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Study on combining ability in okra (Abelmoschus
esculentus (L.) Moench)

S.K. PARMAR', C.J. TANK? and B. H. PRAJAPAT®

Department of Genetics and Plant Breeding, C.P. College of Agriculture,
S. D. Agricultural University, Sardarkrushinagar - 385 506 (Gujarat).

Received : 20 April, 2011

ABSTRACT

The present study was undertaken with a view to estimate the extent of combining ability parameters
of eight genotypes in okra (Abelmoschus esculentus (L.) Moench) for fruit yield, quality traits and
other important traits. Combining ability analysis of 28 F s (excluding reciprocals) with parents
showed that general combining ability variance was highly significant for all the characters. While
specific combining ability variance was highly significant for all the characters except internode
length, for the expression of Fruit yield (g) and its component traits. The parents Parbhani Kranti,
Pusa Sawani and Panjab-7 were good general combiners for fruit yield and it's components traits.
Twelve out of 28 hybrids showed significant positive sca effects for fruit yield and it's components
traits. The crosses Arka Bahar x JOL-04-08, Gujarat Okra 2 x Parbhani Kranti and Panjab-7 x
JOL-04-08 were found to be most promising cross combinations for their exploitation in breeding

programme.

Key words : General combining ability, specific combining ability, okra

Okra [Abelmoschus esculentus (L.) Moench] is an
important vegetable crop grown for its green tender
fruits in tropical and sub-tropical regions. Combining
ability analysis helps to choose suitable parents for
hybridization and provides valuable information
regarding F, crosses to be exploited commercially.
Information on the combining abilities of the genotypes
will be helpful in the analysis and interpretation of the
genetic basis of important traits. Hence, the present
study was undertaken with a view to assess the
combining ability of eight genetically divergent lines
of okra following a diallel mating design.

MATERIALS AND METHODS

A set of 28 hybrids were developed using 8 parents
(Gujarat Okra 2, Parbhani Kranti, Arka Bahar, Arka
Abhay, Pusa Sawani, Panjab 7, AOL-03-1, and
JOL-04-08) of okra through diallel mating design
excluding reciprocals during Summer-2009. The trials
consisting of 28 hybrids and their 8 parents were raised
in randomized block design with three replications at
Department of Genetics and Plant Breeding, C. P.

' P.G. Student, ? Associate Professor, * Professor and Head,
Deptt. of Agril. Statistics.

College of Agriculture, S. D. Agricultural University,
Sardarkrushinagar during Kharif, 2009. Each entry
was sown in 3.0 m long single row plot at 60 x 30 cm
spacing. Observations on five randomly selected
competitive plants were recorded for days to flowering,
days to first picking, fruit length, fruit girth, number of
nodes on main stem, internodal length, plant height,
fruit yield per plant, crude protein content, crude fiber
content and vitamin C content. The data generated
were utilized to estimate the combining ability by the
method Il under model | as suggested by Griffing
(1956).

RESULTS AND DISCUSSION

The analysis of variance for combining ability
(Table 1) revealed that general combining ability
variances were highly significant for all the characters
indicating the involvement of additive type of gene
action in the inheritance of all the traits under study.
Specific combining ability variances were significant
for all the characters except internode length
indicating the involvement of non-additive gene action
in the inheritance of these characters. This signifies
the importance of non-additive effects of these
characters indicating the presence of over dominance.
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Consequently it is suggested that these traits could
be improved through heterosis breeding rather than
selection. Similar results of importance of both additive
and non-additive genetic component in the inheritance
of various traits were reported by Kanchan et al.,
(2007) in okra.

The 6?gcalc?sca variance ratio being less than unity
for all the traits except internodal length which
suggested non additive type of gene action was
predominantly involved in the expression of all traits
except internodal length. The additive type of gene
action was predominantly involved in the expression
of internode length, only. Thus, it the use of heterosis
breeding approach will be fruitful for rapid improvement
in the fruit yield governed by non-additive gene action.
Role of non additive gene effects was also reported
by Singh etal., (2001), Mamta and Arora (2003) and
Kumar & Anandan, (2006).

The general combining ability effects of parents (Table
2) revealed that none of the parents proved to be good
general combiner for all the characters. The gca effects
of parents revealed that the parents Parbhani Kranti,
Pusa Sawani and Panjab-7were good general
combiner for fruit yield and it's components viz., days
to flowering, days to first picking, fruit length, number
of nodes on main stem, plant height. As observed in

STUDY ON COMBINING ABILITY IN OKRA

the present investigation, good general combining
ability of these parents for yield and its components
were also reported Rajendra Kumar et al., (2005) and
Manivannan et al. (2007). With regard to quality traits,
parents Arka Abhay, Pusa Sawani and JOL-04-08
were good general combiners for crude protein
content, crude fiber content and vitamin C content.

In the present study, the parents exhibiting high mean
performance also had high general combining ability
effects. A close relationship between the mean
performance and general combining ability effects was
noted by Elangovan et al. (1981) and Poshiya and
Shukla (1986). Such parallel behavior indicated that
selection for good combiners for different characters
could also be made on the basis of mean performance.
The estimates of sca effects revealed that 12 out of
36 hybrids showed significant positive sca effects for
fruit yield per plant. Ten best specific combiners with
mean performance, gca status and their significant
response of sca effects to other traits are presented
in Table 3. Five crosses showed significant positive
response to fruit length and three for fruit girth indicating
its direct effect for increasing fruit yield. However, five
crosses showed significant response to days
flowering, four for days to first picking and plant height,

Table 3 Ten best specific combiners for seed yield/plant and their performance for other traits in pigeonpea

Hybrids Fruit Mean fruit ~ GCA Significant response in
yield / yield / status other traits for
plant(g)  plant(g) SCA effects
Arka Bahar x JOL-04-08 31.30% 188.64 (AxP) FL, CPC,
Guj. Okra 2 x Parbhani Kranti 28.19* 204.57 (PxG) FG PH, CPC,
Panjab-7 x JOL-04-08 24.53* 185.22 (GxP) DF, DFP, FL, FG, VCC
Guj. Okra 2 x JOL-04-08 24.34* 171.41 (P xP) FL,CFC
AOL-03-1 x JOL-04-08 23.99* 178.71 (AxP) DF, DFP, NNMS, PH, VCC
Parbhani Kranti x Panjab-7 21.13** 211.13 (GxG) DF, FL, PH, VCC
Guj. Okra 2 x AOL-03-1 20.78** 186.29 (P xA) DF, DFP, FL
Pusa Sawani x JOL-04-08 18.79** 180.27 (GxP) FG
Parbhani Kranti x JOL-04-08 14.96** 180.55 (GxP) CFC
Parbhani Kranti x Pusa Sawani  13.58* 204.37 (GxG) DF, DFP, NNMS, PH

G = Good: A = Average; P = Poor general combining ability, respectively.
Figure in the parenthesis indicates per se performance for fruit y?eld per plant.
* **indicates significant at P = 0.05 and P = 0.01 levels, respectively.

DF : Days to flowering NNMS
CFC : Crude fiber content DFP
IL  : Internodal length VCC
FL  : Fruitlength PH
FG : Fruitgirth CPC

Number of nodes on main stem
Days to first picking

Vitamin C content

Plant height

Crude protein content
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three for vitamin C content, two for number of node_s on
main stem, crude protein content and crude fiber
content. This may be because of very complex nature
of fruit yield and its dependence on its components.
Out of ten crosses showing high mean and significant
positive sca effects for fruit yield, two crosses (Arka
Bahar x JOL-04-08 and AOL-03-1 x JOL-04-08) involved
average x poor gca parents, one Cross (Guijarat Okra 2
x Parbhani Kranti) with poor x good, three crosses
(Panjab-7 x JOL-04-08, Pusa Sawani x JOL-04-08 and
Parbhani Kranti x]JOL-04-08) with good x poor, one
cross (Gujarat Okra 2 x JOL-04-08) with poor X poor,
two crosses (Parbhani Kranti x Panjab-7 and Parbhani
Kranti x Pusa Sawani) with good x good and one cross
(Gujarat Okra 2 x AOL-03-1) with poor x average gca
parents. Better performance of hybrids involving poor x
poor or average x poor general combiners indicated
dominance x dominance (epitasis) type of gene action
(Jinks, 1955). The crosses showing high sca effects
involving one good general combiner indicated additive
x dominance type gene interaction which could produce
desirable transgressive segregants in subsequent
generations. In a situation where predominance of
additive and non-additive gene effect has been observed
for most of the traits, it is better to advocate the
biparental mating and diallel selective mating to exploit
both additive and non-additive gene effects.
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Combining ability studies in cowpea (Vigna unguiculata L.Walp )
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ABSTRACT

Combining ability analysis of 36 F,s of a diallel cross (excluding reciprocals) and their nine parents
showed general combining ability variance which was highly significant for all the characters, while
specific combining ability variance was highly significant for all the characters except crude fiber
content, involving both additive and non- additive gene effects for the expression of green pod yield and
its component traits. The crosses GC-4 x CGD-25. Pusa falguni x CGD-352 and CGD-370 x CGD-25
were found to be most promising potential cross combinations for their exploitation in future breeding

programme of cowpea.

Key words: GCA, SCA, parents, hybrids and cowpea

Cowpea (Vigna unguiculata L. Walp) is one of the
important sources of cheap and high quality vegetable
protein grown mainly for tender pods as vegetable.
Cowpea as a crop has many uses such as pulse
fodder, cover crop and green manure. It can fix
atmosphere nitrogen in the soil by symbiotic bacteria
to the extent of 6-131 kg/ha per year (Ayanaba and
Dart.,1997). To increase the green pod yield of
cowpea, knowledge of combining ability effect and
variance have paramount significance in deciding the
selection of parents and breeding method for obtaining
new recombinants of desirable type.

MATERIALS AND METHODS

The parental material consisted of nine lines of cowpea
viz., Pusa falguni, GC-4, CGD-340, CGD-362,
CGD-118, CGD-77, CGD-402, CGD-340 and CGD-25
were crossed in all possible combinations (excluding
reciprocals). Thirty six hybrids along with nine parents
were grown on Agronomy Instructional farm,
Sardarkrushinagar Dantiwada Agricultural university,
Sardarkrushinagar during kharif 2008. The entries were
grown in a randomized block design (RBD) with three
replications. Seed were dibbled at a distance of 45 cm
between row and 10 cm between plants. All plants in
a plot were taken in to consideration for recording

' PG Student, * Research Scientist, Centre of Excellence for
Research on Pulses

green pod yield and days to 50% flowering and days
to first picking, whereas five competive plants were
considered for recording plant height (cm), number of
primary branches per plant, number of pods per plants,
pod length (cm), number of seeds per pod, protein
content (%) and crude fiber content (%) The statistical
analysis was done by employing method 2, model-1
of Griffing (1956a)

RESULTS AND DISCUSSION

The analysis of variance (Table 1) showed significant
difference among genotypes for all the characters under
study. Significant gca and sca variances indicated the
importance of both additive and non-additive gene
effects. The mean square due to gca and sca were
significant for all the characters expect crude fibre
content, indicating additive as well as non-additive gene
action were important in the expression of these
characters.

The estimate of GCA effects (Table 2) revealed that,
none of the parent was found to be consistently good
general combiners for all characters as also reported
by Buhecha (1991) and Sawant (1995). The parent
Pusa falguni was good general conbiner for most of
the character viz., days to 50 per cent flowering, day
to first picking, plant height, pod length, number of
seeds per pod, number of branch per plant, green
pod yield per plant and crude fiber content. The GC-4
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KAJALE AND RAVINDRABABU

and GCD-370 were also observed good genergl
combiners for yield and other pod related qharapte_r in
the desired direction In case of days to first picking
pusa falguni, CGD-352 and CGD-118 recorded as good
general combiner. _ )
An overall appraisal of GCA effects indicated pusa falguni,
GC-4 and CGD-370 appeared to be good GCA forgreen
pod yield and other contributing characters. The high
GCA effects are releated to additive gene and‘addltlve X
additive interaction effect (Griffing, 1956a) which fixable
genetic component of variation. ‘

The parent with high GCA is effective fo!r a particular
component breeding programme, seeking improvement
in yield through that particular component.(Buhecha,
1981 and Patil and Shete, 1986)

The estimates of SCAeffects, (Table 3) revealed thatnone
of the crosses were consistently superior for all the
characters. (Patil and Bhapkar 1986 and Thiyagaragin
1993) The cross GC-4 x CGD-25 possessed highest
sca effect for green pod yield(g) and also recorded
significant sca for other characters like number of branch
per plant, number of seeds per pod, and number of pods
per plant followed by pusa falguni x CGD-352 and
CGD-370x CGD-25 for green pod yield. The cross
CGD-77x CGD-340 showed high SCA effect for days to
50 percent flowering and first picking, cross CGD-118x
CGD-402, pusa falguni x CGD 402 and pusa falguni x
CGD-425 showed high SCA effect for nos. of pod/plant.
The crosses exhibited high positive and negative SCA
effectsinvolved either good x good, good x average, good
X poor, average x average combining parent.

In a situation where predominance.of additive and
non-additive gene effects observed for most of the
traits, it is better to follow the biparental mating and
diallel selective mating to exploit both additive and
non-additive gene effects.

Jatasra (1979) and Aravindum and Vijendra Das(1996)
suggested that it would be desirable to follow cyclic
method of breeding for combining superior
recombinants and their interse crosses which will
simultaneously exploit additive and non additive gene
effect for the improvement of economic yield in
cowpea.

[GAU Research Journa] 37 (2
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Correlation and path coefficient analysis in indian bean
(Dolichos lablab L.)
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ABSTRACT

Fifity diverse genotypes of Indian bean (Dolichos lablab L.) were evaluated for correlation and path
coefficient for twelve characters. Seed yield per plant was found to be highly significant and positively
correlated with days to 50 per cent flowering, number of clusters per plant, number of pods per plant
and days to maturity at phenotypic level while pod length and plant height had significant and
positive correlation with seed yield per plant at phenotypic level. The number of clusters per plant,
number of pods per cluster, 100-seed weight, number of branches per plant and pod length exhibited
high and positive direct effects on seed yield per plant. The path analysis showed that maximum
direct effects as well as appreciable indirect influences were exerted by number of clusters per
plant, number of pods per cluster, 100-seed weight and number of branches per plant and pod
length. Selection of these traits may be effective for the improvement of Indian bean.

Key Words: Indian bean, correlation, path coefficient analysis

Indian bean (Dolichos lablab L.), commonly known
as hyacinth bean, Dolichos bean or Sem, is an
important vegetable crop of Indian origin. Seed yield
depends on many component traits hence the
information in the correlation between seed yield and
its components is a prerequisite for crop improvement.
The comparative magnitude of contribution made by
various yield components is not obtained from
correlation coefficients; path analysis is used for
partitioning direct and indirect effects to measure
relative importance of the causal factors.

MATERIALS AND METHODS

The field experiment was comprised of 50 promising
germplasm of Indian bean grown during Rabi 2009-10
at the Instructional Farm, College of Agriculture,
Junagadh Agricultural University, Junagadh (Gujarat)
in randomized block design with three replications.
Each entry was accommodated in a single row of 7.0
m length with a spacing of 1.5 m between two rows
and 1.0 m between two plants within the row. The
experimentwas surrounded by two guard rows to avoid

'“* PG Student, 2 Associate Professor, * Assistant Professor,
¥ Associate Research Scientist

border effects. All the recommended package of
practices and plant protection measures were followed
timely to raise a good crop. Five plants were randomly
taken from each plot to record observations for days
to 50 per cent flowering, number of branches per plant,
number of clusters per plant, number of pods per
cluster, number of pods per plant, pod length (cm),
pod width (cm), number of seeds per pod, 100-seed
weight (g), plant height (cm), days to maturity and
seed yield per plant (g). The statistical analysis was
done according to the methods of Panse and
Sukhatme (1985) for analysis of variance, Al-Jibouri
et al., (1958) for phenotypic and genotypic correlation
coefficients for all the pair wise character, Dewey and
Lu (1959) for path coefficient analysis.

RESULTS AND DISCUSSION

The analysis of variance revealed significant mean
squares differences among the genotypes for all the
traits studied. The values of genotypic correlation in
general were higher than their phenotypic correlation
in the present investigation (Table 1). Seed yield per
plant was found to be highly significant and positively
correlated with days to 50 per cent flowering, number
of clusters per plant, number of pods per plant and
days to maturity at phenotypic level. Similar results



Table 1. Genotypic (r,) and phenotypic (r ) correlation coefficients among 12 characters in Indian bean

Characton Days to 50 Number Number Number Number Pod Pod Number \_oc..mmma Plant Days to
RIS per cent of of clusters of pods of pods length width of seeds weight height maturity
flowering branches per plant per cluster per plant (cm) (cm) per pod {cm) (cm)
per plant
Seeds rg 0.4150 0.1689 0.5295 0.1443 0.5654 0.2071 -0.1923 0.0628 0.1667 0.1743 0.3977
yield per
plant (g) P 0.3668*" 0.1494 0.5019* 0.1277 0.5539** 0.2082* -0.1788* 0.0634 0.1516 0.1649* 0.3577*
Daysto 50 rg 0.0066 0.5383 -0.1202 0.4984 0.2159 0.0170 0.4359  -0.0717 0.4254 0.8300
per cent
flowering P -0.0053 0.4798** -0.1240 0.4393** 0.1997* 0.0048 0.3946** -0.0514 0.3539** 0.7178**
Number of rg 0.0937 -0.0038 0.1344  -0.1998 0.0952  -0.2181 -0.1881 -0.1208 0.0005
branches
per plant P 0.0485 0.0724 0.1169  -0.1450 0.0605 -0.1710* -0.1563  -0.0437 -0.0181
Number of rg -0.3933 0.8371 0.1604 -0.0945 0.0940 -0.0802 0.1575 0.4652
clusters
per plant P 0.4333** 0.8068** 0.1343 -0.1060 0.0724  -0.0704 0.1411 0.4289**
Number of rg 0.1219  -0.3328 -0.3191 -0.2353  -0.3337 0.0587 -0.2057
pods per
cluster P 0.1142 -0.2638** -0.2451** -0.1797* -0.2788"* 0.0569 -0.1864*
Number of rg -0.0634 -0.2573  -0.1057 -0.3645 0.1856 0.3296
pods
per plant p -0.0587 -0.2393** -0.1009  -0.3349** Q0.1762* 0.3177**
Pod rg 0.1502 0.4626 0.4777 0.2650 0.3578
length
(cm) p 0.1354 0.4351* 0.4232* 0.23689*" 0.3300*"
Pod rg 0.2084 0.3949  -0.1946 0.3517
width
(cm) p 0.1888* 0.3619** -0.1724* 0.3069*
Number of rg 0.3111 0.3926 0.6147
seeds
per pod p 0.2752** 0.3614™* 0.5279*"
100-seed rg 0.0811 0.2458
weight (@) rp 0.0680 0.1986*
Plant g 0.3605
height
(em) P 0.2969**

* *¥ Signiicant al 5 % and 1% levels, respectively.
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were also reported by Rai et al., (2009) for seed yield
per plant and number of pods per plant and Bendale
et al., (2008) for seed yield per plant and number of
branches per plant. The seed yield per plant was
positively correlated at both phenotypic and genotypic
levels with number of branches per plant, number of
pods per cluster, pod length, number of seeds per
pod, 100-seed weight and plant height, indicating that
these attributes were influencing the seed yield in
Indian bean and they can serve as marker indicator
characters for improvement in seed yield.

The days to 50 per cent flowering had significantand
positive correlation with number of clusters per plant,
number of pods per plant, pod length, number of seeds
per pod, plant height and days to maturity; number of
clusters per plant had significant and positive
association with number of pods per cluster, number
of pods per plant and days to maturity; pod length
had had significant and positive association with
number of seeds per pod, 100-seed weight, plant
height and days to maturity; pod width had significant
and positive correlation with number of seeds per pod,
100-seed weight and days to maturity; number of
seeds per pod had significant and positive association
with 100-seed weight, plant height and days to
maturity. Similarly, 100-seed weight and plant height
had significant and positive correlation with days to
maturity.

The path coefficient analysis (Table 2) revealed the
number of clusters per plant, number of pods per
cluster, 100-seed weight, number of branches per plant
and pod length exhibited high and positive direct
effects on seed yield per plant. Similar results were
also reported by Rai et al., (2009) and Bendale et al.,
(2008). Days to 50 per cent flowering and days to
maturity exhibited moderate and positive direct effects
towards seed yield. The path analysis showed that
maximum direct effects as well as appreciable indirect
influences were exerted by number of clusters per
plant, number of pods per cluster, 100-seed weight,
number of branches per plant and pod length and due
weightage should be given to these traits while
improving seed yield per plantin Indian bean.

(GAU Research Journal 37 2)

The pod width had high negative direct effect o se
yield at phenotypic level but contributed indirect Ed
exerting positive effects via number of pods per c|u§te
number of pods per plant, plant height and numberor'f
clusters per plant and resulted positive association
with seed yield. Similarly, number of pods per plant
also showed negative low direct effect on seeq yield
at both level but its positive correlation with seed yielq
was primarily formed through its indirect contribution
through 100-seed weight, pod width and number of
seeds per pod. Plant height had negative and low
direct effect on yield but contributed indirectly by
exerting positive indirect effects via pod width. Number
of pods per plant had negative direct effect on seed
yield but it contributed indirectly through their positive
indirect effects via number of pods per cluster, number
of branches per plant and number of pods per plant
thereby giving their significant and positive
associations with seed yield.
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ABSTRACT

A field study on influence of apical pinching on growth and seed yield attributing characters in okra
was conducted with three varieties viz., GO-2, Parbhani Kranti and VRO-6. The variety GO-2 had
maximum days to first flowering (46.820), number of nodes per plant (6.548), number of branches
per plant (2.696), fruit length (17.186 cm), number of fruits per plant (6.036) and number of seeds
per fruit (40.082), whereas days to maturity (112.298) and fruit girth (1.667 cm) was maximum in
VRO-6. Parbhani Kranti was early by recording minimum days to flowering (46.228). The maximum
plant height (41.132 cm) and fruit length (17.516 cm) were recorded in no pinching treatment which
resulted in maximum number of nodes per plant (9.881) and number of seeds per fruit (40.600),
respectively. The maximum fruit girth (1.725 cm), number of fruits per plant (6.770) and 100-seed
weight (6.319 g) were recorded in pinching at 20 DAS, while maximum days to flowering (48.612)
and days to maturity (114.313) were recorded in pinching at 30 DAS. Fruitlength (17.516 cm) and
number of seeds per fruit (40.600) was recorded maximum in no pinching treatment. The results
indicated that pinching at 20 DAS had increased the seed yield contributing traits whereas, pinching
at 30 DAS had delayed the crop growth.

Key words : Apical pinching, growth parameters, seed yield, okra

Okra (Abelmoschus esculentus (L.) Moench), also
called as “Lady’s finger” in English and as "Bhindi" in
Hindi, is one of the most important vegetable crops
grown extensively throughout the country during
summer and rainy seasons. Okra is also used in food
processing and in the extraction of oil as the ripe seeds
contain about 20 per cent edible oil (Reddy et al.,1997).

Besides, being used as the food product, mature fruits
and stems of the plant containing crude fibers are
also used in the paper industry,while roots and stems
are used for cleaning the cane juices (Singh, 1989).
The intact apical bud prevents the growth of auxiliary
buds as a result of the interplay of growth regulators
which cause apical dominance. Apical pinching (also
called as nipping or apical bud topping or apical
debudding) is a well known practice for breaking apical
dominance to encourage the lateral growth, thereby
increasing the potential fruiting area (Gujar and
Srivastava, 1972). Apical pinching also helps in
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production of more lateral branches resulting in
increased photosynthetic activity, accumulation of
more photosynthates, ultimately resulting in increased
seed size and yield (Thakral ef al. 1991). A direct
promotional effect of pinching on pod yield provides a
possible strategy for growing okra for better pod
harvest. A pinching from the upper parts of the main
stem of plants ensures good production and quality
of pods. Franco and Ortegn (1997) recorded better
pod and seed yield by pruning the okra plants. As
there is meagre research on these aspects, the
present investigation deals with the apical bud
pinching in okra with a view to promoting its
commercial exploitation.

MATERIALS AND METHODS

A field experiment was carried out in strip-split plot
design with four replications during summer-2009 at
Instructional Farm, College of Agriculture, Junagadh
Agricultural University, Junagadh. Besides contral, the
treatments consisted of three pinching levels viz., no
pinching (P,), apical pinching at 20 DAS (P, ) and apical
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pinching at 30 DAS (P,) and three varieties of okra T . NOODY oY
viz. GO-2, Parbhani Kranti and VRO-6. Seeds were sk | 85222 5% © 8% ¢
planted in rows at a spacing of 60 x 30 cm and all the o gg PELY g ¥ da
recommended fertigation, agronomical practices and & e
plant protection measures were followed timely to grow o
a healthy crop of okra. The apical portion was removed $E_| 89382 22 8 K3 2
with scissors as per treatments. The observations viz., 02| G660 g fy g g S p
days to flowering, days to maturity, number of nodes 22
per plant, number of branches per plant, plant height, =
fruitlength, fruit girth, number of fruits per plant, number = E ~| X3S 3% J 88 2
of seeds per fruit, 100-seed weight and seed yield per JE8E et a9 & oo
plant were recorded from randomly selected ten plants. AL g e W
The fruits were harvested at physiological maturity & 5
when the hair line cracks were developed all along = §§ SRE 3R 3 23 2
the edges of fruits. The fruits were dried to 8.0t09.0 2l258| g mnSd I5 8 S8
per cent moisture level. Seeds were separated, ®| 327
cleaned properly and weighed. 2
$l..-| g5res 88 3 s8¢ ¢
RESULTS AND DISCUSSION BBl 20088 22 2 o2
Effect of varieties
The growth and yield contributing parameters were © wbe| B2882 22 & X 2
significantly influenced by different varieties of okra S 2PE| nuxea B8O & o -
(Table 1). The maximum days to flowering (46.820), | [+e=| =eeeegte 2 °e
number of nodes per plant (6.548), number of branches 2 S 2
per plant (6.696), number of fruits per plant and the {-"j o= _|Fxsgnn 2y o NN O
highest number of seeds per plant (40.082) were S| | 5 EE(883¢882528 3 I8 <
recorded in variety GO-2, while Parbhani Kranti was gl [=2= 2Ha® ° &%8® 8 °7
early by recording minimum days to first flowering =) . > El
(46.229). The observed differences among the varieties g °PE|l weoomwlon & OI @
for growth and yield contributing characters may be 8l |858| 33588 82 R &3 =
due to inherent genotypic differences among the three & ES o] Nanoo ~o o o0
varieties. T z=
The effects of varieties on plant height, 100-seed = w| 0@
weight and seed yield per plant were statistically non Sle|s = g ¥ ©3%% =T & §§ 2
significant. However, numerically the highest plant = glEd= 3 g 5 g S g :: g oo
height (38.467 cm), 100-seed weight (6.110g)and | S| 2 2
seed yield per plant (18.879 g) was recorded in variety 8| & —
Parbhani Kranti. Similar findings have been reported 52| %% 558238 23 2 83 2
by Sajjan et al. (2004) e £ 5% 2INAE g ¢ oo
= i o &
Effect of apical pinching > i
The growth parameters as well as seed yield % ‘E;ﬁ Sl SN 88 = §§ 2
contributing attributes were significantly influenced by el [BE2| =N35E 95 & oo
apical pinching. Apical pinching at 20 DAS had a8 gl wee bl
significantly improved the number of branches per plant 8
(3.158), fruit girth (1.725 cm), number of fruits per plant & o
(6.770), 100-seed weight (6.319 g) and seed yield per E @ < =)
plant (20.265 g), while pinching at 30 DAS had delayed 9 5 € T _
the days to first flowering (48.612) and days to maturity b % AS & . 2% §Tﬁ & A§
(114.313) (Table 1). The increased seed yield due to - o St 8§ 52529 SF
apical pinching at 20 DAS could be due to the o a o %g 28' 5858 Eeﬁﬂ
proportionate increase yield contributing characters E 8 éﬁ_ g i 8 2 hE_ 2 E 2 e 8 € ;



July 2012]

INFLUENCE OF APICAL PINCHING ON GROWTHAND SEED YIELD

Table 2 Interaction effects of varieties x apical pinching on fruit girth and number of fruits per plant in okra.

Number of fruits per plant

Treatments Fruit girth
v, V, V, v, v, vy
P, 1.545 1.624 1616 4714 4,559 4197
P, 1.712 1.714 1.749 7.305 6.960 6.047
P, 1613 1.683 1.666 6.094 5.652 5.338
mean 1.624 1.674 1,677 6.038 5.724 5.194
SEm 0.010 0.082
CD (0.05) 0.028 0.232

particularly number of fruits per plant and test weight.
Further, higher number of fruits per plant may be due
to more number of branches per plant (Table 1). The
apical pinching might have mobilized the metabolites
from leaves as a result of strong carbohydrate sinks
furnished by developing pods and enhanced the lateral
branches to carry more fruits. Similar results have
been reported by Abduljabbar et al., (2007), Sajjan et
al. (2004), Sajjan et al. (2002), Reddy et al. (1997)
and Gujar and Srivastava (1972).

No pinching treatment expressed significantly the
maximum fruit length (17.516 cm) as compared to
pinching at 20 and 30 DAS. Due to high length of
fruit the number of seeds per fruit was also maximum
(40.600) but, on the contrary due to high length, fruit
girth was reduced (1.595 cm). The findings are akin
with those of earlier reported by Sajjan et al., (2002).

Interaction effects

The interaction effects of varieties x pinchings were
observed to be significant in respect of fruit girth and
number of fruits per plant only (Table 2). The highest
number of fruits per plant was found in treatment
combination V,P, (7.305), while the highest fruit girth
was found in treatment VP, (1.749 cm). Bhat ( 1994),
Reddy et al. (1997), Sajjan et al. (2002) Sajjan et al.
(2004) have also reported the similar findings.

The results indicated that apical pinching at 20 DAS
with one fruit picking increased the seed yield per
plant. For getting the maximum profit by producing
more fruits and there by more seeds, apical pinching
is a good device for getting better seed yield.
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ABSTRACT

The nature of gene action involved in the inheritance of fruit yield per plant and its components was
studied in bottle gourd [Lagenaria siceraria (Mol.) Standl.] in a diallel set of 8 lines excluding
reciprocals. The estimates of the components of variance indicated predominance of additive genetic
effects for days to first male and female flower, node at which first male flower appeared, days to
first fruit picking, number of fruits per plant, fruit length, days to last fruit picking and fruit yield per
plant, indicating possibility of selection in later generations of the hybrid progenies. The dominant
genetic variance was more important for node at which first female flower appeared, vine length and
average fruit weight and could be exploited by developing the F, hybrids. Very high narrow sense
heritability was observed in vine length, number of fruits per plant, fruit length and fruit yield per plant
indicated that simple selection would be effective for these traits, while narrow sense heritability for
days to first male and female flower indicated that recurrent selection would be fruitful for effective

utilization of both type of gene actions.

Key words : Additive, dominance components, gene action, bottle gourd

Bottle gourd or white flowered gourd [Lagenaria
siceraria (Mol.) Standl.] is an important tropical
vegetable crop and found in all the households as a
vegetable in India. Besides this, different people also
use it in different ways. Being a cross-pollinated crop,
a wide range of genetic variability is present in this
crop for fruit characters and fruit yield. Very little work
has been done on gene action of fruit yield and yield
attributing characters. However, appropriate knowledge
of gene action of yield and its characters are helpful
to formulate an appropriate breeding procedure for
achieving the objectives for the improvement of this
crop. Hence, the present investigation was carried
out to find out the gene action of different traits in

bottle gourd.
MATERIALS AND METHODS

Eight diverse lines of bottle gourd viz.,, ABG-1, Pusa
Naveen, PBOG-90, NDBG(Round)-2, VR-2,
NDBG-104, JBOGL-01-6 and Bhagirathi were crossed
in 8 x 8 diallel fashion excluding reciprocal to obtain
28 F.s. Atotal of 28 F, crosses along with 8 parental
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lines were planted in a randomized block design with
three replications with 10 plants per plot. Each plot
consisted 5.0 m long pair rows with row to row and
plant to plant distance of 2.0 m and 1.0 m, respectively
in spring summer season-2009. Recommended
agronomic practices and plant protection measures
were followed throughout the growth period.
Observations were recorded from five plants for each
plot on 12 quantitative characters viz., days to first
female flower, days to first male flower, node atwhich
first female flower appeared, node at which first male
flower appeared, vine length (m), days to first fruit
picking, number of fruits per plant, fruit length (cm).
fruit equatorial diameter (cm), average fruit weight (9)
days to last fruit picking and fruit yield per plant. The
diallel analysis was carried out as per the method
given by Hayman (1954).

RESULTS AND DISCUSSION

The analysis of variance showed highly significant
differences among the mean squares due
genotypes for all the nine characters studied indicating
considerable genetic diversity among the parents an
crosses.
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Additive (D) and dominance (H,) components of gene
action were significant for all the characters (Table 1)
except for days to first male flower, fruit equatorial
diameter, days to last fruit picking where only D was
significant, while for node at which first female flower
appeared only H has significant indicating the
presence of additive and non-additive gene actions in
the expression of different characters. The magnitude
of D was higher than of H, for days to first female
flower, days to first male flower, node at which first
male flower appeared, days to first fruit picking,
number of fruits per plant, fruit length, days to last
fruit picking and fruit yield per plant. The presence of
additive genes for these characters indicated the
possibilities of fixing these characters by selection.
Similar findings were also reported by Sharma et al..
(1983) for days to first male and female flower opening;
Sirohi et al., (1986) for days to first male and female
flower opening, fruit length and fruit girth; Ghevaria et
al.. (1995) for crop span, fruit length and fruit girth
and Sit and Sirohi (2008) for fruit length in bottle gourd.
The dominance component (H,) was higher than the
additive (D) for node at which first male flower
appeared, vine length and average fruit weight.

The estimates of average degree of dominance (H,/
D)™ were in the range of partial dominance for all the
characters except for node at which first female flower
appeared, fruit equatorial diameter and average fruit
weight, indicating the importance of additive genetic
system. Similar findings were reported by Sirohi et
al., (1986) for days to first male and female flower,
fruit length, fruit girth; Ghevaria et al., (1995) for crop
span, length of fruit, girth of fruit and Singh et al.,
(2003) for fruit length, number of fruits per plant, vine
length and fruit yield per plant in bottle gourd.
Complete dominance was observed for fruit equatorial
diameter and over dominance was operating for nodes
at which first female flower appeared and average fruit
weight.

The estimates of genes with positive and negative
effects in parents (H,/4H,) were not in the range of
0.23 to 0.27, indicating asymmetrical distribution of
positive and negative genes in the parents for all the
characters except for days to first female flower and
days to first fruit picking which symmetrical distribution
of positive and negative genes in the parents were
noted. Similar findings were reported by Sirohi ef al.,
(1986) for vine length, days to first male and female
flower, days to first harvest, fruit length, fruit girth,
number of fruits per plant, fruit weight and total yield
per plant, Ghevaria et al., (19995) for crop span, fruit
girth, number of fruits per plant and fruit yield per plant
and Sit and Sirohi (2008) for vine length. days to first
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female flower opening, days to first fruit harvest, fru;t
length, fruit girth, number of fruits per plant and fryjt
weight.

The directional element of dominance (F) was
non-significant for all the characters except for node
at which first female flower appeared indicating the
presence of ambidirectional dominance and alleles
with increasing and decreasing effects appear to be
dominant and recessive to the same extent.

The proportion of dominant and recessive genes in
the parents (K, /K.) was more than unity for all the
characters except for number of fruits per plant, fruit
length, days to last fruit picking and fruit yield per
plant, indicating asymmetry of gene distribution
among the parents with excess of dominant genesin
the parents. These were confirmed by the positive
value of F for all the characters. This finding was in
accordance with Sirohi et al., (1986); Ghevaria etal,,
(1995); Singh et al., (2003) and Sit and Sirohi (2008)
in bottle gourd.

The ratio of h?/H, was revealed that either one or two
gene groups which control the characters and
exhibited dominance for all the characters except for
node at which first female flower appeared, node at
which first male flower appeared, days to first fruit
picking and days to last fruit picking, whose values
were negative which could not be estimated and
interpreted properly.

The estimates of heritability in the narrow sense (Table
1) was quite high for vine length, number of fruits per
plant, fruit length and fruit yield per plant, moderate
for node at which first female flower appeared, node
atwhich first male flower appeared, days to first fruit
picking, fruit equatorial diameter, average fruit weight
and days to last fruit picking and low for days to first
male and female flower. Moderate to high heritability
values were also reported by Sirohi et al., (1888) and
Sitand Sirohi (2008) for vine length, days to firstmale
and female flower, days to first fruit harvest, fruit weight
and total yield per plant; Ghevaria et al., (1 995)
reported low narrow sense heritability for days to first
picking, number of fruits per plantand yield per plant
in bottle gourd. For vine length, number of fruits Pef
plant, fruit length and fruit yield per plant, high
heritability estimates coupled with preponderance of
additive gene action was observed indicating that
simple selection would be effective forim provement
of these traits. Low heritability estimates for days t©
first female and male flower indicated that both 244V
and non-additive compenents were important if the
inheritance of these traits. Therefore, reGE'f’e"

selection would be fruitful for effective utilization ®

both type of gene actions, as it would seléC 4



July 2012]

desirable alleles and at the same time it maintain
sufficient heterozygosity for the exploitation of
dominance gene action in the population.

REFERENCES

Ghevaria, P. K., Kathiria, K. B. and Dhameliya, H. R,
1995. Genetic analysis in bottle gourd
[Lagenaria siceraria (Mol.) Standl.] GAU
Research Journal, 21(1):78-82.

Hayman, B. 1.1954. The theory and analysis of diallel
crosses. Genetics., 42: 336-352.

Sharma, B. R., Singh, J., Singh, S. and Singh, D.
1983. Genetical studies in bottle gourd.

GENETIC ANALYSIS IN BOTTLE GOURD

Vegetable Science, 10 (2): 102-111.

Singh, P. P, Singh, S. P. and Singh, P. K. 2003. Triple
test-cross analysis for yield and some
component characters in bottle gourd.
Vegetable Science, 30(2); 135-137.

Sirohi, P. S., Sivakami, N. and Choudhury, B. 1986.
Genetical analysis in long fruited bottle gourd.
Indian Journal of Agricultural Science, 56: 623-
625,

Sit, A. K. and Sirohi, P. S. 2008. Genetic architecture
of yield and yield attributing characters of bottle
gourd. Indian Journal of Horticulture, 65(2); 243-
244,



GAU Research Journal 37 (2) : 93-96 July 2012

Effect of kharif season crops on the nutrients economy and productivity
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ABSTRACT

Afield experiment was conducted during 2007-08 and 2008-09 at Anand to study the effect of kharif
season crops, viz., maize (Zea mays L.), soybean (Glycine max L.) and greengram (Phaseolus
radiatus L.) and nutrients management on productivity of wheat ( Triticum aestivum L. Flori & Paol.)
- based cropping system in middle Gujarat. Growing soybean and greengram as the preceding
crops resulted significantly higher grain and straw yields of wheat than preceding maize crop.
Among the different wheat based cropping system the maximum wheat grain equivalent yield (WGEY)
was recorded with soybean- wheat being 20.3 and 43.9 % higher than that of greengram - wheat and
maize - wheat cropping system, respectively. Nutrient management in wheat crop produced the
highest grain and straw yields of wheat under bio-organic application (vermicompost) @ 2 t ha,
which was 4.9 % more over control. Application of 100 % recommended N(120 kg ha™') recorded
significantly higher yield of wheat and net realization than 50 % recommended N treatment. In case
of phosphorus levels, application of 40 kg P,0O, ha'gave remarkably the highest yields and net
return. Wheat grown after soybean secured maximum net return under wheat crop fertilized with

120 kg N and 40 kg P,0, ha'' without bio-organic application.

Key words : Bio-organic, nitrogen, phosphorus, nutrients economy, wheat

Wheat generally follows rainy season crops viz., rice,
sorghum, pearl millet and maize, which are highly
nutrient exhaustive. Nutrient depletion intensity is
variable depending upon crop species. Exhaustive
crops/cropping system«deteriorates the soil health by
excessive mining of native fertility leaving hardly any
crop residue which is necessary to maintain desired
level of organic matter. The impact of lowering
down of organic matter in the soil could be seen
in the reducing yield level of major cereal based
cropping system such as rice-wheat, maize-wheat,
sorghum-wheat and pearl millet-wheat.

Growing of legume in cropping system is make a
significant contribution to soil nutrient status by
augmenting nitrogen and In terms of economics by
reducing energy inputs of succeeding crop. Therefore,
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itis necessary to includes legume in cropping system,
which could be beneficial for improve soil fertility and
more remunerative in terms of economic profit (Meena
and Bhatnagar, 2004).The nature and selection of the
preceding crops deserve greater importance, while,
formulating fertilizer recommendation in crop
production. Wheat after rainy season legumes in
general gives higher grain yield than after cereals (Jain
and Jain, 1993). The need for inclusion of pulses and
oilseeds for sustainable crop production has also
recognized now. Therefore, an investigation was
carried out to study the effect of kharif season crops
on the nutrients economy and productivity of
succeeding wheat crop.

MATERIALS AND METHODS

The field experiment was conducted at the College
Agronomy Farm, Anand Agricultural University, Anand‘
during the rainy seasons of 2007 and 2008 and rab!
seasons of 2007-08 and 2008-09. The experimentwas
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laid out in split plot design with three replications,
keeping three kharif season crops (Maize, Soybean
and Greengram) in main plot and two levels of
bio-organic (Control and Vermicompost @ 2.0 t ha')
and two nitrogen levels (50 % recommended N i.e. 60
kg N ha' and 100 % recommended N i.e. 120 kg N
ha) and two levels of phosphorus (Control and 40 kg
P,0, ha') in sub-plot. The soil of experimental site
was loamy sand in texture, having pH 7.9, low in
organic carbon (0.32%), medium in available
phosphorus (42 kg ha') and high in available
potassium (321 kg ha™).
During the kharif season, maize (GM 6), soybean
(GS 2) and greengram (GM 4) crops were sown in 2™
week of June at 60, 45 and 30 cm apart in rows,
respectively during both the years and harvested at
the physiological maturity stage. Recommended
doses of fertilizers, .e. 120 kgN +40 kg P,O, ha™'in
maize, 20 kg N + 40 kg P,O, ha'in soybean and
greengram were applied. Half the N and full quantities
of phosphorus in maize and full N and phosphorus in
soybean and greengram were applied at the time of
sowing. The remaining N was top dressed at knee
high stage of maize. Wheat (GW 496) was sown at
22.5 cm apart on mid of November during rabi season
and using seed rate of 120 kg ha' under irrigated
condition at the same location and crop harvested on
1 week of March. Vermicompost (contained 1.6 %
N, 2.2 % P,0,and 0.67 % K,0) was applied before
sowing of wheat, whereas, half dose of N and full dose
of phosphorus as per treatments were applied through
urea and single super phosphate at the time of sowing.
The remaining N was top dressed through urea at
crown root initiation stage of crop. Wheat grain
equivalent yield (WGEY) and economics were
calculated considering the prevailing market prices of
inputs and crop produces.

RESULTS AND DISCUSSION

Effect on growth and yield of wheat

The results revealed that the growth, yield and quality
attributes of wheat viz., plant height, effective tillers,
grains per spike, test weight and protein content were
significantly increased due to preceding soybean crop
as compared to maize, but which was at par with
preceded greengram crop. Likewise, grain yield (3622
kg ha), straw yield (5412 kg ha"') and harvest index
(40.%) were remarkably increased under same
treatment of preceding crop soybean as compared to
maize, except greengram. The WGEY was highest
In preceding soybean crop. Growing of soybean and
greengram as the preceding crops improved

Table 1 Growth, yield and quality parameters of wheat as influenced by various treatments
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Table 2. Grain yield of wheat as influenced by
C x V x N interaction (Pooled)

Treatment Vv, V,
N, v, N, v,
C1 2958 3189 2991 3442
c2 3325 3793 3326 4043
Cc3 3241 3500 3721 3462
C.D.(P=0.05) 336

physicoibiochemical properties of the soil compared
with that preceding maize, which in turn improved the
yield attributing parameters and yield of the
succeeding wheat. These results corroborate with
those of Singh et al. (2008).

Application of bio-organic significantly influenced the
growth, yield and quality parameters of wheat viz.,
plant height at harvest, number of effective tillers,
grains spike™, test weight, chlorophyll content in
leaves and protein content in grain. These attributes
were recorded higher under the application of
vermicompost @ 2.0 t ha'. The same treatment also
recorded significantly the higher grain and straw yields
of wheat were 3497 and 5333 kg ha"', respectively.
The maximum WGEY was recorded under the same
treatment. This could be attributed to the supply of
higher content of available nutrients, presence of
beneficial micro flora which have higher enzyme
activity and biologically active metabolites in
vermicompost (Malik et al., 2009).

Nitrogen levels had significant effect on almost all
attributes studied during the course of investigation.
Application of 100 % recommended N showed its
significant superiority over 50 % level. It had recorded
significantly higher plant height, number of effective
tillers, grains spike™, test weight, chlorophyll content
in leaves and protein content in grain as compared to
50 % recommended N. Significantly the highest grain
and straw yields of wheat and harvest index were
obtained under the application of 100 % N of RD were
3571, 5338 kg ha™' and 40. respectively. The WGEY
was also higher under the same treatment. The
increase in yield attributes might be ascribed to supply
of nitrogen at higher level, ultimately increase in
photosynthetic activities and translocation of
photosynthates, which promoted the growth, better
partitioning of photosynthates in yield attributes and
eventually produced more yield (Sen et al., 2003).
Application of phosphorus significantly influenced the
growth and yield attributes like number of grains
spike™ and test weight. These attributes were noticed

[GAU Research Journgl 37 ()
higher with the application of phosphorys @ 4
P,0, ha'. However, no significant res 0 kg
phosphorus was observed on plant height at hg € of
Further, application of phosphorus wag it fr;est.
beneficial in quality parameters. phOSphOUnd
application @ 40 kg P, O, recorded remarkably fhus
grain and straw yields of wheat were 3504 and 5g3f2r
kgha, respectively in pooled results. The WGEY glg

obtained more under the same treatment. °

Interaction

In grain yield of wheat, the interaction effe
xV x N was found significant (Table 2, Th
combination C,V\N, (kharif preceding soybean crop
with application of vermicompost, 2.0 t ha- along with
100 % N of RD) recorded significantly higher grain
yield, it remained at par with treatment combinations
C,V,N,and C,V,N, on pooled basis. The lowest grain
yield was observed in treatment combination of C v/ N
In case of maize - wheat cropping system the hié;hcies‘t
grain yield was noticed in C.,V\N, (kharif preceding
maize crop with application of 100 % N of RD in
combination with vermicompost, 2.0 t ha') treatment
interaction, which was statistically at par with C,VN,
C,V\N, C.V,N, C,V,N, and C,V,N, combinations.
Therefore, it showed that 50 % level of N (60 kg N ha-
') with or without vermicompost application yielded
more or less equal wheat grain yield after legumes
(soybean or greengram) as compared with 100 % N
of RD with vermicompost applied to wheat crop after
maize crop. The favourable effect of legumes has been
reported as restorative crops. The preceding legumes
added nitrogen in soil through root nodules, roots,
and leaves etc. to benefit the succeeded crop, itmeans
preceded legumes reduces the fertilizer requirement
for succeeding crop and economize the nutrients. The
results are in line with findings of Singh et al., (2008)

ct among
e treatment

Effect on economics

Among the different kharif crops, soybean crop fetched
the highest net realization of Rs. 49310 ha™'. However,
preceded greengram crop occupied second position
with the net realization of Rs. 37987 ha™, while, the
lowest net realization was obtained under preceded
maize crop.

In case of nutrient management in wheat, the
maximum net realization was obtained Rs. 406%;
ha' under treatment of without application ¢
bio-organic, due to higher price of vermicompos‘l
Application of 120 kg N ha' gave the hi@lhe.sl r_wn
returns of Rs. 38469 ha™'. The highest net r‘?a"z.at'oo
of Rs. 37318 ha'was recorded with the applicatio”
40kg P,0, ha'.



CONCLUSION

itis concluded that growing of wheat after soybean
and fertilized with 120 kg N ha"! aqd 40 kg P,O, ha'!
roved to be effective and economically beneficial for
attaining maximum sustaingble yield qf wheat in crop
sequence under middle Gujarat conditions.
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ABSTRACT

An experiment was conducted at Cotton Research Station, Junagadh Agricultural University,
Junagadh during kharif season of two consecutive years 2006-07 and 2007-08 to study the "Effect
of nitrogen, phosphorus and potassium on growth and yield of Bt cotton under irrigated conditions”
on medium black clay soil. The experiment comprising three levels of nitrogen viz., 160, 200 and 240
kg N/ha, two levels of phosphorus viz., 0 and 50 kg P,0,/ha and four levels of potassium viz., 0, 60,
90 and 120 kg K,O/ha. The results revealed that application of 240 kg N/ha produced significantly
higher seed cotton (4027 kg/ha), lint (1432 kg/ha) and stalk yields {5589 kg/ha) than lower levels of
nitrogen. Increase in nitrogen level from 160 to 240 kg N/ha appreciably improved the growth and
yield attributing characters viz., plant height, plant spread, number of monopodial and sympodial
branches /plant, number of bolls/plant, boll weight and number of seeds/ boll. Application of 50 kg
P,0./ha recorded higher values of growth and yield attributing characters and yields over control.
Seed cotton, lint and stalk yields, growth and yield attributing also increased significantly with 120

kg K,Of ha over control.

Key words : Bt cotton, growth, yield, yield attributes, nitrogen, phosphorus, potassium

Bt cotton (Gossypium hirsutum L.), the “white gold”
is one of the mostimportant commercial and industrial
crop and play a key role in economical and social
affairs of the world. Cotton plants have the deeper
root system (45-100 cm) which is efficient in availing
the native soil nutrients. The introduction of Bt cotton
may change the status of area, production and
productivity of cotton. India is the largest producer of
seed cotton and oil in the world, ranks 1%in area and
2™ position in production with 11.00 million hectare
and 32.50 million bales, respectively. However, the
average productivity in India is 503 kg lint/ ha and is
far behind of the world average of 785 kg lint/ha
(Anonymous, 2011). Research evidence revealed that
the productivity of cotton is medium, this might be
due to a poor crop management practices and its
cultivation on poor and marginal lands. The chemical
fertilizer provides the major and primary plant nutrients.

" Agril. Officer, * Assistant Research Scientist, * Research
Scientist

Sufficient quantity of nitrogen, phosphorus and
potassium play vital role in the nutrition of plants.
Therefore, application of optimum dose of nitrogen,
phosphorus and potassium fertilizers become
important from growth as well as production point of
view. Very meagre work has been done on effect of
nitrogen, phosphorus and potassium on growth and
yield of irrigated Bt cotton particularly in Saurashira
region of Gujarat and hence present experimentwas
conducted at Cotton Research Station, Junagadh
Agricultural University, Junagadh.

MATERIALS AND METHODS

Afield experiment was conducted at Cotton Research
Station, Junagadh Agricultural University, Junagadh,
during kharif season of two consecutive years
2006-07 and 2007-08 to study the growth and yield of
Bt cotton as affected by nitrogen, phosphorus and
potassium under irrigated condition. Twenty four
treatment combinations comprised of three levels of
nitrogen viz., N,-160, N,-200 and N,-240 kg N/ha, two



levels of phosphorus viz.._ P,-0 _and P.-50kg P,0O./ha
and four levels of potassium viz., Ky-0, K,-60, K,-90
and KJ-‘[ZO kg KZtha were tried in rand_omise block
design with factorial conc_ept anq replicated three
iimes. The experimental soil was slightly alkaline with
pH 7.99, clayey in texture, calcareous in nature,
medium in available N (295 kg/ha), low in available P
(24.36 kg/ha) and medium in available K (362 kg/ha)
with EC (0.44 dS/m), organic carbon (0.33 %), CEC
(0.01cmol (p+) /kg). Hybrid Bt cotton VICH-5 was
sown on 87 July 2006 and 20™ June 2007 by dibbling
method keeping inter and intra to spacing of 120cm
and 45cm, respectively. All other agronomic practices
were adopted as per recommendation made for the
crop. The whole quantity of phosphorus in the form of
single super phosphate was applied as per treatment
as basal. Nitrogen in the form of urea and potassium
in the form of muriate of potash were applied in four
equal splits at basal and then after at 30, 45 and 60
days after sowing.

Randomly five plants from each net plot were selected
for recording growth and yield attributing characters.
Seed cotton, lint and stalk yields of each net plot
were recorded in kg/net plot and converted on hectare

basis.

RESULTS AND DISCUSSION

Effect of Nitrogen

Pooled data of two years furnished in Table 1 showed
that application of nitrogen exerted their significant
influence on growth and yield attributes as well as
seed cofton, lint and stalk yields. Crop fertilized with
240 kg N/ha recorded significantly taller plant (161.0
cm), maximum plant spread (102.6 cm), more number
of monopodial (4.55) and sympodial (25.91) branches/
plant, more number of bolls/plant (103.4), higher boll
weight (6.77), more number of seeds/boll (28.4), higher
seed cotton (4027 kg/ha), lint (1432kg/ha) and stalk
yields (5589 kg/ha) over rest of lower nitrogen levels.
Percent increase in seed cotton, lintand stalk yields
with the application of 240 kg N/ha was to the tune of
25.80, 27.97 and 24.86 per cent over 160 kg N/ha.
This may be due to better availability of nitrogen at
active crop growth stage and role of nitrogen in
chlorophyll, protein and protoplast formation. These
fésulted in improvement in growth and yield attributing
characters and ultimately yield which is resulted in
higher seed cotton, lint and stalk yields. These results
corroborate the findings of Karthikeyan and Jaykumar
(2001), Kamble et al.,(2005) and Muhammad et al.,
(2007). They also reported similar effects of nitrogen
N Increasing the plant height, plant spread, number

Stalk
yield
(kg /ha)

Lint
yield
(kg /ha)

No. of Boll No.of Seed cotton

No. of

sympopodial

Plant No. of

Plant

Treatment

Table 1 Growth and yield attributes and seed cotton, lint and stalk yields of Bt cotton as influenced by nitrogen, phosphorus and potassium

yield
(kg /ha)

seed/
boll
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(@)

plant

bolls/

branches/
plant

branches/
plant

spread monopodial
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height
(cm)

Nitrogen (kg/ha)
N, -160
N, - 200
N, - 240

4476
5120
5589

1119
1258
1432

5.87 2522 3201
6.38

6.77
0.23

22.55 89.37

24.40

3.99

88.76

137.12

3565
4027

27.32

97.37
103.35

4.27
4.55
0.14

96.05
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151.26
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28.39
0.51

3.68
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0.88

2.94
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Phosphorus (kg/ha)

P, - 00
P, -50

4865
5259

26.77 3469 1217

27.18

6.16
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93.28
100.12

4.14 22.78

4.40
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92.99
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4540

26.58 3272 1141
1269
1319

5.956

22.56 90.31

3.92

89.89
96.29
97.66
99.32

139.98

4.27 24.31 97.08 6.381 26.87 3598 5074
4.42 3724

4.47
0.16

151.01

K, - 60
K, - 90
K, - 120

5266

27.04
27.41

98.61 6.465

24.82

152.82

5368

1349

3797

6.545

100.78

25.46

165.34

424 0.261 0.59 196 74 338

1.02

3.40

6.12

C.D. at 5%
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of monopodial and sympodial branches/plant, number
of bolls/plant, boll weight and number of seeds/boll.

Effect of Phosphorus

Application of 50 kg P,0,/ha significantly improved
the growth and yield attributes, seed cotton, lint and
stalk yields/hain pooled results (Table 1). Seed cotton,
lint and stalk yields with 50 kg P,0,/ha increased by
7.41, 8.63 and 8.10 %, respectively over control.
Improvement in yield with phosphorus application is
the result of improved growth and yield attributes,
resulting from increase in cell division, better root
development and high microbial activity which supplied
adequate nutrients to the plants. Increase in seed
cotton yield of Bt cotton with application of
phosphorus was also reported by Deshpande and
Lakhdive (1994) and Malewar et al., (2000).

Effect of Potassium

Potassium application @ 120 kg/ ha significantly
increased all the growth and yield attributes as
compared to control and remained at par with the
fertilizing the crop with 90 kg K,O/ha. Application of
120 kg K,O/ha produced significantly higher seed
cotton (3797kg/ha), lint (1349kg/ha) and stalk yields
(5368kg/ha). The per cent increase in seed cotton,
lint and stalk yields was to the tune of 16.04, 18.23
and 18.24, respectively over control (Table 1). The
increase in growth and yields parameters and finally
seed cotton yield by potassium application is well
known for its ability to improve crop quality and its
role in helping the crop plants to combat a variety of
climatic and biological stress. The findings confirm
the results of Brar et al., (1987), Nehra et al,, (2004)
and Kasse and Ahmed (2005). Table 1. Growth and
yield aftributes and seed cotton, lint and stalk yields
of Bt cotton as influenced by nitrogen, phosphorus
and potassium
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ABSTRACT

The laboratory study was undertaken with a view to know the effect of different levels of water salinity (i.e., rain
water, tube well water, EC2,4,6and 8 dSm) on Na:K ratio of different cultivars such as Masuri, Jaya, GR -4, GR
-7, NAUR -1, Gurjari, GR -11, GR -104, IR -28, IR -22, Dandi, SLR 51214 in FCRD with three replications at
SWMRU, NAU, Navsari during 2009. Fresh weight and dry weight, total fresh weight and Na:K ratio of shoot and
root recorded after 12 days of superimpose of the treatments of different levels of water salinity. Significantly the
highest value of fresh weight and dry weight of shoot and root recorded with three cultivars viz., NAUR-1, Jaya and
Dandi and the lowest with IR-22, IR-28 and GR-7. Total Fresh weight and Na:K ratio recorded significantly the
highest with NAUR-1 and Jaya. ltwas also recorded that the tube well water (EC 0.08 dSm'') produces significantly
the highest values of fresh weight and dry weight, total fresh weight and Na:K ratio of shoot and root of different
cultivars followed by EC 2 & 4 dSm". Significantly the highest and lowest fresh weight and dry weight, total fresh
weight and Na:K ratio of shoot and root was recorded in the treatments of rain water and EC levels of 6 and 8 dSm
*_From this, it can be inferred that, cv. NAUR-1, Jaya, Dandi, Gurjari, Masuri and SLR 51214 were more tolerant to

water salinity and having the highest Na: K ratio and fresh and dry weight as compaired to remaining cultivars.

Key words : Fresh and dry weight, Na: K ratio, rice and salinity tolerance.

Rice is one of the principle staple food crop of the world. fresh weight and Na:K ratio of shoot and root of twelve
Itis grown as a one of the major cereal crop in India as different cultivars of Paddy viz., Masuri, Jaya, GR -4,
well as in Gujarat state. Rice, a moderately GR -7, NAUR -1, Gurjari, GR -11, GR-104, IR -28, IR
salt-sensitive crop species is generally grown during -22. Dandi, were evaluated at rain water, tube well
the reclamation of salt-affected soils because it can water and four artificially created salinity levels i.e.
grow well under flooded conditions. High Na/K ratios in EC 2, 4, 6 and 8 dsm-'during 2009 kharif season under
saline growth medium may impair the selectivity of root laboratory condition in petridishes adopting FCRD in
membrane and result in passive accumulation of Nain three replication at the Soil — Water Management
the root and shoot. In addition, a low Na/K ratio is Research Unit, Navsari Agricultural University, Navsari.
equally important for stomatal movement, The different salinity water level prepared by using
photosynthesis and control of undue transpiration. sea water in distilled water. Fifty seeds of uniform
Hence, the laboratory study was undertaken with a size were placed on the filter paper in petridishes
view to know the effect of different levels of water salinity. having 10 cm diameter contained 10 ml of water of
either of six concentration of salinity. After 12 days,

MATERIALS AND METHODS five seedlings were randomly taken for recording their

fresh weight of root and shoot. The samples were dried

To know the effect of different levels of water salinity in an electric oven to a constant weight at 70°c and
on fresh weight and dry weight of shoot and root, total dry weight was recorded. Na:K ratio recorded in

laboratory. The tolerance of different cultivars was

_— , assessed by their overall per cent reduction in weight
"Resarch Scientist, Main Paddy Research Station, >*#* P.G. of seedling ind Na'K ratig t g

Student,
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RESULTS AND DISCUSSION

Fresh and dry weight of shoot and root and total fresh
weight

2 dsm and 4 dsm' salinity level showed no adverse
effect on fresh and dry weight of shoot and root, but
EC 6 dsm"and 8 dsm reduced fresh and dry weight
of shoot and root significantly and in rain and tube
well water it was increased. The cultivars NAUR-1,

[GAU Research Journal 37 (2)

Jaya, Dandi, Gurjari, Masuri and SLR 51214 showeq
higher fresh and dry weight of shoot and root at rajn
water, tube well water, 2 and 4 dsm™ than other
cultivars screened.

The same result is observed in case of total fresh
weight. As the salinity level increases, there is
reduction in total fresh weight. The cultivars NAUR-1,
Jaya, Dandi, Gurjari, Masuri and SLR 51214 showed
the better total fresh weight than other cultivars. Such

Table 1 Fresh weight of root and shoot and total fresh weight (g), dry weight of root and shoot (g) and Na and K
ratio of root and shoot of different rice varieties as influenced by different levels of water quality at 12
days

Treatments Fresh Fresh Total Dry Dry Na and Na and
weight weight fresh weight weight K ratio K ratio
(root) (shoot) weight (root) (shoot) (root) (shoot)

Verities

V.- Masuri 0.80 217 3.96 0.012 0.137 922 1.79

V,-Jaya 0.80 2.36 4.05 0.018 0.150 9.94 1.92

V,- GR4 0.66 1.91 3.78 0.062 0.123 8.44 1.52

V,-GR-7 0.59 1.46 3.51 0.056 0.119 6.57 1.38

V,-NAUR -1 1.29 2.84 4.42 0.088 0.170 11.17 2.00

V- Gurjari 0.72 210 3.92 0.071 0.131 8.89 1.78

V.-GR-11 0.65 1.80 3.60 0.06 0.123 8.34 1.44

V,-GR-104 0.62 1.75 3.52 0.051 0.119 7.98 1.40

V,-IR-28 0.56 1.43 3.23 0.054 0.112 6.63 1.35

V,,-IR-28 0.42 1.14 3.01 0.05 0.098 5.99 1.25

V,,-Dandi 0.90 245 407 0.081 0.158 10.43 1.95

V,-SLR51214  0.71 2.08 3.86 0.07 0.124 8.88 1.66

S.Em. £ 0.039 0.081 0.041 0.0052 0.0051 0.52 0.06

CD.at5% 0.10 0.23 0.1 0.0160 0.0156 1.47 0.17

Water qualities

E. 0.85 2.26 3.93 0.079 0.145 9.58 2.01

E, 0.85 2.01 3.84 0.076 0.141 8.99 1.86

E, 0.75 1.94 3.76 0.069 0.133 8.97 1.62

E, 0.70 1.92 3.74 0.064 0.132 8.48 1.56

E. 0.62 1.82 3.70 0.059 0.128 8.61 1.55

E, 061 1.80 3.50 0.058 0.101 6.6 1.13
S.Em.t 0.028 0.058 0.029 0.0036 0.0036 0.37 0.04
CD.at5% 0.088 0.16 0.091 0.010 0.011 1.04 0.12
Interaction (V x E)

SEm.t 0.10 0.20 0.10 0.013 0.013 1.29 0.15
C.Dat5% 0.27 0.56 0.28 0.036 0.038 3.59 0.42

CV % 8.12 7.67 7.96 6.38 564 8.46 7._99_______
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at 12 days.

result are in agreements with those reported by Lallu
and Dixit (2001a & 2001b ) who observed that salinity
decreased the total fresh weight of different mustard
cultivars.

The reduction in all (i.e., fresh and dry weight of shoot
and root and total fresh weight) occurred at higher
salinity level in all cultivars.

Na:K ratio

Athigher salinity level there is reduction in Na:K ratio,
asthe increase in the salinity levels there is decrease
inthe Na:K ratio. The cultivars NAUR-1, Jaya, Dandi,
Gurjari, Masuri and SLR 51214 give the maximum
Na:K ratio than the other cultivars j.e. GR-4, GR-104,
GR-11, IR-22, IR-28 and GR-7. Such results are in
agreements with those reported by Natarajan et al.,
(2005)

From present investigation it can be inferred that, cv.
NAUR-1, Jaya, Dandi, Gurjari, Masuriand SLR 51214
were more folerant to water salinity and having the
highest Na: K ratio and fresh and dry weight as
compaired to remaining cultivars.

Dry weight {shoot)

Na and K ratio of root and shoot of different rice varieties as influenced by different levels of water quality
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ABSTRACT

Fresh flowers, through exquisite in their beauty, but have short life due to their highly perishable
nature. The charm of flowers can be maintained and preserve for several years by employing the
technology of drying. Dried flowers can be put to many beautiful and varied uses. The principle behind
preservation of flowers by drying is based on quickly reducing moisture content of flowers to a point at
which biochemical changes can be minimized or brought to a standstill while maintaining cell structure,

petal pigment level and shape of flower. The different flowers required suitable drying method with
appropriate drying parameters according to their foliage characteristics. Moreover, the dried flowers
should retained their colour, shape, texture and dry matter. Gerbera (Gerbera Jjamesonii Bolus ex
Hook.F) belongs to the family of Asteraceae, is most commonly used world wide as a cut flower and
occupies fourth position among the top ten cut flowers. The gerbera flowers, were dried by employing
different drying methods such as hot air drying at 40, 50 and 60 °C, microwave oven drying with silica

gelat50°C,

vacuum drying at 40 °C and 760 mm Hg pressure besides solar and shade drying to find

out the most suitable method and drying parameters for drying. The Exponential and Page’s model
were tested for their validity to gerbera flowers drying. The results were drawn from drying behaviour

and statistical analysis. he maximum and minimum drying time for rose flowers was

observed as 5

days and 13 minutes during shade and microwave oven drying respectively. While in case of gerbera
flowers the maximum and minimum drying time was found as 5 days and 25 minutes during shade
and microwave oven drying respectively. The drying of both the flowers under all the treatments completely
took place in the falling rate period. The drying behaviour was predicated reasonably by Exponential
and Page's model. Though, from the value of coefficient of variations the Page’s model was found to be
best fitted. The maximum over all drying rate was found during microwave oven drying with silica gel at
50 °C which was 3.2164 %/min respectively followed by vacuum drying at 40 °C, while minimum
overall drying rate was observed during shade drying. From the drying characteristics, microwave oven
drying with silica gel at 50 °C followed by vacuum drying at 40 °C was found reasonably good method

for quality dried produce of rose and gerbera flowers.

Keywords:Gerbare, flowers, drying method

Consumption of flowers in most countries is increasing
gradually. This has resulted rapid change in floriculture
sector. In India, floriculture has been associated with
f:ulture and heritage since very ancient time. Now, it
is poised for a transformation owing to increase in
demand for quality flowers due to urbanization,
innovative technology, policy, environment etc.
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Thus, there is good scope for quality cut flowers not
only for local market but also for export purpose. Fresh
flower is one of the main components of floriculture
trade. Fresh flowers, through exquisite in their beauty,
but have short life due to their highly perishable nature
and available only during a particular season. Huge
amount of fresh flowers is lost due to lack of proper
marketing channel and some unavoidable
circumstances during blooming season. The beauty
and freshness of flowers can only be retained for a
few days even by using suitable preservatives and
chemicals. The charm of flowers can be maintained
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and preserve for several years by employing the
technology of drying. Through drying, the microbial
activity and aging effect come to a standstill in the
absence of moisture. Therefore, such dried flowers
can be stored in dry atmosphere for a very long period
without loosing their appearance and decorative value.

Dried flowers are the important products of present
day floriculture due to their long lasting quality, year
round availability, easy handling, low transportation
cost, eco friendly and suitable for subsequent flower
products. The flower drying has gained scientific
approach only from the last century onward. The United
State of America, Japan, China and Arab countries
have well organized set up for a dried floriculture
product market. India is still galloping fast to compete
global level in this field. With the increased popularity
of plastic and fiber flowers (silk for example), many
people still prefer “the real thing” preserved in a lifelike
manner. Flower preservation has become a popular
hobby. Flowers such as marigolds, zinnias, goldenrod,
yarrow, roses and hydrangeas are readily available
and the costs of additional materials needed are
relatively inexpensive when compared to that of other
hobbies.

Dried flower arrangements are a wonderful way to
preserve flowers when fresh flowers are not available.
Dried flower arrangements make memorable qifts for
special friends and also a way of preserving memories
of special events such as birthdays, anniversaries or
weddings. Dried flowers can be put to many beautiful
and varied uses such as long lasting pictures, frames,
flower balls, cards, covers, pomanders, festive
decoration, candles, potpourri and many other things
according to one's creativity. The technique of drying
the flowers has tremendous importance in social
development in terms of employment generation. The
principle behind preservation of flower by drying is
based on quickly reducing moisture content of flowers
to a point at which biochemical changes can be
minimized or brought to a standstill while maintaining
cell structure, petal pigment level and shape of flower.
Due to this the flowers can be preserved for several
seasons by retaining their colour, texture and charm.
There are several methods of drying of flowers such
as air drying, embedding and drying, room drying,
sun drying, oven drying, vacuum drying and microwave
oven drying. The different flowers required suitable
drying method with appropriate drying parameters
according to their foliage characteristics. Moreover,
the dried flowers should retained their colour, shape,
texture and dry matter.

Foliage and flowers with low moisture content, fibrous

105

[GAU Research Journal 37 o))
tissues, attractive shape and pattern anq bfightem
colour are used for drying. Materials harvesteq durin
dry or summer season give excellent result (RaJ'Eevan
and Valsalakumari, 2004). Gerbera (Gerberg Jamesonji
Bolus ex Hook.F) belongs to the family of Asteracege
is most commonly used world wide as a ¢yt flowe}
and occupies fourth position among the top ten ¢yt
flowers. Due to the attractive appearance, the demang
of dried gerbera flowers in domestic and globa| Market
is more as compared to other flowers. Moreover, the
changes occurred in quality of these flowers during
drying are minimum and they retained their original
bright colour for long time after drying. Organized and
systematic research work on various aspects of flower
dehydration technology is limited. To determine the
appropriate method of drying and drying parameters
for gerbera flower, a study is required to undertake.
To asses the effect of various drying parameters like
temperature and time of drying on the quality of dried
flowers is also essential. Moreover, the efficacy of
various methods of drying for commercial and
domestic application is also required to study.
Therefore, a study was conducted to determine
appropriate method for drying for gerbera flowers

MATERIALS AND METHODS

Weighing at different time interval

Preparation of Sample

Fresh gerbera flowers, harvested at full boom stage,
without any injury and compact petals were selected
and procured from a nearby nursery. The new batch

of freshly harvested flowers at full boom maturity was
used during each drying run.

Determination of initial moisture content

The moisture content of the fresh flowers was
determined by vacuum oven method (AOAC, 1995).
Accordingly, three samples of flowers were dried in
vacuum oven at65 °C and 300 mm Hg pressurefor24
hours. The samples were weighed initially and after
the required period of time using digital electronics
balance (Mettler 360) of 0.1gm accuracy and 360 gm

capacity. The moisture content on weight basis was
estimated using relationship,

W, - W

f

M.C. (%, wb) = x 100

Wi
Where,

W, = Initial weight of sample, gm
W, = Final weight of sample, gm
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ing of Flowers .
The full boom gerbera flowers, without any bruising

and intact petals were dried by en'_lploying different
drying methods such as hot air _drqug at 40, 50 and
60 °C. microwave oven drying }Nl!h silicagelat 50°C,
vacuum drying at 40 °C besides solar and shade
drying. The drying of flowers was done with the

redecided drying parameters. Before putting the
samples in drying unit, the dryerwag started to attain
the pre set temperature. The reduction in weight was
taken regularly with increase time period with the help
of electronic digital weight balance (Mettler 360) of
0.1gm accuracy and 360 gm capacity. During drying,
the samples of gerbera flowers were dried from initially
at about 85 % (w.b.) to 3.0 % (w.b.) moisture content

respectively (Bhutani and Kher, 1979).

Drying Characteristics of Flowers

The drying characteristics of gerbera flowers in terms
of variation in moisture content, weight loss, drying
time, drying rate and moisture ratio with respect to
time was studied for different methods of drying,
considered for the study. The effects of drying
temperature on the drying behaviour were also studied.

Moisture content during drying
Moisture content of gerbera and rose flowers during
experiment was determined on the basis of dry matter
of flowers using following expression.
W, - DM
Moisture content (%, w.b.) = —— x 100
DM
Where,
W, =Weight of the sample at time g, gm,
DM = dry matter of the sample, gm

Dry matter

Itis the matter left after complete removal of moisture
from the product. The initial moisture content of
gerberaand rose flowers was determined by vacuum
oven method as described earlier. The percent dry

r211D&[1]tler in sample was calculated as follow (Ranganna,
0)

DM (%, dry matter) =100.0 - [MC (% w.b.)]

Drying rate

l’:‘;eerﬁossture content data recorded dgring

o ents were analysed to determine the moisture

intewglg?hbera and rose flowers in particular time

it € drying rate of the samples was then
ulated by weight balance equation.

EFFECT OF DIFFERENT DRYING METHODS

Initial weight of sample, gm - Weight of sample
aftertime (), gm

DR =
Time interval (hours) x DM (gm)

Where,

DR = Drying rate at time 6, gm of water removed / gm
of DM - h

Equilibrium moisture content

Equilibrium moisture content was calculated taking
any two successive observations of moisture content
M, and M_,, % w.b. and their corresponding drying
timest and't_ . and fitting in the following equation
(Singh et al., 1986)

M, =ZM_,+(12) M,

Where,
Z =exp (kAt), and At =t -t

n n+1,

M, = equilibrium moisture content, % w.b.

The equilibrium moisture content calculated using
above expression was found much above than the
final moisture content and therefore the final moisture
content was considered as equilibrium moisture
content (Prabhanjan ef al., 1995).

Qverall drying rate
The overall drying rate was calculated as (Kar and

Gupta, 2003),

M. - M,

oM/ 8t), =
At

Where,
(dM/8t), = overall drying rate, % min.,
M, = initial moisture content, % w.b.
M, = final moisture content, % w.b.,
At = total drying time, min.
Moisture ratio

Moisture ratio for the individual drying experiment under
each drying method was estimated using equation,

Where, M, and M are the moisture content of sample
at time © = 0 and at any instant time respectively.
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The following commonly used grain models were

tested for their validity to rose and gerbera flower

drying.

(i) Exponential model (Brooker et al., 1974)
(M-M,)/(M,-M,) =Exp (-kt)

(i) Page's mode! (Brooker et al., 1974)

MR = Exp (-kt")
Where,
M = Moisture content at any instant time, % w.b.,
M, = Moisture content at equilibrium, % w.b.,
M, = Initial moisture content, % w.b.
t = Time, min.,
K = Drying constant

The linerized forms of these models were fitted to the
experimental data using regression techniques in
Microcol origin and model constants and their
statistical parameters for individual drying run were
determined.

RESULTS AND DISCUSSION

Initial Moisture Content

The initial moisture content of the selected flowers
was determined by vacuum oven method. Accordingly,
the moisture content of gerbera flowers was found
85% (w.b.), which was dried, up to about 3.00% w.b.
(Bhutani and Kher, 1979) using different drying
methods.

Drying behaviour of gerbera flowers under different
drying methods

The full boom gerbera flowers with bright colour were
dried from about 85 to 3 % (w.b.) moisture content by
different methods of drying at pre-decided
temperatures. The drying behaviour of gerbera flowers
under different drying methods and parameters is
discussed below.

Hot air oven drying

The observations on drying under hot air oven method
at different drying temperatures are presented in Table
1. From the weight loss data, it was found that the
time required for gerbera flowers to reduce from initial
moisture content of about 85% (w.b.) to the final
moisture content of about 4.00 %(w.b.) was about
52, 32 and 23 hours at 40, 50 and 60 °C, respectively.
During drying, it was observed that as the drying
process commenced, the initial drying rate was higher
and decreased gradually with time. The initial drying
rate was found to be 0.55, 1.54, 3.50 gm/gm of dry
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matter-h which reduced to 0.008, 0.01 ang 0
gm of dry matter-h after 52, 32 and 23 hoyrs
drying was carried out in hot air oven at4,
°C, respectively.

The flowers dried at 60 °C took considerag
time to reduce the moisture content initially
(w.b.) to 3.09% (w.b.). Because at higherte
the penetration of drying front was fast as Comparegq

to lower temperature that resulted into rapig

evaporation of water from the vegetative parts of flowers
resulted in to higher drying rate and lesser time
required for drying. The similar types of results were
obtained by Cheng et al., (2002) for lotus flowers

Sohn et al. (2003) for different cultivars of rose flowers
and Pandya et al., (2001) for chrysanthemum flowers
The variation in moisture content and drying rate with
respect to time is shown in Fig. 1 and 2. The variation
in these parameters with time was observed to be
curvilinear in nature, suggested that drying proceedeq
under falling rate.

The observations on drying were fitted to Exponential
and Page model of drying, and the predicted equations
were also determined (Fig. 3-5). From the coefficient
of variations, both the models were found to be

02 gm
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e 1. Drying of Gerbera flowers by different methods

Tabl
o No. Drying Weightof ~ Moisture ~ Cumulative  M.C., Drying MR
time, sample loss weight % (w.b.) rate,gm/gm of
h gam am loss,gm dry matter-h
/""_‘_—__———_ "
Hot air oven drying at 40 °C
, 0.0 10.562 0.0 0.0 85.00 0.0 1.00
; 0.5 10.131 0.431 0.431 84.38 0.550 0.99
; 1.0 9.71 0.420 0.851 83.71 0.530 0.98
: 15 9.402 0.309 1.160 83.17 0.390 0.98
: 2.0 9.154 0.248 1408 8272 0.310 0.97
: 25 8.764 0.390 1.798 81.95 0.490 0.96
7 3.0 8.486 0.278 2.076 81.36 0.350 0.96
8 4.0 8.221 0.265 2.341 80.76 0.340 0.95
: 50 7.751 0.470 2.811 79.59 0.200 0.93
% 6.0 7.328 0.423 3.234 78.41 0.270 0.92
" 8.0 6.275 1.053 4,287 74.79 0.330 0.88
12 10.0 5.182 1.093 5.380 69.47 0.350 0.81
13 12.0 4,228 0.954 6.334 62.58 0.300 0.73
14 15.0 3.527 0.701 7.035 55.15 0.150 0.64
15 18.0 3.115 0.412 7.447 49.21 0.090 0.56
16 21.0 2.949 0.166 7.613 44.35 0.110 0.53
17 24.0 2.664 0.080 7.898 39.62 0.050 0.46
18 28.0 2.483 0.181 8.079 34.29 0.030 0.41
19 32.0 2.415 0.068 8.147 28.49 0.010 0.38
20 36.0 2.179 0.236 8.383 22.40 0.040 0.30
21 40.0 2.019 0.160 8.543 17.64 0.030 0.23
22 44.0 1.851 0.168 8.711 12.53 0.020 0.14
23 48.0 1.792 0.059 8.770 07.72 0.010 0.11
24 52.0 1.741 0.051 8.821 03.93 0.008 0.09
Hot air oven drying at 50 °C -
1 0 12.646 s 85.00 0 1.00
2 0.5 11.186 1.460 1.460 83.05 1.540 0.98
3 1.0 10.422 0.764 2.224 81.81 0.800 0.96
4 1.5 9.653 0.769 2.993 80.36 0.810 0.94
5 2.0 9.125 0.528 3.521 79.22 0.560 0.93
6 2.5 8.451 0.674 4195 77.56 0.710 0.91
7 3.0 7.958 0.493 4688 76.17 0.520 0.89
8 40 7.381 0.577 5.265 74.31 0.610 0.87
g 5.0 6.488 0.893 6.158 70.78 0.310 0.83
10 6.0 5.775 0.713 6.871 67.17 0.380 0.78
1 8.0 5.012 0.763 7.634 62.17 0.200 0.72
12 10.0 4.308 0.704 8.338 55.99 0.190 0.65
13 12.0 3.655 0.653 8.991 48.13 0.170 0.55
14 15.0 2.982 0.673 9.664 36.42 0.180 0.41
15 18.0 2.415 0.567 10.231 21.49 0.100 0.23
16 21.0 2.225 0.190 10.421 14.79 0.030 0.14
17 24.0 2.101 0.044 10.545 9.76 0.025 0.08
}g 28.0 2.059 0.042 10.587 7.92 0.015 0.06
32.0 1.969 0.042 10.677 3.71 0.010 0.01
1 Hot air oven drying at 60 °C
5 0.0 10.610 0.0 0.0 85.00 0.0 1.00
3 05 7.824 2.786 2.786 79.67 3.50 0.93
1.0 6.508 1.316 4102 75.55 1.65 0.88
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4 1.5 5.048 1.460 5.562 68.48 1.83 0.80
5 2.0 4.25 0.798 6.360 62.56 1.00 0.73
6 2.5 3.358 0.892 7.252 52.62 1.12 0.61
7 3.0 2.975 0.383 7.635 46.52 0.48 0.53
8 4.0 2,675 0.300 7.935 40.52 0.23 0.46
9 5.0 2.369 0.306 8.241 32.84 0.19 0.36
10 6.0 2.152 0.217 8.458 26.07 0.17 0.28
" 8.0 2,058 0.094 8.552 22.69 0.15 0.24
12 10.0 1,965 0.093 8.645 19.03 0.13 0.20
13 12.0 1.87 0.095 8.740 14.92 0.1 0.15
14 14.0 1,788 0.082 8.822 11.02 0.09 0.10
15 16.0 1.748 0.040 8.862 8.98 0.06 0.07
16 18.0 1.707 0.041 8.903 6.80 0.04 0.05
17 20.0 1.668 0.039 8.942 4,62 0.03 0.02
18 23.0 1,651 0.017 8.959 3.63 0.02 0.01
Vacuum oven drying at 40 °C and 760 mm vacuum
1 0 12.294 0.0 0.0 85.00 0.0 1.00
2 0.5 10.401 1.893 1.893 82.22 2.05 0.97
3 1.0 7.628 2773 4.666 75.76 1.50 0.89
4 2.0 5.963 1.665 6.331 68.99 0.90 0.80
5 3.0 4.696 1.267 7.598 60.63 0.69 0.70
6 4.0 3.807 0.889 8.487 51.43 0.48 0.59
7 5.0 3.200 0.607 9.094 42.22 0.33 0.48
8 6.0 2.781 0.419 9.513 33.51 0.23 0.37
9 7.0 2.057 0.724 10.237 10.11 0.11 0.09
10 8.0 1.943 0.114 10.351 4.84 0.06 0.02
Solar drying
1 0 12.151 85.00 1.00
2 0.5 11.638 0.513 0.513 84.34 0.56 0.99
3 1.0 11.217 0.421 0.934 83.75 0.46 0.98
4 1.5 10.816 0.401 1.335 83.15 0.44 0.98
5 35 9.732 1.084 2.419 81.27 0.39 0.95
6 5.5. 7.41 2.322 4.741 75.40 0.34 0.88
7 75 5.189 2.221 6.962 64.87 0.29 0.75
8 9.5 4.805 0.384 7.346 62.06 0.26 0.72
9 11.5 3.281 1.524 8.87 44.44 0.24 0.51
10 14 2.336 0.945 9.815 21.96 0.17 0.23
11 16 2.196 0.14 9.955 16.99 0.11 0.17
12 18 2.051 0.145 10.1 11.12 0.06 0.10
13 20 1.969 0.082 10.182 7.41 0.04 0.05
14 22 1.898 0.071 10.253 3.95 0.02 0.01
Microwave oven drying at 50 °C (with silica gel)
1 0 10.952 85.00 1.00
2 5 5.375 5.577 5.577 69.43 40.73 0.81
3 10 2.994 2.381 7.958 45.12 8.70 0.51
4 15 2.245 0.749 8.707 26.82 1.82 0.29
5 20 1.931 0.314 9.021 14.91 0.57 0.15
6 25 1.722 0.209 9.230 4.59 0.31 0.02
Shade drying
1 0 11.758 85.00 1.00
o 1 6.197 5.561 5.561 71.53 0.13 0.84
3 2 2.246 3.951 9.512 21.46 0.09 0.23
4 3 1.98 0.266 9.778 10,91 0.04 0.10
5 4 1.910 0.07 9.848 7.64 0.02 0.06
6 5 1.850 0.06 9.908 4.65 0.01 0.02
109
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EFFECT OF DIFFERENT DRYING METHODS

reasonably fitted, though, the Page model was
observed to be more precise than Exponential model.
The values of constants of Exponential as well as
Page model are given in Table 2.

Vacuum oven drying

The observations on drying under vacuum oven
at different drying temperatures are presented in
table-1. From the weight loss data, it was found that
the time required for gerbera flowers to reduce from
initial moisture content to the predecided final
moisture content was about eight hours at 40 °C and
760 mm Hg vacuum. The drying process was faster
at the commencement of drying and decreased
thereafter gradually with time. The initial drying rate
was found to be 2.05 gm/gm of dry matter-h, which
reduced to 0.06 gm/gm of dry matter-h at the
completion of drying after eight hours.

Due to lower pressure during drying, the evaporation
of moisture was rapid even at low temperature,
resulting in to the fast vaporization of moisture.
Therefore, during vacuum drying the time required for
reducing the moisture content by the same level was
much less than that of hot air oven drying. Chen et al.
(2000) also suggested four hours vacuum drying for
red rose flowers initially at 45.52 % (w.b.) moisture
content, which was in line with the results obtained
during experiment. The variation in moisture content
and drying rate with respect to time is shown in figure
6 and 7. The variation in these parameters with time
was observed to be of curvilinear pattern suggesting
that drying proceeded under falling rate.

The observations on drying were fitted to Exponential
and Page model of drying, and the predicted equations

5 80 TN,
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: S
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Fig. 6 Variation in moisture content with time
(Vacuum oven at 40 °C)
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were also determined (Fig. 8). From the value of
coefficient of variations (R?), the Page model was found
to be best fitted. The values of constants of Exponential
as well as Page model are given in Table 2.

Solardrying

The observations on weight loss during solar drying
of gerbera flowers are presented in Table 1. From the
observations, it was found that solar drying took nearly
22 hours to reduce the moisture content of gerbera
flowers from about 85 to 4.00 % w.b. Drying during
the initial period was faster and subsequently the rate
of drying was decreasing with time. The initial drying
rate was found as 0.56 gm/gm of dry matter-h, which
was reduced to 0.02 gm/gm of dry matter-h after 22
hours of drying.

The drying of gerbera in solar dryer was slower as the
condensation effect was observed during drying. Due
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to the moderate temperature inside the dryer, the rate
of evaporation was slow. Moreover, the lower rate of
evaporation was further diminishing due to the
condensation of vapour accumulated in the free Space
in side the dryer. Simalemga et al., (1990) reported g
- 10 hours duration for drying of 50 kg tanacetum
cinerarifolum flowers (generally harvested at lower
moisture than gerbera) in solar dryer.

The variation of moisture content and drying rate with
respect to time are shown in figure 9 and 10. The
variation in these parameters with time was observed
that drying was carried out under falling rate. The
observations on drying were fitted to Exponential and
Page model of drying, and the predicted equations
were also determined (Fig. 11). From the coefficient
of variations, both the models were found to be fitted
satisfactory to the observed values. Though, from the
R? value the Page model was found more accurate as
compared to Exponential model. The values of
constants of Exponential as well as Page model are
given in Table 2.
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Microwave oven drying _
The observations on drying under microwave oven are

presented in table 1. From the weight loss data, it
was found that the time required for gerbera flowers
to reduce from initial moisture content to the
predecided level was about 25 minutes under
microwave oven drying at 50°C. During drying, itwas
also observed that as the drying process com menced,
the initial drying rate, which was very high during
beginning was decreasing gradually with time. The
initial drying rate was found to be 40.73 gm/gm of dry
matter-h, which reduced to 0.31 gm/gm of dry
matter-h, after 25 minutes.

During microwave drying the free water situated in
the cells of floral parts of the flowers got evaporated
due to heating, which resulted in to dried flowers. The
flowers produced without any treatment under
microwave drying were more prone to breakage due
to rapid evaporation and structural collapse. Therefore,
the drying under microwave was carried out with silica
gel.

Paparozzi and McCallster (1988) also suggested the
treatment to prevent breakage of flowers during drying
under microwave drying. The similar results were also
obtained by Geetha et al. (2003) for drying of gerbera
flowers under microwave oven with silica gel.

The variation in moisture content and drying rate with
respect to time is shown in figure 12 and 13. The
Variations iq these parameters with time were observed
Lf:lge ?uwllinear suggesting that drying proceeded
e ;(talllng rate. As in case of rose, here also during
ang tial phase of drying, the drying rate was rapid

thereafter decreased with time.

Th : .
€ observations on drying were fitted to Exponential

112

and Page model of drying, and the predicted equations
were also determined (Fig. 14). From the value of
coefficient of variations, both the models were
satisfactorily fitted. But as the value of R? for Page
model was 0.998 as compared to 0.954 for Exponential
model, the Page model was found more effective.
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. 12 Variation in moisture content with time
(Microwave oven drying)

T

60~

407

T

20

Molsture content, % (w b)

207

\-

25

0 T T
10 15
Drying time, minutes

0 5

Fig. 12 Variation in moisture content with time
(Microwave oven drying)

Drying rate, gm/am DM-h

\.

T T

10 15
Drying time, minutes

20 235

Fig. 13 Variation in drying rate with time (Microwave
oven drying)



KUMPAVAT ET AL

Y
1.0\, = Experimental _:I
Page model |
Ne Exponential model
08 o= |
N
g |
o * \\\
8 06 S
o | ™.
2 1 -
g | ~
§ ox ~__
1 \\"‘a.ﬁ_
.- —
00— , : : .
o 2 0 15 20 25

Cirying bme, minutes

Fig. 14 Effectiveness of drying model (Microwave
oven drying)

Shade drying

The data on weight loss during shade drying are
presented in Table 1. From these data it was found
that shade drying took about 5 days to reduce the
moisture content of gerbera flowers from 85% (w.b.)
to about 4.65 % (w.b.) The initial drying rate was
found to be 0.13 gm/gm of dry matter-h, that was
reduced to 0.01 gm/gm of dry matter-h after five days
during drying under shade.

The time taken under shade drying method for drying
of gerbera flowers was more as compared to other
methods, as addition of supplemented heat to
vapourize the free water presented in the floral parts
was very small. Moreover, the rate of evaporation was
also controlled by the saturation prevailed in the room.
The results obtained under shade drying treatment
were more or less similar to the resuits reported by
Simalemga et al., (1990) for tanacetum cinearifolum.
The variation of moisture content and drying rate with
respect to time are shown in figure 15 and 16. The
variation in these parameters with time was observed
to be curvilinear indicating that drying was carried out
under falling rate. The observations on drying were
fitted to Exponential and Page model of drying, and
the predicted equations were also determined
(Fig. 17). From the model parameters, the Page model
(R? = 0.987) was found as best fitted for observed
data. The values of constants of Exponential as well
as Page model are given in Table 2.

Overall drying rate

The over all drying rate for gerbera flowers under
different drying methods was found as 0.0260, 0.0423,
0.0590, 0.1670, 3.2164, 0.0614 and 0.0112 %/min
during hot air oven drying at 40, 50 and 60 °C, vacuum
drying at 40 °C and 760 mm Hg vacuum, microwave
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oven drying with silica gel at 50 °C,solar drying ang
shade drying respectively (Table 2). The maximum
over all drying rate in case of gerbera flowers was
also found during microwave oven drying with silica
gel at 50 °C which was of the order of 3.2164 %/min
followed by vacuum drying at 40 ° C, while minimum
overall drying rate as 0.0112 %/min, observed during
shade drying The results of drying characteristics
(time and rate of drying) of gerbera flowers revealed
that the microwave oven drying with silica gel at 50 ©
C followed by vacuum drying at 40 °Cand 760 mm Hg
vacuum was better amongst all the drying treatments
studied.
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Table 2 Comparison of Drying Models and Overall Drying Rate of Gerbera flowers

_— c (ﬁ 5 % g § % g CONCLUSION
g E © gg oSosZ & o = The drying time for gerbera flowers to reduce from
Initial moisture content of about 85% w.b. to the final
T 0 & i of about 4.00% w.b. under different drying methods
2oc |$289 “ S g was found as 52, 32 and 23, 8 and 22 hours during
g g E hot air oven drying at 40, 50 and 60 °C, vacuum drying
at 40 °C and 760 mm Hg vacuum and solar drying.
I [ 2 & i Whilenin case ofmicroque oven drying \fvith silica gel
F28z|2n8% < 2 © at 50 °C and shade drying it was 25 minutes and 5
L0 5 days respectively. Shade drying was taking maximum
£ 0o drying time while microwave oven drying with silica
_224]lg9g9g98g 3 S g gel at 50 °C_ the minimum time. Maximum and
8293 deww i =g minimum drying time was found as 5 days and 25
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€ respectively. During drying, for all the drying run, initial
= Lo @ 5 5 ering rate was higher and decreased gradually with
kv, Qo e o D o time. The drying of the flowers under all the treatments
e | ] BRSE =2 iR completely took place in the falling rate period. The
X drying behaviour of the flowers was reasonably
[ predicated by Exponential and Page’s model. Though,
c 3K B § % 8 X from the value of coefficient of variations the Page’s
g c|lLeeT @ 5 o0 model was found to be best fitted. The over all drying
o} rate for gerbera flowers under different drying methods
= e T was found as 00260, 0.0423, 0.0590, 0.1670, 3.2164,
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a st = 2 B at40, 50 and 60 °C, vacuum drying at 40 °C and 760
mm Hg vacuum, microwave oven drying with silica
{0 @ 9o b Y o gelat 50 °C solar drying and shade drying respectively.
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o flowers was found during microwave oven drying with
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5 5 § % § & % § ;3; %/min followed by vacuum drying at 40 °C, while
€ ol =1l P c o minimum overall drying rate as 0.0112 %/min,
g 7 Sdsls observed during shade drying. The results of drying
2 characteristics (time and rate of drying) of gerbera
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Dose of cue-lure for suppression of melon fly population in pumpkin
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ABSTRACT

Patel Fruit fly Trap (PFT) having Nuwood block

dose to suppress population of melon fly,

(50 x50 x 08 mm) impregnated with different doses
(0.05, 0.10, 0.15, 0.20 and 0.25 ml) of Cue-lure were tested in pumpkin field to decide the optimum

Bactrocera cucurbitae in cucurbit crops. The dose of

0.25 ml Cue-lure remained active for 32 weeks while, the remaining doses attracted male flies upto
30 weeks. The cost of different treatments was computed to be ¥ 12.92, 14.42, 15.92, 17.42 and
18.92 per treatment for 0.05, 0.10, 0.15, 0.20 and 0.25 ml of Cue-lure, respectively. It can be

suggested that in long duration cucurbit crops (I

ittle gourd, parvar) and other cucurbits

(gourd,

melons and pumpkin) PFT (10/ha.)impregnated with 0.25 and 0.15 ml of Cue-lure, respectively are

suitable for effective and eco-friendly suppression of melon fly,

B. cucurbitae population.

Key words : PFT, nuwood block, cucurbits, melon fly, cue-lure

Melon fly, Bactrocera cucurbitae (Coquillett) is a

important constraint for successful cultivation of

cucurbit crops including pumpkin. The cultivated and

wild cucurbitaceous plants are considered its preferred

hosts. The female fruit fly deposits its eggs, preferably

under rind of young, tender and green fruits or some

times in the corolla of the flowers and maggots

emerged out feed on the pulp of the developing fruit

(Chaudhary, 2006). As a result of the recent efforts,

made by the environmental protection Agency, to
reduce the use of harmful insecticides, especially,
organophosphonates, organochlorines, some
carbamates and pyrethrides in agricultural crops, the
rend has now been shifted towards an Integrated
Pest Management for the management of tephritid
fruit flies (Klungess et al., 2005). The menace of this
noton_ous pest can be managed or suppressed in the
ﬁelqs myolving the integration of various management
Las?cs' Including bagging of fruits, field sanitation,
COntr?;; résistant genotypes, augmentation of bio
86 oF I;;S!t=311ts, cover spray of soft insecticides and
(Bait A AIT (Male Annihilation Technique) and BAT
91w Pp icatlon_ Technique) method. Cucurbit
s of the Gujarat state mainly over reliance on

" Subj .
Headjg:; Matter SPecmhsl (Plant Protection), ? Professor and
» Dept. of Agril, Entomology, C.P. College of Agriculture.
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chemical methods applying injudicious and frequent
spray of insecticides which causes many health
problem to the final consumers.MAT is an eco-friendly
tool for suppression of melon fly, B. cucurbitae but,
the work on actual dose (quantity in ml) of Clu-lure
required to impregnate Patel Fruit fli: Trap and duration
of installment was lacking hence, the study was
undertaken.

MATERIALS AND METHODS

Cue-lure is a sex attractant for melon fly, B. cucurbitae.

To determine the effective dose of Cue-lure to

impregnate the Patel Fruit fly Trap (Patel and

Patel, 1996, Plate I) different doses viz., 0.05, 0.10,

0.15, 0.20 and 0.25 ml were applied on Nuwood block
(50 mm length x 50 mm breadth x 08 mm thickness)
and placed in the Patel Fruit fly Trap. The blocks were
fixed in side the lower side of the trap with two -way
adhesive gum tap. The experimental site was selected
on farmer's field at village : Hasanpur, Ta. vadgam,
Di. Banaskantha, Gujarat, India. The traps were
installed in pumpkin (Variety: Katakiya) field keeping
minimum 20 m apart starting from the flowering stage
during rabi and followed by summer, 2005 and 2006.
Ten traps were installed in one ha. area. Thg
treatments were replicated four times. Number of fruit
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flies entrapped in traps impregnated with different
doses of Cue-lure were recorded at weekly interval
by collecting them in polyethylene bag.The data
obtained were subjected to statistical analysis. The
effective dose was worked out on the basis of number
of male flies caught. The duration of effectiveness of
different doses was also recorded.

RESULTS AND DISCUSSION

Field experiment was conducted to work out effective
dose of Cue-lure to impregnate PFT to attract the male
of B. cucurbitae during rabi and summer season of
the year 2005 and 2006 on farmer's pumpkin field.
The doses of Cue-lure viz.,, 0.05 ml, 0.10 ml, 0.15 ml,
0.20 ml and 0.25 ml were applied on 50 x 50 x 08 mm
Nuwood block and kept in Patel Fruit fly Trap.
Numbers of males of B. cucurbitae trapped in trap
impregnated with various doses were recorded at
weekly interval till the trapping was observed. The
results pertaining to number of males trapped to
different doses during two years (Table 1 & Fig. 1)
revealed significant difference in attraction of males
of B. cucurbitae to different doses of Cue-lure during

[GAU Research Journal 37 )

both the years and in pooled results too. During the
year 2005, maximum males of B. cucurbitae were
attracted to 0.25 ml dose (1461 males) followed by
0.20 ml (891 males), 0.15 ml (704 males) and 0.10
ml (499 males). However, fly catches were at par in
the dose of 0.20 ml with that of 0.15 ml, 0.15 m|
dose with 0.10 ml and 0.10 ml with 0.05 ml dose
that recorded minimum number of catches i.e., 347
During the year 2006, more or less similar trend was
observed in attraction of males of B. cucurbitae to
various doses of Cue-lure like that found in previous
year. The trap having 0.25 ml of Cue-lure attracted
maximum number of male flies (2360), which was
followed by 0.20 ml dose (1417 males), however, the
later was at par with dose of 0.15 ml (1264 males).
Further the dose of 0.15 ml was also at par with 0.10
ml dose (1198 males), while the 0.05 ml dose attracted
minimum number of B. cucurbitae males ie., 617.
Pooled results also indicated similar trend of attraction
of male flies of B. cucurbitae towards different doses
of Cue-lure. Significantly highest numbers of male flies
were attracted to Nuwood block impregnated with
0.25 ml Cue-lure (1883 males) followed by 0.20 ml
dose (1139 males) however, the later dose was at par

Table 1 Number of males of B. cucurbitae attracted to different doses of Cue-lure

Sr TreEeiE Number of males attracted’ Treatment cost?
No. (Quantity ) 2005 2006 Pooled ®
1. 0.05ml 18.63* 24.85 21.74 12.92
(347) (617) (473)
2. 0.10 ml 22.34 34.61 28.48 14.42
(499) (1198) (811)
3. 0.15ml 26.54 35.56 31.05 15.92
(704) (1264) (964)
4. 0.20 ml 29.85 37.64 33.75 17.42
(891) (1417) (1139)
5. 0.25ml 38.22 48.58 43.40 18.92
(1461) (2360) (1883)
SEm. =T 1.86 0.85 1.05
YxT . : 145
C.D.at5%T 5.74 2.63 l
YxT ) ' %08
cy o = NS
V% 13.75 4.71 9.15

1 Total of 33 observations.

2 Includes cost of Patel Fruit fly Trap + Nuwo
2\ od block + Cue-lure
Figures are X + 0.5 transformed values, while those in parentheses are retransformed values.
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with the dose of 0.16 m (964 males). The dose of
0.15 ml and 0.10 ml (811 males) were at par with
regards to their effectiveness to attract the males of
B. cucurbitae. The dose of 0.05 ml attracted minimum
number of B. cucurbitae males ie., 473. The
interaction of Y x T was non-significant indicating
consistency of the efficacy of various treatments over
period.

From the overall discussion, it can be concluded that
higher dose of Cue-lure attracted greater number of
male flies of B. cucurbitae. In past, the higher
attraction of male of B. cucurbitae was recorded with
higher dose of Cue-lure by Cunningham and Steiner
(1992) and Anonyous (2005). The descending order
of attractiveness of various doses of Cue-lure was 0.25
mi>0.20ml>0.15ml>0.10 mland >0.05 ml. During
the study, it was observed that the highest dose (0.25
ml) of Cue-lure remained active for 32 weeks and also
attracted maximum number of male flies of B.
cucurbitae. While the remaining doses attracted male
flies up to 30 weeks. The cost of different treatments
(Table 1) calculated on the basis of price of Patel Fruit
fly Trap, Nuwood block and quantity (ml) of Cue-lure
used was computed to be ¥ 12.92, 14.42,15.82,17.42
and 18.92 per trap for the treatment of 0.05, 0.10,
0.15,0.20 and 0.25 ml of Cue-lure, respectively. From
abow_e results, it can be suggested that in long
_duratlon cucurbits (little gourd and parvar), PFT
Impregnated with 0.25 ml of Cue-lure is advised while,
for other gourds, melons and pumpkin, the PFT
Impregnated with with 0.15 ml of Cue-lure is suitable
for eco-friendly entrapping of male melon fly.

DOSE OF CUE-LURE FOR SUPPRESSION OF MELON FLY
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Fig. 1. Effect of doses of Cure-lure on attraction of
males of B. cucurbitae
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Susceptibility of various gourd cultivarslgel?otypes to red
pumpkin beetle, Aulacophora foveicollis (Lucas)

S. T. RATHOD', P. K. BORAD? and A. D. PATEL?®

Department of Entomology, B. A. College ongr_icuIture,_
Anand Agricultural University, Anand-388 110, Gujarat, India

Received : 31 January, 2009

ABSTRACT

The genotypes/cultivars of cucurbitaceous vegetables (bottle gourd, ridge gourd and smooth gourd)
evaluated against red pumpkin beetle, Aulacophora foveicollis (Lucas) to their susceptibility at
Anand Agricultural University, Anand during kharif 2004 and summer 2005. The genotypes/cultivars
ABGS-99-1, ABGS-4 and Pusa naveen of bottle gourd, ARGS-98-1 and ARGS-98-3 of ridge gourd
and ASGS-02-12, JSGI-55 and Pusa chikni of smooth gourd were found relatively less susceptible

to this pest and also good in yield potential.

Key words : Susceptibility, cucurbits, A. foveicollis

Cucurbits are important vegetable crops grown in
almost all states of India. Cucurbitaceous crops are
attacked by a number of pests and diseases, which
cause severe reduction in the development of crop
and also the yield. Of the attacked insect pests, red
pumpkin beetle, Aulacophora foveicollis (Lucas) is
one of the most destructive and serious pest (Pradhan,
1994). Various control measures have been suggested
from time to time but none of them provide satisfactory
solution. Hence, efforts were directed towards host
plantresistance. The development of a resistant variety
with a good yield and quality would be most desirable
for an economic control measures. Therefore, an
attempt was made to screen out the comparative
susceptibility of bottle gourd, ridge gourd and smooth
gourd cultivars/genotypes against red pum pkin beetle.

MATERIALS AND METHODS

An experiment was conducted in Randomized Block
Design with three replications in pesticide free open
field during kharif 2004 and summer 2005 at Main
Vegetable Research Station, Anand Agricultural
University, Anand. The genotypes/cultivars of each
gourd (Table 1) were sown at a distance of 2 x 1 min
plot size of 10 x 7 m during 1% week of July in kharif
and 1* week of February in summer. Five plants in
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net plot area were selected randomly from each
genotypes/cultivars and the observations on number
of adult beetles were recorded at weekly interval
starting from one week of germination till the end of
crops. Data, so obtained were subjected to
appropriate transformation and statistically analysed
for interpretation. The yield of genotypes/cultivars of

each crop was also recorded separately from net plot
area.

RESULTS AND DISCUSSION

Bottle gourd -

Pooled results of two seasons (Table 1) showe
significantly least (3.53) number of beetles on
ABGS-99-1 followed by ABGS-4 (3.76) and Pusa
naveen (4.04). Pusa naveen and SKN-BOG-1
registered statistically equal beetle population. The
genotype ABGS-01-09 recorded 4.49 beetles per plant
and it was significantly less susceptible to remaining
genotypes/cultivars. Among the tested genotypes/
cultivars, cultivar PSPL exhibited significantly highest
(5.47) beetle population.

Significantly highest (201.93 g/ha) fruit yield hanfgsted
from ABGS-99-1 than rest of genotypes/cultivars
evaluated except ABGS-4 which produced 194.38 q(»i‘
ha fruits Table 1). The cultivar Pusa naveen yielde ;
155.81 g/ha fruits and it was at par with SKN-BOG;
(150.35 g/ha). The genotypes SKN-BOG-.



Table 1 Incidence of A. foveicollis on different genotypes/cultivars of gourds and its effect on yield
Genowpesg Beetles/plant
Cultivars Kharif Summer Pooled
Bottle gourd
ABGS4 182(331)  206(424)  1.94(376)
ABGS-98-8  213(4.53)  235(552) 224508
ABGS-99-1 175(3.06)  2.00(4.00)  1.88(3.53)
ABGS-01-09 2.02(4.08) 2.22(4.93) 2.12(4.49)
SKN-BOG-1  1.95(3.80)  217(471)  2.06(424)
JBOGL-03-1 2.07 (4.28) 2.31(5.34) 2.19(4.79)
PSPL 2.21(4.88) 2.47 (6.10) 2.34(5.47)
Pusa Naveen 1.89(3.57) 2.13(4.53) 2.01(4.04)
e 0.024 0.024 0.017
cD. at 5% 0.072 0.074 0.049
oV % 8.30 7.66 7.9
Ridge gourd
ARGS-98-1 1.55(2.40) 1.56 (2.43) 1.56 (2.43)
ARGS-98-3 159(2.53)  1.62(262)  1.61(2.59)
ARGS-0003  1.62(262) 167(279)  165(2.72)
ARGS-00-04  166(2.75)  1.74(2.92)  1.70(2.89)
ARGS-02-12 1.71(2.92) 1.85(3.42) 1.78(3.17)
JRGL-2 1.87(349) 200(4.00) 1.93(3.72)
JRGL-0269  1.92(369) 202(4.08) 1.97(3.88)
SKNRG-21 1.70(2.89)  1.79(320)  1.74(3.03)
SKNRG-43 1.77 (3.13) 1.89(3.57) 1.83(3.35)
PusaNasdar  1.81(3.28) 1.94 (3.76) 1.88(3.53)
S.Em. % 0.018 0.021 0.023
C.D. at 5% 0.053 0.062 0.074
CV.% 6.67 7.43 7.08
Smooth gourd

ASGS-00-03 1.91(3.65) 1.96 (3.84) 1.93(3.72)
ASGS-00-04  1.83(3.35) 1.85(3.42)  1.84(3.38)
ASGS-00-06  1.75(3.08)  1.73(2.99)  1.74(3.02)
ASGS-02-12 1.69(2.85) 1.64 (2.69) 1.67 (2.78)
JSGL-55 1.72(2.96) 1.68(2.82)  1.70(2.89)
SKNSG-1 1.88(3.53) 1.90(3.61)  1.89(3.57)
SKNSG-17 1.94(3.76)  2.01(4.04)  1.97(3.88)
Pusa Chikni 179(3.20) 1.80(3.24)  1.80(3.24)
g- Em. £ 0.007 0.025 0.013
C-D- at 5% 0.023 0.075 0.037
V. % 5,68 8.81 6.53

=
F i v
'9ures in parentheses are original val

SUSCEPTIBILITY OF VARIOUS GOURD CULTIVARS/GENOTYPES

Yield (g/ha)
Kharif Summer Paoled
188.67 200.10 194.38
92.16 100.81 96.48
193.17 210.70 201.93
133.33 152.20 142.76
140.50 160.22 150.35
130.17 145.50 137.83
83.50 90.80 87.15
14433 167.31 155.81
13.09 6.92 433
39.77 20.47 12.67
18.74 15.32 13.37
100.33 150.37 125.35
98.50 140.25 119.37
96.50 136.25 116.37
96.33 132.20 11426
81.33 102.75 92.04
3467 75.80 55.23
31.50 70.26 50.88
92.50 120.22 106.36
70.67 98.27 84.47
59.17 88.50 73.83
5.85 719 3.24
17.37 21.51 9.77
13.30 15.70 10.29
137.50 178.20 157.85
151.67 198.85 175.26
174.83 24368 209.25
261.35 302.28 281.81
175.67 250.70 213.18
143.00 185.20 164.1
109.67 159.20 134.40
161.67 212 .82 190.26
15.19 13.89 6.93
46.07 41.68 20.79
16.00 12.87 13.67
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8 GS-01'09 and JBOGL-OB-} were found statistically
A arwith each other and registered 137.83 to 150.35
f'ha fruit yield of bo_ttle_ 'gourd. Of the evaluated
enowpesfcultivars, s_lgmflcgntly lowest (87.15 g/ha)
fruit yield recorded in cultivar PSPL followed by

7BGS-96-8 (96.48 a/ha).

idge ourd :
13\:@95693’ <ons combined results (Table 1) indicated that

significantly least (2.43) number of beetlgs found on
ARGS-93'1 than rest of the genotypes/cultivars except
ARGS-98-3 (2.59). Genotypes ARGS-00-03 and
ARGS-00-04 noted 2.72 and 2.89 beetles per plant,
respectively (Table 2). Genotypes SKNRG-21,
ARGS-02-12, SKNRG-43 and cultivar Pusa nasdar
exhibited beetle population between 3 and 3.5 per
lant. The genotype JRGL-02-69 registered higher
(3.88) beetle population and it was at par with
JRGL-2(3.72).
Data (Table 1) of ridge gourd fruityield exhibited that
the genotype ARGS-98-1 produced highest (125.35
g/ha) yield and it was at par with ARGS-98-3 (119.37
g/ha) and ARGS-00-03 (116.37 g/ha). Latter two
genotypes/cultivars were at par with ARGS-00-04
(114.26 g/ha). The genotype SKNRG-21 produced
106.36 g/ha fruit yield and it was at par with former
genotype ARGS-00-04. The genotypes/cultivars
ARGS-02-12, SKNRG-43 and Pusa nasdar registered
78.23 to 92.04 g/ha fruit yield of ridge gourd. Of the
screened genotypes/cultivars JRGL-02-69 was found
poor (50.88) in yield potential and it was at par with

JRGL-2 (55.23 g/ha).

SUSCEPTIBILITY OF VARIOUS GOURD CULTIVARS/GENOTYPES

Smooth gourd

The lowest (2.78) number of beetles per plant recorded
in genotype ASGS-02-12 than all the genotypes/
cultivars except JSGL-55 (2.89 beetles/plant) in summer
and kharif pooled analysis (Table 1). Rest of the
genotypes/cultivars (ASGS-00-06, Pusa chikni,
ASGS-00-04, SKNSG-1, ASGS-00-03 and SKNSG-
17) was statistically differed from each other in harboring
the A. foveicollis beetle population (3.02 to 3.88).
Sr_nooth gourd cultivar Pusa chikni was resistant to
this pest (Nath,1963). Significantly highest (3.88)
number of beetles per plant were found in genotype
SKNSG-17 followed by ASGS-00-03 and SKNSG-1.

T_he genotype ASGS-02-12 produced significantly
higher (125.35 g/ha) fruit yield than all the tested
g_enotypeslcultivars (Table 1). The genotype JSGL-55
yielded 213.18 g/ha fruits and it was statistically at
par with ASGS-00-06 (209.25 g/ha). Genotypes/
cultivars ASGS-00-03, SKNSG-1, ASGS-00-04 and
Pusa chikni registered yield between 150 and 200 g/
ha. On the other hand cultivar SKNSG-17 recorded
significantly lowest (134.4) fruit yield of smooth gourd.
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Blood serum levels of inorganic elements in mehsani buffalgeg
retaining fetal membranes
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ABSTRACT

Serum calcium, inorganic phosphorus and magnesium levels were 10.59 +0.55, 9.31 + 0.28 and
9.28+0.43mg,4.86+0.29,4.70+0.22and 4.11 £ 0.43 mg and 3.84 + 0.23, 3.44 + 0.20 and 3.81
+0.28 mg per 100 mlin the Group —I, Group-Il and Group-lIl, respectively. Lower levels were observed
for these elements in the groups of buffaloes retaining fetal membranes as compared to control, but

the differences were statistically nonsignificant.

Key words : Inorganic elements, retaining fetal membranes, mehsani buffaloes

Retention of fetal membrane is a common post partum
and post abortion complication. The biochemical
aspects of etiology and pathogenesis of retained fetal
membrane is in completely understood and hence
the present study was under taken to study the levels
of inorganic elements in the affected and control
buffaloes.

MATERIALS AND METHODS

The study was under taken on Mehsani buffaloes of
Mehsana district, Gujarat. Buffaloes were grouped in
three different groups viz., Group - I: 10 buffaloes not
retaining fetal membranes after normal parturition
(WRFM or Control), Group - II: 25 buffaloes retaining
fetal membranes after parturition (RFM/AP) and
Group- Il 11 buffaloes retaining fetal membranes after
abortion (RFM/AA). The animal was considered to
retain fetal membranes when placenta was not
expelled within 12 hours after parturition or abortion.
Blood was collected prior to treatment in both the
RFM groups and after the placental expulsion in the
control group. Serum calcium was estimated
according to the method of Webster (1962). Serum
phosphorus was estimated as per Gomorri's method
using diagnostic reagent kit (Span Diagnostics
Ltd.,Udhna,Surat) and serum magnesium was
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estimated using titan yellow method as described by
Oser (1971). The data were statistically analyzed as
per the Snedecor and Cochran (1980)

RESULTS AND DISCUSSION

The mean serum calcium was observed to be 10.59
+0.55,9.31+ 0.28 and 9.28 + 0.43 mg per 100 ml of
serum in the Group—l, Group-Il and Group-lll,
respectively (Table 1). The difference was
non-significant between the groups. However, control
group had comparatively higher concentration of serum
calcium which suggested that the low calcium
concentration may be responsible to some extent for
the causation of RFM. Low levels of calcium influence
the tonicity of uterus (Arthur, 1989).

The mean serum phosphorus was observed to be 4.8
£0.29,4.70 + 0.22 and 4.11 + 0.43 mg per 100 ml of
serum in the Group-I, Group-ll and Group-Ill,
respectively. The difference was nonsignificantamond
the groups. It has been reported that reduction in blood
glucose in cows with retained placenta may be dué
toits increased metabolism which involves inorgan'c
phosphorus. The low serum phosphorus in the RF
group may be explained on the basis of observation
that RFM s accompanied by reduction in blood
glucose (Dutta, 1980). In the present study also lJlO‘JeI
glucose was lower along with serum phosphorus lev
for the buffaloes of RFM groups. Ca: P ratio was _fouge
tobe 2.18.£ 0,16, 1.98 + 0,13 and 2.26 + 0.26 "'



July 2012]

Average (Mean x S.E) serum calcium,

1
Table phosphorus and magnesium in different
groups.
m GROUPS
WRFM RFM/AP  RFM/AA
(n=10) (n=25) (n=11)
calcium  10.59 +0.55 9.31+0.28 9.28 +0.43

(7.61-12.61) (6.74-11.96) (7.17-11.30)

phosphorus 4.86 + 029 4.70 +0.22 4.11+0.43
(3.00-6.00) (2.70-6.40) (3.00-6.40)

2.18+0.16 1.98+0.13 226+ 0.26

Ca:P
Magnesium 3.84 023 344+020 381+0.28
(2.69-4.79) (2.08-5.35) (1.74-5.07)

n=number of buffaloes in different groups.

Figures in the parenthesis indicate range.

Group —I, Group-ll and Group-lll, respectively. The
difference was non-significant between the groups. In
the present study this ratio has been observed to be
lower for the RFM/AP which is in agreement with the
findings of Pathak et al. (1991). Minerals are important
inthe prevention of RFM (Wilde, 2006). Imbalance of
calcium and phosphorus metabolism was correlated
positively with RFM in cows (Zhang et al., 1992) and
in buffaloes (El-Hanafy, 1998, Amjad Ali, 2008).

The mean serum magnesium was observed to be 3.84
£0.23,3.44+0.20 and 3.81 + 0.28 mg per 100 mlin
the Group - I, Group-Il and Group-lll, respectively.
Average values were found to be lower for both the
RFM groups as compared to control group, but the
difference was nonsignificant. These findings
corroborated well with the Amjad Ali (2008)
who observed the lower levels of magnesium in the
_buffa!oes affected with retention of fetal membranes
n different agro ecological zones. Krupnik and
Marsinkowski (1983) who reported that sub clinical
hypomagnesaemia and low levels of magnesium had
an effect on placental retention in the cows.

:\"Stﬁbse[yed in the present study, the lower levels of
i ese Inorganic elements have also been reported
199?}18 with RFM (Bari et al., 1996; Sabry et al.,

+Akar and Yeldiz, 2005; Tillard et al., 2008).
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CONCLUSION

In the view of the findings of the present study it is
concluded that the lower levels of calcium, phosphorus
and magnesium have an important role to play in
retaining the after birth.
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ABSTRACT

The effect of probiotic Lactobacillus acidophilus was studied at the rate of 0.5X10%to 1.5X10° CFU/
m? water on growth and survival of black tiger shrimp Penaeus monodon larvae and post larvae
(Nauplii to PL-20). Use of L. acidophilus atthe rate of 1.5X10° CFU/m?® water showed significantly
(P<0.05) higher length and weight over the control. At PL-20 stage, highest length (14.05 + 0.06
mm) and weight (3.27 £ 0.11 mg) was recorded in the treatment group 1.5X10° CFU/m? probiotic in
rearing water that was 5 % and 27 % higher as compared to the control respectively. Survival at
pL-20 stage was also significantly (P<0.05) higher over the control. Highest survival was found
58.25 + 3.62 % with L. acidophilus at the rate of 1.56X10° CFU/m? that was 69.58 % higher as

compared to the control (34.35 + 1.33 %).

Key words : Probiotics, shrimp, larvae, growth

Rapid expansion of the aquaculture industry and
potential for high profit resulted in over exploitation of
the natural resources, poor water and sediment quality
leading to disease outbreak and loss of production.
Over the past few years, research efforts have gone
into identification, treatment and control of shrimp
diseases and as a result, a wide range of chemicals,
therapeutants, vaccines and immunostimulants are
manufactured and introduced into aquaculture
practices.

For control of disease, the use of antibiotics is a good
strategy in shrimp farming (Skjermo and Vadstein
1999). But it is not the ultimate solution to avoid
diseases in shrimp hatcheries and culture systems
because its massive use tends to select resistant
bacteria strains (Baticados et al., 1990; Holmstrom
et al, 2003) and prolonged use weakens them
(Vasudevan 2000). Probiotics are nonpathogenic and
nontoxic microorganisms without undesirable
§|de-effects (Ali 2006). So, probiotics can be
Introduced into the culture environment to control and
Compete with pathogenic bacteria as well as to
promote the growth of the cultured organisms.
Lactobacillus acidophilus is Gram-positive, rod-shaped

]
Senj .
€nior Research Assistant, ? Research officer.

126

and mesophilic bacteria (Altermann 2005) and is a

suitable candidates for oral administration to shrimp

to improve health (Ajitha 2004). Several bacteriocins

had been associated with antibacterial activity of L.

acidophilus such as lactocidin, acidophilin, heat stable

lactocin-B, lactocin-F, acidocin-J1229 and heat labile

acidophilin (Muriana and Luchansky 1993). L.

acidophilus stimulates non specific immune response

(Mohammed 1995; Uma 1995). Use of L. plantarum
showed better growth in larval and post larval rearing
of P monodon (Anikumari 2004) and higher survival in
P indicus (Uma 1995). Bacillus pumilus and Vibrio
fluvialis showed better survival for larval rearing of P
japonicas (El-Sersy et al., 2006). Bacillus spp.
showed increased growth rate of Fenneropenaeus
indicus (Nejad et al., 2006). Growth rate of gilthead
sea bream Sparus aurata larvae increased with use
Lactobacillus spp. (Suzer et al., 2008). So, in order
to know the effect of different doses of the probiotics
L. acidophilus on growth, survival of the shrimp larva,
the present study was taken up.

MATERIALS AND METHODS

Culture of Probiotic
Pure strain of L. acidophilus was procured from the
Department of Dairy Microbiology, SMC College of
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Dairy, Anand Agricultural University, Anand which was
inoculated at the rate of 2% to sterilized 10 %
skimmed milk media and incubated overnight at 37
°C (APHA 1998). Five serial dilution (1/10) were carried
out separately from probiotic culture and larval rearing
water. Samples from these dilutions were inoculated
in skimmed milk media and incubated at 37 °C for
estimation of bacterial concentration and viability of
the probiotic in rearing water. Concentration of the
strain was 10¢ CFU/g (wet weight) and it was found to
remain stationary under storage at -4 °C temperature
for 48 h. Probiotic produced was used within 48 h.
The population in rearing water did not vary significantly
with applied concentration.

Water Treatment and Hygiene

Seawater filtered through quick sand filter then after
it was chlorinated and dechlorinated (FAO 2007).
Dechlorinated water filtered with 0.5 p cartridge filter
and then sterilized with UV sterilizer. All the
equipments, plasticwares used were disinfected with
200 ppm chlorine water prior to use.

Live Feed Culture

The unicellular algae Chaetoceros calcitrans was
cultured in treated seawater (salinity 30-32 ppt) using
F/2 medium (Guillard 1972). Algal culture was
produced in 70 | glass aquariaat 28 + 2 °C. Culture in
the log phase was used for feeding. Cell density was
estimated using a haemocytometer. Artemia
sanfranscicana cysts were used to produce nauplii.
Artemia hatching technique was followed as
suggested by FAO, 2007.

Experimental Design and Details

L. acidophilus was applied daily at 16:00 h to the
rearing media of Penaeus monodon larvae at the rate
of 0.5 X 109, 10° X109 and 1.5 X 10° CFU/m®and nil in
treatments T1, T2, T3 and control respectively in four
replicates. Accordingly L. acidophilus was weighed
in electronic balance (PRECISA-ADAIR DUTT XB
120A, Swiss) having 0.01 mg sensitivity. Weighed
probiotic diluted with distilled water and added to the
larval rearing tanks.

P. monodon nauplii-V were stocked in half filled 100 |
plastic drum at the rate of 100 nauplii/l and continuous
oil free aeration was provided by using air blower. Water
exchanged daily and larval feeding with live feed
Chaetoceros calcitrans and Artemia nauplii as per
feeding ptotocal (FAO 2007).

Larval survival was estimated by enumeration of larvae
at various stages viz. Zoea-lll, Mysis-lIl, PL-1, PL-6,
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PL-11, PL-15 and PL-20. The larval stages were
determined using compound trinocular microscope
(FOCUS-PHOTOPLUS 8000, India) and zoom stereo
trinocular microscope (FOCUS- ZCXT-99, India).
Growth of P monodon larvae was measured in terms
of total body length (mm) and wet weight (mg). 25
larvae from each tank were selected randomly for
measurement of length at Mysis-Ill, PL-15 and PL-20
stages. Length was measured in computer using
SCOPE Photo software (pre-calibrated with the help
of micrometer slide, ERMA, Japan) attached to the
microscope via digital camera. Weight of 25 larvae
from each tank was measured at PL-15 and PL-20
stages in the electronic balance and average of that
was recorded as average weight of the larvae.

Statistical Design

Recorded data were analyzed with single factor
ANOVA for complete randomized design (Snedecor
and Cochran 1967).

Stress Test

The quality of the post larvae was assessed by salinity
stress test at suggested stage PL-15 (FAO 2007).
Salinity stress test was performed by exposure of PL
to 50 % of the ambient salinity (32 ppt). A sample of
30 PL was taken from the tank, placed into a beaker
with seawater from PL tank. The water of the PL
containing beaker was diluted with clean freshwater
(1:1). After three hours the still active PL or which
move when prodded with needle were counted and
survival rate (%) calculated.

RESULTS AND DISCUSSION

The growth of the larvae and post larvae were measured
in terms of length and weigh and total numbers of
larvae were enumerated for survival rate. Detailed
results are discussed hereunder. The larvae were also
checked for quality by challenging them to the salinity
strc_es_s. The treated group showed more resistance to
salinity than the control. More than 75 % post larvae
were active after salinity stress test while the control
group 58 % post larvae were active.

Growth

Mean length of P monodon larvae attained at various
stagesin different treatments are graphically illustrated
In Fig. 1 Treatment T, showed highest length at
Mysis-Ill (3.235 + 0.01 mm), PL-15 (6.402 + 0.01 mm)
and PL-20 (14.050 + 0.06 mm) stages. At Mysis-lll
Sta‘ge' total length was at par in all the treatments
while at PL-15 and PL-20 stages treatment T, showed
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significantly highest length (P<0.03). Larvae in
reatment T, attained 5 % more length as compared

o the control. Mean weight of P monodon larvae

attained at various stages in different treatments are
graphically ilustrated in Fig. 2. Finally at PL-20 stage,
reatment T, showed significantly highest body weight
(3270 0.11 mg) than treatment T, and control, while
itwas at par with treatment T,,. The average body weight
ofthe treatment T, was 27 % higher as compared to
control. 27 % higher wet weight and 5 % higher total
length obtained in the present study supports the
results of several researchers. F, bacterial strain can
enhance the growth of the P monodon larvae (Maeda
and Liao 1992), Bacillus S11 showed ability to
increase weight of P monodon post larvae (Rengipipat
efal, 1998). The results are also agreed with results
of larval and post larval rearing of P monodon with
use of L. plantarum (Anikumari 2004). She obtained
increased wet weight. The bacteria Pediococcus
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acidilacti as a probiotic feed

of P sk i
monodon showed improvement in growth (52 %

higher weight and 15 %, 1
C SHEAnd 19 % higher length) of the shrim
larvae (Tinha ef al., 2004). In the prese :

. ‘ zsent study, the
mcre_ment inlength and weight was lower r;omgared
to this study may be due to sensit

bl b . ve nature of the

\ pared to post larval stage. Results
are also comparable with improved wet weight
Fem’?eropenaeus indicus larvae by adding of Bacillus
SPp In rearing water (Nejad et al 20086).

additive in the post larvae

Survival Rate

Mean survival recorded at various stages in different
treatments are graphically presented in Fig. 3. Survival
ratg was increased with increase in quantum of the L
acidophilus application to the rearing mediumie. 0.5
X 10° 101.5X10° CFU/m’ water. The higher mean
survival at Zoea-Ill (98.15 + 0.38 %), Mysis-Il (96.25
+0.83 %), PL-1(85.15+0.64 %), PL-6 (78.45+0.84
%), PL-11 (72.60 + 1.14 %), PL-15 (62.10 + 1.98 %)
and PL-20 (58.25 + 3.62 %) were recorded in treatment
T3 compared to other treatments and control. Finally
at PL-20, treatment T, showed significantly higher
(P<0.05) survival at PL-20 stage over the control and
treatment T, while it was at par with treatment T,.
Survival in treatment T, was 69.58 % higher as
compared to the control.

Uma (1995) recorded increased corresponding survival

rate 72 + 4 % to 94 + 2 % by use of L. plantarum at
the rate of 10° to 108 CFU/ml to the larval (PL-15 to

PL-30) rearing medium of P indicus, while in the
present study; the highest survival rate observed was
58.25 + 3.62 % at 1.5 X 10°CFU/m?® concentration of
L. acidophilus. The low survival rate obtained in the
present study may be due to the sensitive nature of
larval stages to change in quality of rearing medium
compared to the post larvae from PL-15 to PL-30.
This result supports the higher survival of 2. monodon
larval rearing with immobile cells of Alteromonas spp.
BY-9 (Haryanti et al., 2003) and with use of L.
plantarum (Anikumari 2004). Use of the bagteria
Pediococcus acidilacti as a probiotic feed additive In
post larvae and juveniles of P monodon showed 30
% higher survival of the shrimp larvae than the_cc_mtrol
(Tinha et al., 2004). B. pumilus and V. fluvialis for
larval rearing of P. japonicus increased survival rate
by 94.9 % as compare to control (EI-Sersy et al,
2006). Results obtained by above scientists a;e
comparable with present study. In the present stu ty
survival rate increased by 69.58 % as compared to
the control.
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Physico-Chemical Parameters

During the experiment, air and water temperature
varied from 24-30 °C and 26-28 °C respectively. Salinity
of the rearing water varied from 33-34 ppt. While the
range of pH was found between 7.9-8.5. There was
no significant variation in the pH value of rearing water.
Dissolved oxygen fluctuated between 6.4-7.2 ppm.
There was no significant variation of dissolved oxygen.
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ABSTRACT

The survival and growth performance of fingerling sized mullet fish (Mugil spp.) using P. J. pod
powder as a test ingredient at different level viz. 10 to 40 % was studied by determining growth in
term of weight and survival number in sea water rearing system for the first time. The highest growth
performance was found in 10% P.J. pod incorporated feed and lowest weight gain was recorded in
fish fed with 40%. However, 20% was at par with 10% P.J. pod incorporated feed. The survival rate
was highest in 20 % than other types at the end of each experiment. Compare to the economic of
fish feed among the control, 10% and 20% P.J. pod powder incorporated feed, 20% P.J. pod containing
feed was more economical than other two feed. It was proved that, 20% P.J. pod incorporated feed
was better in so far as economics, survival rate and growth were concern. The advantage of using
non conventional ingredient at different level with respect to growth and survival is discussed.

Key words: Pod powder, feed, mullet fish, growth and survival

At present the catch of quality sea food items from
natural sea waters have been observed to be
decreased during recent years. Therefore, production
of economically important fishes through aquaculture
is the only substitute to fulfill the international
demand. Tan (1991) stated that more than 60% of
the operational cost of aquaculture is shared by the
feed only. Mullet fish is one of the economically
important fish. Itis urihaline i.e. it can survive in fresh
water as well as marine water. In the years to come
it may prove to be one of the most culturable fish
spp. Pascual (1983) recommended some commonly
available feed ingredients which could be used as
good source of animal and vegetable protein in
addition to vitamins and minerals. Fish meal is used
as a protein source in aquafeeds, Current world
production of fish meal is approximately 6—7 million
tones annually and, while this level of production is
expected to remain stable over the next 10 years
(New and Wijkstrom, 2002), rapid expansion of
aquaculture during this period will require lowering
the inclusion rate of fish meal in aquafeeds and
replacing it with plant-based protein sources.

! Senior Research Assistant, > Research Officer.
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Watanabe (2002) stated that ideally, fish meal
replacement should be less expensive than fish meal
and more readily available. Plant protein sources are
the only ingredients for which expanded production in
future is likely (Crowder,1990). Ali (1992) indentified
protein derived from terrestrial, animal and plants as
being suitable alternative particularly because they
were available in suitable quantities. The proximate
composition of the ingredients available in local area
are helpful in formulating various feed suitable for
different fishes (Bhat et al.,2011). In the present study
attempt is made to prepare cheaper feed from non
conventional and locally available ingredient like
Prosopis juliflora (P.J.) pod because its seed contain
about 30.6% protein, 57.3% carbohydrate & 4.4% fat.
More over, it is easily available in bulk quantity at
lower cost in Gujarat and therefore it's incorporation
can enhance the profit in aquaculture.

MATERIALS AND METHODS

The experimental feeds were prepared using P. J. pod
powder at different level. The P. J. pods were collected
manually from nearby area’s plants subseql{e“tiy
peeled and dried. The ingredients were finally
powdered using grinders and the powder was sieved
to uniform size of the particles. The finely Powde"Ed
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ingredients were thoroughly mixed in required
proportion and added water at the rate of 800ml. for
making 1.0kg of feed (1:0.8 feed to water by weight).
The dough prepared by hand kneading; and dough so
obtained was steamed in pressure cooker at 105°C
for 30 min (Jayaram and Shetty,1981). The cooked
dough was than allowed to cool to room temp. by
spreading in an Aluminium tray, minerals and vitamins
were added into dough by through mixing. Finally the
dough was extruded through the manual pelletizer
having 1.8 mm. dia. The pellets were dried in hot air
oven at 90 to 100°C for four hours. Five isonitrogenous
(30%) feeds were prepared. The P.J. Pod powder was
used in required level as per experiment. The dried
pellets were packed in air tight polyethene bags for
further use. The proximate composition and cost of
the ingredients used in feed CF(control feed) to F4
are shown in Table 1 and 2.The nutritive values all
used ingredients and feeds were tested as per AOAC
(2008).

Seed of Mullet fish were collected from Rupen Creek,
Dwarka and transported to the laboratory and
acclimatized to laboratory atmosphere over a period
of two weeks. Fish seeds of uniform size having weight
of 2.5+0.3 g were randomly stocked at the rate 10
fish per 90 lit fiber tank, each in 5 replication and
reared for 120 days. The aeration was supplied through
air stones to all rearing tanks. The temp, pH and
dissolved oxygen were maintained at 25-27°C,
7.5-8.2 and 4.0-4.5ppm respectively throughout
experiment(APHA,1995).Initially the fish were fed
twice in a day (9.00 & 17.00h) @ 10% of the body
weight per day followed by 8 %; 6 % and 5% in
succeeding months. Fish in each tank were weighed
once in two week and the quantity of feed was
adjusted. Mortality if any, was recorded every day and
the amount of feed was adjusted accordingly. The data
obtained were analyzed statistically by one — way
analysis of variance (ANOVA) and a multiple range
test at 5% level of significance (Snedecor and
Cochran, 1968).

RESULTS AND DISCUSSION

Fish of each tank were weighed and live fish were
counted every 30 days for statistical analysis. The
experiment was repeated consequently for 3 years.
The observed weight gain data are shown in Table 3.
The survival data are shown in Table 6.

On the basis of above observation and statistical
analysis it can be concluded that the highest weight
gain was recorded for the fish fed with 10% P.J. Pod
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powder incorporated feed (F1) & the lowest weight
gain was recorded in fish fed with 40% P.J. Pod level
(F4) shown in Table 4, 5 and Fig. 1.

The survival rate was highest in treatment F2 and
lowest in treatment F4 at the end of the experiment
shown in Table 6 & 7. Mullet fish fed with 10 % and
20% P.J. pod incorporated feed exhibited significantly
(P< 0.05) higher net weight gain and survival rate than
the fish fed with control feed. Weight gain of fish fed
on feed F1 & F2 (10% & 20% P.J. Pod) were at par
with or slightly higher than those given in the control
feed (CF).The feed F3 & F4 having higher level
(30-40%) of P.J.pod either reduced the growth or did
not improve it. Compared to the economics of feeds
among the CF, F1 and F2, F2 is more economical
than other two feeds (Table 2).

Kullet fish growth pooled (3 Years)

@ Initial

. |m30 oay
i o6 day
| o9 day
= 120 day |

10%
P.J.pod

Cantrol 20%

P.J.pod

A% PJ
pod

Fig. 1 : Mullet fish growth in term of weight(g/fish)
pooled.

From statistical point of view, the results for increment
in growth in terms of body weight (g) and survival rate
(in number) showed significant (P< 0.05) result
individually and interaction also showed significant
(P< 0.05) results year wise as well as in pooled
analysis. (Table 4 & 6). The present investigation
revealed that dietary P.J. pod incorporation to the level
of 10-20% had positive impact on the growth and
survival performance of mullet fish fry (advanced).

CONCLUSION

From the observation and statistical analysis, it is
evident that as compared to other feeds, 10% P. J-
Pod incorporated feed (F1) is found to be better in s0
far as growth is concerned and 20% P.J. Pod
incorporated feed (F2) has been found better so far
as economic, survival and growth are concerned in
compare to control feed and 10 % P. J. Pod
Incorporated feed.
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Table 3 Growth in term of increment in body weight (g/fish)

period Treatment :
Replicate Average
I ' I Il v v
F1 580 > 80 . 2.80 2.84 2.82
F2 2.80 2.80 2.80 - 2.83 2.82
F3 2.81 2.80 P 2.82 2.84 2.79
F4 243 oh. > 2.83 2.80 2.81
.80 2.80 2.80 2.81
30 Day CF 3.03 3.01 3.04
F1 317 312 3-13 3.01 3.01 3.02
F2 315 515 =h 3.15 3.15 3.14
F3 3.10 308 3-05 3‘15 3.12 3.20
E4 3.00 500 3‘10 .07 3.14 3.09
o - 28 ; 3.03 3.00 3.03
. 3.35 3.34
= e b 3a¢ ggg 3.30 3.35
A s ks o e 3.38 3.42
F3 3.30 3.30 3.24 3.30 P 331
F4 3.30 3.24 3.30 ' ' o
" o : 3.30 3.35 3.30
90 Day 3.72 3.73 3.71 3
F1 4.00 3.99 4.08 a0 0 403
F2 3.99 3.40 3.95 3.90 3.80 3.91
F3 3.47 3.50 3.40 3.60 3.60 3.51
3.40 3.42 3.40 3.50 3.60 3.47
120 Day CF 4.00 4.00 4.07 4.10 4.20 4.07
F1 4.52 4.53 4.60 4.57 456 . 4.85
F2 4.50 4.50 4.55 4.51 4.52 4.52
F3 4.10 4.09 4.05 3.50 4.30 41
F4 4.00 3.99 4.00 3.90 3.92 3.96
Table 4 Year wise Mean table for growth in weight (g/fish)
Year Mean
Treatment Pooled
1styear 2™ year 39 year
CF 3.3736 3.4308 3.3892 3.3979
F1 3.5724 3.5888 3.5920 3.5844
F2 3.5152 3.5312 3.5428 3.5297
F3 3.3508 3.3528 3.3656 3.3564
F4 3.3004 3.3700 3.3136 3.328
S.Em.x 0.032 0.028 0.014 0.015
C.D. at 5% 0.089 0.080 0.040 0.041
CV.% 46182 4.0965 2.0929 3.7611
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Table 5 Mullet fish growth in term of weight (g/fish)-pooled data (3 years)

Treatment Initial 30 day 60 day 90 day 120 day
Control feed 2.792 3.083 3.361 3.659 4.092
10% P.J.pod 2.794 3.141 3.418 4.002 4.566
20% P.J.pod 2.791 3.120 3.395 3.877 4.464
30% P.J pod 2.790 3.084 3.306 3.487 4.110
40% P.J.pod 2.798 3.047 3.302 3.519 3.972
Table 8 Mullet fish survival rate during experiment (In number).

Period Treatment Replicate Average
| I Il [\ V
Initial CF 10 10 10 10 10 10.0
F1 10 10 10 10 10 10.0
F2 10 10 10 10 10 10.0
F3 10 10 10 10 10 10.0
Fa4 10 10 10 10 10 10.0
30 Day CF 8 9 10 10 9 9.2
F1 10 9 10 10 10 9.8
F2 10 10 9 9 10 9.6
F3 10 8 10 8 8 8.8
F4 10 9 9 8 9 9.0
60 Day CF 8 8 9 10 8 8.6
F1 10 9 8 10 10 9.4
F2 9 10 8 9 10 9.2
F3 10 8 8 7 8 8.2
F4 9 9 8 8 9 8.6
90 Day CF 8 8 8 9 8 8.2
F1 9 8 8 10 9 8.8
F2 9 9 8 9 10 9.0
F3 9 8 8 7 6 76
F4 8 8 7 6 8 7.4
120 Day CF 8 8 8 8 7 7.8
F1 8 7 8 10 9 8.4
F2 8 8 8 9 9 8.4
F3 9 6 8 7 6 7.2
Fa 7 8 7 6 6 6.8
Table 7 Year wise mean table for survival rate of mullet fish (In number).
Treatment Year Mean Pooled
1 year 2" year 3dyear
CF 2.962(8.773) 2.976(8.856) 2.955(8.732) 2.964(8.785)
F1 3.042(9.253) 3.029(9.174) 3.042(9.253) 3.038(9.229)
F2 3.076(9.469) 3.056(9.302) 3.037(9.223) 3.054(9.326)
F3 2.867(8.220) 2.881(8.300) 2.881(8.300) 2.876(8.271)
F4 2.903(8.427) 2.910(8.468) 2.882(8.305) 2.898(8.398)
S. Em.x 0.027 0.025 0.026 0.015
CD.at5% 0.076 0.069 0.074 0.142
C.V.% 4.52 4.15 4.47 4.38

Note: Square root transformation is used, figures in parenthesis are retransferred.
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ABSTRACT

An aspiration usually refers to a person or a group of person's orientation towards goal. Labourers also
have a goals like to get more income per year, to save and invest more money to raise standard of
living, to educate their children, to settle their children in better occupation, to construct pucca type of
house & purchase any type of furniture in house, etc. Ahigher level of aspirations among the women
agricultural labourers would certainly lead to a greater level of development among them and gives an
impression of their living standard, their level of adoption and ways and means to be adopted by the
government and other agencies to bring about an all-round development in this underprivileged but
indispensable group of the Indian population. In order to know the aspirations of women agricultural
labourers and the association between the characteristics of women agricultural labourers and their
aspirations, the study was conducted in three districts viz,, Banaskantha, Mehsana and Sabarkantha
under jurisdiction of Sardar Krushinagar Dantiwada Agricultural University, Sardar Krushinagar (North
Gujarat). All the 15 research stations were selected as the study area, a total of 65 women agricultural
labourers were selected proportionatly but 60 respondents were available at the time of data collection.
Using simple interview schedule with personal contact method, the data were collected. In order to
determine the extent of aspirations a teacher made structure schedule was worked out by the conference
method of the teachers. It was found that majority of the (80%) women agricultural labourers had
medium to high level aspirations owing to young age group. The independent variables viz., age and
marital status were negatively and significantly associated with aspiration at 0.01 level of significance.
While education and mass media exposure were found positively and significantly associated with
aspirations at 0.05 level of significance. Remaining variables were failed to establish any significant

associationship with the aspirations of the women agricultural labourers.

Key words: Agril. labourers, aspiration

Historians believed that it was woman who first
demonstrated crop plant and thereby initiated the art
and science of farming. Woman is regarded as "the
creator of all green things in the world.” Intellectual
decision making and physical participation of women
in agriculture production system is substantial. Indian
rural woman have been always an important and
prominent partner in agriculture sector.

Nearly 78 per cent of women are actively engaged in
agriculture as compared to 68 per cent of men. 34.55
per cent of women cultivators are engaged in
agriculture. According to recent studies 50-90 per cent
of all the agricultural activities are carried out by women

! P.G. Student, * Associate Extension Educationist, Directorate
of Extension Education, > SRF. Directorate of Extension
Education
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and women produce 44per cent of the world food today
(Sarvanan and Rasmy, 2001).

Aspirations can be defined as a level of possible goals
set by an individual. Aspirations are goal statement
concerning future level of achievement. An aspiration
usually refers to a person or a group of person’s
orientation towards goal. Goals can vary in kind and
usually described with reference to a particular social
status (occupation, income, education, residence and
so on). Labourers also have goals like to get more
income per year, to save and invest more money to
raise standard of living, to educate their children, to
settle their children in better occupation, to construct
pucca type of house and purchase any type of furniture
in house, etc.

The level of inspiration of an individual is @ decisive
determinant of raising the standard of living of an
individual. A higher aspiration level certainly compels
an individual to achieve his/her goal. Similarly a higher
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| of aspirations among the women agricultural
leve s would certainly lead to a greater level of
JaDOT(;;m entamong them and gives an impression of
?he;;eliving standard. -

ation of the women agricultural labourers would
Asplrinly help to indicate their mental disposition and
Cert;?d definitely help to indicate their standard of living,
:;(;r evel of adoption and ways and means to be
dopted by the government and other agencies to
bring about an a_ll-r_ound development in this
underprivileged but indispensable group of the Indian

popUlEtiOn‘

OBJECTIVES _
1 To study the aspirations of women agricultural

labourers.

2 To study the relationship between personal,
socio-economic, psychological characteristics of
women agricultural labourers and their aspirations.

METHODOLOGY

The present study was confined to “Ex-post facto”
research design. The multistage sampling technique
was used for selection of area, districts and research
stations/schemes. The study was undertaken in
jurisdiction of Sardarkrushinagar Dantiwada
Agricultural University. Three districts of north Gujarat
viz., Banaskantha, Sabarkantha, and Mehsana, which
covers 15 main and lead research stations, were
purposively selected. Using proportionate random
sampling technique a sample of 30.00 per cent
respondents were drawn from the list obtained from
the head of the selected research stations.
Accordingly, respondents were included in the sample,
however, 60 respondents were available at the time of
data collection and they were interviewed.

An objective type teacher made test was developed
for measuring the aspirations of the respondents. The
Score on each item was assigned by the conference
method and recorded then added to arrive at total
aspiration score. The respondents were grouped in to
three categories viz., low, medium and high level of
aspirations on the basis of + S.D. from mean.

ogf ::oefficient of correlation was computed to find
il he association between personal, socio-
5 omic, psychological characteristics of women
Ariculturg labourers and their aspirations.

RESULTS AND DISCUSSION

Aspirati
,: rations of women agricultural labourers
Women agricultural labourers who mostly
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ASPIRATIONS OF WOMEN AGRICULTURA| LABOURERS

Table 1 Distribution of
‘ nof the respondents accordi
their aspirations(n = 60) Fording o

Sr. Level of Aspirations

e Number  Percent
1. Lowlevel
12 20.
; (Up to 37 score) v
. Medium level 40
B6.
(38 to 49 score) 7
3. Highlevel 8 13.33
(Above 49 score) |
Total : 60 100.00
Mean = 43,133 S.D. =6.1049

belonged‘ to the lower social strata are expected to
have aspirations in life like any other individual.

The score obtained by an individual respondent for
eac!'l of the aspect were added upto give her total
aspiration score. The total score that the respondent
obtained varied from 9 to 74.

The distribution of women agricultural labourers
according to their aspirations were categorised on the
basis of mean and + standard deviation. The data
regarding the same are presented in Table1:

The data depicted in the Table 1 indicate that
two-third (66.67 %) of the respondents had medium
level of aspiration; while 20.00 per cent of the
respondents had low level and only 13.33 per cent of
the respondents had high level of aspirations. From
the finding, it can be found that majority of the (80.00%)
women agricultural labourers had medium to high level
aspiration.

The probable reason for this finding might be that
majority of the respondents belonged to young age
group. The finding is similar to the findings of Tawade

and Nirban (1995).

Association between selected personal, social,
economical and psychological characteristics of the
women agricultural labourers with their aspirations
Association between selected attributes of the women
agricultural labourers, such as personal, sogral,
economic, communicational and psychological
variables with their level of aspirations were worked
out by calculating coefficient of correlation, 'r'.

The result with regard to association pehueen selected
independent variables an _I_asbp:irztlon level of the
dents is presented in Table |
'rl'ehsepilrjwrcliependenﬁ variables viz., age and marital status
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Table2 Association between selected independent
variables of the respondents with their level

of aspirations
Sr. Variables Correlation
No. coefficient
('r' value)
1, Age -0.41245"
2. Education 0.26513"
3 Habit -0.09928Ns8
4, Type of family -0.03371Ns
5. Size of family 0.11296"
6. Marital status -0.34804"
7. Caste 0.01260Ns
8. Social participation 0.22828"s
9. Social mobility -0.20134Ns
10. Annual income -0.02696Ms
1. Indebtedness 0.03561Ns
12. Mass media exposure 0.29711°
13. Awareness about -0.10527"s
Government aid schemes
for landless

Table value at0.01 level = 0.325

Table value of 0.05 level = 0.250

*, ** Significant at 0.05 and 0.01 level of significance,
respectively. NS = Non-Significant

were negatively and significantly associated with
aspirations at 0.01 level of significance. While
education and mass media exposure were found
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positively and significantly associated with aspirations
at0.05 level of aspirations. Remam{ng variables viz,
habit, type of family, size qf’ family, castr_e, social
participation, social mobility, annual income,
indebtedness and awareness about Government aid
schemes were failed to establish any type of
significant associationship with the aspirations of the
respondents.

CONCLUSION

As aspirations usually refers to a person or a group
of person's orientation towards goal. Labourers also
have goals. Therefore, In order to know the aspirations
of women agricultural labourers and the association
between their characteristics and aspirations, the
study was conducted in North Gujarat.It could be
concluded that, the majority of the women agricultural
labourers had medium to high level of aspirations. The
age and material status were negatively, while
education and mass media exposure were found
positively and significantly associated with aspiration
at 0.01 level of significance and at 0.05 level of
significance respectively. Remaining variables were
failed to establish any significant associationship with
the aspirations of the women agricultural labourers.
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