represented
by 13 genotypes showed lower cluster mean for
number of primary branches per plant, number of
secondary branches per plant, seed yield per plant,
harvest index and moderate mean performance for
remaining characters. Cluster X containing 28
genotypes exhibited moderate cluster mean for all the
characters, cluster XI represented by 15 genotype had
highest number of primary branches per plant,
biological yield per plant alongwith second highest
mean for number of secondary branches per plant and
remaining all the characters were represented with the
average mean performance. Cluster XII represented
by the 8 genotypes which showed highest cluster
mean for days to 50% flowering and second highest
mean for days to maturity. Cluster XIII represented
by 6 genotypes showed highest mean for plant height,
number of secondary branches per plant, number of
capsules per plant, biological yield per plant, seed
yield per plant and lowest cluster mean for test

weight. The 11 lines of cluster XIV were
characterized by highest cluster mean performance
for harvest index alongwith highest mean for seed
yield per plant and test weight. The mean for
remaining characters were moderate in case of cluster
XV. The 19 genotypes falling in cluster XV were
characterized by medium yield performance for
almost all the characters under study.

The fifteen clusters in the aforesaid divergence
analysis contain genotypes of heterogenous origin
frequently. Although genotypes originated in same
place are geographic region were also found to be
group together in same cluster. The instance of
grouping of geographic of different origin or
geographic region also in same cluster were observed
in case of all the fifteen clusters. The grouping of
genotypes from different geographic region in one
cluster could be attributed either to homogeneity in
environment are free exchange of breeding materials
among breeders in different regions. Chawla and
Prakash, 1984 also did not find any relationship
between genetic diversity and geographic diversity in
their studies.

The estimates of intra and inter cluster distance
for 11 characters are presented in Table-3. The
highest intra cluster distance was observed in case of
cluster XI (65.09) followed by cluster IX (63.82). The
lowest intra cluster distance was noted for cluster VIII
(24.31) followed by cluster XV (28.83). Thus 15
genotypes in cluster XI and 13 genotypes in cluster
IX were most heterogeneous. The maximum inter
cluster distance was observed between IX and XIII
(555.65) followed by cluster IX and XI (497.73). The
inter cluster distance between cluster IV and XIII
(470.33) and cluster X and XIII (436.71) were also of
high order. The minimum inter-cluster distance was
observed between cluster I and XV (57.87). It
suggested wide diversity of these groups having high
inter cluster distances. It is therefore suggested that
crosses should be attempted between cluster X and
VIII as well as X and XI to get desirable segregates.
The crosses between genotype belonging to the
clusters separated by low inter cluster differences are
unlikely to generate promising recombinants in
segregating generations. Anand and Murty (1968)
also proposed hybridization between lines belonging
to cluster separated by large inter cluster distances in
linseed. Considering the high mean performance the
genotype NDL-2005-32, NDL-2006-2, LMS-2007-1,
NDL-2005-28, LCK-8029, Mukta, Hira, Parvati,
Meera, BAU-2004-07, NDL-2002, NDL-2007-15,
Shekhar which belong to the different cluster are of
high potential in breeding.
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Table-1: Clustering pattern of 203 linseed genotypes on the basis of non-hierarchical Euclidean Cluster
analysis for 11 characters.

No.
Cluster

No. of
Genotype

Genotype

1 10 L-42, LC-208, Kanpur 5/7, Mukta, Ireland, L-94, Jabalpur-367, ILS-154, IC-54, Hira

2 17 PCL-40, L-112, LCK-7035, JLST-1, NDL-2005-22, JRF-5, ILS-153, KP10, Jawargi-1-11, L-67,
HY-262, HY-31, HY-641-1, L-53, ILS-293, NDL-2005-23, L-120

3 8 L-93, NDL-2005-29, LC-206, JLT-84-5-1, NDL-2005-33, LMS-23-6, L-40, RL-27005
4 5 L-59, L-118, NDL-2005-28, L-56, LCK-8029
5 17 L-51, LCP-1, IC-15888, L-103, NDL-2006-10, IC-1062, L-36, RL-26016, LCP-202, Jaspri-21, L-

13, BAU-04-07, H-660, IC-4948, H-49, ILS-150, JRF-4
6 12 L-3, IC-49936, L-117, L-9, KP-8, HYB-6032, NDL-2005-21, ILS-56, ILS-61, L-80, HY-397, L-28
7 28 LC-1044, ILS-77, L-74, L-1 Parvati (zc), NDL-2005-26, LCK-7002, ILS-252, NDL-2008-09, SLS-

77, RL-2600, NDL-2005-24, L-23, NDL-2005-30, L-49, L-104, L-43, L-4, KL-232, L-10, L-126,
LC-54, Kanpur 2/1, L-29, L-63, LC-273, L-51, NL-259

8 6 Meera (zc), L-52, LCP-147, L-91, Karnama, PKDL-62

Table-2: Cluster mean of 15 Cluster for different characters in linseed

Cluster
No.

Days to
50%

flowering

Days to
maturity

Plant
height
(cm)

Primary
branches

plant-1

Secondary
branches

plant-1

Capsules
plant-1

Biological
yield plant-

1 (g)

Seed
yield
plant-

1 (g)

Harvest
index
(%)

Test
weight

(g)

Oil
content

(%)

I 81.96 129.73 55.31 3.29 22.78 49.53 13.85 3.13 22.73 7.66 33.00

II 84.33 131.00 53.05 3.38 22.28 45.11 11.97 2.95 24.87 7.27 34.40

III 81.65 129.21 50.63 3.00 18.43 41.51 11.54 2.87 24.95 7.79 35.43

IV 88.80 130.50 50.39 3.01 19.34 40.52 9.79 2.87 28.39 8.22 36.25

V 83.61 130.96 55.18 3.17 20.78 45.80 14.05 2.80 19.87 7.41 36.78
VI 81.22 130.80 54.69 2.85 16.73 41.77 12.97 2.37 18.41 7.26 33.08
VII 88.08 134.99 57.58 3.42 21.96 46.35 13.04 2.94 22.54 7.40 35.50
VIII 90.36 136.80 61.61 3.21 21.21 44.07 13.79 2.38 17.24 6.89 37.27
IX 84.96 132.04 50.72 2.75 15.48 37.15 11.78 2.16 18.27 7.69 36.02
X 89.18 134.39 52.85 3.10 18.85 40.65 12.74 2.49 19.53 7.65 35.49

XI 88.37 134.68 60.20 3.76 25.58 58.25 15.66 3.76 24.03 7.88 33.23

XII 90.24 134.92 53.56 3.64 23.58 53.28 12.70 3.56 28.06 7.25 34.77

XIII 81.92 129.80 60.21 3.71 26.16 60.44 15.64 3.86 24.64 6.86 35.15

XIV 82.53 129.36 55.35 3.50 24.877 55.52 13.00 3.84 29.54 7.94 34.50

XV 84.41 131.68 58.57 3.56 24.07 51.88 13.90 3.42 24.89 7.57 36.19

Table-3: Estimates of average intra and inter-cluster distances for the 15 clusters in linseed.

. I II III IV V VI VII VIII IX X XI XII XII XIV XV
I 29.04 63.65 105.04 206.74 63.92 103.49 115.97 224.42 221.04 182.63 167.10 140.77 127.83 90.48 57.87

II 41.11 63.28 100.67 71.29 104.91 92.92 203.30 152.65 119.16 224.89 109.41 231.54 125.02 86.81
III 29.90 92.87 93.25 84.22 169.90 293.85 105.42 140.94 385.67 220.82 353.22 200.69 171.01
IV 63.83 177.87 201.03 170.72 295.43 154.74 137.27 411.33 172.23 470.33 261.98 226.70

V 30.78 68.36 84.32 127.66 125.42 102.14 219.26 168.57 212.83 180.65 82.52
VI 34.03 153.85 201.49 82.26 112.66 355.78 277.07 350.09 283.92 185.96

VII 52.26 83.02 185.87 89.91 156.82 88.85 242.56 200.93 90.73
VIII 24.31 208.51 98.92 222.29 193.60 356.15 378.38 178.48
IX 41.11 79.69 497.73 325.63 555.65 424.40 293.36

X 40.17 318.50 182.85 436.71 341.45 200.43
XI 65.09 119.83 119.55 168.96 102.09
XII 34.24 211.83 130.93 89.46
XIII 41.34 101.77 87.09
XIV 45.83 77.26
XV 28.83

Bold figures represent intra-cluster distance
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ABSTRACT

A field experiment was carried out at College Farm, College of Agriculture, Rajendranagar,
Hyderabad to find out the response of quality protein maize hybrid (HQPM-1) to various N and P levels
was studied at during kharif 2012. Experiment with four nitrogen levels (0, 120, 180 and 240 kg N ha-1)
and  four phosphorus levels (0, 60, 80 and 100 kg P2O5 ha-1) were laid out in randomized block design
with three replications having a plot size of  6m × 5m with plant spacing of 60 × 20 cm. Results showed
that application of 240 kg N ha-1 gave maximum cob length (17.50 cm), cob girth (13.91 cm), number of
grains cob-1(324), test weight (31.48 g), grain yield (6383 kg ha-1), stover yield (7050 kg ha-1), harvest
index (47.5%) and protein content (11.35 %)  followed by 180, 120 kg N ha-1and control. Similarly, 100
kg P2O5 ha-1 resulted significantly more cob length (16.25 cm), cob girth (12.99 cm), number of grains
cob-1(290), test weight (29.34 g), grain yield (5010 kg ha-1), stover yield (5562 kg     ha-1), harvest index
(47.3%) and protein content (11.06 %)  followed by  lower levels of phosphorus. Hence N and P can be
applied at the rate of 240 kg ha-1 and 100 kg ha-1 to obtain higher yield.

Key words: Nitrogen, Phosphorus, Quality protein maize, Yield components and Yield Quality.

Among cereals, Maize (Zea mays) is an
important food and feed crop which ranks third after
wheat and rice in the world. Because of its expanded
use of the agro industries, it is recognized as a leading
commercial crop of great agro-economic value. But,
conventional maize is a poor quality food staple as it
lacks the full range of amino acids viz, lysine and
tryptophan needed to produce proteins. Globally
maize is cultivated in an area of 170.39 Million ha
with a production of 883.46 Million tonnes and 5.18
Million tonnes ha-1 productivity (FAO, 2012). In
India, grown in an area of 8.55 Million ha with a
production of 21.73 Million tonnes and an average
productivity of 2540 kg ha-1. In Andhra Pradesh it
covers an area of 0.82 Million ha with a production of
4.51 Million tonnes at an average productivity of
5317 kg ha-1 (CMIE, 2011).  Quality Protein Maize
(QPM) is an improved version, which contains higher
amount of lysine and tryptophan with lower amount
of leucine and isoleucine in the endosperm than those
contained in normal maize. Such balanced condition
of amino acids in the endosperm resulted to its higher
biological value ensuring more availability of protein
to human and animals than normal maize (Kaul et al.,
2012). Maize have high productiveness, but some
production constrains lower its quantity and quality of
production. Among these constraints for maize
imbalance and inadequate nutrition is consider to be
one of the important factors .Therefore, a field study
was undertaken to study the effect of nitrogen and
phosphorus yield attributes and yield of QPM.

MATERIALS AND METHODS

The field experiment was conducted on Quality
Protein Maize during kharif 2012, at College Farm,
College of Agriculture, Rajendranagar, Hyderabad.
The experiment consisted of four levels N (0,120, 180
and 240 kg ha-1) and P (0, 60, 80 and 100 kg ha-1)
with three replications in Randomized Block Design.
The soil was classified as sandy loam, neutral in soil
reaction (pH 6), rich in organic carbon (0.43%),
medium in available nitrogen (309 kg   ha-1),
phosphorus (31.23 kg ha-1) and   potassium (320 kg
ha-1). The annual rainfall of the region is 532.8 mm.
Nitrogen, phosphorus and potassium was applied
according to the graded levels. Quality Protein Maize
hybrid (HQPM-1) was sown 9th July 2012 with a seed
rate of 20        kg ha-1 at a spacing of 60 × 20 cm.
Crop was harvested on Oct 18th 2012.

RESULTS AND DISCUSSION

Days to 50% flowering
Days to 50% flowering was significantly

influenced by different levels of nitrogen and
phosphorus (Table.1). It was observed that 50%
flowering was attained earlier in the treatments
without fertilizer (N and P). The abundant supply of
fertilizers to the crop will promote vegetative growth
for long duration, there by delaying flowering
compared to the crop supplied with less or without
fertilizers which attains flowering earlier (Kumar,
2008).
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Yield components
With increase in N and P levels yield

components linearly and significantly increased
except number of cob per plant (Table. 1). Treatment
with higher dose of N (240 kg ha-1) resulted in
significantly higher cob length (17.5 cm), cob girth
(13.91 cm), number of grains cob-1 (324) and test
weight (31.48 g) followed by 180 kg N ha-1, 120 kg N
ha-1 and control. Phosphorus @ 100 kg P2O5 ha-1 had
shown longer cob length (16.25 cm), cob girth (12.99
cm), more number of grains cob-1 (290) and test
weight (29.34 g) significantly superior over control
and followed by 80, 60 kg P2O5 ha-1.

Nitrogen and Phosphorus are essential
nutrients required for the promotion of the
meristematic and physiological activities such as leaf
spread, root development, plant dry matter
production, leading to efficient absorption and
translocation of water and nutrients and interception
of solar radiation. These activities promote higher
photosynthetic process which is translocate to
assimilates into various sink producing various sink
components like cob length, cob girth, number of
grains cob-1 and test weight. (Singh and Nepalia,
2009).
Yield

QP maize fertilized with 240 kg N ha-1 had
resulted grain yield (6383 kg ha-1) and stover yield

(7050 kg ha-1) which was significantly higher by
12.50% and 11.39% with 180 kg N   ha-1, 33.32% and
30.21% with 120 kg N ha-1 and 71.43% and 68.82%
with control. Significantly higher grain and stover
yield (5010 and 5562 kg ha-1) was recorded with
application of highest phosphorus doses (100 kg P2O5

ha-1) and minimum with control followed by other
lower levels. Maximum HI (47.5%) was observed at
240 kg N ha-1. Phosphorus @ 100 kg P2O5 ha-1 had
recorded higher HI (47.3%) (Table. 2).

The highest grain yield, stover yield and
harvest index was due to better translocation of
photosynthates from source to sink and higher growth
attributing characters into different parts of plant and
yield attributing characters like cob length, cob girth,
number of grains per cob, test weight etc. (Naik et al.,
2012)
Protein content (%)

Significantly highest Protein content (11.35
% and 11.06 %) recorded with 240 kg N ha-1 and
phosphorus 100 kg P2O5 ha-1 compared to other
treatments, while lowest Protein content was obtained
with control plot of nitrogen (9.14%) and phosphorus
(9.68%) (Table.2). Increased N and P fertilization
increases available N and P, which in turn increases N
concentration in the grain which is integral part of
protein synthesis and there by accelerating the protein
content (Jaliya et al., 2013).

Table.1: Effect of nitrogen and phosphorus on yield components of QPM.

Treatment 50% Flowering Number of
cobs plant-1

Cob length
(cm)

Cob girth
(cm)

No. of
grains per

cob

Test weight
(100 grain)

(g)50%
Tasseling

50% Silking

Nitrogen Levels (kg ha-1)
0 50.50 53.50 1.00 10.60 8.57 195 18.63

120 52.00 55.00 1.00 13.05 10.22 243 25.76

180 54.00 57.50 1.33 15.71 12.24 294 29.13

240 56.50 59.50 1.33 17.50 13.91 324 31.48

SE m± 0.34 0.16 0.11 0.36 0.35 5.49 0.50

CD (P=0.5) 1.00 0.46 NS 1.05 1.03 15.87 1.45

Phosphorus Levels (kg ha-1)

0 51.75 55.50 1.16 11.47 9.32 237 22.29

60 52.75 56.50 1.16 13.99 10.70 257 25.73

80 54.25 57.75 1.16 15.15 11.94 273 27.64

100 55.25 58.75 1.16 16.25 12.99 290 29.34

SE m± 0.34 0.16 0.11 0.36 0.35 5.49 0.50

CD (P=0.5) 1.00 0.46 NS 1.05 1.03 15.87 1.45

Interaction (N×P)
SE m± 0.68 0.32 0.22 0.73 0.71 10.98 1.00

CD (P=0.5) NS NS NS NS NS NS NS
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Table.2: Effect of nitrogen and phosphorus on yield, harvest index and protein content of QPM.
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Treatment Grain yield
(kg ha-1)

Stover yield
(kg ha-1)

Harvex Index
(%)

Protein content
(%)

Nitrogen Levels (kg ha-1)
0 1823 2198 45.3 9.14
120 4256 4920 46.3 9.96
180 5585 6247 47.3 10.67

240 6383 7050 47.5 11.35
SE m± 93 105 - 0.22
CD (P=0.5) 269 304 - 0.66
Phosphorus Levels (kg ha-1)
0 3798 4378 46.0 9.68
60 4490 5126 46.3 9.88

80 4749 5348 46.8 10.49
100 5010 5562 47.3 11.06
SE m± 93 105 - 0.22
CD (P=0.5) 269 304 - 0.66
Interaction (N×P)
SE m± 186 211 - 0.45
CD (P=0.5) NS NS - NS
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ABSTRACT

The vegetative barriers in combination with small trench-cum-bund can be used for reducing the
runoff, soil and nutrient losses, building up soil fertility and enhancing soil moisture retention and crop
yield. The obvious yield loss in the short distances from the barrier can be overcome by the yield grains
from the remaining area of the plot. The benefits of vegetative barriers in terms of resource
conservation make these barriers a suitable conservation technology to prevent water erosion and
impart natural sustainability to the production potential of land for a long-term. Among the three grass
barriers under study, Sambuta (a local grass) barrier proved more effective than vetiver and
lemongrass in the sub-humid region having predominance of red lateritic soils. This barrier in
combination with a trench-cum-bund resulted in significantly less runoff, soil and nutrient losses and
produced higher crop yield compared to other two barriers.

Key words: Runoff capture, vegetative barriers and soil erosion

Soil conservation technique is the application of
processes to the solution of soil management
problems. The conservation of soil implies utilization
without waste so as to make possible a continuous
high level of crop production while improving
environmental quality. Soil conversation, in practice
refers to the protection of all surface deposits, not
merely the near-surface, organic layers that are
subject to present-day weathering (Schwab et al,
1993). Some of the methods used to maintain soil
fertility include the following: shifting cultivation,
land rotation, crop rotation, mixed cropping, planting
of cover crops and use of manure. Reducing erosion
is one of the most-studied conservation goals and
various means to achieve it are widely practiced.
Many of these conservation practices have been
shown to consistently reduce soil erosion (Ghidey and
Alberts 1998).

METERIALS AND METHODS

Attempts have been made for many years to
quantify the soil erosion effect in various purposes
like cropping practices in numerical form which
would allow erosion to be predicted for given
circumstances (Wischmeier and Smith, 1965). Data
for derivation and field use equations were obtained
from the runoff plots. Zingg (1940) proposed a
relationship of soil loss to slope length raised to a
power. In 1947, a committee chaired by Musgrave
proposed a soil loss equation having some similarity
to the present day Universal Soil Loss Equation
(USLE). This equation was later refined with more
recent data from same runoff plots and rainfall
simulations from field experience (Wischmeier and
Smith, 1978).

The soil loss equation is:  A= RKLSCP

where A is the average annual soil loss per unit
of area (t ha−1 yr−1), R is the rainfall–runoff erosivity
factor (MJ mm ha−1 h−1 yr−1), K is the soil erodibility
factor (t h MJ−1 mm−1), LS is the topographic factor
(dimensionless) which includes slope length factor
(dimensionless) and slope steepness factor
(dimensionless), C is the cover management factor
(dimensionless), and P is the support practice factor
(dimensionless).

Use of perennial grasses as vegetative
barriers to reduce soil erosion from and non-farm
lands is increasing world-over. A number of perennial
grasses have been identified for their soil conserving
properties, but their effectiveness varies with location
and method of planting. Installing vegetative barriers
in combination with suitable mechanical measures,
like bunds or trenches or both, on the appropriately
spaced contours may enhance their conservation
potential. Hence, the effect of vegetative barriers,
viz., Sambuta (Saccharum spp.) a local grass, vetiver
(Vetiveria zizanioides) and lemongrass (Cymbopogon
ciratus) planted in combination with trench-cum-
bund, on runoff and soil loss was studied in
Kokriguda watershed in southern Orissa, India
through 2001–2005 (Dass et al. 2010).

Hung et al., (1996) conducted a series of
experiments in a 5 m long, 1.2 m wide, 0.3 m deep
soil pan with slope gradient adjustment to study the
effects of hill slope on soil erosion for clay loam.
Different seepage levels and drainage gradients were
created at the soil surface by supplying water to the
bottom of the soil base with capacity to maintain a
constant water level at any position relative to the soil
surface. Results indicated that seepage conditions
greatly increased the soil surface erosion with
sediment delivery 2.5 times more under rainfall and 6
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times higher under concentrated flows with 20 cm
seepage pressure as compared to a free drained
condition. The data collected under 55 mm/hr rainfall
at 5 per cent slope shows that differences in the near -
surface hydraulic gradient had significant effect on
runoff and sediments. The rapid change from an
exfiltration to infiltration condition reduces sediment
delivery to 70 percent.

Ranade et al., (1997) conducted study on
runoff plots of size 100 x 15 sq m with varying slopes
i.e. 1.0, 1.5 and 2.0 per cent in vertisols at the
Research Farm, College of Agriculture, Indore
(M.P.). It has been observed that mechanical and
vegetative barriers are effective in reducing seasonal
runoff and soil loss by about 20 to 25 per cent over
control under moderate slope category (up to 2 % ).
At the same time, it was observed that vegetative
barriers are also effective as mechanical measure and
they can be considered suitable alternative to
mechanical measures in the region.

Nalatwadmath et al., (2004) studied the
rainfall, runoff and soil loss relationship for different
degree and length of slope in runoff plots from plots
of four lengths i.e. 22.12,44.26, 66.39and 88.52 m.
The runoff and soil losses were almost constant after
50 m. The smallest length (22.12m) has, produced
maximum runoff and sqil loss. As length of the slope
increased runoff percentage as well as soil loss per
unit area decreased due to trap efficiency. Runoff and
soil loss increases with increase in per centage of
slope. These results confer with those of Wischemeir
and Smith (1978) studies.

RESULTS AND DISCUSSION

Steepness of slope is more dominant over
length of slope in black soil region towards causing
soil erosion. Under slope range between 0 to 1 per
cent vegetative barriers are more effective than

mechanical measures, if they are well established and
maintained in agricultural lands (Singh et al., 2007).

Lowest average runoff (8.1%) and soil loss
(4.0 Mg ha-1)were observed in the sambuta + trench-
cum-bund followed by vetiver + trench-cum-bund
treatment (runoff 9.77%, soil loss 12.95 Mg ha-1). The
lemongrass barrier, owing to its significantly lower
survival, lower number of slips clump-1, small clump
size (clump girth), larger gaps between successive
clumps and poor root growth, allowed significantly
higher runoff than sambuta and vetiver. whereas,
significantly higher values of aboveground growth
parameters coupled with better root proliferations in
sambuta and vetiver resulted in significantly lower
runoff and soil loss (table 1 & 2) (Dass et al. 2010).

CONCLUSION
The vegetative barriers in combination with

small trench-cum-bund can be used for reducing the
runoff, soil and nutrient losses, building up soil
fertility and enhancing soil moisture retention and
crop yield. The obvious yield loss in the short
distances from the barrier can be overcome by the
yield grains from the remaining area of the plot. The
benefits of vegetative barriers in terms of resource
conservation make these barriers a suitable
conservation technology to prevent water erosion and
impart natural sustainability to the production
potential of land for a long-term. Among the three
grass barriers under study, Sambuta (a local grass)
barrier proved more effective than vetiver and
lemongrass in the sub-humid region having
predominance of red lateritic soils. This barrier in
combination with a trench-cum-bund resulted in
significantly less runoff, soil and nutrient losses and
produced higher crop yield compared to other two
barriers.

Table. 1. Effect of vegetative barriers on runoff.
Treatment Runoff (%)

2002 2003 2004 Average
Sambuta + bund 7.83 8.26 8.10 8.06
Sambuta + berm 10.50 11.42 11.22 11.04
Vetiver +  bund 8.96 10.44 9.90 9.77
Vetiver + berm 12.50 13.26 13.14 12.95
Lemongrass + bund10.78 12.35 12.23 11.78
Lemongrass + berm 13.67 15.54 14.80 14.67
LSD (0.05) 1.10 2.10 1.75 1.68

(Source: Dass et al. 2010)
Table. 2. Effect of vegetative barriers on soil loss.

Treatment Soil loss (Mg ha-1)
2002 2003 2004 Average

Sambuta + bund 3.69 4.30 4.10 4.03
Sambuta + berm 4.95 5.32 5.23 5.16
Vetiver +  bund 3.9 4.87 4.74 4.49
Vetiver + berm 6.8 7.52 7.42 7.24
Lemongrass + bund 5.18 6.01 6.21 5.80
Lemongrass + berm 7.5 8.58 8.70 8.26
LSD (0.05) 0.42 0.55 0.52 0.65

(Source: Dass et al. 2010)
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ABSTRACT
The present study was undertaken on the “Analysis of factors affecting calf mortality in a herd of

Surti buffaloes up to AFC”. The data on 455 calving records spread over a period of 25 years (1973-
1997) used in this study were collected from “All India Co-ordinated Research Project” on buffaloes,
Livestock Research Station, Vallabhnagar M.P.U.A.&.T-Udaipur (Raj.). The effect of period, season,
parity and birth weight were worked out on mortality up to AFC. The results of the present studies
indicate that the 19.834 + 1.888 percent of the total female calves born died before they reached
before the milking herd. The least-square analysis of variance results indicate that the effect of period,
season and birth weight of calves on mortality rate was found to be non-significant, however the effect
of parity was found to be significant on mortality rate up to AFC.

Key words: Buffalo, calf mortality.

The role of buffalo as a main milk producing
species is well known especially because buffalo is
the main source of marketable surplus milk in India.
There is no dichotomy about the view that if the
buffalo is properly looked after, it can emerge as a
more suitable animal for milk production than the
imported Holstein (Kurian, 1988). The buffalo has
mainly 3 products viz.; milk, meat, and calf corp.
Milk and meat production directly affects the
economy of the herd while the calf production affects
the economy as well as the genetic gain. Survival of
neonatal calves is imperative for livestock production,
however, a large number of calves die during the first
year of their life causing heavy drain on the
economics of livestock production. Mortality of
neonatal calves was attributed to conditions like
diarrhea and pneumonia. However, environmental
and managemental factors hasten the occurrence of
such condition(Khan and Khan, 1991).Calf mortality
was associated with the type of housing, feeding
managemental practices, weather conditions, external
internal parasitic infestation and bacterial infection
especially those causing septicaemia and
enteritis(blood et al.,1994).According to Martin and
Wigging (1973) the 20percent calf mortality resulted
in reduction of 38 percent profit of a livestock
farm.Furthermore,25 percent average early calf
mortality hardly provides any chance for regular
replacement of low production animals. A minimum
mortality rate of 5 percent is usually acceptable to
dairy farm having standard managemental conditions.
Such information is required for planning, operating
and evaluating the breeding programmes.  Moreover,
such vital statistics are very useful for improvement
of the economics of dairy industry in this paper,

Analysis of factors affecting calf mortality in a herd
of Surti buffaloes up to AFC.

MATERIALS AND METHODS

The data on 455 calving records spread over a
period of 25 years (1973-1997) used in this study
were collected from “All India Co-ordinated Research
Project” on buffaloes, Livestock Research Station,
Vallabhnagar M.P.U.A.&.T-Udaipur (Raj.).
Investigation was under taken to study “Analysis of
factors affecting calf mortality in Surti buffaloes”
Total period was classified in 5 periods by taking an
interval of 5 years (1973-1997), season of calving
classified as monsoon (July-October), winter
(November-February) and summer (March-June).
Parity of dam was classified as 1st, 2nd and 3rd and
above parity. Birth weight grouped as less than 20 kg,
20-21kg, 22-23 kg, 24-25 kg, 26-27 kg, 28-29 kg, and
more or above 30 kg.

The weaning of calves was done after three
months of age. The feeding schedule for different
categories of animals as per their body weights,
production level, stage of pregnancy is given below.
Dry fodder viz Local grasses, wheat straw, karbi and
green fodder viz Lucerne, berseem, jowar, oats,
maize, barley, sugar beets and hybrid Napier grass
was available for most of the months during kharif
and rabi seasons. Readymade concentrate feed as well
as farm mixed feed using barley, dalchuri, guar
korma, groundnut cake, wheat bran and DORB were
supplied to the calves. Mineral mixture and salt was
induced in the concentrate feed @ 2 and 1 percent
respectively. Clean drinking water was available ad-
lib. Animals were vaccinated against contagious
diseases like Hemorrhagic Septicaemia, Foot and
Mouth, Black Quarter, Anthrax, and Rinderpast.
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Dehorning and deworming in calves and disinfection
of sheds were done regularly.

The overall means, standard error and
coefficient of variation on the basis of periods,
seasons, and parity of dam and birth weight of calf
were computed for mortality rate and its various
components using conventional statistical procedure
(Snedecor and Cochran, 1968). In order to overcome
non- orthogonality of data due to unequal sub-class
frequencies, least-squares technique (Harvey, 1989)
was used to estimate the effect of the tangible factors.

RESULTS AND DISCUSSION

In this study 19.834 ± 1.888 percent of the total
female calves born died before they reached the
milking herd. These results are supported by the
findings of many workers Ram and Tomar, 1989;
Tomar and Ram, 1993; and Tomar and Rawal 1996.
On the contrary, Ram and Tomar (1993) reported
lower and Tomar and Tripathi (1991) reported higher
mortality in Murrah buffalo calves up to AFC. The
factors affecting to calf mortality are given in Table -
1

The mortality rate was highest at 23.81 ±2.853
per cent in 4th period and lowest at 15.37 ± 3.956 per
cent in 5th period. The differences between periods
were non-significant, contributing only 1.406 per cent
to the total variability. These results are supported by
the findings of Srivastava and Agarwala (1973), and
Kulkarni et al. (1994). While Katoch et al. (1993),
and Tomar and Rawal (1996) reported significant
effect of periods on mortality

The mortality rate for calves born in the rainy,
winter and summer season were 22.35 ± 2.27, 21.81 ±
2.589 and 15.33 ± 3.541 per cent respectively.
However, the differences in mortality rate due to
season were non-significant, contributing only 0.762
per cent towards total variability. These results are
supported by the reports of Katoch et al. (1993),
Kulkarni et al. (1994) and Roy et al. (1997). On the
other hand Verma et al. (1980), Tomar and Ram
(1993) and Ghosh et al. (1995) reported significant
effect of season of birth on mortality rate.

The mortality rate was highest at 23.89 ±3.079
percent among the female calves born of 1st parity
buffalo and lowest at 14.50 ±2.944 among the calves
born of buffalo of 2nd parity. The differences in
mortality rate among the female calves born in
different parities were found to be significant, a
findings in agreement with the reports of Lathwal et
al. (1993) in Red Sindhi cows. The mortality rate was
low among calves born from older dam’s of 7th and
8th parity (4.0 and 8.8 percent) and 3rd parity (5.6
percent) and high among those which were born to
dam’s of 2nd (20.2 percent) and 4th (20.9 percent)
parity.

The least-squares means for mortality rate
among calves weighing less than 20 kg, 20-21 kg, 22-
23 kg, 24-25 kg, 26-27 kg, 28-29 kg and above or 30
kg groups were 16.37 ± 6.035, 21.80 ± 3.553, 24.87
± 6.113, 23.38 ± 2.650, 19.92 ± 3.674, 22.04 ±
3.174 and 10.43 ± 5.207 per cent respectively (Table-
1). The effect of birth weight of calves on mortality
rate was found to be non-significant. Non-significant
effect of birth Weight on mortality rate was also
reported by Verma et al. (1980), and Katoch et al.
(1993). Contrary to this Kulkarni (1994), Santra and
Pachalag (1995) and Roy et al. (1997) reported
significant effect of birth weight on mortality.

The highest mortality occurred on account of
Pneumonia at 24.10 per cent followed by enteritis
(17.10%), Septicemia (16.79%), H.S. (4.74%),
Hepatitis (3.65%), and Toxaemia (3.47%) General
debility (3.28%) snake bite (2.74%) Calf scour and
other (6.75%) and miscellaneous (16.79%)

CONCLUSION
From the present study it is concluded that period

of calving and parity plays a very important role in
calf mortality. The mortality was also lowest for
summer calves. Though, buffalo are seasonal calves
and maximum calving occurs between September-
January, efforts should be made so that buffaloes
calves during summer month by efficient
management.

Table -1: Least-Squares means of mortality of female calves up to AFC across different non-genetic effects.

No. of observations Mortality Mean + SE (%)
Overall 455 19.834  + 1.888
Period

P1 (1973-77) 64 23.38 + 3.904
P2 (1978-82) 100 20.70 + 3.208
P3 (1983-87) 103 15.89 + 3.239
P4 (1988-92) 126 23.81 + 2.853
P5 (1993-97) 62 15.37 + 3.956
Season
S1 (Monsoon) 211 22.35 + 2.270
S2 (Winter) 160 21.81  + 2.589
S3 (Summer) 84 15.33 + 3.541
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No. of observations Mortality Mean + SE (%)
Parity
L1 ( 1st) 112 23.89 + 3.079 a
L2 (2nd) 127 14.50 + 2.944 b
L3 (3rd & above) 216 21.10  + 2.303a
Birth Weight
W1 (< 20 kg) 25 16.37 + 6.035
W2 ( 20 – 21 kg) 75 21.80 + 3.553
W3 ( 22 – 23 kg) 24 24.87 + 6.113
W4 ( 24 – 25 kg) 139 23.38 + 2.650
W5( 26 – 27 kg) 70 19.92 + 3.674
W6( 28 – 29 kg) 89 22.04 + 3.174
W7( 30 & above kg) 33 10.43 + 5.207

Means with same superscript do not differ significantly (P < 0.05)

Table -2:  Causes of mortality in female calves up to age at first calving.
Cause of Mortality Percentage of calves died up to AFC
Pneumonia 24.10
Enteritis 17.70
Septicaemia 16.79
H.S. 04.74
Hepatitis 03.65
Toxaemia 03.47
General Debility 03.28
Snake Bite 02.73
Calf Scour and others 06.75
Miscellaneous 16.79
Total 100
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ABSTRACT

In agricultural history of India, the first landmark came in 1960, when the agricultural university
concept was came into existence while the second landmark came in 1974 when the first Krishi Vigyan
Kendra (KVK) was established by the Indian Council of Agricultural Research (ICAR) at Pondicherry in
Tamilnadu. The KVK has been conceived as a vocational training institution of practicing farmers,
village youth, farm women and girls. The principle of training of KVK is “Learning by Doing”. The “skill
training” and “need based training” are the two important components of KVK training programmes.
The Krishi Vigyan Kendra’s are grass root level institutions designed to bridge the gap between the
available technology and actions for achieving high production. The success of these KVK’s depends
upon the quality of its teaching and training which win the people’s self confidence and maximizing
their inherent ability and efforts. The staff of KVK also provides free advisory services and vocational
training for farmers, rural youth, school dropouts and farm women. The institutional linkage with temple
of learning for solving their problems may be one of the motivating factor for drawing them to the centre
of training.

Key words: Krishi Vigyan Kendra, Respondents, Training programme and Women beneficiaries.

Although, KVK’s are functioning since 1974 but
in literature very few efforts have been made to know
the perception of women beneficiaries regarding
home science training programmes organized by
KVK. Hence, the present study was planned with
following objectives:
1. To study the perception of women beneficiaries

towards home science trainings organized by
KVK, Sriganganagar.

2. To find out the association between independent
variables and level of perception of
beneficiaries.

METERIALS AND METHODS

The study was conducted in Sriganganagar
district. The KVK of Sriganganagar was working
since 2004. Hence working about nine years in the
district, this KVK was appropriate to be selected as
study area. A total sample of 180 respondents
(women beneficiaries) from three villages namely
Sadhuwali, Birthaliawali and Kaluwala were selected
randomly. Sixty women respondents were selected
from each village, who have attended the home
science trainings organized by KVK, Sriganganagar
during the last five years 2007-2012. The data were
collected with the help of pre-tested interview
schedule. After statistical analysis following findings
were revealed.

RESULTS AND DISCUSSION

Profile of the respondents
Out of total sample, 38 percent respondents were

in  25-37 years of  age, had general caste (42%) and
schedule caste (21%) belong to equally distributed
nuclear and joint families (50%) with five members in
the family (53.74%) and educated up to secondary
class, one third of the respondents were working as
labour (34.44%) and 43.34 respondents were landless.
Majority of them had no social participation
(87.20%).

Perception about home science trainings
Perception of the beneficiaries were studied

through five aspects of trainings viz., training
programs, course content, time and duration,
evaluation and supporting activities, physical
facilities and overall usefulness of the training
programs. Results in Table 1 revealed that
irrespective of villages most of the beneficiaries were
found to be satisfied with the many aspects of training
viz., training programs, course content and time and
duration. In case of evaluation and supporting
activities and physical facilities, majority of the
trainees of all the villages were not found to be
satisfied. Regarding overall usefulness of training
programs, beneficiaries of Kaluwala village were
observed to be more satisfied (weighted mean 2.90).
It was followed by village Sadhuwali (weighted mean
2.60) and village Birthaliawali (weighted mean 2.00).
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Level of perception
Data in Table 2 revealed that out of total sample,

37.22 per cent beneficiaries had high level of
perception followed by medium (36.11%) and low
(26.66%). When villages were taken into account, no
remarkable difference was found in case of all the
villages where 41.66 and 38.33 per cent women had
high followed by medium (36.66 and 33.33%) and
low (21.66 and 28.33%) level of perception ,
respectively.

Association between profile variable and level of
perception

A cursory look at the Table 3 revealed that
variables like age, caste, family size, occupation and
land holding of all the respondents had been found to
be significantly associated with their level of
perception about home science training programs.

CONCLUSION
Findings indicate that majority of the women

beneficiaries of Kaluwala village were found to
satisfied with all the specific aspects of the training
program taken for analysis except evaluation
techniques used and supporting activities (40.00%).
Whereas in case of Sadhuwali village 45.00 and 41.66
per cent respondents showed their low perception
towards unsuitable time and duration of training and
physical facilities. In regard to Birthaliawali village,
sufficient numbers of respondents were not satisfied
with the way the training programmes were organized
for them. Thus in the light of results it is suggested
that training programs in KVK must be designed
according to the needs, availability of time and
duration. They must be provided proper transport,
lodging and boarding facilities so that they can attend
these training programmes for upliftment of their
living standard and self-empowerment.

Table 1. Perception of respondents regarding specific aspects of home science training programmes of
Krishi Vigyan Kendra, Sriganganagar.

Training
Aspects

Village Sadhuwali
( n=60)

Village Birthaliawali
( n=60)

Village Kaluwala
( n=60)

High Medium Low Weighted
Mean*

High Medium Low Weighted
Mean*

High Medium Low Weighted
Mean*

Training
Programme

27
(45.00)

18
(30.00)

15
(25.00) 2.95

27
(45.00)

9
(15.00)

24
(40.00) 2.68

30
(50.00)

24
(40.00)

6
(10.00) 3.01

Course
Content

24
(40.00)

15
(25.00)

21
(35.00) 2.80

24
(40.00)

27
(45.00)

9
(15.00) 2.50

33
(55.00)

21
(35.00)

6
(10.00) 3.10

Time and
Duration

15
(25.00)

18
(30.00)

27
(45.00) 2.60

13
(21.66)

24
(40.00)

23
(38.33) 2.10

39
(65.00)

18
(30.00)

3
(5.00) 3.10

Evaluation
& supporting
Activities

24
(40.00)

15
(25.00)

21
(35.00) 2.00

23
(38.33)

18
(30.00)

19
(31.66) 1.60

15
(25.00)

27
(45.00)

18
(30.00) 1.78

Physical
Facilities

23
(38.33)

12
(20.00)

25
(41.66) 1.76

19
(31.66)

24
(40.00)

17
(28.33) 1.60

45
(75.00)

9
(15.00)

6
(10.00) 2.06

Overall
Usefulness of

training
programme

21
(35.00)

20
(33.33)

19
(31.66) 2.60

18
(30.00)

18
(30.00)

24
(40.00) 2.00

24
(40.00)

21
(35.00)

15
(25.00) 2.90

Table 2. Level of perception of beneficiaries.

Category

Krishi Vigyan Kendra, Sriganganagar

Village Sadhuwali
(n=60)

Village Birthaliawali
(n=60)

Village Kaluwala
(n=60)

Total
(n=180)

High 23
(38.33)

19
(31.66)

25
(41.66)

67
(37.22)

Medium 20
(33.33)

23
(38.33)

22
(36.66)

65
(36.11)

Low 17
(28.33)

18
(30.00)

13
(21.66)

48
(26.66)
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Table 3. Association between independent variables and beneficiaries level of perception about H.Sc.
training programmes.
Category Villages

Total
(n=180)

Sadhuwali
(n=60)

Birthaliawali
( n=60)

Kaluwala
(n=60)

d.f.

Age 16.249* 14.328* 19.134* 4 9.48
Caste 11.143* 11.738* 20.852* 4 9.48
Type of family 4.265 3.988 1.708 2 5.99
Size of family 12.832* 16.651* 30.124* 4 9.48
Education 5.991 7.444 4.568 4 9.48
Occupation 21.662* 22.629* 20.625* 9 16.92
Average monthly income 7.115 5.841 9.052 4 9.48
Social participation 3.820 3.214 0.530 4 9.48
Land holding 14.860* 15.862* 12.881* 4 9.48
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ABSTRACT

Genetic divergence of twenty seven genotypes of pigeon pea was studied for thirteen quantitative
characters. Genetic divergence was estimated using Mahalanobis’s statistics (D2) and principal
component analysis. Cluster analysis revealed 27 genotypes were grouped into 6 clusters. The lines
chosen from the same ecogeographic region were found scattered in different clusters which indicated
that genetic diversity and geographic distribution were not necessarily related. The intercluster
distances were higher than the intra-cluster distance reflecting wider genetic diversity among the
genotypes of different groups. The highest inter-cluster distance was observed between cluster I &IV
whereas the highest intra-cluster distance was found in the cluster II indicated that the highly divergent
types existed in these clusters. Days to maturity was found to be the maximum contributors towards
the total divergence. The genotypes from these clusters may be used as potential donors for future
hybridization programme to develop early pigeon pea variety with good grain yield.

Key words: Cluster analysis, Genetic divergence, Transgressivesegregants, Pigeon pea

Pigeonpea is the second most important pulse
crop of India and grown in about 3.86 million ha area
with 2.9 million ton of production with average yield
of 7.51 q/ha accounting for 78% of the global output.
In Uttar Pradesh it is being cultivated in an area of
3.20 lakh ha. with 2.02 lakh ton production. In India,
Pigeonpea occupies an important place in terms of
area and production among pulses for its high protein
content and dietary significance. Pigeonpea
production in world is 3.25 million ton (FAO, 2011-
2012).Genetic improvement mainly depends upon the
amount of genetic variability present in the
population. Arunachalam (1981) reported that the
greater are the chances of obtaining higher amount of
heterotic expression in F1s and broad spectrum of
variability in the segregating generations in any
varietal improvement programme depend on the
genetic divergence of combining parents. Hybrids
showing strong heterosis developed from the parental
lines that are diverse in relatedness, ecotype,
geographic origin etc. (Lin and Yuan, 1980).

Genetic diversity is a powerful tool for
determination for genetic discrimination among the
genotypes which is used to select appropriate plant
genotype(s) for hybridization to develop high yielding
potential variety (Bhatt, 1970). With the development
of advanced biometrical methods such as Multivariate
analysis (Rao, 1952) based on Mahalonobis’s D2

statistics and principal component analysis (PCA), it
has become possible to quantify the magnitude of
genetic diversity among the germplasm for their
evaluation in respect of breeding program. For the
development of any genotype with desirable traits, it

is necessary to include diverged parents in crossing
program.

MATERIALS AND METHODS

A field experiment was conducted with twenty-
seven pigeon pea genotypes during kharif 2011 at the
Field Experimentation Centre, Department of
Genetics and Plant Breeding, Allahabad School of
Agriculture, SHIATS, Allahabad in Randomized
Block Design (RBD) with three replications.
Genotypes spaced with a spacing of 90 cm and 50 cm
between rows and hills, respectively. Five
representative hills for each genotypes in each
replications were randomly selected to record the
observations for thirteen quantitative traits viz., Days
to initial flowering, days to flowering, plant height,
number of primary branches per plant, number of
pods per cluster, number of pods per plant, biological
yield per hill, number of grains per pod, days to
maturity, harvest index, seed index, pod length and
grain yield per hill. Two characters viz., days to 50
per cent flowering and days to maturity were
computed on plot basis. Data were utilized for D2
analysis (Mahalanobis, 1936) and grouping of the
genotypes in to different clusters (Rao, 1952).

RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among 27 genotypesfor all the characters
under study, indicating considerable variation
amongthe genotypes. On the basis of D2 values
genotypes were grouped into 6 clusters (Table 1).
Clustering pattern indicated that cluster IV is the
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largest cluster comprising 9 out of 27 genotypes. On
the other hand, cluster I comprised of 5 genotypes,
cluster III and IV comprised of 4 genotypes each,
cluster II comprised of 3 genotypes, cluster VI
comprised of 2 genotypes. The pattern of group
constellation proved the existence of significant
amount of variation.The distribution of genotypes
indicated that the geographical diversity and genetic
diversity were not related and there are forces other
than geographical separation which are responsible
for diversity such as natural and artificial selection,
exchange of breeding material, genetic drift and
environmental variation. Similar results were reported
by Satish Kumar et al (2005), Firoz-Mahamad et al
(2006) and Singh et al (2008).

In the present study the highest inter cluster
distance (13344.11) was found between clusters I and
IV followed by clusters I and VI (11697.81), cluster I
and cluster V (10105.07), cluster I and cluster III
(8150.83), cluster II and cluster VI (4673.51) and
cluster I and cluster II (4027.49). The smallest inter
cluster distance (1454.23) was observed between
cluster III and cluster IV which differed mainly for
the character pods per plant.The smallest inter cluster
distance indicates less diversity between the
genotypes contained in these clusters. It indicates
close relationship and similarity of the genotypes for
most of the characters. However, these genotypes can
be undertaken for hybridization in order to exploit
variation for the specific characters for which the
genotypes of the two clusters shown marked
difference.For successful breeding program, selection
of genetically diverse parents is an important

prerequisite so as to obtain better and desirable
recombinants.  Similar results were reported by Singh
and Gumber (1996) and Thombre et al (2000).

The cluster mean was presented in Table 3. It
was depicted that there was considerable difference in
the cluster mean for different characters. Genotypes
of short duration were grouped in cluster I and also
shown highest mean for pod length. Cluster II
recorded maximum valued for number of pods per
cluster. Cluster III recorded maximum values for seed
index. Cluster V having desirable mean for plant
height and number of primary branches per plant.
Similarly, the genotypes of cluster VII shown
increased mean values for number number of pods
per plant, days to maturity, number of grains per pod,
biological yield per plant, harvest index and grain
yield per plant.

The utility of D2 analysis, which is a potent tool
to quantify the extent of divergence in biological
populations at genetic level, is further enhanced by its
applicability to estimate the relative contribution of
the various plant characters to genetic divergence.
The selection and choice of parents mainly depends
upon contribution of characters towards divergence
(Nayak et al, 2004). The more the number of times
that each of the 13 characters appeared in first rank
the more it contributed towards diversity.  The present
study revealed that days to maturity (39.32 %), days
to initial flowering (22.22%) and days to 50%
flowering (11.97%) contributed to 73% of total
divergence followed by plant height (9.12%) and
number of pods per plant (8.55 %) (Table 4).

Table 1: Distribution of 27 pigeon pea genotypes into different clusters

Table 2. Intra and inter cluster distance in pigeonpea germplasm

Cluster No. No. of genotypes Genotypes included
I 5 ICPL-88039, ICPL-87091, ICPL-88034, ICPL-87, ICPL-161

II 3 ICPL-85063, ICP-8863, ICPL-84031
III 4 ICPL-96061, ICPL-96058, ICPL-96053, ICPL-87119

IV 9 ICPL-332, ICPL-7035, Jaunpur local-2, Laxmi, Jaunpur local-1, M.P. local-5, Jaunpur local-4,
Malaviyachamatkar, Jaunpur local-3

V 4 M.P. local-1, M.P. local-2, M.P. local-3, M.P. local-4
VI 2 Narendra-1 (National check), Bahar (Local check)

Cluster I Cluster II Cluster III Cluster IV Cluster V Cluster VI

Cluster I 892.587 4027.492 8150.833 13344.11 10107.05 11697.810

Cluster II 1219.715 1814.122 4371.522 3501.248 4673.515

Cluster III 227.421 1454.232 1597.197 2754.805

Cluster IV 929.516 1615.093 2596.421

Cluster V 153.476 2260.646

Cluster VI 256.186
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Table 3 Percentage Contribution of individual characters towards total divergence.
Source Times Ranked 1st Contribution %

Days to Initial Flowering 78 22.22
Days to 50% Flowering 42 11.97
Days to Maturity 138 39.32
Plant Height 32 9.12
Number of Primary branches per Plant 2 0.57
Number of Pods per Plant 30 8.55
Number of Number of pods per cluster 19 5.41
Pod Length 1 0.28
Number of Grains per Pod 0 0.00
Biological Yield per Plant 6 1.71
Harvest Index 3 0.85
Seed index 0 0.00
Days to Initial Flowering 0 0.00
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ABSTRACT
Field trials were conducted to study the influence of abiotic and biotic factors on the seasonal

incidence of major sucking pests of brinjal, whitefly (Bemisia tabaci) and leaf hopper (Amrasca
devastans) during rabi 2010-11 and 2011-12. The incidence of whitefly population started from first
week after transplanting in both the years and peak incidence was observed during the final week of
October to first week of November and decreased gradually up to crop maturity. The leaf hopper
incidence was also observed during first week after transplanting in both the years and population
reached peak in fourth week of October. The major sucking pest incidence had a non-significant
association with abiotic factors like maximum and minimum temperatures, relative humidity and rainfall.
The incidence of sucking pests showed a positive and significant correlation with biotic factors like
coccinellid beetles as well as spiders.

Key words: Abiotic factors, Biotic factors, Brinjal, Seasonal incidence and Sucking pests.

Brinjal or egg plant (Solanum melongena L.)
occupies a distinct place in the realm of vegetable
crops and is one of the most popular and important
vegetable crops grown in India and many parts of the
world. Brinjal features in the dishes of virtually every
household in India, irrespective of food preferences,
income levels or social status. Due to its versatility in
use in Indian food, brinjal is often described as the
‘King of vegetables’ (Choudhary and Gaur, 2009).
Based on its highest production potential and
availability of the produce to consumers, it is also
termed as common man’s vegetable. Brinjal has
ayurvedic medicinal properties, especially, white
brinjal is said to be good for diabetic patients (Fageria
et al., 2006). In India brinjal is cultivated over an area
of 6.80 million hectares with an annual production of
118.96 lakh tonnes (Anonymous, 2011). Although
brinjal is widely grown, income from its output is low
due to infestation by a large number of insect pests
including shoot and fruit borer (L. orbonalis),
whitefly (B. tabaci), leaf hopper (A. devastans),
epilachina beetle (H. vigintioctopunctata), aphid (A.
gossypii), lace wing bug (Urentius hystricellus) and
non insect pest, red spider mite (Tetranichus
macfurlanei) which cause severe damage and huge
loss in yield, necessitating the initiation of control
measures quite quickly (Vevai, 1970). Infestation due
to whitefly, leaf hopper and shoot and fruit borer
results in about 70-92 per cent loss in yield of brinjal
(Rosaiah, 2001). Pest abundance and distribution,
changes with various abiotic and biotic factors.
Hence, it is necessary to gain thorough knowledge of
seasonal incidence of different sucking pests with
respect to abiotic and biotic factors, which helps in
developing efficient pest management strategies by
forecasting the pest incidence.

MATERIALS AND METHODS

The experiment was carried out under field
conditions at the Vegetable Research Farm, Institute
of Agricultural Sciences, BHU, Varanasi on brinjal
variety, Punjab Barsati during rabi 2010-11 and 2011-
12. For sowing the seed, nursery bed was prepared to
fine tilth and raised to about 15 cm height with 1m
width and convenient length. Seeds were sown on
first week of August about 6 cm apart in lines and
covered with fine soil and watered immediately. For
seasonal incidence study, the transplanting of
seedlings was done in the first week of September.
One month old seedlings were transplanted at two
seedlings per hill in a bulk plot of 100 m2 by adopting
75 cm x 50 cm spacing. All recommended
agronomical practices were followed from time to
time to raise the crop successfully.

The data were recorded on pest population in
the field of brinjal at 7 days interval from the
initiation of the pest infestation and was continued up
to crop maturity. A total of 25 plants from five
random locations in the bulk plot at 5 plants per each
location were selected and tagged for recording the
observations on sucking pests and also their natural
enemies like coccinellid predatory beetles and
spiders. The population of both nymphs and adults of
leaf hopper and whitefly was counted during early
morning hours on six leaves (each 2 from top, middle
and bottom canopy) from each of the 5 selected and
tagged plants. Weekly data on different abiotic factors
were also recorded. Data so obtained were then
subjected to statistical analysis for correlation and test
of significance.
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RESULTS AND DISCUSSION

Seasonal incidence of whitefly (B. tabaci) in
relation to weather parameters and natural
enemies

The data were recorded on the incidence of
whitefly (B. tabaci) nymphs and adults population
(Table 1). The initial incidence was observed at seven
days after transplanting with a mean population of
10.14 and 24.24 per six leaves respectively during
2010-11 and 2011-12. Coccinellids and spiders were
not observed during this period. The pest population

reached to peak by last week of October in 2010-11
and first week of November in 2011-12 with mean of
101.38 and 124.24 per six leaves respectively. The
average maximum and minimum temperatures during
peak period were 28.4˚C and 16.8˚C in 2010-11,
30.3˚C and 16.0˚C in 2011-12 respectively. The
average morning and evening relative humidities
were 82 and 47 in 2010-11, 90 and 34 per cent in
2011-12 respectively during peak period. The
population of coccinellids and spiders was 2.4 and
0.96, 2.60 and 1.62 per plant, respectively.

Table 1: Influence of abiotic and biotic factors on seasonal incidence of various insect pests on brinjal
(2010-11).

Thereafter the pest population has declined
gradually and reached to 6.21 and 10.08 in respective
years. There were no coccinellids and spiders
observed at this time during both years. These
observations are in accordance with the studies
reported by Prasad et al. (2008) who observed that the
activity of whitefly was more during the 44th to 48th

standard week (November). Yadav et al. (2007) also
reported the similar results.

Correlation was worked to find out the relationship
between whitefly population and the major weather
parameters and natural enemies. The results indicated
that whitefly population had a positively non-
significant association with maximum temperature (r
= 0.258, 0.451), minimum temperature (r=0.082,
0.053) and rainfall (r = 0.391, 0.346) during both the
years 2010-11 and 2011-12. Morning relative
humidity (r=0.393) and evening relative humidity (r =

0.400) recorded a positive and non-significant
relationship with whitefly population during 2010-11.
These results are in conformity with the findings of
Muthukumar and Kalyanasundaram (2003). On the
contrary to this, the correlation of whitefly population
was found to be negatively non-significant with
morning relative humidity (r= -0.299) and negatively
significant with evening relative humidity (r= -0.789)
during 2011-12. Whitefly population recorded a
positive and significant association with the
population of coccinellids (r = 0.949, 0.915) and
spiders (r = 0.789, 0.934) during both the years.
These results are in accordance with Naik et al.
(2009) who reported that whitefly population showed
non-significant relationship with abiotic factors but
significant relationship with abundance of coccinellid
predatory beetles and spiders.

Week of
observation

Temperature Relative humidity Rainfall Natural enemies Whitefly    (B.
tabaci)

Leafhopper
(A.devastans)

Max
temp.
(˚C)

Min
temp.
(˚C)

Morning
RH (%)

Evening
RH (%)

mm Coccinellids
per plant

Spiders
per plant

Mean
Population

per six
Leaves

Mean
population

per six
leaves

Sep 3-9 33.2 27 84 71 24.4 0 0 0 0
Sep 10-16 31.8 25.4 92 77 56.0 0 0 10.14 6.02
Sep 17-23 31.0 25.3 87 74 150.20 0 0 5.28 3.14

Sep 24-30 32.7 24.0 81 56 31.80 0.12 0.10 12.74 5.88
Oct 1-7 32.6 24.2 80 57 0 0.18 0.62 34.14 12.10
Oct 8-14 32.7 22.2 79 51 0 0.96 0.94 51.62 26.42
Oct 15-21 31.2 24.2 89 66 0 1.24 1.12 78.48 34.74
Oct 22-28 31.1 19.4 79 44 17.21 1.48 1.42 98.23 52.42
Oct 29-Nov 04 28.4 16.8 82 47 0 2.40 0.96 101.38 48.36
Nov 5-11 30.7 19.3 82 46 0 2.21 0.82 96.13 51.94
Nov 12-18 30.1 18.4 85 44 0 2.00 0.56 84.12 36.28
Nov 19-25 28.0 16.5 80 40 0.6 1.62 0.24 72.86 33.14
Nov 26-Dec2 25.3 15.7 81 31 5.60 0.98 0.18 68.40 21.23
Dec 3-9 24.9 12.1 86 36 0 0.62 0.12 56.56 11.42
Dec10-16 23.7 11.0 83 38 0 0.44 0 38.96 9.16
Dec 17-23 23 7.9 79 31 305 0.14 0 24.67 5.28
Dec 24-31 24.7 9.4 84 35 0 0 0 12.32 2.14
Jan 1-7 14.2 7.2 89 56 0 0 0 9.78 0.94
Jan 8-14 17.5 4.8 94 50 0 0 0 6.21 0.12
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Seasonal incidence of leaf hopper (A.
devastans) in relation to weather parameters and
natural enemies

The incidence of A. devastans nymphs and
adults population was observed during crop growing
period of 2010-11 and 2011-12. The initial incidence
was observed at 7 days after transplanting with a
mean population of 6.02 and 8.08 per six leaves
respectively during 2010-11 and 2011-2012. The
maximum, minimum temeparatures were 31.8˚C,
25.4˚C and 30.5˚C, 26.3˚C respectively in both the
years. Coccinellids and spiders were not observed
during this period. The pest population reached to
peak by fourth week of October in 2010-11 and last
week of October in 2011-12 with mean of 52.42 and
68.24 per six leaves respectively. The average
maximum and minimum temperatures were 31.1˚C
and 19.4˚C in 2010-11, 30.8˚C and 16.0˚C in 2011-12
respectively. The average morning and evening
relative humidities were 79 and 44 in 2010-11, 88 and
33 per cent in 2011-12 respectively. The population
of coccinellids and spiders was 1.48, 1.42 and 2.48,
1.84 per plant, respectively. The present study is in
close agreement with Anitha and Nandanhalli (2008)
who reported that Peak leafhopper incidence was
noticed during the last week of October. There after

the pest population has declined gradually and
reached to 0.12 and 0.24 in respective years. There
were no coccinellids and spiders observed at this time
during both years.

The infestation of leafhopper started at seven
days after transplanting (Table 1 and 2). Correlation
was worked to find out the relationship between A.
devastans population and the major weather
parameters and natural enemies (Table 3). Maximum
temperature (r = 0.373, 0.441) and minimum
temperatures (r = 0.214, 0.062) were found to be
positively and non-significantly associated with the
population of leaf hopper during both the years 2010-
11 and 2011-12. Negative and non-significant
association was observed for morning relative
humidity (r = -0.421, -0.418) and evening relative
humidity (r = 0.228, 0.144) with the leaf hopper
population during 2010-11 and 2011-12. Significantly
positive correlation was observed for leaf hopper
population with the population of coccinellids (r =
0.950, 0.876) and spiders (r = 0.862, 0.934) during
both the years. Similar results were obtained by Naik
et al. (2009) and Meena et al. (2010). The association
of leaf hopper population was positive and non-
significant with rainfall during 2010-11, while, it was
negative and significant during 2011-12.

Table 2: Influence of abiotic and biotic factors on seasonal incidence of various insect pests on brinjal
(2011-12)

Sep 3-9 32.0 26.2 88 71 42.80 0 0 0 0
Sep 10-16 30.5 26.3 88 77 28.60 0 0 24.24 8.08
Sep 17-23 30.7 29.0 93 74 68.80 0.43 0.14 38.32 11.72
Sep 24-30 30.0 24.3 88 74 90.12 0.98 0.26 18.28 6.48
Oct 1-7 31.1 23.8 84 55 0 1.10 0.64 69.72 33.36
Oct 8-14 33.1 23.5 83 49 0 1.30 0.98 78.36 36.68
Oct 15-21 31.7 20.4 84 38 3.60 1.93 1.22 84.20 49.96
Oct 22-28 31.6 19.9 84 53 0 2.20 1.52 96.24 56.86
Oct 29-Nov 04 30.8 16.0 88 33 0 2.48 1.84 115.32 68.24
Nov 5-11 30.3 16.0 90 34 0 2.60 1.62 124.24 52.46
Nov 12-18 29.6 16.1 90 41 0 2.80 1.28 116.28 40.24
Nov 19-25 29.9 15.4 93 43 0 2.42 1.02 98.48 32.28
Nov 26-Dec2 26.1 12.9 90 41 0 2.16 0.96 64.66 24.68
Dec 3-9 26.8 14.0 94 49 0 1.92 0.84 52.56 17.08
Dec10-16 21.5 10.3 95 64 0 1.20 0.72 36.44 8.96
Dec 17-23 16.5 7.5 96 65 0 0.64 0.48 29.30 4.36
Dec 24-31 22.3 7.2 91 41 0 0.22 0.23 16.66 3.88
Jan 1-7 20.3 13.0 92 79 28.20 0.20 0.12 12.56 2.56
Jan 8-14 18.6 10.6 89 56 0 0 0 10.08 0.24

Week of
observation

Temperature Relative humidity Rainfall Natural enemies Whitefly    (B.
tabaci)

Leafhopper
(A.devastans)

Max
temp.
(˚C)

Min
temp.
(˚C)

Morning
RH (%)

Evening
RH (%)

mm Coccinellids
per plant

Spiders
per plant

Mean
Population

per six
Leaves

Mean
population

per six
leaves
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Table 3: Correlation coefficient of major sucking pest population with abiotic and biotic factors.

Variable whitefly leafhopper
2010-11 2011-12 2010-11 2011-12

X1-maximum temperature 0.258NS 0.451NS 0.373NS 0.441NS
X2-minimum temperature 0.082NS 0.053NS 0.214NS 0.062NS
X3-morning relativehumidity 0.393NS -0.299NS -0.421NS -0.418NS
X4-evening relative humidity 0.400NS -0.789 -0.228NS -0.144NS
X5-rainfall 0.391NS 0.346NS 0.283NS -0.483 NS
X6-coccinillids 0.949 0.915 0.95 0.876
X7-spiders 0.789 0.934 0.862 0.934
NS – Non significant
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ABSTRACT

In order to stabilize forest degradation, the most important tasks is to systematically understand
the intensive farming systems. Hence the farming arrangement is utmost criterion for farming practices.
It is important to note that imitation of natural farming ecosystems have to be advanced for the
sustainable development of agriculture. Since agroforests are stereotypically less diverse than native
forest, but they support a substantial number of plant and animal species. Agroforestry can ultimately
usurp increased productivity, social outcomes, economic benefits, and in providing of ecological goods
and services. So the uplipment of ecosystem sustainability can be further improved through right
policies that promote agroforestry that can increase carbon sequestration in agro-ecosystems, thereby
providing climate change mitigation assistances. Thus, agroforestry if properly developed, have the
potential to improve socio-economically more sustainable and make the landscape more better.

Key words: Agriculture, Agroforestry, C-sequestration and Interactions.

The agro-forestry system is one of the best
known traditional practices for livelihood, suitable
land management and sustainable development. In
this system the farmers grow various crops with trees
in mixture on the same land along with animal rearing
(Figure 1). To maintain the sustainable agricultural
production system and to alleviate forest deprivation,
it is essential to systematically understand the
intensive farming arrangement. For this, we chose to
espouse the ‘farming arrangement’ approach. The
basic task of approach is to develop a farming system
that can be agreed and maintained by farmers. There
is a shortage of empirical evidence on the factors that
influence crop improvements (Feder and Umali,
1993; Feder et al., 1985; Lindner, 1987).  Therefore,
it is important to note that imitation of
natural/traditional farming ecosystems have to
advance for the sustainable development of
agriculture (Pannell, 1999, Bargali et al., 2004, 2009).
Since agroforests are stereotypically less diverse than
native forest, but they do contain a substantial number
of plant and animal species. This diversity can
provide ecological resilience to maintain the
beneficial ecological functions. In practice, in a
consensus, the sustainable agriculture is not depended
directly on socities power, since the forcing of
farmers to adapt the chosen system is not operative.
Rather we are constrained by the effectiveness of the
various tools that can be used to encourage adoption.
Although development and refinement of agricultural
innovations are yet to be modulated in the present
situation and for support of agroforestry research that
will bring greater socio-economic benefit to rural
peoples without detriment to the environment are
scares (Steppler and Nair, 1987, Bargali et al.,2007,
Pandey et.al., 2011). There are enormous amount of
research and development work has been made in

agroforestry, yet the further studies need to be carried
out for better combination of tree-crops.

Socio-economic issues concerning Agroforestry
development

There is sturdy evidence that, over the world,
poor farmers are dicey due to ever increasing
population and unsustainable management of natural
ecosystems. Infact a general consensus that
agriculture has the proficiency to feed 8–10 billion
people, but a little unanimity is how this can be
achieved by ecological means. How, then, society can
achieve the sustainable way of improving yield levels
(Tilman, et al., 2002) for food stability and of
preserving the quality of ecosystem services?. So
clearly, appropriate incentives are suddenly needed
for the justification. Several small land holding
farmers are diffident to adapt the risky new
technologies due to uncertainty of success and more
initial investment (Bargali et al 2007). Roughly 5.5%
of agricultural gross domestic product (GDP) in
developed countries but less than 1% in developing
countries. Under this condition there should be need
for innovative public and private partnership
approaches, which can uplift the agricultural
development all over the world. The additional
insercumprise of increasing gap (Tewari, 2008) for
the supply of timber, pulp and paper industry, lead the
society became further scurf, so appropriation of
agroforests have important role and can possibly
solve some of these problems.

The first step deploying for agroforestry
development is lesser participatory, poor analytical
and multidisciplinary depiction at different spatial
scales (Sanchez, 1995). A large investment costs may
discourage adoption to the new agroforestry modules
and also the perceived risk may serve as obstacle in
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land management. But the barricade of long gestation
periods for the benefits to farmers with short-term
planning horizons is possible solution.

Adaption of evergreen agriculture
The deliberate use of trees allows us to glimpse

a future of more valuable farming system where,
much of our annual food crop production occurs
under a full canopy of trees. So the evergreen
agriculture is an integrated approach of using the
interactive benefits from combining trees and shrubs
with crops and/or livestock. In this way agroforestry
systems can be expedient over conservative
agricultural and forest production methods (FAO,
2008). It can ultimately usurp increased productivity,
social outcomes, economic benefits, and in providing
of ecological goods and services. In recent times more
emphasis are given by the forest research institutes
and agricultural research centers for increasingly
development of programmes for standardization of
education on agroforestry, its research and training in
all over the world. Hence there are possibilities of
determining of agroforestry profitability can be
intricated.
Towards understanding of interactions in
agroforestry

Several studies have been testified on substantial
increase in crop yield in tree-crop combination, most
studies have assessed the system based on annual or
biannual trials and a great proportion of trials reported
in increased yields from hedgerow intercropping
(Young, 1989). The potential of hedgerow have been
investigated under different agroclimatic conditions
and the consequences have been revised by many
researchers. So the most important factor for the
compatibility of agroforestry (Tewari, 2008, Mishra
et al., 2010) is the selection of suitable tree and
agricultural crops combination, usually trees having
multipurpose benefits like nitrogen fixing, fast
growing, adaptable to harsh conditions and
economically important trees are preferred (Bargali et
al., 2009). Although sometimes trees, through their
indirect effects on the nutrition of the crop, may also
influence demographic parameters of crop pests such
as natality, longevity, and mortality. This in turn may
trigger changes in the migration, host location,
feeding, and demographic patterns of natural enemies.

In specific to tropical region the legumes
nodulate with Rhizobium enhances the nitrogen level
in the soil, this leads to more availability of nitrogen
in the understorey crops when grown under
agroforestry combinations. Several trees noticed to fix
atmospheric nitrogen, the important tree grown
everywhere in arid, semi-arid and humid regions is
the Leucaena leucocephala fixes nitrogen upto 100-
500 kg N2 ha-1 yr-1 (Steppler and Nair, 1987) and the
other trees like Acacia sp. Prosopis sp. Poplus sp,
etc. have also the ability to fix the atm. nitrogen in
both plant and soil system. Hence agroforestry
systems are anticipated to lead a more closed nutrient

cycling and to a soil amplification of organic matter
and nutrients through root turnover and other means.
Yet another factor affecting field crop productivity in
mixed species system is root competition. The below
ground interactions enrich soil with organic matter,
microbial biomass, reduced nutrient leaching, trap the
nutrients from the subsoil below the crop rooting zone
(Rao et al., 1997). The importance of below-ground
interactions clearly indicated that critical differences
between intercropping and agroforestry are apparently
linked owing to the methodological simplicity
involved in the assessment of belowground
interactions, such studies are much limited in tree
based intercropping systems. The methods, viz.,
applied 32 P uptake, 13C isotope analyses, a modified
logarithmic spiral trenches enables a large portion of
the root system to be clearly examined for root
activity.
Agroforestry for soil and water conservation: Way
ahead

In a complementary way, trees and crops utilize
the soil water in the soil suction dynamics. The crop
utilize the water within the 150 cm depth beyond this
the tree roots absorb the remaining water which flows
through the soil horizons. Several studies have
attempted to partition water use in agroforestry
systems by determining total community water use,
using the soil-water balance approach inspite of
several limitations (Black and Ong, 2000). The
perennial vegetation possibly controls the soil erosion
through the incorporation of trees in various
agroforestry systems was evaluated by Narain et al.,
(1998) for runoff and soil loss. Agroforestry
conceivably encompasses some of these properties of
perennial vegetation in controlling erosion from
agricultural fields. Though there might be a
competition for water between trees and crops may be
unavoidable in water scarce environment unless trees
having deep roots. Constantly changing canopy
architecture in mixed cropping systems due to differ
in growth rates and canopy durations of the
component species results in variation in soil
moisture, soil temperature and litter deposition
(Vandermeer et al., 1998). The trees in agroforestry
can provide leaves for mulching and the favorable
effect of mulching with crop or tree residues on soil
and water conservation has been demonstrated under
a range of circumstances.

Agroforestry for Environmental Subsistence
Agroforestry practices have the potential to

restore atmospheric carbon through enhanced growth
of trees and shrubs and Carbon sequestration benefits
can also be maximized further by linking the
bioenergy routes with CDM. It was estimate that over
2 billion ha. of degraded land exists globally
(Izaurralde et al., 2001), of which 1.5 billion ha.
located within tropical lands. Restoration of these
degraded lands can be brought through various
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afforestation and agroforestry practices to sequester
8.7×109 Mg C year−1 in the tropical and 4.9 × 109 Mg
C year−1 in the temperate aboveground C pools
(Dixon and Turner, 1991).

Over the next three decades, the land use
management activities that augment the uptake of
CO2 or reduce its emissions have the potential to
remove a significant amount of CO2 from the
atmosphere. To manage carbon storage duration
carbon sink is an imperative consideration for the
design of strong strategies, in addition policies that
promote agroforestry will help to increase
sequestration in agroecosystems, thereby providing
climate change mitigation assistances. The future
strategies for carbon sinks can be enhanced in
agroecosystems, through appropriate policies, by
which consequently we may reduce the carbon
concentration in the atmosphere. Hence the
combining information on aboveground, time-
averaged C stocks and the soil C values for the
estimation of C-sequestration potentials in
agroforestry systems is an obligatory (Nair et al.,
2008, Arora et al., 2011).  It is also noted that
sustainable agroforestry can upsurge resilience
against environmental change, to enhance carbon
sequestration and also to generate income, which will
result in improved livelihood of small and subsistence
farmers (Buchman, 2008). Investments in land
management leading to increased soil fertility and
carbon sequestration can often be justified through
contributions from agronomic productivity, national
economic growth, food security and biodiversity
conservation. The changing of one system of

practices to another system through land cover
changes often increase carbon storage. For instance,
the conversion of arable cropland to grassland
typically results in the increase of soil carbon and
reduced carbon removal in harvested products (IPCC,
2007).
Future Visions for Agroforestry Development

Agroforestry if properly developed, have the
potential to improve socio-economically more
sustainable and thus make the landscape more
betterment. The gap between the proper selection of
agriculture and forest crop is to be minimized through
proper evaluation and selection process for
agroforestry purpose. Hence the research and
development in agroforestry has to be further
standardized, so that biasness between the farmers
and researchers could be minimized through risk
evaluation. The government incentives and policies
are the main tasks for the success of intensive
farming, so the appropriate incentives are needed for
sustainable farming practices that can be feasibly
assessed. Newer the-less socio-economic needs to
support development of suitable policies, assisted by
robust country-wide scientific studies aimed at better
understanding the potential of agroforestry and
ethnoforestry for climate change mitigation and
human well-being, provide the right incentives that
should help to maximize the total return to the society
for  the net benefits of agriculture and forest
production. Area specific agroforestry models, remote
sensing and GIS for agroforestry evaluation and
modeling, that can strengthen the farming systems
regionally are required.

Fig.1. Traditional agroforestry system
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ABSTRACT

The present study was undertaken to find out the concentration of macronutrients in the foliage of
“Bartlett” cultivar of pear orchards in Kashmir valley located at different altitudes so that site specific
nutrient management programme can be developed. The study revealed that phosphorus, potassium,
calcium, magnesium and sulphur were in adequate amounts in all the orchards while nitrogen was low
in 14 per cent orchards. The nutrients under study varied significantly among the orchards in three
altitudes. The leaf magnesium showed negative relationship with all macronutrients; however
potassium was antagonistic only to calcium.

Key words: Altitude, leaf, Kashmir, macro-nutrient, and pear

Pear is next to apple in importance, acreage,
production and varietal diversity among the temperate
fruits of world. Due to its wider adaptability under
different agro-climatic conditions, it is grown in
different parts of the world. The Jammu and Kashmir
has been famous for the production of large varieties
of fruits and it has very good potential for pear
cultivation. Although demand of pear India is
increasing due to its nutritional and medicinal
importance but, the productivity is still very low as
compared to other European countries. There several
factors responsible for its low productivity, one of
which may improper nutrient management.  However,
very little is known about the nutrient requirements of
pear under Jammu and Kashmir conditions. Proper
fruit-tree nutrition is required to maximize fruit yield,
improve fruit quality, and maximize production
efficiency (Singha et al., 1982). Inadequate
knowledge of the tree’s nutrient status can frequently
result in excessive fertilizer applications and nutrient
imbalances as well as undetected deficiencies or
excesses within the tree. Foliar analysis is widely
used to determine the nutrition of perennial fruit
crops. It is considered to be a better indicator of the
nutrient status of fruit trees than soil analysis (Cline,
1990; Singha et al., 1982). Soil samples that are
representative of the entire rooting zone of the tree are
difficult to obtain. As well, tree performance has
often been poorly correlated with soil test values
(Cline, 1990). However, reference standards of foliar
nutrient concentrations are required in order to
interpret foliar analysis results. No such standards
exist for pear in Jammu and Kashmir climate. The
survey method is commonly used to establish nutrient
standards for fruit trees. It is considered to be a
quicker and more economical method for establishing
foliar nutrient ranges of fruit trees than field trials
(Webster, 1991). The objective of this study was to

determine the macro nutrient concentration at
different altitudes so that site nutrient management
programme can be developed.

MATERIALS AND METHODS

The leaf samples of pear cultivar “Bartlett” were
collected from twenty one pear orchards of Kashmir
valley at different altitudes, seven each in high, mid
and low altitudes. The sampling was done by
following the sampling procedure outlined by
Chapman (1964). The leaf samples were washed with
tap water to make dust and dirt free. Then samples
were dipped in dilute Hcl followed by further
washing with single and double distilled water. The
samples were then air dried on filter paper followed
by oven drying at 60± 50C for 24 hours. The leaf
nitrogen was estimated by Micro-Kjeldahl’s
distillation method as described by Jackson (1973).
Phosphorus was determined by vanadomolybedo
phosphoric acid yellow colour method out lined by
Jackson (1973). Potassium in the extract was
determined on flame photometer described by
Jackson (1973). Calcium and magnesium were
estimated by versenate titration method given by
Jackson (1973). Sulphur in the extract was
determined by turbidity method given by Chesnin and
Yien (1951). The leaf nutrient status was evaluated on
the basis of critical concentrations reported by
Vanden- Ende and Leece (1975) presented in table -1.

RESULTS AND DISCUSSION

Analysis of leaf samples (Table-2) revealed that
nitrogen content in the leaves of “Bartlett” cultivars
ranged from 2.44 to 2.68, 2.32 to 2.58 and 2.12 to
2.54 percent with mean value of 2.55, 2.41 and 2.29
per cent in pear orchards of high, mid and low
altitudes respectively. The concentration of leaf
phosphorus in high, mid and low altitude orchards

mailto:imtiyazwani91@gmail.com
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varied from 0.18 to 0.20, 0.18 to 0.19 and 0.14 t0 0.18
per cent with mean value of 0.19, 0.18 and 0.16 per
cent respectively. Potassium content in the leaves
ranged from 1.79 to 1.97, 1.67 to 1.95 and 1.62 to
1.96 percent with mean value of 1.89, 1.82 and 1.81
per cent in pear orchards of high, mid and low
altitudes respectively. Leaf nitrogen phosphorus and
potassium content showed marked differences with
altitude and higher NPK content was observed in
higher altitudes. This may be due to variation in soil
properties, climatic conditions and other associated
factors. These findings are in conformity with those
of Mamgain et al. (1998) and Bist and Yadaw
(2002).Leaf calcium content varied from 1.74 to 1.86,
1.78 to 1.86 and 1.68 to 1.81 percent with mean value
of 1.81, 1.82 and 1.74 per cent in pear orchards of
high, mid and low altitudes respectively. Magnesium
content in the leaves  ranged from 0.36 to 0.45, 0.40
to 0.45 and 0.42 to 0.49 percent with mean value of
0.40, 0.42 and 0.45 per cent in pear orchards of high,
mid and low altitudes respectively. Leaf calcium and
magnesium content showed marked differences with
altitude and higher Ca and Mg content were observed
in mid and low altitudes respectively and are
supported by Arora et al. (1992) This may be due to
variation in soil properties, moisture content, pH,
climatic conditions and other associated factors. The
leaf sulphur content ranged from 0.26 to 0.27, 0.24 to
0.25 and 0.21 to 0.24 percent with mean value of
0.26, 0.25 and 0.23 per cent in pear orchards of high,
mid and low altitudes respectively. The sulphur
content also showed significant variation with altitude
being higher in high altitude.
In pear leaves, the concentration of magnesium was
found to be negatively correlated with that of nitrogen
(r= -0.71), phosphorus (r= -0.78), potassium (r= -

0.65), calcium (r= -0.03), and sulphur (r= -0.36) and
similarly leaf potassium showed negative relationship
with calcium (r= -0.36), while as all other other
nutrients showed positive correlation data not shown
among themselves. The results are in accordance with
Arora et al. (1992). The correlation of soil macro
nutrients with that of leaf macro-nutrients at different
depth is presented in table-3. The leaf N, P, K, Ca and
Mg showed positive significant correlation with their
status in soil while as leaf S content does not show
significant correlation with that of soil sulphur at 0-25
cm depth. However at 25-100cm depth only leaf NPK
content showed significant correlation with their
status in soil while rest showed positive but non
significant correlation. The results are in accordance
with Arora et al. (1992).

CONCLUSION

This study has determined typical foliar nutrient
ranges for pear cultivar “Bartlett”. This information
was not previously available, and will provide pear
growers with a means to interpret the nutrient status
of their orchards. However, the results of this study
are preliminary. More extensive sampling needs to be
done to improve the accuracy of the data and to refine
the foliar nutrient values into normal, low, and high
ranges. Differences in foliar nutrient concentrations
among pear cultivars should also be studied more
extensively in the future. Nevertheless, these data
provide a basis of reference standards for foliar
analysis of pear upon which future research can
expand. This information is essential for developing
and monitoring fertilization practices for pear cultivar
“Bartlett”.

Table-1 Critical concentration of macro- nutrients in pear (Vanden-Ende and Leece, 1975)

Nutrient Deficient Marginal Adequate High Excess
Nitrogen (%) <1.80 1.80-2.20 2.30-2.70 2.80-3.50 >3.50
Phosphorus (%) <0.10 0.10-0.13 0.14-0.20 0.21-0.30 >0.30
Potassium (%) <0.70 0.70-1.10 1.20-2.00 >2.00 -
Calcium (%) <0.80 0.80-1.40 1.50-2.20 2.20-3.70 -
Magnesium (%) <0.13 0.13-0.29 0.30-0.50 0.51-0.90 >0.90
Sulphur (%) <0.10 0.10-0.16 0.17-0.26 >0.26 -

Table-2 Macro leaf nutrient content (%) of pear orchard in Kashmir

Orchard No. N P K Ca Mg S
High altitude

H-1 2.68 0.20 1.96 1.74 0.37 0.27
H-2 2.60 0.19 1.92 1.78 0.36 0.26
H-3 2.61 0.19 1.97 1.79 0.39 0.26
H-4 2.53 0.18 1.94 1.83 0.40 0.25
H-5 2.50 0.18 1.81 1.81 0.42 0.26
H-6 2.44 0.18 1.84 1.84 0.43 0.25
H-7 2.49 0.18 1.79 1.86 0.45 0.25
Range 2.44-2.68 0.18-0.20 1.79-1.97 1.74-1.86 0.36-0.45 0.25-0.27
Mean 2.55 0.19 1.89 1.81 0.40 0.26
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Orchard No. N P K Ca Mg S
High altitude

Mid altitude
M-1 2.58 0.19 1.95 1.80 0.41 0.25
M-2 2.40 0.18 1.78 1.78 0.42 0.25
M-3 2.41 0.18 1.82 1.82 0.40 0.25
M-4 2.38 0.18 1.86 1.81 0.44 0.24
M-5 2.35 0.18 1.74 1.83 0.45 0.24
M-6 2.32 0.18 1.67 1.85 0.43 0.24
M-7 2.42 0.18 1.89 1.86 0.41 0.24
Range 2.32-2.58 0.18-0.19 1.67-1.95 1.78-1.86 0.40-0.45 0.24-0.25
Mean 2.41 0.18 1.82 1.82 0.42 0.25
Low altitude
L-1 2.54 0.17 1.95 1.70 0.45 0.24
L-2 2.28 0.17 1.88 1.68 0.43 0.23
L-3 2.36 0.17 1.96 1.71 0.44 0.22
L-4 2.21 0.16 1.82 1.73 0.42 0.22
L-5 2.34 0.16 1.77 1.75 0.49 0.22
L-6 2.16 0.15 1.69 1.78 0.47 0.22
L-7 2.12 0.14 1.62 1.81 0.48 0.22
Range 2.12-2.54 0.14-0.17 1.62-1.96 1.68-1.81 0.42-0.49 0.22-

0.24
Mean 2.29 0.16 1.81 1.74 0.45 0.23
LSD altitude
(p=0.05)

0.07 0.007 0.08 0.02 0.02 0.003

±SED 0.03 0.003 0.04 0.01 0.01 0.01

Table-3 correlation of soil macro nutrients with that of leaf macro-nutrients at different depth

N P K Ca Mg S
0-25cm 0.393* 0.835* 0.932* 0.504* 0.457* 0.286
25-100cm 0.824* 0.659* 0.553* 0.248 0.231 0.347

*Significance at 5% level.
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ABSTRACT

Eggplant (Solanum melongena L.) genotypes are different in color, shape, size and taste from the
hybrids which are available in the market. The introduction and exploitation of traditional eggplant
landraces/genotypes can increase biodiversity of this crop. This project evaluated 33 eggplant
genotypes (mainly of Indian origin) to identify genetically divergent local genotypes for high fruit yield
and desirable quality traits. The highest fruit yield was for genotype EP 27. Maximum ascorbic acid
content was in genotype Keerikai. Genotypes Palamedu Local and EP 3 had minimum little leaf
incidence. A relatively high estimate of phenotypic coefficient of variation  and genotypic coefficient of
variation occurred for number of primary branches per plant, internodal length, leaf area index, number
of long styled flowers per plant, fruit length, number of fruit per plant, average fruit weight, fruit yield per
plant, total number of harvests, little leaf incidence and fruit borer infestation. High heritability, coupled
with high genetic advance as percent of mean, occurred for characters plant height, number of primary
branches per plant, days to first flowering, leaf area index, internodal length, number of long styled
flowers per plant, fruit length, fruit width, average fruit weight, number of fruit per plant, fruit yield per
plant, ascorbic acid content, total phenols content, little leaf incidence and fruit borer infestation,
indicating these traits are governed by additive genes. Selection among genotypes can increase
improvement in fruit yield and component characters.

Key words: screening, multivariate analysis, Solanum melongena, selection parameters.

Eggplant (Solanum melongena L.) is an
important vegetable crop grown in various macro-
environments (EGGNET, 2005; Lawande and
Chavan, 1998). Even though self-pollinated, a wide
range of variation exists in the morphological
characters plant type, flower and fruit characters. In
eggplant, pedigree method of breeding is generally
adopted for crop improvement (Chen et al., 2001). For
breeding programs information on the nature and
magnitude of variability and association of plant
characters is useful as a basis for selection of desirable
parents (Sherly, 2007). In crop improvement, information
on the range of variability present in quantitative character
is of great importance as the success of phenotypic
selection depends upon the range of genetic variability in
the population (Prakash et al., 1990).

Evolving superior genotypes would be effective
when existing variability in the chosen material is wide.
The variability for any character is the result of interaction
of hereditary effects of concerned genes and the influence
of environment. It is necessary to partition overall
phenotypic variability into heritable and non-heritable
components to have an effective selection for superior
genotypes (Prabhu, 2004). Estimation of coefficient of
variation helps to assess variability in the population.
Heritable variation can be effectively used with greater
degree of accuracy when heritability is studied in
conjunction with genetic advance. Thorough evaluation
of genotypes is needed to understand performance of

genotypes for yield and yield attributing characters so
promising genotypes can be identified. Well
performing genotypes can be released as a variety, or
put to further use as a breeding line. A comprehensive
knowledge on genetic parameters is indispensable for
crop improvement. The present investigation was
undertaken in eggplant to: i) identify high yielding
local types with earliness and desirable qualities; ii)
assess pest and disease tolerance among local types of
eggplant, and iii) determine the nature and magnitude
of variation among local types for growth and yield
characters.

MATERIALS AND METHODS

The experiment was conducted during the rainy
season (June to October) in 2009 and 2010 at
College Orchard, Agricultural College and Research
Institute, Madurai, Tamil Nadu, India, situated at
9°5'N latitude and 78°5'E longitude at an elevation of
147 m above MSL. Thirty-three indigenous eggplant
land race germplasm were collected from in, and
around, Tamil Nadu state with a wide range of
diversity and variability and evaluated under field
conditions for yield, quality and other traits (Table 1).

Nursery and cultivation aspects:
Seedlings were raised in raised nursery beds and

precautionary measures were taken to avoid incidence
of damping off by drenching 0.1% Carbendaziem.
Seedlings were sprayed with systemic insecticide to
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control sucking pests. The eggplant
landraces/germplasm were arranged in a Randomized
Complete Block Design with three replications.  The
experimental plot for seedling transplantation was
brought to fine tilth by ploughing and harrowing.
Cow manure at the rate of 25 tonnes per ha was
applied 20 days before transplanting. Thirty-five days
old seedlings were transplanted with the
recommended spacing of 60×60 cm to the main field
during May 2011. Each cross consisted of 60 plants
which were transplanted into a well drained loamy
soil. Cultural operations were per the TNAU Crop
Production Guide, 2005, under irrigation.

Observations were recorded from randomly
selected plants in each replication. Data were
recorded for plant height, number of primary
branches, days to first flowering, leaf area index,
intermodal length, number of long styled flowers per
plant, fruit length, fruit width, fruit circumference,
calyx length, fruit pedicel length, shoot borer
infestation, fruit borer infestation, little leaf incidence,
ascorbic acid content, total phenols content, number
of fruit per plant, average fruit weight, and fruit yield

per plant to estimate the genetic parameters.  Ascorbic
acid content was estimated by a volumetric method
(AOAC, 2001).  The Folin-Ciocalteau reagent was
used to estimate total phenols (Bray and Thrope,
1954). Selections were made in eggplant genotypes
based on fruit shape, color, size and fruit yield per
plant. Superior plants were selected and selfed. The
seed were collected from selfed fruit and stored for
further breeding.

Data analysis:
The assumption of null hypothesis was tested for

differences among genotypes (Panse and Sukhatme,
1967). Genotypic and phenotypic coefficient of
variation were calculated using the formulae
suggested by Burton (1952). Broad sense heritability
was calculated as per Lush (1949) and genetic
advance was estimated by the method suggested by
Johnson et al. (1955). Categorization of GCV, PCV
and GA were done as per Sivasubramanian and
Menon (1973) and heritability was categorized as
suggested by Robinson et al. (1949). Statistical
analyses were carried out using GENRES software.

Table 1. Salient features of different local genotypes of eggplant.
Name of Local type Calyx spinyness Fruit shape Fruit color
Kariapatty Local Spiny Round Green
Sedapatty Local (Ramakkai Blue) Spiny Round Blue
Sedapatty Local (Ramakkai Green) Spiny Oval Purplish green
Alavayal Local Spiny Round Blue
Palamedu Local Spiny Round Light blue
Melur Local Spiny Round Purple
Kallampatty Local Non spiny Round Purple
Alagarkovil Local Non spiny Round Green
Singampunari Local 1 Spiny Round Green
Singampunari Local 2 Spiny Round Blue
Veerakkal Local (Sempatty Authur) Spiny Oblong Light green
Keerikai Spiny Oblong Green
Nilakottai Local Non spiny Oblong Dark green
SM 1 Spiny Round Green
SM 2 Spiny Round Whitish blue
SM 3 Spiny Oblong Whitish blue
SM 4 Spiny Round Green
SM 5 Non spiny Round Green
EP 3 Spiny Round Blue
EP 4 Spiny Round Blue
EP 5 Spiny Round Blue
EP 7 Non spiny Round White
EP 9 Spiny Round Purple
EP 10 Non spiny Round Purple
EP11 Non spiny Round Purple
EP 17 Spiny Round Purple
EP 20 Non spiny Round Purple
EP 21 Non spiny Round Blue
EP 23 Non spiny Round Blue
EP 27 Spiny Round Blue
EP 28 Non spiny Round Blue
EP 29 Spiny Long Purple
EP 30 Non spiny Round Blue
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Table 2. Analysis of variance for yield and quality characters
Source df X1a X2 X3 X4 X5 X6 X7 X8 X9 X10

Replication
1 4.306 0.310 60.134 6.7538 1.359 3.739 0.117

0.38
4

1.15
2

2.781

Genotypes
32

305.19*
*

7.850*
*

13.404*
*

6876.0*
*

256.80*
*

88.864*
*

4.128*
*

1.06
0 **

9.89
8 **

0.407*
*

Error
32 4.283 0.119 1.230 2.163 3.718 2.325 0.640

0.20
4

2.91
8

0.138

Source df X11 X12 X13 X14 X15 X16 X17 X18 X19
Replicatio
n

1 1.046 6.40 3.892 -0.0023 -0.129 4.208 0.293 1.227 0.026

Genotypes
32 0.439**

782.90
**

111.83
**

4.486**
4014.2*

*
58.314*

*
160.85*

*
205.93

**
0.058*

*
Error 32 0.222 2.880 4.610 0.0004 0.0060 19.944 36.066 53.272 0.014
** Significant at 1% level, ANOVA.
a X1 = Plant height; X2 = Number of primary branches per plant; X3 = Days to first flowering; X4 = Leaf area index; X5 =
Internodal length; X6 = Number of long styled flowers per plant; X7 = Fruit length; X8 = Fruit width; X9 = Fruit
circumference; X10 = Calyx length;X11 = Fruit pedicle length; X12 = Average fruit weight; X13 = Number of fruit per plant;
X14 = Ascorbic acid content; X15 = Total phenols content; X16 = Little leaf disease incidence; X17 = Fruit borer infestation;
X 18 = Total numbers of harvests; X19 = Fruit yield pert plant.

Table 3. Mean performance of local genotypes of eggplant for growth parameters.

Name of the local type
Plant height

(cm)
Number of primary

branches/plant

Days to first
flowering

(days)

Leaf area
index

Internodal
length (cm)

Kariapatty Local 145.35* 8.03 81.50* 145.28* 5.53*
Sedapatty Local (Ramakkai Blue) 119.13 10.90* 81.50* 122.92 7.70*
Sedapatty Local (Ramakkai Green) 124.12 10.10* 78.50* 116.09 10.34
Alavayal Local 149.97* 7.94 78.50* 108.37 9.17*
Palamedu Local 146.65* 5.49 80.00* 153.29* 9.72
Melur Local 122.50 8.06 78.50* 93.40 9.17*
Kallampatty Local 125.78 8.18 78.00* 100.67 7.86*
Alagarkovil Local 140.73* 7.59 77.00* 96.05 9.41*
Singampunari Local 1 120.61 6.53 77.00* 97.50 9.44*
Singampunari Local 2 117.44 7.65 77.50* 76.54 10.71
Veerakkal Local (Sempatty Authur) 112.56 7.73 82.00* 85.82 8.64*
Keerikai 133.50* 10.12* 75.00* 107.31 7.69*
Nilakottai Local 125.73 9.53* 81.00* 70.22 6.65*
SM 1 125.36 10.83* 77.00* 94.74 6.27*
SM 2 100.74 10.34* 76.50* 91.51 6.89*
SM 3 113.64 10.94* 81.00* 95.17 5.62*
SM 4 121.17 10.17* 78.50* 96.18 6.63*
SM 5 116.13 9.33* 78.00* 104.83 6.49*
EP 3 144.44* 5.68 83.00 201.97* 12.37
EP 4 131.92* 5.75 82.00* 186.39* 8.54*
EP 5 116.43 7.63 82.00* 133.53* 11.09
EP 7 118.95 6.76 81.50* 79.73 9.20*
EP 9 141.21* 4.55 82.50* 180.59* 13.09
EP 10 134.59* 5.12 82.50* 272.80* 12.51
EP11 121.81 4.94 81.50* 311.81* 8.84*
EP 17 132.19* 4.75 82.50* 141.20* 10.22
EP 20 142.12* 5.89 84.00 248.49* 11.73
EP 21 143.74* 5.57 84.00 189.10* 9.45*
EP 23 104.71 6.98 84.00 102.00 6.32*
EP 27 128.81 6.20 82.00* 82.14 7.55*
EP 28 136.53* 7.55 85.00 106.61 8.76*
EP 29 129.62 5.35 82.50* 137.13* 10.43
EP 30 121.48 6.95 81.50* 93.89 9.09*
Mean 127.56 7.55 80.53 131.39 8.88
SEd 2.070 0.346 1.109 1.471 0.341
CD (P =0.05) 4.216 0.704 2.259 2.996 0.694
*Significant at 5% level
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Table 4. Mean performance of local genotypes of eggplant for yield attributes
Name of the local type Number of long styled

flowers per plant
Fruit

length (cm)
Fruit width

(cm)
Fruit

circumference
(cm)

Calyx
length (cm)

Kariapatty Local 27.5 6.52 4.69 13.98 3.09
Sedapatty Local (Ramakkai Blue) 26.92 6.90 4.19 14.19 3.49
Sedapatty Local (Ramakkai Green) 22.4 6.55 4.27 13.71 3.06
Alavayal Local 23.74 6.61 4.72 14.95 3.55
Palamedu Local 26.8 6.71 5.30 18.61 3.21
Melur Local 25.43 7.09 5.03 15.03 3.87
Kallampatty Local 20.2 6.55 5.05 16.82 3.85
Alagarkovil Local 18.77 6.80 4.50 14.55 2.90
Singampunari Local 1 29.2 6.02 4.18 14.00 3.24
Singampunari Local 2 32.17* 5.77 4.57 13.95 3.70
Veerakkal Local (Sempatty Authur) 36.8* 9.98* 3.25 10.39 3.44
Keerikai 34.12 7.68 4.08 14.41 4.19*
Nilakottai Local 27.2 7.54 4.34 14.73 2.97
SM 1 25.98 7.19 4.35 13.62 2.98
SM 2 32.14* 6.88 4.60 14.80 2.78
SM 3 31.79* 7.10 5.01 14.94 3.24
SM 4 21.2 7.76 4.17 13.47 3.05
SM 5 18.46 7.00 4.46 14.88 3.33
EP 3 23.2 7.34 6.29* 18.41 2.90
EP 4 21.79 9.96* 6.72* 20.31* 3.52
EP 5 20.2 5.32 5.66 16.07 3.59
EP 7 19.33 5.77 5.46 17.40 3.01
EP 9 26.6 7.31 5.28 17.77 3.70
EP 10 24.33 7.42 5.52 16.27 3.77
EP11 16.8 6.97 4.94 16.83 3.97
EP 17 16 6.95 5.38 18.50 3.73
EP 20 20.8 8.89 6.01* 19.40* 3.86
EP 21 18.84 7.52 5.34 17.71 4.39*
EP 23 33.6* 9.01* 6.04* 19.95* 3.38
EP 27 31.18 6.00 4.66 17.24 2.33
EP 28 22.5 8.50 5.55 17.56 3.26
EP 29 26.86 12.64* 4.72 14.26 3.27
EP 30 30.2 6.61 4.58 14.76 2.73
Mean 28.27 7.36 4.94 15.87 3.38
SEd 1.525 0.800 0.453 1.708 0.371
CD (P =0.05) 3.106 1.630 0.922 3.480 0.757

*Significant at 5% level

RESULTS AND DISCUSSION

Evaluation of Genotypes
The success of crop improvement lies in

selection of suitable parents. While evaluating
genotypes, high mean value is considered an
acceptable procedure. The 33 eggplant genotypes
assembled from different geographical locations were
evaluated for 19 characters and given scores based on
their significance over the general mean for all 19
characters. Genotypes affected all traits (Table 2).
Ananthalakshmi (2001) and Preneetha (2002)
reported similar results in eggplant.

Based on Mean Performance
Genotype Alavayal Local was tallest (Tables 3,

4, 5 and 6). 'SM 3' had more branches followed by
'Sedapatty Local' ('Ramakkai blue'), 'SM 1', 'SM 2',
'Sedapatty Local' ('Ramakkai green'). Genotypes or
varieties with high yield and earliness are preferred.
Genotype Keerikai had the earliest flowering. Genotypes
SM 2, Alagarkovil Local, Singampunari Local 1, SM
1, also had early flowering.  Patel et al. (2004) reported
similar trend of earliness. Long fruit occurred in
genotype EP 29 followed by Veerakkal Local
(Sempatty Authur), EP 4, and EP 23. Patil et al.

(2001), Preneetha (2002) and Thangamani (2003) also
reported  the importance of fruit length in eggplant.

Greater fruit circumference was recorded in round
type fruit in genotype EP 4, followed by EP 23, EP 20.
Number of fruit per plant is the most important criterion for
yield contributing charactersy. Genotype SM 5 was the
best performing genotype followed by the genotypes EP
30, EP 28, EP 27, EP 23, and Alagarkovil Local for
yield attributes. The highest fruit weight occurred in
genotype EP 11, while the lowest was in 'Kariapatty
Local'. Smaller size eggplant fruit are preferred by some
and genotypes or varieties with lower fruit weight like SM
5, Singampunari Local 2, Veerakkal Local (Sempatty
Authur), Nilakottai Local, could be accomplished.

Genotypes EP 27 and EP 3 had the highest yield per
plant., and 'Veerakkal Local' ('Sempatty Authur') was least.
Sridhar et al. (2001) and Preneetha (2002) obtained similar
results of round type with high marketable fruit yield. Total
number of harvest contributes to yield in eggplant.
Seventeen genotypes had 11 harvests, and Singampunari
Local 1, EP 9 had in 8.5 harvests.

Quality is an important factor in vegetables.
Generally, higher ascorbic acid content would
increase nutritive value of fruit, which would help
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in retention of color and flavor (Sasikumar,
1999). The genotype Keerikai had higher ascorbic
acid content, followed by 'Kallampatty Local', 'SM 2',
'SM 3', 'SM 4', and 'Singampunari Local 1'. Total
phenols affect resistance in eggplant, for the pest fruit
borer (Preneetha, 2002). High total phenols content in
genotype EP 28 had the highest for phenol content
followed by genotypes EP 17, EP 11, EP 4; EP 9 had a
low incidence of fruit borer. Genotype EP 4 was adjudged
best since it had superior performance for 10 of 19
characters: plant height, days to first flowering, leaf area

index, internodal length, fruit length, fruit width, fruit
circumference, average fruit weight, total phenol content,
fruit borer infestation, and disease incidence. The genotypes
Kariapatty Local, Alagarkovil Local, SM 5, EP 3, EP 9, EP
20, EP 21, EP 23, were superior for 8 characters.
Genotypes Alavayal Local, Kallampatty Local,
Keerikai, Veerakkal Local (Sempatty Authur),
Palamedu Local, SM 1, EP 10, EP 11, EP 17, EP 28,
and EP 29 were superior for 7 characters. These
genotypes could be utilized for further breeding for
improvement of fruit yield.

Table 5. Mean performance of local genotypes of eggplant for yield attributes.

Name of the local type
Fruit pedicel
length (cm)

Number of fruit
per plant

Average
fruit

weight (g)

Fruit yield
per plant

(kg)

Total
number of

harvest
Kariapatty Local 4.29 30.05* 29.86 0.90 12.5
Sedapatty Local (Ramakkai Blue) 5.12 22.38 43.76 0.98 9.5
Sedapatty Local (Ramakkai Green) 4.18 27.87 43.65 1.22 11
Alavayal Local 5.26 17.88 74.35* 1.33 13.5
Palamedu Local 5.50 25.94 58.26 1.51* 9.5
Melur Local 4.95 30.48* 43.88 1.34 14
Kallampatty Local 4.04 21.52 59.65* 1.28 11.5
Alagarkovil Local 4.45 32.38* 34.00 1.10 11
Singampunari Local 1 4.20 21.63 38.11 0.82 8.5
Singampunari Local 2 4.60 26.20 32.31 0.85 10.5
Veerakkal Local (Sempatty Authur) 5.26 23.95 31.87 0.76 12.5
Keerikai 4.79 24.79 57.36 1.42 14.5*
Nilakottai Local 4.63 24.59 33.07 0.81 12.5
SM 1 4.39 20.60* 57.19 1.18 13.5
SM 2 4.39 30.13* 43.91 1.32 12.5
SM 3 4.60 26.24 50.86 1.33 12.5
SM 4 4.20 27.99 52.72 1.48 13.5
SM 5 4.20 50.95* 31.96 1.62* 10.5
EP 3 4.77 19.42 69.20* 1.83* 10.5
EP 4 5.12 21.96 83.70* 1.83* 11.5
EP 5 4.81 24.63 58.75 1.52* 14
EP 7 4.68 30.34* 50.09 1.54* 12
EP 9 6.20* 18.71 82.50* 1.49 8.5
EP 10 4.70 14.55 102.39* 1.22 9
EP11 4.51 11.54 105.94* 1.41 10
EP 17 5.75* 18.12 78.07 1.19 9
EP 20 5.01 14.86 80.07* 1.30 10.5
EP 21 5.88* 24.39 53.38 1.47 14
EP 23 3.99 32.43* 45.35 1.32 9.5
EP 27 3.99 48.39* 39.88 1.93* 10
EP 28 5.22 34.05* 56.70 1.80* 11
EP 29 4.99 30.58* 58.96 1.78* 14
EP 30 4.10 34.50* 51.56 1.33 11.5
Mean 4.72 25.72 55.55 1.33 11.47
SEd 0.472 2.147 1.697 0.085 1.290
CD(P =0.05) 0.961 4.374 3.457 0.174 2.628
*Significant at 5% level
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Table 6.  Mean performance of eggplant land races for pest, disease and quality attributes.
Name of the local type Percent fruit

borer infestation
Percent disease

incidence
Ascorbic acid content

(mg / 100g)
Total phenols

Content (mg/100g)
Kariapatty Local 43.75* 22.92* 11.54* 67.28
Sedapatty Local (Ramakkai Blue) 47.92* 18.75* 10.24* 51.77
Sedapatty Local (Ramakkai Green) 47.92* 20.83* 10.84* 50.54
Alavayal Local 56.25 14.58* 11.34* 46.04
Palamedu Local 56.25* 10.42* 9.86* 58.30
Melur Local 39.58* 18.75* 11.47* 82.60
Kallampatty Local 41.67* 14.58* 12.58* 61.47
Alagarkovil Local 54.17* 25.00* 11.13* 40.37
Singampunari Local 1 43.75* 14.58* 11.88* 72.23
Singampunari Local 2 43.75* 20.83* 10.96* 48.28
Veerakkal Local (Sempatty Authur) 31.25* 10.42* 10.69* 49.37
Keerikai 39.58* 18.75* 13.47* 55.41
Nilakottai Local 35.42* 18.75* 10.86* 29.32
SM 1 47.92* 27.08* 11.70* 56.05
SM 2 37.50* 20.83* 12.16* 73.65
SM 3 56.25* 25.00* 11.66* 70.25
SM 4 60.42 14.58* 11.38* 74.11
SM 5 58.33* 22.92* 10.68* 72.24
EP 3 52.08* 10.42* 9.86 61.40
EP 4 60.41 18.75* 9.38 152.07*
EP 5 58.33* 16.67* 8.85 135.03*
EP 7 52.08* 14.58* 9.88 52.93
EP 9 33.33* 16.67* 8.85 148.31*
EP 10 45.83* 20.83* 8.13 100.40*
EP11 58.33* 29.17 9.57 185.67*
EP 17 37.50* 25.00* 8.85 193.42*
EP 20 41.67* 14.58* 7.88 89.08*
EP 21 52.08* 27.08* 9.35 86.73*
EP 23 37.50* 27.08* 8.86 80.75
EP 27 52.08* 12.50* 9.56 88.34
EP 28 58.33* 18.75* 8.84 198.44*
EP 29 31.25* 14.58* 7.71 63.26
EP 30 47.92* 10.42* 7.38 60.93
Mean 47.29 18.69 10.22 83.51
SEd 6.006 4.466 0.019 0.078
CD(P =0.05) 12.233 9.097 0.039 0.158

*Significant at 5% level

Table 7. Variability parameters for different characters in eggplant.

Character PCV GCV Heritability
GA as percent

of mean
Plant height (cm) 9.75 9.61 97.23 19.53
Number of primary branches 26.45 26.05 97.00 52.85
Days to first flowering 3.35 3.06 83.19 5.75
Leaf area index 44.76 44.75 99.94 92.15
Internodal length (cm) 22.72 22.39 97.15 45.46
Number of long styled flowers per plant 26.30 25.62 94.90 51.42
Fruit length (cm) 20.99 17.95 73.14 31.62
Fruit width (cm) 16.11 13.25 67.61 22.45
Fruit circumference (cm) 15.96 11.77 54.45 17.90
Calyx length (cm) 15.48 10.88 49.40 15.75
Fruit pedicel length (cm) 12.20 6.98 32.75 8.23
Number of fruit per plant 29.66 28.46 92.08 56.27
Average fruit weight (g) 35.68 35.54 99.27 72.96
Fruit yield per plant (kg) 22.91 21.99 92.13 43.48
Total number of harvests 17.54 13.46 58.90 21.28
Fruit borer incidence (%) 20.98 16.70 63.37 27.39
Little leaf disease incidence (%) 33.47 23.43 49.03 33.80
Ascorbic acid content (mg/100g) 14.66 14.65 99.98 30.18
Total phenol content (mg/100g) 53.64 53.33 99.66 92.97

Contribution of traits towards genetic
divergence

The ranking of genotypes based on the method
of Zeng et al. (2002) indicated that genotypes could
be ranked more appropriately than by the commonly
employed method of using mean and critical

difference values for all traits, without considering
their magnitude of contribution towards the total
genetic divergence. This method relies on the
contribution of characters to genetic divergence for
ranking of genotypes. The combined ranking, results
in identification of superior genotypes for further
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exploitation as potential parents in hybridization.
Combined ranking based on yield per plant, total
phenols, fruit diameter, days to first flowering and
ascorbic acid content which contributed the most to
genetic divergence resulted in identification of EP 29,
EP 4, EP11, EP 17, EP 20, EP 21, EP 23, EP 27and
EP 30 as superior genotypes for further utilization as
parents for hybridization.

Comparison of ranking based on average
performance and contribution of characters
towards genetic divergence

Ranking based on mean performance and
contribution of characters towards divergence resulted
in identification of genotypes EP 4, EP11, EP 17, EP
20, EP 23, EP 27and EP 28 as better genotypes and
which could be utilized as parents in hybridization for
improvement of fruit yield and quality.

Variability, heritability and genetic advance
Improvement in crop yield depends upon the

magnitude of genetic variability available in breeding
material and the extent to which the determining yield
component traits are heritable from generation to
generation. Genetic variability can be used for
selecting suitable parents; however, the quantitative
characters are prone to environmental influence that
necessitates partitioning of overall variances as
heritable and non-heritable components for efficient
breeding (Hiremath and Rao, 1974). The extent of
variability in the genotypes collected from different
sources and the amount of selection through
heritability and genetic advance estimates was
analysed. Analysis of variance revealed significant
differences among the 33 genotypes for all traits
studied.

Absolute variability in characters can not be
the decisive factor for deciding which character is the
most variabile. Relative values of phenotypic and
genotypic coefficient of variation gives an idea of the
magnitude of variability in a population since the
estimate of genotypic and phenotypic coefficient of
variation, heritability and expected genetic advance
are useful for yield improvement and the above
values were estimated to know the scope of
improvement in the yield of eggplant genotypes.
Measures of genotypic and phenotypic coefficient of
variation are necessary to understand the role of
environmental influence on traits. Genotypes
exhibited considerable variability for all traits studied.

Variability
A relatively high estimate of genotypic and

phenotypic coefficient of variation occurred for
number of primary branches per plant, internodal
length, leaf area index, number of long styled flowers
per plant, fruit length, number of fruit per plant,
average fruit weight, fruit yield per plant, total
number of harvests, little leaf incidence and total
phenols content (Table 7).

Moderate phenotypic and genotypic coefficients
of variation occurred for fruit width, fruit
circumference, calyx length, and ascorbic acid
content. This agrees with the findings of Vadivel and
Babu (1993) for fruit girth and Patil and Ajri (1993) for
calyx length. Low estimates of phenotypic and
genotypic coefficients of variation occurred for plant
height, days to first flowering, pedicel length. The
coefficient of phenotypic and genotypic variation for
all characters were similar in magnitude suggesting
that the characters are not much affected by
environmental factors; the selection may be based on
phenotypic values.

Heritability and genetic advance as percent of
mean

Genotypic coefficient of variation does not give
an idea of total heritable variation. It may not be
feasible to determine amounts of heritable variation
and relative degree to which a character is transmitted
from parent to offspring by estimate of heritability.
Heritability estimate in broad sense alone, does not
serve as the true indicator of genetic potential of
genotypes since the potential is restricted by the
interaction with environment. It is advisable to
consider predicted genetic advance as percent of
mean in conjunction with heritability estimate as a
reliable tool in selection (Johnson et al., 1955).
Heritability value was high for all characters,
indicating that most variability was due to genotypic
causes. High heritability indicated that there was
more additive genes for these characters.

High heritability, coupled with high expected
genetic advance, occurred for plant height, number of
primary branches, days to first flowering, leaf area index,
internodal length, number of long styled flowers per plant,
fruit length, fruit width, average fruit weight, number of
fruit per plant, ascorbic acid content, total phenols content,
little leaf incidence, fruit borer infestation, fruit yield per
plant, which indicates that selection among genotypes can
bring about significant improvement in the fruit yield and
its component characters. Further high heritability
coupled with high expected genetic advance indicated
involvement of additive genetic variance, therefore
selection may be effective. Ascorbic acid had high
heritability and high expected genetic advance, which
confirms predominance of additive and non-additive
gene action. Total number of harvests had moderate
heritability and low genetic advance indicating the
role of non-additive gene action which includes
dominance and epistasis. It is inferred that all
characters, except total number of harvest exhibited
moderate heritability and high genetic advance and
ascorbic acid exhibited high heritability and high
genetic advance indicating the predominance of
additive gene action and selection is more effective.
For improvement of these traits, simple pedigree
method of breeding followed by selection should be
promising. Ascorbic acid, which is under influence of
additive, and non-additive, gene action as evidenced
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from high heritability with moderate genetic advance,
may be improved through selection. Total numbers of
harvests is influenced by non-additive gene action
which include dominance as epistasis as evidenced by
moderate heritability with low genetic advance.
Selection for this character might not be very
effective.

Genotype, EP 4 was best since it had
superior performance in 11 characters. The genotype
EP 11 was desirable followed by genotypes EP 17,
EP 20, EP 23, EP 27,EP 29, and EP 30. High
heritability coupled with high genetic advance
occurred indicating that traits are governed by

additive genes. Simple selection will be effective for
these characters. Screening and evaluation of land
races for yield, quality and their tolerance to pest and
diseases should be investigated to improve eggplant.
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ABSTRACT

Intra-group co-heritability of different pairs of characters involving days to 50% silking, days to
50% tasselling, days to 75% dryhusk, plant height(cm), ear height(cm), shelling percentage, ear
length(cm), ear girth(cm), kernel rows, kernels per row, test weight(g) and grain yield per hectare(kg) in
55 hybrids of maize of varied wilt tolerance was determined. Further, coefficients of variability and
broad sense heritabilities were estimated. The results showed co-heritability values depended upon the
material chosen. Nevertheless, selection criteria on the basis of high co-heritability value exhibited by a
few character pairs involving yield was formed. The highest value of co-heritability was found between
grain yield with shelling percentage followed by ear height (cm), kernels per row and test weight (g). On
the other hand, highest heritability estimates were found in test weight (g) followed by shelling
percentage and ear girth (cm). The simultaneous selection of these characters would lead to increase
in grain yield and that the selection should lead to fast genetic improvement of the material.

Key words: Co-heritability, Heritability, Coefficient of variation, Wilt tolerance, Maize, Grain yield.

Corn being an important crop, has wide
adaptation and is able to grow in regions ranging from
semiarid with annual rainfall of 20-25 cm to those
where annual rainfall may exceed 400cm.
Appreciating fully its importance in Indian
agriculture, considerable efforts to its economic
production are constantly underway. Considering its
importance being a cereal crop, the present study was
undertaken to measure the co-heritability estimates
for response to joint inheritance for various attributes.
Further, other genetic studies on maize were
undertaken in Agricultural Research Station,
Karimnagar district, Andhrapradesh to estimate the
co-heritability, coefficients of variation and
heritability for different plant traits.

MATERIALS AND METHODS

The study was conducted at Agricultural
Research Station, Karimnagar district during rabi,
2010. In total, 55 maize hybrids possessing a wide
genetic background with varied tolerance to late wilt
disease caused by Cephalosporium maydis were
grown in a randomized block design with three
replications. Each plot consisted of six rows of four
meter length with row spacing and plant spacing of 75
and 20 cm respectively. Data on days to 50% silking,
days to 50% tasselling, days to 75% dryhusk, plant
height (cm), ear height (cm), shelling percentage, ear
length (cm), ear girth (cm), kernel rows, kernels per
row, test weight (g), and grain yield per hectare (kg)
were recorded during cropping season and after
harvest. Co-heritability was calculated by the formula
suggested by Nei(1960). Analysis of variance for all
the plant traits recorded was carried out according to
Steel and Torrie(1980). The heritability estimate of a

trait was computed as ratio between the estimate of
genetic variance and phenotypic variance(Singh and
Choudhary, 1985).

RESULTS AND DISCUSSION

Co-heritability ascribed to the co-inheritance of
different character pairs and indicates the genetic
progress which could result from the joint selection
for these characters. It is a better genetic parameter
than genetic correlation as correlation does not take
account of environmental variance which is also
component of phenotypic variance to which selection
is applied (Mehan and Sainy, 1962). Further, the
heritability provides the precise information about the
degree to which a given character is controlled by
inheritance. It provides confidence in selection
strategies and the breeder has often exploited it to
incorporate desirable attributes in crop plants.
Therefore, to raise the efficiency of plant selection an
attempt has been made in this paper to present co-
heritability estimates, co-efficiency of variance and
heritability estimates among different economic traits
in a group of 55 maize hybrids.

Co-heritability estimates appearing in Table 1
show that grain yield per hectare exhibited positive
co-heritability with all the traits except days to 50 %
tasselling and days to 50% silking. Highest co-
heritability was found between grain yield per hectare
with shelling percentage (6828.3) followed by ear
height (5324.9), kernels per row (1232.3) and test
weight (1111). Shelling percentage of normal ears
usually about 80 percent when fields are ready for
harvest. This gives idea about ratio between the grains
and the shank. More grain weight always favourable
for contributing towards higher yields. Similarly for
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ear height trait, long ears  accommodate more number
of kernels per row. Further, simultaneous selection for
number of kernels per row and test weight contributes
towards higher yields. Similar results were reported in
greengram (Bashir et al., 1985) for seed yield with

pod length and number of clusters per plant and in
Barley (Jalal et al., 2012) for grain yield with number
of spikelets per spike and number of internodes per
main stem.

Table 1: Coheritability among yield and yield components in wilt tolerant hybrids of maize at ARS,
Karimnagar, Andhrapradesh.

Characters Days to
tasselling

(50%)

Days to
silking
(50%)

Days to
75%
dry

husk

Plant
height
(cm)

Ear
height
(cm)

Shelling
(%)

Ear
length
(cm)

Ear
girth
(cm)

Kernel
rows

Kernels/
row

Test
weight

(g)

Days to
silking(50%) 3.792
Days to 75% dry
husk 0.147 0.205
Plant height
(cm) 10.268 5.762 4.424

Ear height (cm) 4.034 1.730 4.044 160.652

Shelling (%) -2.415 -2.253 0.362 -0.888 4.392

Ear length (cm) -0.250 -0.339 0.190 2.586 -0.089 0.325

Ear girth (cm) -0.200 -0.282 0.232 1.288 -0.738 -0.115 0.835

Kernel rows 0.097 -0.002 0.207 2.600 1.051 -0.015 0.444 0.417

Kernels/ row -0.304 -0.631 -0.111 10.948 2.549 1.758 2.863 1.152 0.510

Test weight (g) -1.445 -1.385 1.283 -8.304 -5.405 -0.251 2.028 2.687 0.645 2.524

Grain Yield /ha -720.44 -954.11 507.356 756.657 5324.9 6828.3 466.2 473 340.392 1242.3 1111

Among the yield components, test weight (g)
showed highest positive co-heritability with ear girth
(2.687) followed by kernels per row (2.524), ear
height (2.028) and kernel rows (0.645). This indicates
that test weight is more influenced by the cob and
kernel characters rather than the plant characters.
Shelling percentage showed positive co-heritability
with ear height (4.392) and kernels per row (1.758).
As the trait shelling percentage highly correlated with
yield of the hybrid, simultaneously selection for ear
height and kernels per row will improve the shelling
percentage. Kernels per row had highest co
heritability with ear length (2.863), ear height (2.549)
and ear girth(1.152). More ear length and ear girth
favor more number of kernels per row.
Simultaneously, ear height trait, presence of ear at 45-
55 percent height of the plants favor the accumulation
of more photosynthates in kernels.

The results from the heritability estimates
are presented in Table 2. High heritability estimates
were obtained for test weight (0.958), Shelling
percentage (0.950) and ear girth (0.810). Choudhari
and Choudhari, 2002, Om Prakash et al., 2006 and
Sumathi et al., 2005 were also reported high
heritability for test weight and Mani and Bisht, 1996
for cob girth and shelling percentage. These estimates
indicates that the test weight and shelling percentage
are comparatively least effected by the environment
over ear girth.

Moderate heritability estimates recorded for days to
50 % tasselling (0.680), plant height (0.609), days to
50% silking (0.591), kernels per row (0.545), ear girth
(0.544) and ear height (0.515). This indicates these
characters are comparatively more influenced by the
environment, which reveals the importance of timely
attending the package of practices especially,
weeding, fertilizer applications and frequency of
irrigations contributes to the environment. Co-
heritability estimates also revealed high correlation
between the characters such as ear height and kernels
per row which are more influenced by the
environment. Any deviation from the crop
management aspects will definitely attributed to these
characters, thereby change in the yield component.
Simultaneous selection for shelling percentage, test
weight based on parental line performance is more
favorable. Thus as selection for number of kernels per
row and ear height needs to be selected based on
performance of genotypes with constant environment
factors.

Among all the characters kernel rows
(0.0312) and days to 75 % dryhusk (0.172) recorded
lowest heritability estimates which reveals high
influence of environment on these characters. Robin
and Subramanian, 1994 and Mani and Bisht, 1996
also recorded lowest heritability for number of
kernels per row.
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Table 2: Genotypic and phenotypic coefficient of variations and heritability for yield and components in

wilt tolerant hybrids of maize.

Characters MSS CD(1%) S.Em. CV PCV GCV Heritability
(Broad Sense)

Days to tasselling
(50%) 9.879 2.47 0.659 1.70 3.05 2.530 0.680
Days to silking(50%) 9.034 2.82 0.751 1.93 3.01 2.310 0.591
Days to 75% dry
husk 2.355 2.61 0.694 1.18 1.294 0.530 0.172
Plant height (cm) 598.276 22.301 5.928 6.37 10.183 7.940 0.609
Ear height (cm) 275.067 17.59 4.67 10.95 15.67 11.250 0.515
Shelling (%) 31.914 NS NS NS 4.08 4.080 1.000
Ear length (cm) 4.42 2.13 0.56 5.90 8.74 6.440 0.544
Ear girth (cm) 2.456 0.91 0.24 3.04 6.98 6.280 0.810
Kernel rows 1.479 1.71 0.45 6.08 7.325 4.090 0.312
Kernels/ row 29.501 5.501 1.46 8.49 12.59 9.290 0.545
Test weight(g) 52.073 1.86 0.49 3.14 15.46 15.140 0.958
Cob yield/ha (kg) 5891167.1 1298.37 345.14 8.08 19.9 18.210 0.837
Grain Yield / ha 4222431.9 1046.31 278.14 8.07 20.92 19.310 0.851

Data given in Table 2 depicted that sufficient
genetic variability existed in most of the characters.
The magnitude of genotypic variances for most
characters lower than those of phenotypic (genotypic
x location) variances. Yousaf Mahammad and Saleem
Mahammad, 2002 also reported similarly for
quantitative characters in maize. Highest coefficient
of genotypic variance was observed in grain yield per
hectare(19.31) followed by cob yield(18.21), test
weight(15.14) and kernels per row(9.19). Almost
similar pattern was recorded for phenotypic
coefficient of variance for different plant characters.
Grain yield per hectare exhibited greater magnitude of
coefficient of phenotypic covariance (20.92) followed
by cob yield per hectare (19.9) and ear height(15.67).
High GCV and PCV reported by Jha and Ghosh, 2001

for grain yield, Mani and Bisht, 1996 and Omprakash
et al., 2006 for test weight and kernels per row.

More consistency was observed in test weight
and ear girth. Minimum level of genotypic coefficient
of variance was found for days to 50 %
tasselling(2.530) and days to 50 % silking(2.310).
Similarly, minimum level of phenotypic co-variance
was recorded for days to 75% dry husk (1.29), days to
50% silking (3.01) and days to 50% tasselling (3.05).
Similar results were noticed by Pradeepkumar and
Satyanarayana (2001) for days to 50% tasseling, days
to 50% silking. The other characters differed in the
extent of their variation as measured by the
coefficients of variation. The magnitude of genotypic
coefficient of variation was low as compared to that
of phenotypic coefficients of variation in all the traits
studied.
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ABSTRACT

Studies on efficacy of pest management modules against mango hopper, Amritodus atkinsoni
Leth. on mango were carried out during 2010-2011 and 2011-12. The results showed that module 4
(first spray at panicle emergence with Spinosad 0.004%, second spray of Thiamethoxam 0.008% after
21 days of 1st spray and third spray (need based) of Neem Azal 1000 ppm when fruits were at pea
size) was found to be most effective in reducing (5.13 hoppers / panicle/week, 63%) mango hopper
population in Zone III of Bihar. This was followed by module 3 (first spray of Thiamethoxam 0.008% at
panicle emergence, second spray of Profenophos 0.05% after 21 days of 1st spray and third spray
(need based) of Carbaryl 0.15% when fruits were at pea size) (5.84 hoppers / panicle/week, 58%).
While maximum (113.68 / 100 panicle) fruit set per 100 panicle at marble stage was recorded in
module 4. Considering yield and cost-benefit ratio against management of mango hopper over the
period of investigation, module 4 (88.20 kg/tree, 49%) was found most economical and it was followed
by module 3 (80.38 kg/tree, 45%).

Key words: Mango hopper, Management, Modules

Mango is one of the major fruit crop of South
Asia from time immemorial and still remains a
prominent horticultural crop of India. Bihar stands
fourth in India in the production of mango with an
area of 3944 ha. Mango hopper is a serious pest of
mango which may cause up to 50 per cent crop loss in
cases of severe infestation. This pest is expected to
emerge from the last week of February to first week
of March. This is the most important pest recorded
during the flowering seasons throughout Bihar.
Among many species of hoppers reported, Ideoscopus
clypealis L., Ideoscopus niveosparsus L. and A.
atkinsoni L. are of major importance, persistent on
panicles and leaves, respectively (Soomro et al.,
1987). Mohyuddin and Mahmood, 1993 reported that
A. atkhinsoni and I. niveosparsus are found on the
upper canopies of mango trees at different times of
the year. Mango hoppers were found colonized during
both vegetative and reproductive phase of the crop.
Peak incidence was noticed during full bloom stage of
the crop after which the insects migrated to cracks
and crevices of the trunk (Babu et al., 2002). Hoppers
are a serious problem in mango production. Hence,
the present studies were designed and executed.

MATERIALS AND METHODS

The experiment was conducted during 2010-
2011 and 2011-12 at the AICRP Research Centre,
Sabour, Bhagalpur, Bihar. Mango variety Langra was
taken for conducting the trial. The plots were set out
in a randomized block design with six modules
including an untreated check (M1:first spray at
panicle emergence with Beauveria  basiiana (1 × 10

7 spores/ml), second spray of Verticillium lecanii (1 ×
10 7 spores/ml) after 10 days of 1 st spray and third
spray with Neem Azal 1000 ppm (10 days after 2 nd

spray); M2:first spray at panicle emergence with
Neem Azal (1000 ppm), second spray of
Nimbecedene (1500 ppm) after 10 days of 1st spray,
third spray with  Neem Azal 1000 ppm (10 days after
2nd spray) and fourth spray of  Nimbecedene (1500
ppm) after 15 days of 3rd spray; M3: first spray of
Thiamethoxam (0.008%) at panicle emergence,
second spray of Profenophos (0.05%) after 21 days of
1st spray and third spray (need based) of Carbaryl
(0.15%) when fruits were at pea size; M4: first spray
at panicle emergence with  Spinosad (0.004%),
second spray of Thiamethoxam (0.008%) after 21
days of 1st spray and third spray (need based) of
Neem Azal (1000 ppm) when fruits were at pea size;
M5: first spray at panicle emergence with Acephate
(0.04%), second spray of Spinosad (0.004%) after 21
days of 1st spray and  third spray (need based) of
Carbaryl (0.15%) when fruits were at pea size;  M6:
untreated check). Five replications were done. The
observations were recorded on mean of hopper
population/ Panicle at weekly interval, No. of fruits
set/ 100 panicles at marble stage and Yield (Kg/ tree).
The data on different aspects of experiment were
statistically analyzed after appropriate
transformations according to Gomez and Gomez
(1984) to test the level of significance of treatments.

Increase (%) - Treatment yield-Control yield × 100
Control yield

mailto:tamoghnasaha1984@gmail.com
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RESULTS AND DISCUSSION

Results (Tables 2,3) indicated that all the
modules were effective against the mango hopper,
though varied in their efficacies and were
significantly superior to the check. Module 4
(Spinosad 0.004% + Thiamethoxam 0.008% + Neem
Azal 1000 ppm) were superior to M 3
(Thiamethoxam 0.008% + Profenophos 0.05% after +
Carbaryl 0.15%), M 5 (Acephate 0.04% + Spinosad
0.004% + Neem Azal 1000 ppm), M 2 (Neem Azal
1000 ppm + Nimbecedene 1500 ppm + Neem Azal
1000 ppm + Nimbecedene 1500 ppm) and M 1
(Beauveria  basiiana 1 × 10 7 spores/ml +
Verticillium lecanii 1 × 10 7 spores/ml +  Neem Azal
1000 ppm). M 4 recorded lowest (5.13 hoppers /

panicle/week) hopper population which was at par
with M 3 (5.84 / hoppers / panicle/week) (Table 2).
Next best module was M 5 (6.50 / hoppers /
panicle/week). While M 2 was least (7.65 hoppers /
panicle/week) effective in controlling hopper
population and it was followed by M 1 (8.54 hoppers
/ panicle/week) (Table 2). Data pertaining to number
of fruits set per 100 panicles at marble stage presented
in table no 1 indicated that maximum fruit set at
marble stage was recorded with M 4 (113.68 / 100
panicle) which was followed by M 3 (97.55 / 100
panicle) and M 5 (89.90 / 100 panicle). However
minimum fruit set at marble stage was observed in M
2 (76.21 / 100 panicle) and M 1 (72.95 / 100 panicle).

Table 1. Pest management module tested on cv. Langra against mango hopper
Pest management

modules
Deatails

Module 1 First spray at panicle emergence with Beauveria  basiiana (1 × 10 7 spores/ml), Second spray of
Verticillium lecanii (1 × 10 7 spores/ml) after 10 days of 1 st spray, Third spray with Neem Azal 1000
ppm (10 days after 2 nd spray)

Module 2 First spray at panicle emergence with Neem Azal (1000 ppm), Second spray of Nimbecedene (1500
ppm) after 10 days of 1st spray, Third spray with  Neem Azal 1000 ppm (10 days after 2nd spray),
Fourth spray of  Nimbecedene (1500 ppm) after 15 days of 3rd spray

Module 3 First spray of Thiamethoxam (0.008%) at panicle emergence, Second spray of Profenophos (0.05%)
after 21 days of 1st spray, Third spray (need based) of Carbaryl (0.15%) when fruits were at pea size

Module 4 First spray at panicle emergence with  Spinosad (0.004%), Second spray of Thiamethoxam (0.008%)
after 21 days of 1st spray, Third spray (need based) of Neem Azal (1000 ppm) when fruits were at pea
size

Module 5 First spray at panicle emergence with Acephate (0.04%), Second spray of Spinosad (0.004%) after 21
days of 1st spray,  Third spray (need based) of Carbaryl (0.15%) when fruits were at pea size

Module 6 Untreated check

Table 2. Effect of different pest management module on hopper population
Module Mean no. of hopper population / Panicle

/week
% reduction of
hopper
population over
control

No. of fruits set/ 100 panicles at marble
stage

2010-11 2011-12 Pooled data
of two years

2010-11 2011-12 Pooled data
of two years

M1 8.63 (3.01) 8.45 (2.97) 8.54 38.47 76.70 69.20 72.95
M2 7.80 (2.87) 7.50 (2.80) 7.65 44.88 80.13 72.30 76.21
M3 5.55 (2.31) 6.13 (2.41) 5.84 57.93 105.10 90.00 97.55
M4 4.90 (2.45) 5.35 (2.56) 5.13 63.04 119.50 107.85 113.68
M5 6.05 (2.55) 6.96 (2.72) 6.50 53.17 96.40 83.40 89.90
M6 14.10 (3.81) 13.65 (3.76) 13.88 - 50.75 56.23 53.49
S. Em (±) 0.12 0.16 0.57 - 3.51 3.37 2.43
C.D (p- 0.05) 0.36 0.49 1.17 - 10.82 10.39 4.97
Mean of four replications, Figures in the parentheses are √ x + 0.5 transformed values, CD (p-0.05)

Table 3. Effect of different pest management module on yield
Module Yield (Kg/ plant) % increase in

yield over
control

Cost-benefit
ratio2010-11 2011-12 Pooled data of

two years
M1 59.00 62.48 60.73 26.72 2.46
M2 62.50 66.00 64.25 30.74 3.51
M3 79.25 81.50 80.38 44.64 4.20
M4 85.75 90.65 88.20 49.55 4.65
M5 73.10 77.83 75.46 41.03 3.90
M6 41.75 47.25 44.50 - -

S. Em (±) 3.43 2.55 2.14 - -
C.D (p-0.05) 10.57 7.87 4.37 - -
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Economic effectiveness of various pest
management modules were also evaluated as
presented in Table 3. It shows that all the modules
recorded increase in marketable yield over untreated
check. M 4 recorded highest marketable yield (88.20
kg plant-1) and percentage increase in marketable
yield of (49.55 %) over control. This was followed by
M 3 (80.38 kg plant-1 and 44.64 %) and M 5 (75.46 kg
plant-1 and 41.03). While lowest marketable yield
were recorded with M 1 (64.25 kg plant-1 and 44.64
%) and M 2 (60.73 kg plant-1 and 44.64 %). The cost
benefit ratio calculated on the basis of cost of
protection for different modules revealed that M 4
was found superior as it recorded a profit of Rs. 4.65
per rupee invested followed by M 3 (1: 4.20) and M 5
(1: 3.90). Sushil Kumar et al., (2005) also found that
imidacloprid (0.005%), thiamethoxam (0.0084%),
profenophos (0.1%) and lambda-cyhalothrin
(0.003%) were effective in controlling hopper
complex on alphonso mango in south Gujarat.
Gajendra Singh (2000) reported that freshly prepared
neem seed kernel extract (4%) and nimbecidine
(0.2%) gave significant reductions in hopper
population (16.00 and 15.5 hopper per 5 panicles).
The Module-I consisting of first spray at panicle
emergence with imidacloprid 17.8 SL @ 0.32 ml/l,
second spray with NSKE (5%) at 21 days after first
spray, and third spray (need based) with Endosufan
35 EC @ 2.00 ml/l when fruits were at pea size and
Module-II having first spray with thiomethoxam 25
WG @ 0.32 g/l of water, second spray with
azadirachtin 1500 ppm @ 5 ml/l of water at 21 days
of first spray, and third spray (need based) with
ethofenprox 10 EC @ 0.5 ml/l were found to be most
effective in reducing the hopper population and gave
highest yield in Module-II followed by Module-I with
76.96 and 73.35 kg tree/tree, respectively (Anitha et
al., 2009). Thus, the present studies suggested that

considering pest reduction, yield and cost economics,
module 4 (Spinosad 0.004% + Thiamethoxam
0.008% + Neem Azal 1000 ppm) was most
reasonable and it was closely followed by module
3(Thiamethoxam 0.008% + Profenophos 0.05% after
+ Carbaryl 0.15%).

Fig 1: Effect of different module on mango hopper
population and yield during 2010-11

Fig 2: Effect of different module on mango hopper
population and yield during      2011-12
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ABSTRACT

French bean (Phaseolus vulgaris L.)  is one of the most important sources of proteins,
carbohydrates, fibres, certain minerals and vitamins, and adds specific nutritional value to human diet.
In this study inter-relation between number of pods per plant and pod size (length and width) and nu-
tritional (protein, carotenoids, sugar, lipid, ascorbic acid and chlorophyll) and anti-nutritional (phenol,
proline, hydrogen peroxidise and catalase) factors was analysed. The analysis revealed that number of
pods per plant had a highly significant positive correlation with reducing and total sugar. Pod length
appeared to be the most important trait for enhancing nutritional qualities owing to their highly
significant positive correlation with protein, chlorophyll, carotenoids, proline, and non-reducing sugar.
Interestingly, no significant correlation was observed between pod width and nutritional qualities such
as protein, sugars, chlorophyll, carotenoids, ascorbic acid and lipid. The study suggested that attributes
like number of pods per plant and pod length must be taken into consideration for selection of a
nutritionally rich French bean genotype.

Key words: Correlation, Nutritional factors, Pod characters, French bean.

Plant products provide ~65% of the proteins, of
which 45-50% coming mainly from legumes and
cereals [10]. Among the legumes, French bean
(Phaseolus vulgaris L.) is one of the most important
sources of proteins, carbohydrates, fibres, certain
minerals and vitamins, and adds specific nutritional
value to human diet. French beans are often steamed,
boiled, stir-fried, or baked, and are marketed as
canned, frozen, and fresh vegetable. French bean is
cultivated in different cropping systems including
highly mechanized, irrigated and intensive mono-
cropped bush beans, and indeterminate or climbing
beans with maize, sugarcane, and coffee [24]. Beans
have been grown as human food, and animal feed
since centuries. But due to presence of anti-nutritional
factors, viz., enzyme (trypsin, chymotrypsin, α-
amylase) inhibitors, phytic acid, flatulence factors,
saponins and toxic factors such as lectins, prolonged
cooking is required [9]. Such anti-nutritional factors
decrease the nutritive value, and may cause health
problems to both human and animals if taken
regularly in larger amounts [11].

French bean varieties are mainly bred for the
fleshiness, flavor, and sweetness of their pods. But in
recent past breeding efforts have included to identify
genotypes having lower content of anti-nutritional
factors. French bean population generally show
significant differences for pod curvature, length/width
and width/thickness ratios of pod and seed, pod and

seed texture, hardness, seed coat, crude protein, sugar
and starch content. Earlier, several morphological
traits of French bean have been studied and yield was
found to be positively correlated with pod length,
seed per pod and for other architectural traits such as
number of branch, nodes on main stem, stem and
internode lengths, except branches per plant
[16,20,21]. Presently, strong emphasis is given to
develop nutritionally rich French bean and
information on the association between yield
attributes and qualitative traits could help breeders to
go for simultaneous improvement of yield with
nutritional/anti-nutritional factors. The correlation
coefficient can be helpful in determining characters
that have little or no importance in selection
programme. The presence of correlation may be due
to the presence of either linked or pleiotropic genes,
morphological and physiological relationship or
environmental effect or a combination of all these
factors. In view of this, concerted efforts are needed
to enhance the productivity and acceptability of
French bean by selecting genotypes having low anti-
nutritional factors with stable yield. In this context,
the present investigation was done to know
relationship between pod characters (e.g., pod number
and pod size) with nutritional/anti-nutritional qualities
which may be useful to identify nutritionally rich
French bean genotypes.
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MATERIALS AND METHODS

Plant material consisted of eight genetically
diverse genotypes, viz., VRFBB-1, EC595960,
HAFB-3, HAFB-4, VLP-9, IIHR-909, Pant B-3 and
Arka Komal. Field experiments were conducted in
randomized block design with three replications
during November to March of 2010-2011 and 2011-
2012 at Indian Institute of Vegetable Research,
Varanasi, UP, India. The experimental site is located
between 82.52ºE longitude and 25.10ºN latitude at an
elevation of 128.93 m from mean sea level and
receives annual rainfall of 1113.3 mm. The soil of
experimental field was sandy loam, neutral in reaction
(pH 6.6-7.8), non-saline and poor in organic carbon
content (0.39-0.84%). Seeds were sown at row-to-row
spacing of 30 cm, and plant-to-plant spacing of 20
cm. For a good crop growth, 100 kg nitrogen (N), 60
kg phosphorus (P) and 60 kg potassium (K) was
applied in addition to 200 q/ha well-rotten farm yard
manure.  The crop was irrigated as and when

required. The recommended intercultural practices
were followed to have a good crop stand.

Number of pods per plant was recorded from
randomly selected 20 plants in each plot. Pod width
and length were measured using a meter scale from
40 pods randomly picked from 20 plants from each
plot. Initially, the pods were used for recording pod
characters, and later, they were used for analysis of
nutritional/anti-nutritional factors. Standard analytical
methods were used for the analysis of lipid
peroxidation [4], catalase [14], hydrogen peroxide [6],
reducing sugar [23], non-reducing sugar [12],
ascorbic acid [5], proline [3], protein [8], chlorophyll
and carotenoids [2], and phenol content [13].

For statistical analysis, data was pooled over the
two year. All the analysis was conducted using
software SPSS. The correlation coefficients between
pod number, pod length and pod width with
nutritional/anti-nutritional factors was done as per the
method of [1].

Table 1.Nnutritional and anti-nutritional levels among eight genotypes of French bean.

Genotype PR (mg/g) PH (mg/g) CH (mg/g) CA (mg/g) RS (g/100
g)

NRS (g/100
g)

PL (µg/g) H2O2 (µM
min-1)

CT (µM
H2O2 min-1)

LPO
(MDA/ mg
protein)

ArkaKomal 1.07±0.22 0.01±0.05 2.36±0.08 0.10±0.05 1.62±0.23 0.55±0.09 0.04±0.03 0.02±0.02 0.02±0.02 0.27±0.08

EC595960 1.12±0.30 0.03±0.04 3.56±0.10 0.23±0.03 0.80±0.17 0.54±0.06 0.05±0.04 0.04±0.06 0.03±0.05 0.20±0.07

VRFBB-1 1.01±0.15 0.02±0.02 2.34±0.47 0.19±0.08 0.54±0.04 0.44±0.05 0.06±0.03 0.02±0.03 0.01±0.02 0.23±0.08

HAFB-3 0.99±0.21 0.02±0.01 2.01±0.09 0.23±0.03 0.53±0.05 0.42±0.04 0.06±0.03 0.02±0.04 0.02±0.03 0.22±0.06

HAFB-4 1.08±0.25 0.04±0.05 1.99±0.37 0.11±0.04 0.77±0.07 0.54±0.03 0.05±0.01 0.02±0.05 0.03±0.05 0.20±0.05

VLP-9 0.88±0.19 0.05±0.09 1.87±0.34 0.12±0.08 0.68±0.03 0.59±0.01 0.08±0.08 0.03±0.01 0.04±0.02 0.18±0.02

IIHR-909 1.01±0.21 0.10±0.07 1.63±0.43 0.21±0.09 0.60±0.09 0.50±0.08 0.09±0.01 0.04±0.03 0.02±0.01 0.16±0.01

Pant B-3 1.02±0.18 0.09±0.05 1.89±0.32 0.21±0.04 0.67±0.09 0.51±0.07 0.07±0.03 0.04±0.07 0.03±0.02 0.14±0.02

Note: PR: protein, PH: phenol, CH: chlorophyll, CA: carotenoid, RS: reducing sugar, NRS: non reducing sugar, PL: proline, H2O2: hydrogen
peroxide, CT: catalase, LPO: lipid peroxidation, AA: ascorbic acid

RESULTS AND DISCUSSION

Variability in levels of nutritional and anti-
nutritional factors:

In the case of nutritional factors, the genotype
EC595960 was recorded to be superior as it posses
the highest amount of protein (1.12 mg/g),
chlorophyll (3.56 mg/g), carotenoids (0.23 mg/g), and
reducing sugar (1.62 g/100 g F.W.) (Table 1).
Whereas, anti-nutritional factor phenol was recorded
to be the highest (0.09 mg/g F.W.) in the genotype
Pant B-3. There was insignificant difference in the
level of rest of the factors (Table 1).

Correlation between number of pods per
plant vs nutritional and anti-nutritional factors:

The correlation values for number of pods and
nutritional/anti-nutritional factors are presented in
Table 2. Reducing sugar and total sugar among
nutritional factors and phenol among the anti-
nutritional factors showed significant positive
correlation with number of pods per plant. On the
other hand, proline and non-reducing sugar exhibited

a significant negative correlation with number of pods
per plant (Table 2). This indicates that number of
pods per plant play an important role on both
nutritional and anti-nutritional factors in French bean.
These findings are in agreement to the observations of
Joshi and Mehra [7]. These findings clearly indicate
that both nutritional and anti-nutritional factors of
French bean are significantly affected by number of
pods. Previously, in French bean, a similar
observation was made by Rastogi and Malik [22].

Pod length vs nutritional and anti-nutritional
factors:

The relationship between pod length with
nutritional and antinutritional factors as presented in
Table 2. The analysis revealed that pod length had
significant positive correlation with all the nutritional
(protein, chlorophyll, carotenoid, non-reducing sugar)
and anti-nutritional factors except catalase. Pod length
had significant positive correlation with nutritional
qualities such as anti-nutritional trait proline. Thus, in
this investigation, it was concluded that nutritional
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and anti-nutritional qualities of French bean were
closely and positively related with pod length.
Nienhuis and Singh [16] reported that increase in pod
length in common bean could be one of the evaluation
index for selecting high nutritive value genotypes.
Similar results in French bean were also recorded by
Nimbalkar et al. [17] and Nath and Korla [15].

Correlation between pod width vs nutritional
and anti-nutritional factors:

Correlation coefficients of nutritional and anti-
nutritional factors with pod width revealed that none
of the factors had a significant positive correlation
with pod width (Table 2). This indicates that the pod
width in French bean is not of much importance, and
this trait can be omitted while selecting a nutritionally
rich genotype. Such a non-significant relation of pod
width with nutritional qualities in French bean was
also reported by Natarajan and Arumugam [18].

Correlation between nutritional and anti-
nutritional factors:

The data presented in Table 2 also explain that
among nutritional factors, protein had a significant
positive correlation with chlorophyll, carotenoids, and
H2O2 whereas, it showed a significant negative
correlation with lipid peroxidise and ascorbic acid.
Chlorophyll showed a significant positive correlation
with carotenoids and non-reducing sugar, whereas, it
showed a significant negative correlation with
reducing sugar and total sugar. Similarly,
carotenoides had a significant positive correlation
with non-reducing sugar, whereas, it showed a
significant negative relation with reducing sugar, total
sugar, lipid peroxidase, and ascorbic acid.  In case of
total sugar, which showed a significant positive
correlation with ascorbic acid, and it showed a
significant negative correlation with proline.

Table 2: Correlation between pod characteristics and nutritional factors in French bean.

Trait PH PR CH CA RS NRS TS PL H2O2 CL LPO AA
PR -0.46
CH -0.72 0.95**
CA -0.69 0.96** 0.99**
RS 0.98** -0.64 -0.85* -0.83*
NRS -0.98** 0.62 0.842* 0.82* -1.0**
TS 0.97** -0.65 -0.86* -0.83* 1.0* -0.99**
PL -0.99** 0.57 0.80* 0.78 -0.99** 0.99** -0.99**
H2O2 0.12 0.82* 0.60 0.64 -0.09 0.07 -0.11 0.01
CL 0.60 0.42 0.11 0.15 0.42 -0.44 0.41 -0.50 0.86*
LPO 0.48 -1.0** -0.95** -0.97** 0.66 -0.64 0.67 -0.59 -0.81* -0.40
AA 0.74 -0.94** -1.0** -0.99** 0.86* -0.85* 0.87* -0.82* -0.58 -0.09 0.95
PN 0.99** -0.41 -0.68 -0.64 0.96** -0.97** 0.95** -0.98** 0.18 0.65 0.43 0.69

PL -0.88* 0.82* 0.96** 0.95** -0.96** 0.95** -0.96** 0.93** 0.36 -0.16 -0.84* -0.97*
PW -0.61 -0.42 -0.11 -0.15 -0.42 0.44 -0.40 0.50 -0.86* -1.0** 0.40 0.09

*Significant at 5% level               **Significant at 1%  0.01 level.
Note: PH: phenol, PR: protein, CH: chlorophyll, CA: carotenoid, RS: reducing sugar, NRS: non reducing sugar, TS: total sugar, PL: proline,

H2O2: hydrogen peroxide, CA: catalase, LPO: lipid peroxidation, AA: ascorbic acid, PL: pod length, PN: pod number, PW: pod width,

In the case of anti-nutritional factors, phenols
showed a significant positive correlation with
reducing and total sugar, whereas, it recorded a
significant negative correlation with non-reducing
sugar and proline. Catalase did not show any
significant correlation with other factor except a
significant positive relation with H2O2. Lipid

peroxidation had a significant negative interaction
with protein, chlorophyll, carotenoids and H2O2.

Overall, it could be concluded from this study
that an increase in pod length and number of pods per
plant should be one of the evaluation index for
selecting nutrition-rich genotypes in French bean.
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ABSTRACT

The present investigation was undertaken to provide information on nature and magnitude of
genetic diversity among the sixty promising greengram germplasm by using Multivariate analysis.
Cluster analysis indicated the presence of considerable genetic divergence among the genotypes. The
genotypes were grouped into 8 clusters using Toucher Method. Cluster V showed maximum Intra
clusters distance while the highest inter clusters distance was observed between clusters VII and VIII.
The cluster VIII has high mean for days to maturity, plant height, number of clusters per plant and seed
yield per plant. Therefore, it was concluded that more emphasis should be given on cluster VIII for
selecting genotypes as parents for crossing with the genotypes of cluster VII which may produce new
recombinants with desired traits.

Key words: Greengram, cluster, diversity divergence.

Green gram [Vigna radiata (L.) Wilczek] is an
essential crop in developing countries of Africa, Asia
and Latin America where it is consumed as dry seeds,
fresh green pods or leaves. Because of its high
proteins, vitamins and minerals contain, green gram
plays an important role in human consumption and
animal feeding. It is cultivated in rotation with cereals
and therefore important as a nitrogen fixer for
maintaining soil fertility. However, the average yield
of 384 kg ha-1 worldwide is very low (Jaiwal and
Gulati, 1995). Many biotic and abiotic stresses such
as disease, insects, drought, high temperature, salinity
and heavy metals limit green gram yields. Despite the
efforts of plant breeders during the past few decades,
the yield of green gram has not increased
substantially due to lack of sufficient genetic diversity
for desirable traits in the germplasm used for
improvement. It is imperative to further explore the
genetic diversity available in this crop for better
utilization of genetic resources in yield improvement.
For improvement of existing greengram varieties the
selection of suitable parents for hybridization is an
important step for getting desired recombinants in the
segregating generations (Moll et al., 1962).

Multivariate analysis by means of Mahalanobis
D2 statistic is a powerful tool in quantifying the
degree of divergence at genotypic level. Therefore, an
attempt has been made in the present investigation
with a view to estimate genetic divergence among a
set of sixty genotypes of mungbean. It classifies the
genotypes into homogeneous groups/clusters with
little diversity within cluster while, diversity between
two clusters is usually high. Thus, descriptive

genotypes from diverse clusters can be eanmarked for
exploitation in hybridization programme depending
upon breeding intention.

MATERIALS AND METHODS

The experimental materials for the present
investigation consisted of sixty greengram genotypes
from different locations in india. The experiment was
conducted in randomized block design (RBD) with
three replications at the College Farm, College of
Agriculture, ANGRAU, Hyderabad, India during
kharif- 2012-2013. Each genotype was grown as a
three rows 5 m length with a distance of 30 cm and 15
cm between rows and plants, respectively.
Observations were recorded on five randomly
selected plants per replication for quantitative traits
namely days to 50 percent flowering, days to
maturity, plant height, number of branches per plant,
number of clusters per plant, number of pods per
cluster, number of pods per plant, pod length (cm),
number of seeds per pod, 100 seed weight (g) and
seed yield per plant (g). The mean of five plants was
subjected to statistical analysis. Wilk’s criterion was
used to test the significance of difference in mean
values for all the eleven characters. The data were
subjected to Multivariate analysis as per Mahalonobis
(1936) D2 method as and genotypes were grouped
into different clusters following Toucher's method as
suggested by Rao (1952).

Statistical analysis was done by using
WINDOSTAT program.

mailto:thippanisrikanth@gmail.com
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Table 1. Composition of D2 clusters in greengram genotypes

Cluster
No.

No. of
genotypes

Names of the Genotypes

I 21 MADHIRA MUNG, TLM-24, IPM-302-02, RM-9-122, TJM-3, PM-10-13, TLM-10-109, PM-723, KM-
11-564, ML-16-28, MGG-322, MGG-361, RM-8-665, LGG-450, KM-8-657, HUM-1, KM-8-651, PDM-

54, LGG-522, KM-200, LGG-547
II 15 LGG-410, LGG-450, LGG-407, MGG-351, MGG-348, WGG-37, LGG-521, LGG-491, LGG-541,

MGG-359, MGG-330, RM-9-136, ASHA, LGG-549, MGG-295

III 1 NM-1
IV 15 DGGC-4, TM-96-2, GM-06-08, PM-11-3, COGG-912, IPM-2K-14-19, OUM-145, PDM-993, TRM-1,

WGG-2, NDMK-10-35, MGG-477, LGG-544, RM-9-128, CO-6
V 5 MGG-335, RM-9-126, MGG-360, MGG-347, MGG-341
VI 1 UPM-84-178
VII 1 TMV-37
VIII 1 LGG-479

Table 2. Average intra and inter cluster distances among eight clusters in greengram

RESULT AND DISCUSSION

The cluster analysis of Toucher method
produced sixty genotypes grouped into eight clusters
(Table 1). The genotypes within each cluster were
closer to each other than the genotypes grouped into
different clusters. Cluster I was the largest one
comprising of twenty one genotypes followed by
cluster II and IV with fifteen genotypes, cluster V
with five genotypes and cluster III, VI, VII and VIII
were having only single genotype each. Henry and
Mathur (2007), Singh et al. (2009), Rahim (2010) and
Gokulakrishnan et al. (2012).

Average inter and intra cluster distances are
shown in Table 2. Maximum intra cluster distance
was observed in cluster V (81.90) followed by cluster
IV (75.5) indicating wide genetic variability within
the genotypes of these clusters. Higher inter cluster
distances were observed between cluster VII and
cluster VIII (459.86) followed by cluster VI and

cluster VII (398.83) and cluster VI and cluster VIII
(364.33), suggesting wide diversity between
genotypes of these of these clusters. Therefore,
genotype belonging to these clusters may be used in
hybridization programme for improvement of
greengram.

The diversity was also supported by substantial
amount of variation among the cluster means (Table
3) for 11 characters are presented in Fig. 1 in order to
have a clear picture of relationships among the
clusters. Cluster VIII showed by the maximum cluster
mean values for Days maturity (68.00), plant height
(56.00), number of clusters per plant (18.20) and seed
yield per plant (12.72), cluster VII for pod length
(8.90) and 100-seed weight (4.83), Cluster VI for
Days to 50 percent flowering (38.00), number of pods
per cluster (5.70) and number of pods per plant
(27.80). These results are showed that different
clusters were superior for different characters.

Table 3. Cluster means and percent contribution of different characters in greengram

Cluster Cluster I Cluster II Cluster III Cluster IV Cluster V Cluster VI Cluster VII Cluster VIII

Cluster I 27.8 70.6 42.67 70.7 126.1 168.2 166.7 167.3
Cluster  II 32.1 102.1 167.2 94.7 270.4 255.6 132.2
Cluster III 0.000 89.2 192.8 247.2 160.7 170.1
Cluster IV 75.5 203.4 124.3 217.3 252.9
Cluster  V 81.9 222.8 240.8 248.1
Cluster VI 0.000 398.8 364.3
Cluster VII 0.000 459.8
Cluster VIII 0.000

Cluster   No. Days to
50%

flowering

Day to
Maturity

Plant
height
(cm)

Primary
branches
per  Plant

No. of
Clusters

per  plant

No. of
Pods per
cluster

No. of Pods
of  plant

No. of
Seeds per

pod

Pod
length
(cm)

100 seed wt
(gm)

Seed yield
per  plant

(gm)
Cluster I 35.09 61.04 35.22 1.251 6.06 3.46 12.73 10.82 6.887 3.42 9.31

Cluster II 34.06 61.93 37.31 1.158 5.91 4.12 12.58 10.98 6.760 3.43 12.60

Cluster III 35.33 67.00 46.80 1.000 6.30 4.40 7.53 11.90 6.880 3.58 8.277

Cluster IV 35.53 62.00 35.09 1.218 6.46 3.61 15.52 10.76 6.630 3.22 7.33

Cluster V 35.73 57.20 38.54 0.973 5.28 4.40 22.01 11.10 6.813 3.74 12.15

Cluster VI 38.00 57.50 42.60 1.000 6.20 5.70 27.80 11.40 6.600 2.69 7.53

Cluster VII 35.00 58.50 23.50 1.067 4.90 2.70 13.20 11.10 8.900 4.81 6.89
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Fig 1. Divergence based on clustering pattern (D2

values)among mungbean genotypes

The selection and choice of parents mainly depend
upon contribution of character towards divergence
(Loganathan et al., 2001) and the contribution
towards genetic divergence is represented in Table 3.
Amongst the characters, maximum contribution

towards genetic divergence is by seed yield per plant
(50.00%) followed by number of pods per plant
(19.44%) and 100-seed weight (17.63%). These
results are in accordance with  Appalaswamy and
Reddy (2004), Henry and Mathur (2007),
Gokulakrishnan et al. (2012).

It is well known that crosses between
divergent parents usually produce greater heterotic
effect than closely related ones. Considering the
importance of character towards total divergence, the
present study indicated that parental lines selected
from cluster VIII (LGG 479) for days to maturity,
plant height, number of clusters per plant and seed
yield per plant, from cluster VII (TMV-37) pod length
and 100-seed weight and from cluster VI (UPM-84-
178) for days to 50 per cent, number of pods per
clusters and number of pods per plant could be used
in crossing programme to achieve desired segregants.
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Cluster VIII 33.00 68.00 56.00 1.200 18.20 5.50 10.83 11.00 6.270 3.38 12.72

Contribution
to diversity
(%)

0.57 0.68 2.03 5.03 2.66 0.11 19.44 0.11 1.75 17.63 50.00
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ABSTRACT

The Government of Andhra Pradesh took an important decision to appoint about  “Adarsha
Rythus” (Model Farmers) referred to as Farm Science Managers in Prof. Swaminathan’s Report and
the National Policy for farmers to improve the agricultural situvation. The main objective behind the
identification of adarsha rythus is to introduce a nodal functionary between the farmers and the
extension staff of agriculture and other line departments to help in bridging the gap between the
research and extension. The success of the important intervention of the government lies upon the
development of mindset of the adarsha aythus as well as the extension staff by recognizing each other
as a part of the extension system through regular process of sharing information and knowledge.
Correlation analysis of independent variables with managerial abilities revealed that age, farm size,
farm experience, training received, innovativeness and achievement motivation were positively and
significantly correlated and that of independent variables with job performance revealed that age,
farming experience, extension contact, mass media exposure and achievement motivation were
positively and significantly correlated. The respondents suggested that need and skill based training
programmes are essential for  improvement of their managerial abilities and job performance to make
them  more effective and purposeful.

Key words: performance and different traits of model farmers

During first five decades of independence, the
focus of Indian agriculture remained on improving
production and productivity of food grains to meet the
growing demands of its increasing population. The
extension approaches and methodologies in all these
years thus focused on supporting more production
and on maintaining the required pace. Agriculture
today is, however, seen as a profit oriented enterprise
with farmer taking up many new cash crops of
commercial value. Under changed situation, the focus
of agriculture extension has to be on developing
capacities and capabilities of farmer to acquire and
absorb new knowledge of improved practices. The
changing economic scenario in India and the need for
appropriate agricultural technologies and agricultural
management practices to respond food and nutritional
security, poverty ‘alleviation, diversifying market
demands, export opportunities and environmental
concerns is posing new challenges to the technology
dissemination system

Keeping in view all the points listed above, a
study on managerial abilities and job performance of
adarsha rythus in Mahaboobnagar District of Andhra
Pradesh. The results of the study would be of
immense value to adarsha rythus, administrators and
extension agencies in planning and conducting the
programme successfully at the village level. Hence,
the present study was undertaken,to study job
performance of adarsha rythus in relation to job chart
and to study relationship of profile characteristics of

adarsha rythus with their managerial abilities and job
performance.

MATERIALS AND METHODS

The state of Andhra Pradesh was chosen for
study as this is the only state in India where adarsha
rythus were in operation. Mahaboobnagar district
which ranks first with highest number of adarsha
rythus in Andhra Pradesh was purposively selected
for study. Out of sixty four mandals in
Mahaboobnagar district, three mandals were selected
randomly.From each mandal, forty adarsha rythus
were selected randomly thus one hundred and twenty
(120) respondents were selected for study.

Job performance was the dependent
variables selected for study while age, education,
farming experience, farm size, extension contact,
social capital, training received, mass media
exposure, innovativeness and aachievement
motivation were independent variables selected for
study.

Job performance is operationally defined as the
manner in which adarsha rythus carried out job tasks
assigned to him.

A structured schedule consisting of nineteen
items on three point continuum i.e. good (3), average
(2), poor (1). with corresponding weightages was
used to measure the perception regarding job
performance. Total score of a respondent was worked
out by summing up the scores on all statements. The
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possible total score ranges between 19 and 57. As the
actual obtained score varied from 22 to 45, the
respondents were categorized into following three
groups based on class interval method.

In order to study the nature of relationship of
profile characteristics with  job performance
correlation coefficient (r) were computed and the
relationship of profile characteristics with job
performance of adarsha rythus were tested using
correlation coefficient.

Table 1: Distribution of respondents according to the job performance n=120
Category Respondent

Frequency Percentage
Job performance
Low 57 47.51
Medium 43 35.83
High 20 16.66
Total 120 100.00

Table 2 Relationship of profile characteristics with job performance of adarsha rythus

Profile characteristics Job performance `r’ values

Age 0.291**

Education -0.092NS

Farming experience 0.342**

Farm size 0.152NS

Extension contact 0.391**

Social capital 0.134NS

Training received 0.159NS

Mass media exposure 0.206*

Innovativeness 0.106NS

Achievement motivation 0.192*

** Significant at 1% level of probability

* Significant at 5% level of probability

RESULTS AND DISCUSION
The results of Table 1 had shown that majority

(47.51%) adarsha rythus had  low job performance.
The probable reason is that low planning and decision
making abilities of the respondents which had
resulted in lower output in the job. The result is in
line with Rao (2002).

Relationship of profile characteristics with
job performance of adarsha rythus

Age
An observation of the results from Table 2

revealed that there was a positive and significant
relation between age and job performance of adarsha
rythus.

This is due to reason that most of the
respondents were in young age group, had less work
experience and abilities. Hence, this relationship
observed.

The result is in line with Rao (2002).
Education

The finding of Table 2 revealed that there was
negative and non significant relationship between
education and job performance.

The amount of education received by a person
does not all together determine his capacity to work.
Though educated, he cannot remain static without
himself getting updated in his knowledge to adapt to
latest technological changes in order to perform
better. His own motivation and basic inner drive
enables him to do so and hence this relationship.

The result is line with Vijayalaxmi (1992).

Farming experience
The results from Table 2 inferred that there was

positive and significant relationship between farming
experience and job performance of adarsha rythus.

Adarsha rythus who had more farming
experience in their respective farm activities were
performing better in job. This could be due to the
reason that with the increase in farming experience,
adarsha rythus might have acquainted with the
differentiating ability to perform selected farm
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activities with available resources and man power.
Based on experience gained by adarsha rythus, they
could better understand and solve the problems faced
by farmers effectively. Hence, this type of
relationship was observed.

Farm size
An observation of the results from Table 2

revealed that there was a positive and non significant
relationship between farm size and job performance.

Farm size of adarsha rythus does not matter if he
wishes to perform the job assigned to him well.
Hence, this type of relationship was observed.

Extension contact
It was observed from the results of Table 2 that

there was a positive and significant relationship
between extension contact and job performance of
adarsha rythus.

The possible reason for the above relationship
might be due to the fact that adarsha rythus who have
got more contacts with extension agencies will have
more knowledge and they may be motivated to
perform better.

Social capital
An insight into the results of Table 2 revealed

that there was a positive non significant relationship
between social capital and job performance of adarsha
rythus.

This indicates that with increase of social
capital, there is no significant increase in job
performance. Moreover, majority of respondents had
low level of trust and solidarity gained and medium
extent of trust of farmers. Hence, this type of
relationship was observed.

Training received
The finding of Table 2 revaled that there was

positive and non significant relationship between
training received and job performance.

This trend might be due to that the quality of the
training imparted might be poor. The job performance
of adarsha rythus was found to be very low. These
above facts might be the reason for the relationship
noticed.

Mass media exposure
An observation of the results Table 2 revealed

that there was a positive and significant relationship
between mass media exposure and job performance of
adarsha rythus.

The exposure of adarsha rythus to different
print and electronic media to updates his knowledge
about latest technologies and the same will be transfer
to the farmers in the village  in  easly and
understandable manner and thus performs his job
well.

Innovativeness
An observation of the results of Table 2 revealed

that there was a positive and non significant
relationship between innovativeness and job
performance of adarsha rythus.

Due to low innovativeness, they failed to apply
the learnt practice  and he had poor job performance.

Achievement motivation
It can be viewed from results of Table 2 that

there was a positive and significant relationship
between achievement motivation and job performance
of adarsha rythus.

An adarsha rythu with achievement motivation
will have the trust with   self to compete with others
and show his standard of excellence. Inherent motive
force to achieve more things in the job and more zeal
to do lot in their job could have increased their
performance.

CONCLUSION

Farmer participation and feedback should become
an integral part of agricultural resource and technology
transfer. Considering that majority of our farmers are
small and resource poor and depend heavily on public
good technologies and information, the public sector
agricultural extension men and women should be
empowered and sensitized to meet the demands
particularly by forging research-extension-education-
farmer-market linkages.

As majority of respondents were found to be non-
practicing farmers with low farming experience and low
achievement motivation, state department of agriculture
need to strictly adhere to guidelines in selection
procedure of adarsha rythus. Therefore, it is proposed to
select farmers who have at least a minimum of 5 yrs of
farming experience to serve as a model farmer in
transfer of technology.

As a part of screening in selection procedure,
achievement tests need to be conducted to select best
performers as adarsha rythus.

As majority of adarsha rythus had less farm size
due to which they were unable to practice the
technologies in their own situation and hence it is
proposed to consider large farming size, as one of the
criteria for selection of adarsha rythus as it helps in
testing the technology feasibility before dissemination.

The respondents suggested that need and skill
based training programmes are essential for
improvement of their managerial abilities and job
performance to make them  more effective and
purposeful. Participatiory training need assessment of
adarsha rythus needs to be done. It should form the basis
for content formulation. Skill based training programmes
with demonstrations included should teach him a new
skill (or) an old skill in a better way besides giving him
opportunity to practice the same under supervision of
trainer which helps him to boost his confidence and
performance.
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ABSTRACT

Twenty eight wheat varieties were evaluated for four years (2009-10 to 2012-12) under irrigated
situation at Agricultural Research Station, Keshwana, Jalore (Rajasthan). The seed yield of different
varieties ranged between 44.49 q/ha to 64.51 q/ha with the average of 53.20 q/ha and maximum was
found in Raj-4079 followed by Raj-4083, KRL 1-4, Raj-4037, Raj-4161, Raj-4188, Raj-3765, Raj-3077,
DBW-50, KRL-213, Lok-1 and WH-1021 with 60.98, 58.60, 57.53, 57.13, 56.68, 55.60, 54.60, 54.03
and 53.92 q/ha, respectively. In another experiment, seed soaking in thiourea 500 ppm or ascorbic acid
100 ppm for 6-8 hrs; and foliar spray of thioglycolic acid 100 ppm or ascorbic acid 100 ppm or thiourea
500 ppm at grain filling stage enhanced seed yield of wheat. Participatory action research under
salinity conditions at farmer’s fields indicate that seed soaking in 3% Na2SO4 for 6-8 hrs improved seed
germination and crop establishment; and foliar spray of 0.2% K2SO4 along with thiourea 500 ppm or
ascorbic acid 100 ppm at tillering and flowering stages provided better growth and production
environment and ultimately enhanced seed yield of wheat.

Key words: Agro-chemicals, foliar spray, seed soaking, seed yield, varietal evaluation, wheat

The wheat productivity in India has witnessed
significant increase during last 50 years with the use
of improved varieties coupled with better soil, water
and fertilizer management practices and technologies.
During 2011-12, India has recorded all time high
94.88 million tonnes of wheat production from an
area of 29.90 million hectare. It is projected that by
the year of 2030, India needs to produce 100 million
tonnes of wheat to feed the ever growing population,
which is a major challenge under changing climatic
scenario (Anonymous, 2012-13). In Rajasthan, wheat
has occupied an area of 2.32 million hectare with the
production of 6.75 million tonnes and productivity of
2912 kg/ha (Anonymous, 2009-10). The availability
of water in western Rajasthan is meagre and quality
of water in general is also not good enough. Usually,
farmers apply 7-8 irrigations to wheat crop because of
high temperature and poor water holding capacity of
the soil. The environmental factors such as
temperature, fertility status, soil characteristics and
rainfall play an important role in the varietal
performance (Asif et al., 2003).

Wheat improvement programme in India is
successfully developing many commercial varieties
for different agro-ecological situations. But despite of
the availability of newly developed high potential
varieties, many of the old varieties are still occupying
large area under cultivation due to poor extension and
week seed production and distribution system. These
obsolete varieties are characterised by their low yield
and disease susceptibility and therefore there is an
urgent need to replace them (Ortiz-Ferrara, et al,
2007). Behara  (1994)  reported  that  different
genotypes of cereal respond differently in agro-
climatic conditions of a particular area due  to
difference  in  their  genetic  makeup  and

physiological  process. Agro-chemicals play an
important role in photosynthesis and growth
regulation.

Therefore, looking to the importance, three
separate field trials on varietal evaluation and crop
management through agro-chemicals were conducted
for yield optimization of wheat under irrigated
situation of arid Rajasthan.

MATERIALS AND METHODS

A field experiment has been conducted for four
years at experimental farm of Agricultural Research
Station, Keshwana, Jalore. The site is situated at
latitude of 25o 23.115’ N and longitude of 72o 30.726’
E, elevation 149.9 msl and has a tropical arid climate
with mean annual rainfall of 421 mm. Soil at the site
was clay loam slightly saline in reaction (pH 8.7) and
low in organic carbon (0.23 %). A total number of 28
varieties were tested in a randomised block design
with 3 replications. The sowing was done on
November 11th, 29th, 14th and 22nd in 2009, 2010,
2011 and 2012 respectively. Plot size was kept as
2.5m x 4.0m accommodating 10 rows at 22.50 cm
spacing with seed rate of 100 kg/ha. A fertilizer dose
of N 120 kg, P 40 kg and K 30 kg/ha was applied to
the crop. A half dose of N and full dose of P and K
were applied at the time of sowing, in the form of
urea, DAP and muriate of potash. The remaining half
of the N was top dressed in the form of urea in two
splits at crown root initiation and tillering stages
along with second and third irrigation. Additional
foliar spray of zinc sulphate 0.2% at tillering stage,
1% soluble NPK (19:19:19) at flowering and thiourea
500 ppm at grain development stage was also applied
to the crop for harvesting the higher yield.
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One more experiment with 10 treatment
combinations was also conducted to see the effect of
seed soaking and foliar spray of agro-chemicals on
wheat under irrigated situation. The trial was laid out
in randomised block design with 4 replications.
Sowing was done on 14.11.2011 and 20.11.2012,
respectively. Wheat variety KRL-1-4 was used for
experimentation. A fertilizer dose of N 120 kg, P 40
kg and K 30 kg/ha was applied to the crop.

Another experiment was conducted under
salinity irrigated conditions at farmer’s fields during
2011-12 with the objectives to see the effect of seed
soaking and foliar spray of agro-chemicals on wheat
yield. Five treatment combinations of seed soaking
and foliar spray of different agro-chemicals were
tested in strips of 0.40 ha at five farmer’s fields.
Variety KRL 1-4 was used for experimentation. The
experimental inputs like seed, fertilizers and agro-
chemicals as per requirement of the treatments were
provided to farmers. However, other management
practices adopted by farmers might be varied from
place to place.

In station trials, eight flood irrigations, each of
about 6 cm depth, were applied through check basin
method at 15, 25, 45, 55, 70, 85, 95 and 110 days
after sowing. Two hand weeding were carried out at
30 and 50 days after sowing to have the crop free
from weeds. The observations were recorded on seed
and biological yield were analyzed using standard
analysis of variance (ANOVA) technique through
Excel software of Microsoft Office.

RESULTS AND DISCUSSION

Varietal performance
Differences among varieties for seed and

biological yield were found statistically significant
during all four years. Year wise average seed yield
ranged between 42.91 and 62.72 q/ha. This wide
variation in the productivity might be affected by
change in sowing time as well as fluctuation in
environmental factors.

Variety wise average seed yield varied between
44.49 q/ha to 64.51 q/ha with the average of 53.20
q/ha and maximum was found in Raj-4079 followed
by Raj-4083 and KRL 1-4 with 60.98 and 58.60 q/ha,
respectively. However, other varieties performed
above average are Raj-4037, Raj-4161, Raj-4188,
Raj-3765, Raj-3077, DBW-50, KRL-213, Lok-1 and
WH-1021 with the seed yield of 57.53, 57.13, 56.68,
55.60, 54.60, 54.03 and 53.92 q/ha, respectively
(Table-1). The minimum seed yield was recorded in
variety Sujata. The biological yield of varieties
ranged between 117.90 and 152.67 q/ha with the
average of 135.40 q/ha and maximum was found in
Raj 4161 followed by DBW-16, Raj-4079, Raj-3077,
PBW-621, KRL-213 with 145.67, 144.34, 143.56,
142.50, 142.45 q/ha, respectively. Therefore, all
varieties superior to the average may be cultivated for
enhancing the production and productivity as well as

varietal diversity for sustainable production in arid
Rajasthan.  Khan et al. (2011) evaluated wheat
varieties and reported similar results.

Effect of seed soaking and foliar spray of
agro-chemicals

Differences among treatments for seed yield
were found statistically significant during both the
years. Year wise average seed yield ranged between
33.86 q/ha and 43.96 q/ha. The high degree of
fluctuation in the seed yield might be affected by the
change in climatic conditions. However, treatment
wise, seed yield varied between 35.69 q/ha and 41.42
q/ha with the average of 38.92 q/ha; and maximum
yield was found in the treatment of seed soaking in
ascorbic acid 100 ppm for 6-8 hrs followed by foliar
spray of ascorbic acid 100 ppm at grain filling stage
(Table-2). Among seed soaking treatments, maximum
yield was found in thiourea followed by ascorbic acid.
However, foliar spray of all three agro-chemicals has
enhanced the seed yield of wheat and degree of
enhancement was more or less same.

Therefore, seed soaking in thiourea 500 ppm or
ascorbic acid 100 ppm for 6-8 hrs followed by foliar
spray of thioglycolic acid 100 ppm or ascorbic acid
100 ppm or thiourea 500 ppm at grain filling stage is
beneficial in yield optimization of wheat.

Effect of seed soaking and foliar spray of
agro-chemicals under salinity conditions

Results revealed that seed yield among different
treatments ranged between 20.26 and 23.03 q/ha with
the average of 22.26 q/ha and maximum was found
with seed soaking in thiourea 500 ppm for 6-8 hrs
followed by foliar spray of thiourea 500 ppm along
with K2SO4 0.2% at flowering and grain development
stage. The yield enhancement by foliar spray of
ascorbic acid 100 ppm along with 0.2% K2SO4 was
also more or less same. The foliar spray of agro-
chemicals is expected to induce tolerance against
environmental stresses. Mixed application of these
agro-chemicals may have synergistic effect on crop
yield. These agro-chemicals play an important role in
photosynthesis and growth regulation. Their
application support stomata mechanism for enhancing
water use efficiency and also as an antioxidant which
protects plants against oxidative stress (Gething,
1990; Smirnoff, 1996). At farmer’s fields, yield levels
ranged between 13.25 and 36.12 q/ha; which indicates
high degree of heterogeneity in the soil and water
parameters as well as management practices of the
farmers. Therefore, seed soaking in 3% Na2SO4 for 6-
8 hrs may be done for enhancing germination and
establishment; and foliar spray of thiourea 500 ppm
along with K2SO4 0.2% or ascorbic acid 100 ppm
along with 0.2% K2SO4 may be applied for providing
better growth and production environment for wheat
under salinity conditions.
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Table-1. Seed and biological yield of wheat varieties under irrigated situation

Varieties Seed yield (q/ha) Biological yield (q/ha)
2012-13 2011-12 2010-11 2009-10 Mean 2012-13 2011-12 2010-11 2009-10 Mean

Raj-1482 42.43 53.97 38.40 62.50 49.33 104.53 139.00 99.62 128.43 117.90
Raj-3077 53.02 60.20 44.83 68.68 56.68 136.67 163.50 125.87 148.20 143.56
Raj-3765 - 63.73 48.22 59.43 57.13 - 151.67 122.13 121.87 131.89
Raj-4037 52.00 67.73 43.12 67.28 57.53 130.00 145.33 124.87 140.70 135.23
Raj-4079 54.55 74.47 - - 64.51 135.00 153.67 - - 144.34
Raj-4083 53.23 72.27 44.90 73.51 60.98 126.67 161.67 118.07 145.13 137.89
Raj-4120 46.30 62.73 46.25 49.40 51.17 100.80 147.67 123.80 118.75 122.76
Raj-4161 51.03 63.63 - - 57.33 141.33 164.00 - - 152.67
Raj-4188 44.63 65.27 39.80 75.70 56.35 112.67 166.33 124.02 161.93 141.24
Raj-6560 49.70 63.33 42.27 56.45 52.94 101.13 152.67 118.60 133.33 126.43
Raj Molya
Rodhak-1

46.93 54.87 - - 50.90 110.07 139.33 - - 124.70

PBW-550 45.07 65.80 32.57 59.51 50.74 100.67 158.47 98.02 117.47 118.66
PBW-590 34.93 56.37 45.95 62.55 49.95 106.87 146.67 124.93 133.10 127.89
PBW-343 41.70 53.33 43.87 62.34 50.31 117.83 151.67 120.87 163.50 138.47
PBW-373 37.30 58.00 45.10 65.76 51.54 112.67 159.67 125.20 134.67 133.05
PBW-621 41.85 59.47 - - 50.66 132.33 152.67 - - 142.50
KRL 1-4 49.60 63.03 47.52 74.26 58.60 120.33 158.33 125.82 146.50 137.75
KRL 19 39.37 56.73 46.45 63.77 51.58 115.33 143.67 133.68 152.93 136.40
KRL 210 38.43 61.33 37.57 68.45 51.45 127.33 146.33 120.08 157.93 137.92
KRL 213 40.90 67.40 42.27 67.83 54.60 146.50 153.33 108.42 161.53 142.45
WH 1021 46.63 61.88 42.95 64.22 53.92 136.67 160.33 123.78 146.63 141.85
DBW-16 40.37 61.17 - - 50.77 141.33 150.00 - - 145.67
DBW-17 39.33 60.80 43.73 56.56 50.11 131.33 154.00 122.90 141.57 137.45
DBW-50 47.12 64.07 - - 55.60 138.67 143.83 - - 141.25
HD-2967 44.07 58.60 - - 51.34 124.67 138.67 - - 131.67
LOK-1 48.47 61.53 49.73 56.38 54.03 114.33 149.83 132.88 125.80 130.71
Sujata 36.87 54.10 37.73 49.27 44.49 144.33 157.33 112.90 125.00 134.89
K-65 33.03 56.70 37.80 53.20 45.18 133.67 161.50 105.13 135.80 134.03
Mean 44.40 61.52 42.91 62.72 53.20 123.84 152.54 119.60 140.04 135.40
SEm+ 1.78 2.12 1.69 1.98 - 5.55 4.50 4.19 6.41 -
CD (p=0.05) 5.06 6.00 4.82 5.64 - 15.75 12.76 11.95 18.28 -
CV (%) 6.89 5.96 6.89 5.49 - 7.76 5.11 6.10 7.89 -

Table-: Seed yield of wheat as affected by seed soaking & foliar spray of agro-chemicals
Treatments Seed yield (q/ha)

2011-12 2012-13 Mean
Seed soaking in thiourea 500 ppm for 6-8 hrs 33.45 43.19 38.32
Seed soaking in ascorbic acid 100 ppm for 6-8 hrs 33.52 42.79 38.16
Seed soaking in thioglycolic acid 100 ppm for 6-8 hrs 30.15 41.23 35.69
Seed soaking in water for 6-8 hrs 31.95 41.11 36.53
Foliar spray of thiourea 500 ppm at grain filling stage 34.38 45.09 39.74
Foliar spray of ascorbic acid 100 ppm at grain filling stage 34.58 45.96 40.27
Foliar spray of thioglycolic acid 100 ppm at grain filling stage 35.08 45.98 40.53
Seed soaking in thiourea 500 ppm for 6-8 hrs + foliar spray of thiourea 500 ppm at grain
filling stage 35.90 45.54 40.72
Seed soaking in ascorbic acid 100 ppm for 6-8 hrs + foliar spray of ascorbic acid 100 ppm at
grain filling stage 37.25 45.58 41.42
Seed soaking in thioglycolic acid 100 ppm for 6-8 hrs + foliar spray of thioglycolic acid 100
ppm at grain filling stage 32.35 43.23 37.79
Mean 33.86 43.97 38.92
SEm+ 1.09 1.07 -
CD (p=0.05) 3.18 3.12 -
CV (%) 6.47 4.89 -

Table-: Seed yield of wheat as affected by seed soaking and foliar spray of agro-chemicals under salinity irrigated conditions at farmer’s fields
Treatments Seed yield (q/ha)

Far.-1 Far.-2 Far.-3 Far.-4 Far.-5 Mean
Seed soaking in Na2SO4 3% for 6-8 hrs 22.73 12.50 22.87 16.62 35.81 22.11
Seed soaking in thiourea 500 ppm +Foliar spray of thiourea 500 ppm & ZnSO4

0.2% at flowering and grain development stage 23.51 13.50 22.62 16.31 37.04 22.59
Seed soaking in thiourea 500 ppm for 6-8 hrs + foliar spray of thiourea 500
ppm & K2SO4 0.2% at flowering and grain development stage 23.21 14.37 24.87 16.73 37.40 23.32
Seed soaking in thiourea 500 ppm for 6-8 hrs + foliar spray of 0.2% K2SO4 +
100 ppm ascorbic acid at tillering and flowering stage 23.43 14.25 24.50 16.12 36.84 23.03
Control 21.07 11.62 21.37 13.76 33.50 20.26
Mean 22.79 13.25 23.25 15.91 36.12 22.26
Far.-1: Shaitan Singh- Balwara, Sayala, Jalore Far.-2: Gopal Singh- Dhansa, Bhinmal, Jalore Far.-3: Tola Ram Meena Narawna- Ahore,
Jalore Far.-4: Rata Ram Lohar- Keshwana, Jalore Far.-5: Vala Ram Chaudhary- Keshwana, Jalore
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CONCLUSION

Wheat varieties Raj-4079, Raj-4083, KRL 1-4,
Raj-4037, Raj-4161, Raj-4188, Raj-3765, Raj-3077,
DBW-50, KRL-213, Lok-1 and WH-1021 appear
suitable for cultivation in arid Rajasthan. Crop
management practices including seed soaking in
thiourea 500 ppm or ascorbic acid 100 ppm for 6-8
hrs and foliar spray of thioglycolic acid 100 ppm or
ascorbic acid 100 ppm or thiourea 500 ppm at grain
filling stage is beneficial in yield optimization of
wheat. Under salinity conditions, seed soaking in 3%
Na2SO4 for 6-8 hrs improved seed germination and
crop establishment; and foliar spray of 0.2% K2SO4

along with thiourea 500 ppm or ascorbic acid 100
ppm at tillering and flowering stages provided better
growth and production environment and ultimately
enhanced seed yield of wheat.
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