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Introduction

Abstract

The experiment was conducted during the period from 11 December, 2012 to 30 March
2013 to study the effect of supplementary nitrogen, irrigation and hormones on flower
droppings, growth and reproductive behaviour of chickpea. Statistically significant
variation was recorded for different growth and reproductive parameters. Results
showed that BARI chola 9 gave the highest plant height, number of branches plant?,
dry matter content plant?, pod remaining, pod length, seed yield and the lowest flower
dropping, pod dropping, total dropping. Among the supplemental treatments, the
highest plant height, number of branches plant?, dry matter content plant?, pod
remaining, pod length, seed yield and the lowest flower dropping, pod dropping, total
dropping were found from supplemental irrigation + aqueous N before flowering. In
case of treatment combination, the highest plant height (39.31 cm), number of
branches plant? (6.53), dry matter content plant™ (7.02 g), pod remaining (39.67 %), pod
length (1.96 cm), seed yield (1.94 t ha™) and the lowest flower dropping (57.27 %), pod
dropping (3.07 %), total dropping (60.33 %) was recorded from BARI chola 9 with
supplemental irrigation + aqueous N before flowering.
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Bangladesh chickpea ranked 5™ in area and

Chickpea (Cicer arietinum L.), commonly known as
gram, is one of the important pulse crops in
Bangladesh. Today, chickpea is the 3™ most
important pulse crop and about 15% of the world’s
total pulse productions belong to this crop (FAO,
2010). Among the major pulses that grown in
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production but 2™ in consumption priority (BBS,
2010).

Various environmental, physiological and
pathological reasons are responsible for low yield
of chickpea. Flower and pod droppings play an
important role for the lower yield of chickpea.
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Aziz et al. (1960) reported 20-50% flower and pod
dropping in chickpea. Being leguminous in nature,
chickpea needs low but optimum nitrogen during
onset of flowering and podding. Mansoor (2007)
noted that lack of attention on fertilizer
application in proper way with appropriate
amount is identified for lowering chickpea yields.
Experimental findings revealed that pulse crop
stop to nourish Rhizobia rather translocally energy
towards development of flowers and pods. Thus,
nitrogen fixation 1is totally ceased during
reproductive stage which eventually hampers the
development of reproductive traits. In this
situation nitrogen given as basal to the crop is not
sufficiently available to the plant for nourishing its
flowers and pods thus seed yield value is lower
(Patel et al., 1984; BARC, 2005). Triggering nitrogen
at the plant demand would be attempt towards
yield improvements of pulse (Deolankar, 2005;
Mukesh, 2006).

Water deficiency has adverse effects on growth,
average yield and crude protein in legume crops.
The flowering stage is the most vulnerable stage
for water stress and chickpea is somewhat tolerant
to deficit water but susceptible to excess water
(Miah et al., 1991). Adequate supply of irrigation
water along with chemical fertilizer is essential for
normal growth and yield of a crop (Ayallew and
Tabbada, 1987; Kumar et al., 1995). On the other
hand, chickpea is grown in rabi season when lack
of water becomes a serious restriction specially
after flowerings. Saraf et al (1990) stated that
excess and deficient moisture conditions both are
detrimental and reduce yield of chickpea. Nayyar
et al. (2006) reported that the flowering and pod
setting stages appear to be the most sensitive
stages to water stress. Supplemental irrigation was
applied to compare the treatment with control for
identification of its role in flower droppings.

Plant growth regulators (PGR's) are organic
compounds, which in small amounts, somehow
modify a given physiological plant process. It plays
an essential role in many aspects of plant growth
and development (Patil et al., 1987; Dharmender et
al., 1996). PRH is an organic product of Natural Bio
Agro Tech Co. (Pvt) Ltd. (NBAT) - a Japan-
Bangladesh Joint Venture agro based company.
The product is a hormone made from fruits
vinegar and other natural ingredients. The
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composition of the product is their patent. As per
NBAI the PRH is used in cereal crops, vegetables,
fruit crops, cash crops, pulses and oil crops,
fisheries, poultry and livestock
(www.nbatbd.com). Studies showed that nitrogen
and hormone have role to check droppings and
hence application of nitrogen and PRH before
flowering was included in the study. The main
objective of the experiment was to check the
reproductive behaviour specially  flower
droppings.

Materials and Methods
Experimental site and climate

A field experiment was conducted at Sher-e-Bangla
Agricultural University, Dhaka, Bangladesh
situated at 23°74°N latitude and 90°35°E longitude
at an altitude of 8.6 meter above the sea level
during the period from December 11, 2012 to
March 30, 2013. The soil of the experimental site
was sandy loam with pH and Cation Exchange
capacity (CEC) 5.6 and 2.64 meq/100 g soil,
respectively. The experimental site is under
subtropical humid climatic conditions. The mean
relative  humidity, minimum  temperature,
maximum temperature and total rainfall during
the crop growing period have been presented in
Table 1.

Experimental treatments

The experiment was consists of two chickpea
varieties viz., V;-BARI chola 8, V,-BARI chola 9 and
five supplementary treatments i.e. T;- (no spray at
flowering and afterwards) (control), T,-
supplemental irrigation before flowering, Ts-
supplemental irrigation + aqueous N before
flowering, T+-PRH (a phytohormone) spray before
flowering and Ts-Kinetine spray before flowering.

Planting materials, design and plot size

The variety BARI chola 8 and BARI chola 9 were
used as the test crops. The two factors experiment
was laid out in split-plot design with three
replications. The two varieties were assigned in
the main plot and five supplementary treatments
in sub-plot. The size of the each unit plot was 4.0 m
x 3.2 m. The space between two blocks and two
plots were 1.0 m and 0.5 m, respectively.

Table 1. Records of meteorological observation (monthly) for the period of experiment (December 2012-

March 2013)
Month Mean relative Mean temperature ('C) Total rainfall
humidity (%) . . . (mm)
Minimum Maximum
December 2012 78.58 14.54 23.93 5
January 2013 65.39 12.09 24.55 14
February 2013 47.16 16.5 27.86 34
March 2013 43.8 23.3 31.6 43.4
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Fertilizer application

Urea, Triple super phosphate (TSP), Muriate of
potash (MoP), gypsum, zinc sulphate and boric
acid were used as a source of N, P, K, Ca, S and B,
respectively. Urea, Triple super phosphate (TSP),
Muriate of potash (MoP), gypsum, zinc sulphate
and boric acid were applied at the rate of 50, 90,
40, 110, 7 and 10 kg ha?, respectively. All of the
fertilizers except urea were applied during final
land preparation.

Supplemental irrigation before flowering (SIBF)

Supplementary irrigation was applied before
flowering and it was done at 15 February at 65
Days after Sowing (DAS). Selected 6 plots were
provided with flood irrigation.

SIBF + Aqueous N before flowering

SIBF + Aqueous N before flowering was applied
before flowering and done at 05 February at 55
DAS. Selected 6 plots were provided with flood
irrigation and aqueous N. For aqueous nitrogen
153.6 g urea were mixed with 6 liter of water and
sprayed in the plots.

PRH (a phytohormone) spray before flowering

PRH were sprayed before flowering and solution
were made by adding 12 spoons of PRH with 6 liter
of water and applied at 05 February at 55 DAS.

Kinetine spray before flowering

Kinetine (kinetine puriss CHR : 6-
Furfurylaminopurine, C;0HsOH) were sprayed
before flowering and soluation were made by
adding 150 mg kinetene and 10 ml ethanol
(C¢HsOH) with 6 liter of water and applied at 05
February at 55 DAS.

Dry matter content plant™

After taking fresh weight at 60, 75, 90 and 105 DAS,
the sample was sliced into very thin pieces and put
into envelop then placed in oven maintained at
70°C for 72 hours. It was then transferred into
desiccators and allowed to cool down at room
temperature. The final dry matter content was
taken by following formula:

Dry matter ~ Dry weight of plants (g) 100
Content = Eresh weight of plants (g)
Flower and pod dropping

Flower and pod dropping was counted for 5
selected plants and recorded in each plot.
Dropping of flower and pod was counted in every
morning by using clean paper during flowering

% Horizon e-Publishing Group

Plant Science Today (2016) 3(1): 30-40

time and pod development stage, respectively and
recorded.

Statistical analysis

Collected data were statistically analyzed to find
out the level of significance using MSTAT-C
computer package programme developed by Freed
(1986). The mean differences were assessed by
least significant difference (LSD) at 5% level of
probability (Gomez and Gomez, 1984).

Results and Discussion
Plant height

Varieties had significant effect on plant height of
chickpea at different DAS (Figure 1). Plant height
increased with advancing growing period
irrespective of varieties. Plant height increased
rapidly at the early stages of growth; however, rate
of progression in height was slow at the later
stages. Different varieties produced different plant
height on the basis of their varietal characters and
improved varieties is the first and foremost
requirement for initiation and accelerated
production program. Ozgun et al. (2004); Golldani
and Moghaddam (2006) reported various plant
heights for different chickpea varieties. Plant
height significantly influenced by different
supplementary treatments at different DAS (Figure
2). Supplemental irrigation along with aqueous N
before flowering produced the tallest plant height
and control treatment produced the shortest plant.
Supplementary spraying ensured favorable
condition for chickpea plant with longest plant.
Junttila (1992) reported that auxin type growth
regulators had significant effect on the elongation
of shoots of crop plants. Fallah et al. (2005)
recorded longest plant growth applying
supplementary irrigation.

The interaction effect of chickpea varieties and
different supplementary treatments on plant
height was significantly reflected at different
stages of chickpea (Table 2). At 60, 75, 90 and 105
DAS the tallest plant (30.13, 32.66, 37.13 and 39.31
cm, respectively) was recorded from BARI chola 9
with supplemental irrigation along with aqueous
N before flowering, while the shortest plant (21.13,
24.13, 25.00 and 25.94 cm, respectively) was
obtained from BARI chola 8 with control treatment
i.e., no spray at flowering and afterwards. Kang et
al. (2008) reported that to achieve yield potential,
crops should be irrigated over the whole of crop
growth.

Number of branches plant™

Chickpea varieties showed significant variation on
number of branches plant® at different DAS
(Figure 3). Management practices influence the
number of branches plant® but varieties itself also
manipulated it. Ozgun et al. (2004); Solaiman et al.
(2007) reported that chickpea cultivars differed
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Vi: BARI chola 8; V,: BARI chola 9; T;: Control i.e., no spray at flowering and afterwards; T,: Supplemental irrigation before flowering; Tj:
Supplemental irrigation + Aqueous N before flowering; T4: PRH (a phytohormone) spray before flowering; Ts: Kinetine spray before flowering

Figure 1. Effect of variety on plant height of chickpea at
different DAS (LSD value = 1.959, 1.630, 2.958 and 3.520 at
60, 75, 90 and 105 DAS, respectively)

Figure 2. Effect of supplementary treatments on plant
height of chickpea at different DAS (LSD value= 0.975,
1.130, 1.665 and 1.600 at 60, 75, 90 and 105 DAS,
respectively)

Table 2. Interaction effect of variety and supplementary nitrogen, irrigation and hormone spray on plant

height of chickpea at different DAS

Plant height (cm) at

Treatment combination

60 DAS 75 DAS 90 DAS 105 DAS
ViTy 21.13 g 24.13f 25.00 e 2594 e
ViT, 26.62 cd 30.23 bc 34.74 a-c 36.65hb
ViT;s 28.16 b 31.62 ab 36.00 a 37.47 ab
ViTs 2343f 26.94 e 31.56d 3245d
ViTs 25.46 de 29.25 cd 33.07 b-d 33.99 cd
V.T, 2444 ef 28.33 de 32.33 cd 33.74 cd
V.T, 28.51b 30.74 bc 35.36 ab 37.89 ab
V.T; 30.13 a 32.66 a 3713 a 39.31a
V,T, 28.24D 30.39 bc 34.74 a-c 36.08 bc
V.Ts 27.79 be 29.99 b-d 35.75a 37.37 ab
LSD.05) 1.38 1.60 2.36 2.26
Level of significance * e e e
CV (%) 3.01 3.14 4.05 3.72

**: significant at p<0.01, *: significant at p<0.05

Values followed by the same letters do not differ at 5% level of significance

Vi: BARI chola 8; V,: BARI chola 9; T:: Control i.e., no spray at flowering and afterwards; T.: Supplemental irrigation
before flowering; Ts: Supplemental irrigation + Aqueous N before flowering; T,: PRH (a phytohormone) spray

before flowering; Ts: Kinetine spray before flowering

significantly with respect to number of branches
plant®. Supplemental nitrogen, irrigation and
hormone showed significant variation on number
of branches plant? at 60, 75, 90 and 105 DAS
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(Figure 4). Supplemental irrigation along with
aqueous N before flowering ensured favourable
growth condition which produced maximum
branches plant? of chickpea plant. Hafiz (2000)
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Vi: BARI chola 8; V,: BARI chola 9; T,: Control i.e., no spray at flowering and afterwards; T,: Supplemental irrigation before flowering; Ts:
Supplemental irrigation + Aqueous N before flowering; T4: PRH (a phytohormone) spray before flowering; Ts: Kinetine spray before flowering

Figure 3. Effect of variety on number of branches plant™ of
chickpea at different DAS (LSD value= 0.172, 0.455, 0.489
and 0.344 at 60, 75, 90 and 105 DAS, respectively)

Figure 4. Effect of supplementary treatments on number of
branches plant™ of chickpea at different DAS (LSD value =
0.242, 0.274, 0.391 and 0.373 at 60, 75, 90 and 105 DAS,
respectively)

Table 3. Interaction effect of variety and supplementary nitrogen, irrigation and hormone spray on number of

branches plant® of chickpea at different DAS

Number of branches plant™ at

Treatment combination

60 DAS 75 DAS 90 DAS 105 DAS

ViTy 3.60e 3.80d 4.07d 420e
VT, 4.67 a-c 5.07 be 5.40 bc 5.40 cd
ViTs 4.87 a-c 5.33b 5.53 bc 5.67 b-d
VT, 4.20d 4.80 c 5.13 ¢ 5.13d
ViT;s 4.53cd 5.27b 5.53 bc 5.53 b-d
VT4 4.60 bc 5.13 bc 5.40 bc 5.53 b-d
VT, 4.93 ab 5.80a 6.00 ab 6.00b
V.Ts 5.00 a 593a 6.47 a 6.53a
V,Ts 4.80 a-c 540b 5.80b 5.93 bc
V. Ts 4.73 a-c 5.40b 5.53 bc 5.53 b-d

LSD.05) 0.34 0.39 0.55 0.53

Level of significance ok ok * *

CV (%) 4.30 4.29 5.82 5.50

**: significant at p<0.01, *: significant at p<0.05

Values followed by the same letters do not differ at 5% level of significance

Vi: BARI chola 8; V,: BARI chola 9; T:: Control i.e., no spray at flowering and afterwards; T»: Supplemental irrigation
before flowering; Ts: Supplemental irrigation + Aqueous N before flowering; T.: PRH (a phytohormone) spray before

flowering; Ts: Kinetine spray before flowering

reported that late supplementary foliar spraying
with aqueous solution of 1% urea significantly
increased all the studied growth characters. Eid et
al. (1991) and Igbal et al (2001) reported that
branches of pea plants increased with foliar
application of growth regulators.
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Chickpea varieties and different supplementary
treatments showed significant differences on
number of branches plant at different DAS (Table
3). At 60, 75, 90 and 105 DAS the maximum
number of branches plant? (5.00, 5.93, 6.47 and
6.53, respectively) was attained from BARI chola 9
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Vi: BARI chola 8; V,: BARI chola 9; T;: Control i.e., no spray at flowering and afterwards; T»: Supplemental irrigation before flowering; Ts:
Supplemental irrigation + Aqueous N before flowering; T4: PRH (a phytohormone) spray before flowering; Ts: Kinetine spray before flowering

Figure 5. Effect of variety on dry matter content plant” of
chickpea at different DAS (LSD value = 0.436, 0.322, 0.497
and 0.272 at 60, 75, 90 and 105 DAS)

Figure 6. Effect of supplementary treatments on dry
matter content plant” of chickpea at different DAS (LSD
value= 0.242, 0.274, 0.391 and 0.373 at 60, 75, 90 and 105
DAS)

Table 4. Effect of variety and supplementary nitrogen, irrigation and hormone spray on dry matter content

plant® of chickpea at different DAS

Dry matter content plant® (g) at

Treatment combination

60 DAS 75 DAS 90 DAS 105 DAS
ViTy 3.14d 3.83f 4.10e 425e
V1T, 4.15b 5.11 b-d 5.68 bc 6.08 b
ViTs 4.27b 4.80 c-e 5.23 cd 5.47 cd
ViT, 3.65¢ 4.57 de 5.33 bc 5.67 bc
ViTs 3.97 be 4.73 de 5.35 bc 5.68 bc
V. T, 3.55 cd 440¢e 4.66 de 5.05d
VT, 444D 5.57b 5.98 b 6.21b
V.T; 5.23a 6.25 a 6.75 a 7.02 a
V2T 4.24b 5.07 b-d 5.68 bc 5.86 bc
V., T;s 4.39b 5.37 bc 5.82 bc 6.04b

LSDg.05) 0.47 0.55 0.62 0.49

Level of significance * * * ek
CV (%) 6.63 6.40 6.60 4.94

**: significant at p<0.01, *: significant at p<0.05

Values followed by the same letters do not differ at 5% level of significance

Vi: BARI chola 8; V,: BARI chola 9; T+: Control i.e., no spray at flowering and afterwards; T,: Supplemental irrigation
before flowering; Ts: Supplemental irrigation + Aqueous N before flowering; T,: PRH (a phytohormone) spray before

flowering; Ts: Kinetine spray before flowering

and supplemental irrigation along with aqueous N
before flowering, whereas the minimum number
of branches plant® (3.60, 3.80, 4.07 and 4.20,
respectively) from BARI chola 8 with control
treatment ie., no spray at flowering and
afterwards.
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Dry matter content plant™

Dry matter content plant® varied significantly
between varieties at different DAS (Figure 5). Data
revealed that at 60, 75, 90 and 105 DAS the
maximum dry matter content plant® was found
from BARI chola 9, while the minimum was
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Table 5. Effect of variety and/or supplemental nitrogen, irrigation and hormone spray on flower, pod, total

dropping, pod remaining, pod length and seed yield of chickpea

Treatments Flower Pod dropping Total Pod remaining  Podlength  Seed yield
dropping (%) (%) dropping (%) (cm) (tha
(%)
Variety
Vi 64.98 a 3.79a 68.77 a 31.23 b 1.75b 1.43b
V, 60.27 b 3.62b 63.89 a 36.11a 1.85a 1.69 a
LSD.05) 4.42 0.15 4.45 4.45 0.09 0.12
Level of significance * * * * * *
CV (%) 4.49 2.56 5.27 8.41 3.04 4.97
Supplemental treatments
T: 67.07 a 4.82a 71.88 a 28.12 ¢ 1.63d 1.25¢
T, 61.57 bc 3.27¢c 64.83 bc 35.17 ab 1.89b 1.71a
Ts 59.17 ¢ 3.10d 62.27 ¢ 37.73 a 1.95a 1.84a
T, 62.70 b 3.62b 66.32 b 33.68b 1.74 c 1.49b
Ts 62.63 b 3.72b 66.35 b 33.65b 1.79¢c 1.51b
LSD.05) 2.66 0.10 2.66 2.66 0.06 0.17
Level of significance xx o xx e e e
CV (%) 3.48 2.26 3.27 6.45 2.49 9.73
Treatment combination
ViTy 71.20 a 497a 76.17 a 23.83 e 145e 1.19e
ViT, 63.40 b-d 3.30f 66.70 b-d 33.30 b-d 1.90 ab 1.55cd
ViT; 61.07 b-e 3.13gh 64.20 c-e 35.80 a-c 1.93a 1.74 a-c
ViT, 64.33 bc 3.73 cd 68.07 bc 31.93 cd 1.70d 1.32 de
ViTs 64.90 b 3.80c 68.70 b 31.30d 1.75cd 1.33 de
V,T: 62.93 b-d 4.67b 67.60 bc 32.40 cd 1.80 c 1.32 de
V,T, 59.73 de 3.23fg 62.97 de 37.03 ab 1.88 ab 1.87 ab
V,T; 57.27e 3.07h 60.33 e 39.67 a 1.96 a 194 a
V,T, 61.07 b-e 350e 64.57 b-d 35.43 b-d 1.79¢c 1.65 bc
V.Ts 60.37 c-e 3.63 de 64.00 c-e 36.00 a-c 1.83 bc 1.69 a-c
LSD.05) 3.767 0.149 3.76 3.758 0.077 0.263
Level of significance * * * * xx *
CV (%) 3.48 2.26 3.27 6.45 2.49 9.73

**: significant at p<0.01, *: significant at p<0.05
Values followed by the same letters do not differ at 5% level of significance

Vi: BARI chola 8; V,: BARI chola 9; Ti: Control i.e., no spray at flowering and afterwards; T,: Supplemental irrigation

before flowering; Ts: Supplemental irrigation + Aqueous N before flowering; T4: PRH (a phytohormone) spray before

flowering; Ts: Kinetine spray before flowering

recorded from BARI chola 8. Variability in
chickpea varieties for dry matter content had been
reported by Solaiman et al. (2007); Sadeghipour
and Aghaei (2012). Statistically significant
variation was recorded for dry matter content
plant® at different DAS due to supplemental
nitrogen, irrigation and hormones (Figure 6).
Supplemental irrigation along with aqueous N

}% Horizon e-Publishing Group

before flowering produced the highest dry matter
content plant® at different DAS. Supplementary
spraying ensured favourable condition for the
growth of chickpea plant with optimum vegetative
growth and the ultimate results was the highest
dry matter content plant™.

Dry matter content plant™ at 60, 75, 90 and 105
DAS varied significantly due to the interaction
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effect of chickpea varieties and different
supplementary treatments (Table 4). At 60, 75, 90
and 105 DAS the maximum dry matter content
plant* (5.23 g, 6.25 g 6.57 g and 7.02 g,
respectively) was attained from BARI chola 9 and
supplemental irrigation along with aqueous N
before flowering and the minimum dry matter
content plant® (3.14 g, 3.83 g, 4.10 g and 4.25 g,
respectively) was recorded from BARI chola 8 with
control treatment i.e., no spray at flowering and
afterwards.

Flower dropping

The results regarding flower dropping of chickpea
varieties are given in Table 4, which showed that
flower dropping of chickpea varieties differed
significantly (Table 5). The lower flower dropping
(60.27%) was recorded from BARI chola 9, whereas
the higher flower dropping (64.98%) was recorded
from BARI chola 8. Flower dropping of chickpea
showed statistically significant differences for
different supplementary treatments that applied
as supplementary nitrogen, irrigation and
hormones (Table 5). The lowest flower dropping
(59.17%) was found from supplemental irrigation
along with aqueous N before flowering, which was
statistically similar (61.17%) with supplemental
irrigation before flowering and closely followed
(62.63% and 62.70%, respectively) by kinetine
spray before flowering and PRH spray before
flowering, while the highest flower dropping
(67.07%) was observed from control treatment.
This might be due to suppression of apical
dominance and increase in lateral branching that
results in more number of branches plant® which
ultimately produced more number of flowers
plant’. Increased number of flower production
may also be attributed to more flower retention
(Singh et al., 2014). Interaction effect of chickpea
varieties and different supplementary treatments
varied significantly in terms of flower dropping
(Table 5). The lowest flower dropping (57.27%) was
recorded from BARI chola 9 and supplemental
irrigation along with aqueous N before flowering
and the highest flower dropping (71.20%) from
BARI chola 8 with control treatment i.e., no spray
at flowering and afterwards. Singh (2002) reported
that application of growth regulator had a
significant effect on number of flowers plant™ over
water spray treatment.

Pod dropping

The statistical analysis for pod dropping of
chickpea varieties showed significant variation
(Table 5). The lower pod dropping (3.62%) was
observed from BARI chola 9, while the higher pod
dropping (3.79%) was found from BARI chola 8.
Statistically significant variation was recorded for
pod dropping of chickpea due to the application of
different supplementary treatments that applied
as supplementary nitrogen, irrigation and
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hormones (Table 5). The lowest pod dropping
(3.10%) was recorded from supplemental
irrigation along with aqueous N before flowering,
which was closely followed (3.27%) by
supplemental irrigation before flowering, while
the highest pod dropping (4.82%) was found from
control i.e., no spray at flowering and afterwards
which was closely followed (3.72% and 3.62%,
respectively) by kinetine spray before flowering
and PRH spray before flowering. Singh et al. (2014)
reported that different growth regulation practices
were significantly better than control in producing
more number of pods. Interaction effect of
chickpea varieties and different supplementary
treatments showed significant differences on pod
dropping (Table 5). The minimum pod dropping
(3.07%) was recorded from BARI chola 9 and
supplemental irrigation along with aqueous N
before flowering, whereas the maximum pod
dropping (4.97%) from BARI chola 8 with control
treatment i.e., no spray at flowering and
afterwards.

Total dropping

Significant difference was found in terms of total
dropping in chickpea varieties (Table 5). The lower
total dropping (63.89%) was observed from BARI
chola 9 and the higher (68.77%) was found from
BARI chola 8. Total dropping of chickpea showed
significant variation for different supplementary
treatments (Table 5). The lowest total dropping
(62.27%) was found from supplemental irrigation
along with aqueous N before flowering, which was
statistically similar (64.83%) with supplemental
irrigation before flowering and closely followed
(66.32% and 66.35%, respectively) by PRH spray
before flowering and kinetine spray before
flowering and they were statistically similar,
whereas the highest total dropping (71.88%) was
observed from control i.e., no spray at flowering
and afterwards. Interaction effect of chickpea
varieties and different supplementary treatments
showed significant differences on total dropping
(Table 5). The lowest total dropping (60.33%) was
observed from BARI chola 9 and supplemental
irrigation along with aqueous N before flowering,
while the highest total dropping (76.17%) was
found from BARI chola 8 with control treatment
i.e., no spray at flowering and afterwards.

Pod remaining

Significant difference was recorded among the
varieties with respect to the pod remaining (Table
5). The higher pod remaining (36.11%) was found
from BARI chola 9, while the lower pod remaining
(31.23%) from BARI chola 8. Different
supplementary treatments that applied as
supplementary nitrogen, irrigation and hormones
showed significant variation in terms of pod
remaining of chickpea (Table 5). The highest pod
remaining (37.73%) was found from supplemental
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irrigation along with aqueous N before flowering,
which was statistically similar (35.17%) with
supplemental irrigation before flowering and
closely followed (33.68% and 33.65%, respectively)
by PRH spray before flowering and kinetine spray
before flowering. The lowest pod remaining
(28.12%) was observed from control treatment i.e.,
no spray at flowering and afterwards. The increase
in number of pods might be due to increase in
number of branches and increase in total number
of flowers plant® (Singh et al, 2014). Chickpea
varieties and different supplementary treatments
varied significantly for pod remaining due to
interaction effect (Table 5). The highest pod
remaining (39.67%) was found from BARI chola 9
and supplemental irrigation along with aqueous N
before flowering and the lowest (23.83%) from
BARI chola 8 with control treatment i.e., no spray
at flowering and afterwards. Singh (2002) revealed
that application of growth regulator had a
significant bearing on number of pods plant™ over
water spray treatment.

Pod length

Pod length of chickpea varieties varied
significantly under the present trial (Table 5). The
longer pod (1.85 cm) was recorded from BARI
chola 9, whereas the shorter pod (1.75 cm) was
found from BARI chola 8. Different varieties
responded differently for pod length to input
supply, method of cultivation and the prevailing
environment during the growing season.
Significant variation was recorded in terms of pod
length of chickpea for different supplementary
treatments (Table 5). The longest pod (1.95 cm)
was found from supplemental irrigation along
with aqueous N before flowering, which was
followed (1.89 cm) by supplemental irrigation
before flowering. On the other hand, the shortest
pod (1.63 cm) was recorded from control
treatment which was followed (1.74 cm and 1.79
cm) by PRH spray before flowering and kinetine
spray before flowering. Bicer et al. (2004) reported
that pod length were higher under irrigated than
rainfed conditions. Interaction effect of chickpea
varieties and different supplementary treatments
exerted significant differences on pod length
(Table 5). The longest pod (1.96 cm) was found
from BARI chola 9 and supplemental irrigation
along with aqueous N before flowering, while the
shortest pod (1.45 cm) was observed from BARI
chola 8 with control treatment i.e., no spray at
flowering and afterwards.

Seed yield

A significant effect of varieties was found on the
seed yield of chickpea (Table 5). The higher seed
yield (1.69 t ha') was observed from BARI chola 9,
whereas the lower seed yield (1.43 t ha™) was
found from BARI chola 8. Varieties plays an
important role in producing high yield of chickpea
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and yield also varied for different varieties might
be due to genetical and environmental influences
as well as management practices. Mukherjee and
Singh (2005); Solaiman et al. (2007) reported that
chickpea genotypes differed significantly with
respect to seed yield. The results of this
experiment showed that different supplementary
treatments had significant effect on seed yield of
chickpea (Table 5). The highest seed yield (1.84 t
ha') was recorded from supplemental irrigation
along with aqueous N before flowering, which was
statistically similar (1.71 t ha') with supplemental
irrigation before flowering and closely followed
(1.51 t ha'and 1.49 t ha, respectively) by kinetine
spray before flowering and PRH spray before
flowering, while the lowest seed yield (1.25 t ha™)
was attained from control treatment. It was
revealed that supplementary spraying of nitrogen,
irrigation and hormones ensured favorable
condition for the growth of mungbean plant with
optimum vegetative growth and the ultimate
results was the highest yield. Fallah et al. (2005)
reported that planting Greet palong with
supplementary irrigation, may lead to a significant
increase in grain yield under dryland conditions.
Palta et al. (2005) reported that the potential to
increase yields of chickpea by application of foliar
nitrogen near flowering in environments in which
terminal droughts reduce yield. Hafiz (2000)
reported that late supplementary foliar spraying
with aqueous solution of 1% urea significantly
increased yield and yield quality compared to the
unsprayed control. Mohammadi et al. (2006)
reported that among phenological stages of
chickpea, pod formation was the most sensitive to
water deficit and that under water limitation
conditions chickpea yield could be improved by
irrigation at this stage. Seed yield of chickpea
significantly varied due to interaction between
varieties and different supplementary treatments
(Table 5). The highest seed yield (1.94 t ha™) was
found from BARI chola 9 with supplemental
irrigation along with aqueous N before flowering
and the lowest seed yield (1.19 t ha™) from BARI
chola 8 with control treatment i.e., no spray at
flowering and afterwards. Increased seed yield
might be cumulative result of increased number of
branches, flowers and pods plant™.

Conclusion

Different variety varied significantly for growth
and reproductive behaviour of chickpea. Among
the varieties, BARI chola 9 showed lower flower
and pod droppings which resulted higher yield.
Supplemental irrigation before flowering along
with 5.5 g aqueous nitrogen m* showed significant
role to reduce flower and pod droppings of
chickpea. Considering the findings of the present
study, it is concluded that BARI chola 9 cultivated
with applying supplemental irrigation along with
aqueous N before flowering gave better growth,
lower droppings and higher yield of chickpea.
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