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Abstract: In order to study the response of chickpea varieties to supplementary nitrogen, irrigation and
hormones on the yield and yield attributes, a field experiment was conducted in December, 2012 to March, 2013
at Sher-e-Bangla Agricultural University, Dhaka, Bangladesh. The different supplementary treatments showed
significant effect on number of pods plant , seeds pod , 1000-seed weight, shelling percentage, seed yield,1 1

stover yield, biological yield and harvest index of chickpea varieties. Among the varieties, the highest pods
plant  (27.58), seeds pod  (1.65), 1000-seed weight (263.36 g), shelling percentage (0.69), seed yield (1702 kg1 1

ha ), stover yield (2727 kg ha ), biological yield (4429 kg ha ) and harvest index (38.28%) were recorded from1 1 1

BARI chola 9. The maximum pods plant  (28.52), seeds pod  (1.67), 1000-seed weight (274.00 g), highest1 1

shelling percentage (0.73), seed yield (1851 kg ha ), stover yield (2830 kg ha ), biological yield (4681 kg ha )1 1 1

and harvest index (39.48%) were obtained from supplemental irrigation along with aqueous N before flowering.
In case of treatment combinations, BARI chola 9 cultivation with applying supplemental irrigation before
flowering + aqueous N before flowering revealed maximum yield and yield contributing characters. It would
suggest that both the yield and the yield parameters seem to be favorably affected by supplementary nitrogen,
irrigation and hormone application. 
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INTRODUCTION Achakzai [8] reported that the increase of N rate

Chickpea (Cicer arietinum L.) is the third most index, number of pods plant  and 1000-seed weight.
widely grown grain legume in the world after bean and Water deficiency has adverse effects on plant
soybean. The agronomical importance of chickpea is growth, average yield and crude protein in legume crops.
based on its high protein concentration (approx. 19.3- The flowering stage is the most vulnerable stage for water
25.4%)  for  the  human  and  animal  diet,  being  used stress and chickpea is somewhat tolerant to deficit water
more and  more  as  an  alternative  protein  source. but susceptible to excess water [9]. Adequate supply of
Moreover, it is also widely used as fodder and green irrigation water along with chemical fertilizer is essential
manure [1, 2, 3, 4]. for normal growth and yield of a crop [10, 11]. On the

Nitrogen (N) deficiency is frequently a major limiting other hand, chickpea is grown in rabi season when  lack
factor for high yielding crops all over the  world  [4,  5]. of water becomes a serious restriction specially after
Therefore, adequate supply of N is necessary to achieve flowerings. Saraf et al. [12] stated that excess and
high yield potential in crops. In general, N deficiency deficient moisture conditions both are detrimental and
causes a reduction in growth rate, general chlorosis, reduce yield of chickpea. Irrigation is frequently used to
often accompanied by early senescence of older  leaves supplement rainfall to increase crop productivity in
and reduced yield [3, 6]. Mckenzie and Hill [7] and chickpea [13]. 

significantly enhanced seed and dry matter yield, harvest
1
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Plant growth regulators (PGR's) are organic Experimental Treatments: The experiment consists of
compounds,  which  in  small  amounts,  somehow modify two chickpea varieties viz., BARI chola 8 (V ), BARI chola
a  given  physiological  plant  process. It plays an 9 (V ) and five supplementary treatments i.e. Control (no
essential role in many aspects of plant growth and spray at flowering and afterwards) (T ), supplemental
development [14, 15]. PRH is an organic product of irrigation before flowering (T ), supplemental irrigation +
Natural Bio Agro Tech Co. (Pvt.) Ltd. (NBAT) is a Japan- aqueous N before flowering (T ), PRH (a phytohormone)
Bangladesh joint venture agro based company. The spray before flowering (T ) and Kinetine spray before
product is a hormone made from fruits vinegar and other flowering (T ).
natural ingredients. The composition of the product is
their patent. As per NBAT, the PRH is used in cereal Planting Materials, Design and Plot Size: The variety
crops, vegetables, fruit crops, cash crops, pulses and oil BARI chola 8 and BARI chola 9 were used as the test
crops, fisheries, poultry and livestock (www.nbatbd.com). crops.  The  two  factors  experiment  was  laid  out in
Application of PGR caused an increase of seed yield and split-plot design with three replications each. An area of
pod diameter of an early sown chickpea crop [16]. This 22.7 × 22 m was divided into blocks. The two varieties
indicates that PGR may have the potential to control were assigned in the main plot and five supplementary
vegetative growth of chickpea during reproductive stage treatments  in  sub-plot.  The  size  of  each  unit  plot  was
and to increase the partition of assimilates toward pod 4.0 × 3.2 m. The space between two blocks and two plots
development which would be critical under the growing were 1.0 and 0.5 m, respectively.
conditions. However, information on this aspect is
lacking. This study was designed to evaluate the effects Fertilizer Application: Urea, Triple Super Phosphate
of supplementary N, irrigation and hormone application (TSP), Muriate of Potash (MoP), gypsum, zinc sulphate
on performance of seed yield and yield attributes of and boric acid were used as a source of N, P, K, Ca, S and
chickpea. B, respectively were applied @ 50, 90, 40, 110, 7 and 10 kg

MATERIALS AND METHODS applied during final land preparation.

Experimental Site, Soil and Climate: The experiment was Supplemental Irrigation before Flowering (SIBF):
conducted at the Sher-e-Bangla Agricultural University, Supplementary irrigation was applied before flowering and
Dhaka, Bangladesh during the period from December 11, it was done at 15 February at 65 Days after Sowing (DAS).
2012 to March 30, 2013 which was situated at 23 46 N Selected 6 plots were provided with flood irrigation.
latitude and 90 23  E longitude at an altitude of 8.45 meter
above the sea level. The soil of the experimental site was SIBF + Aqueous N before Flowering: SIBF + Aqueous N
sandy loam with pH and cation exchange capacity 5.6 and before flowering was applied before flowering and done
2.64 meq/100 g soil, respectively. The experimental site is at 05 February at 55 DAS. Selected 6 plots were provided
under subtropical humid climatic conditions and the with flood irrigation and aqueous N. For aqueous nitrogen
detailed mean maximum, minimum temperature and rainfall 153.6 g urea were mixed with 6 liter of water and sprayed
is presented here in Fig. 1. in the plots. 

1

2

1

2
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4

5

ha , respectively. All of the fertilizers except urea were1

Fig. 1: Mean monthly rainfall and temperature during the experimental period.
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PRH (a phytohormone) Spray before Flowering: PRH The effect of different supplementary treatments was
were sprayed before flowering and solution were made by statistically significant (p 0.05) on number of pods
adding 12 spoons of PRH with 6 liter of water and applied plant in chickpea (Table 1). The maximum number of
at 05 February at 55 DAS. pods plant  (28.52) was observed from supplemental

Kinetine Spray before Flowering: Kinetine (kinetine was statistically similar with supplemental irrigation before
puriss CHR: 6-Furfurylaminopurine, C H OH) were flowering, PRH spray before flowering and kinetine spray10 5

sprayed before flowering and solution were made by before flowering, whereas the minimum (25.00) was
adding  150  mg  kinetene  and 10 ml ethanol (C H OH) recorded from control treatment i.e., no spray at flowering6 5

with 6 liter of water and applied at 05 February at 55 DAS. and afterwards. Bicer et al. [13] reported that number of

Shelling Percentage: The mass of seeds obtained from conditions.
the pods that were randomly drawn from a bulk sample Significant (p 0.05) variation was observed due to
and calculated the shelling percentage by using the the interaction effect of chickpea varieties and different
following formula: supplementary treatments on number of pods plant

from BARI chola 9 with supplemental irrigation along with

Biological Yield: The biological yield was calculated with
the following formula: Number of Seeds Pod : Statistically significant (p 0.05)
Biological yield = Seed yield + Stover yield difference was observed in terms of number of seeds

Harvest Index: Harvest index is the relationship between responded differently for number of seeds  pods   to
seed yield and biological yield [17]. It was calculated by input supply and the prevailing environment during the
using the following formula: growing season. The maximum seeds pod  (1.65) was

recorded from BARI chola 8. Variability in chickpea

Statistical Analysis: Collected data were statistically Number of seeds pod was significantly (p 0.01)
analyzed by using MSTAT-C [18] program and mean affected by supplemental application of nitrogen,
differences among the treatments were compared by least irrigation and hormone (Table 1). The maximum seeds
significant difference (LSD) test at 5% level of probability. pod  (1.67) was found from supplemental irrigation along

RESULTS AND DISCUSSION similar with supplemental irrigation before flowering and

Number of Pods Plant : Number of pods plant  varied flowering whereas, the minimum (1.51) was observed from1 1

significantly (p 0.05) in chickpea varieties (Table 1). The control treatment. Bicer et al. [13] reported that number of
maximum number of pods plant  (27.58) was found from seeds pods  was higher under irrigated than rainfed1

BARI chola 9, while the minimum (26.03) was observed conditions.
from BARI chola 8. Pods plant  varied for different Number of seeds pod  of chickpea showed1

varieties might be due to genetical and environmental significant (p 0.01) differences due to the interaction
influences as well as management practices. Mirzakhani et effect of chickpea varieties and different supplementary
al. [19] reported that the number of pods plant  had non- treatments (Table 1). The maximum seeds pod  (1.74) was1

significant differences between the different cultivar. recorded from BARI chola 9 with supplemental irrigation
Variability in chickpea varieties for number of pods along with aqueous N before flowering, whereas the
plant  had been reported by Sadeghipour and Aghaei minimum (1.47) was obtained from BARI chola 8 with no1

[20]. spray at flowering and afterwards.

1

1

irrigation along with aqueous N before flowering, which

pods plant  was higher under irrigated than rainfed1

1

(Table 1). The maximum pods plant  (28.80) was found1

aqueous N before flowering and the minimum (24.57) was
obtained from BARI chola 8 with control treatment.

1

pod  of chickpea varieties (Table 1). Different varieties1

1

1

recorded from BARI chola 9 and the minimum (1.54) was

varieties for number of seeds pod  had been reported by1

Sadeghipour and Aghaei [20].
1

1

with aqueous N before flowering, which was statistically

PRH spray before flowering and kinetine spray before

1

1

1
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Table 1: Effect of variety and/or supplemental nitrogen, irrigation and hormone spray on number of pods plant , seeds pod , 1000-seed weight, shelling1 1

percentage of chickpea.

Treatments Number of pods plant Number of seeds pod 1000-seed weight (g) Shelling percentage (%)1 1

Variety

V 26.03 b 1.54 b 250.99 b 0.67 b1

V 27.58 a 1.65 a 263.36 a 0.69 a2

LSD 1.412 0.08 8.511 0.016(0.05)

Supplementary treatment

T 25.00 c 1.51 c 234.89 c 0.64 c1

T 27.57 ab 1.64 ab 268.52 a 0.70 ab2

T 28.52 a 1.67 a 274.00 a 0.73 a3

T 26.75 a-c 1.59 bc 248.84 bc 0.66 bc4

T 26.17 bc 1.56 bc 259.63 ab 0.69 a-c5

LSD 1.897 0.077 14.79 0.055(0.05)

Treatment combination

V T 24.57 e 1.47 d 234.08 c 0.58 c1 1

V T 26.68 a-e 1.58 cd 261.63 ab 0.73 ab1 2

V T 28.24 a-c 1.60 bc 272.46 ab 0.71 ab1 3

V T 25.53 b-e 1.56 cd 236.54 c 0.67 ab1 4

V T 25.13 de 1.51 cd 250.27 bc 0.67 ab1 5

V T 25.43 c-e 1.56 cd 235.71 c 0.69 ab2 1

V T 28.46 ab 1.70 ab 275.42 a 0.67 ab2 2

V T 28.80 a 1.74 a 275.54 a 0.75 a2 3

V T 27.96 a-d 1.62 bc 261.14 ab 0.65 bc2 4

V T 27.22 a-e 1.62 bc 268.99 ab 0.71 ab2 5

LSD 2.683 0.110 20.92 0.077(0.05)

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

Means in a column followed by same letter(s) are not significantly different at 5% level of least significant difference (LSD) test.

V : BARI chola 8; V : BARI chola 9; T : Control i.e., no spray at flowering and afterwards; T : Supplemental irrigation before flowering; T : Supplemental1 2 1 2 3

irrigation + Aqueous N before flowering; T : PRH (a phytohormone) spray before flowering; T : Kinetine spray before flowering4 5

1000-Seed Weight: A significant (p 0.05) difference in highest 1000-seed weight (275.54 g) was observed from
1000-seed weight was observed in studied chickpea BARI chola 9 with supplemental irrigation along with
varieties  (Table  1).  The  highest  1000-seed  weight aqueous N before flowering and the lowest (234.08 g) was
(263.36 g) was obtained from BARI chola 9, while the obtained from BARI chola 8 with control treatment.
lowest (250.99 g) was attained from BARI chola 8.
Mirzakhani et al. [19] found antagonistic result who Shelling Percentage: Shelling percentage was
reported that 1000-seed weight showed non-significant significantly (p 0.05) influenced by various applied
differences between the cultivars. treatments (Table 1). The highest shelling percentage

Different supplementary treatments significantly (0.69) was recorded for BARI chola 9 and the lowest (0.67)
(p 0.01) affected the 1000-seed weight (Table 1). The was found from BARI chola 8.
maximum 1000-seed weight (274.00 g) was recorded from Significant variation (p 0.05) was recorded in terms
supplemental irrigation along with aqueous N before of shelling percentage of chickpea for the supplementary
flowering, which was statistically at par with supplemental application of nitrogen, irrigation and hormones (Table 1).
irrigation before flowering, kinetine spray before flowering The  maximum shelling percentage (0.73%) was found
and PRH spray before flowering, whereas the minimum from  supplemental  irrigation along with aqueous N
(234.89 g) was found from control treatment. before flowering, which was statistically similar with

The interaction effect between chickpea varieties and supplemental irrigation before flowering, kinetine spray
different supplementary treatments on 1000-seed weight before flowering and PRH spray before flowering. The
was statistically significant (p 0.05) (Table 1). The minimum shelling percentage (0.64) was observed from
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Table 2: Effect of variety and/or supplemental nitrogen, irrigation and hormone spray on seed, stover, biological yield and harvest index of chickpea.

Treatments Seed yield (kg ha ) Stover yield (kg ha ) Biological yield (kg ha ) Harvest index (%)1 1 1

Variety

V 1438 b 2469 b 3907 b 36.67 b1

V 1702 a 2727 a 4429 a 38.28 a2

LSD 47.62 16.88 58.06 0.4030(0.05)

Supplementary treatment

T 1269 d 2318 c 3587 c 35.35 c1

T 1716 b 2777 a 4493 a 38.11 ab2

T 1851 a 2830 a 4681 a 39.48 a3

T 1499 c 2464 bc 3963 b 37.72 ab4

T 1516 c 2600 b 4116 b 36.72 bc5

LSD 134.7 166.9 241.0 2.274(0.05)

Treatment combination

V T 1202 e 2110 e 3312 e 36.11 bc1 1

V T 1558 d 2651 c 4209 c 37.01 a-c1 2

V T 1758 a-c 2743 a-c 4502 bc 38.98 ab1 3

V T 1337 e 2318 de 3655 d 36.54 bc1 4

V T 1336 e 2520 cd 3856 d 34.70 c1 5

V T 1335 e 2527 cd 3862 d 34.59 c2 1

V T 1873 ab 2903 ab 4776 ab 39.21 ab2 2

V T 1944 a 2917 a 4860 a 39.98 a2 3

V T 1662 cd 2610 c 4272 c 38.89 ab2 4

V T 1695 b-d 2680 bc 4375 c 38.73 ab2 5

LSD 190.5 236.0 340.8 3.215(0.05)

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

Means in a column followed by same letter(s) are not significantly different at 5% level of least significant difference (LSD) test.

V : BARI chola 8; V : BARI chola 9; T : Control i.e., no spray at flowering and afterwards; T : Supplemental irrigation before flowering; T : Supplemental1 2 1 2 3

irrigation + Aqueous N before flowering; T : PRH (a phytohormone) spray before flowering; T : Kinetine spray before flowering4 5

control i.e., no spray at flowering and afterwards. Hafiz genetical and environmental influences as well as
[21] reported that chickpea cultivars Giza 1, Giza 88 and management practices. Mukherjee and Singh [22] reported
Giza  195  and early  soil  application  of  nitrogen  fertilizer that chickpea genotypes differed significantly with
up to 40 kg N ha  significantly increased shelling respect to seed yield. 1

percentage. The results of this experiment showed that different
Interaction of chickpea varieties and different supplementary treatments had significant (p 0.01) effect

supplementary treatments on shelling percentage on seed yield of chickpea (Table 2). The highest seed
exhibited a significant (p 0.05) effect (Table 1). The yield (1851 kg ha ) was recorded from supplemental
highest shelling percentage (0.75%) was recorded from irrigation along with aqueous N before flowering and the
BARI chola 9 with supplemental irrigation along with lowest (1269 kg ha ) was attained from control treatment.
aqueous N before flowering, whereas the lowest (0.58%) It was revealed by other researchers that supplementary
was obtained from BARI chola 8 with control treatment. spraying of nitrogen, irrigation and hormones ensured

Seed Yield: Varieties play an important role in producing with optimum vegetative growth and the ultimate results
high yield of chickpea. Significant (p 0.01) effect of was the highest yield. Fallah et al. [23] reported that
varieties  was  found  on  the  seed yield of chickpea planting Greet palong with supplementary irrigation, may
(Table 2). The highest seed yield (1702 kg ha ) was lead to a significant increase in grain yield under dry land1

observed  from  BARI  chola  9,  whereas  the  lowest conditions. Palta et al. [24] reported that the potential to
(1438 kg ha ) was found from BARI chola 8. The increase yields of chickpea by application of foliar1

variation in yield for different varieties might be due to nitrogen  near flowering in environments in which terminal

1

1

favorable condition for the growth of mungbean plant
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droughts reduce yield. Hafiz [21] reported that late no spray at flowering and afterwards which was
supplementary foliar spraying with aqueous solution of statistically at par with BARI chola 8 and PRH spray
1% urea significantly increased yield and yield quality before flowering.
compared to the unsprayed control. Mohammadi et al.
[25] reported that among phenological stages of chickpea, Biological Yield: Varieties exerted significant (p 0.01)
pod formation was the most sensitive to water deficit and effect on biological yield of chickpea (Table 2). The
that under water limitation conditions chickpea yield highest biological yield (4429 kg ha ) was recorded from
could be improved by irrigation at this stage. BARI chola 9, while the lowest (3907 kg ha ) was found

Seed yield of chickpea significantly (p 0.05) varied from BARI chola 8.
due to interaction between varieties and different A significant (p 0.01) variation was recorded for
supplementary treatments (Table 2). The highest seed biological yield of chickpea due to different
yield (1944 kg ha ) was found from BARI chola 9 with supplementary treatments (Table 2). The highest1

supplemental irrigation along with aqueous N before biological yield (4681 kg ha ) was observed from
flowering which was statistically similar with BARI chola supplemental irrigation along with aqueous N before
9 with supplemental irrigation before flowering and BARI flowering, which was statistically similar with
chola 8 with supplemental irrigation along with aqueous supplemental irrigation before flowering, while, the lowest
N before flowering. The lowest seed yield (1202 kg ha ) (3587 kg ha ) was recorded from no spray at flowering1

from BARI chola 8 with control treatment which was and afterwards.
statistically at par with BARI chola 9 and control Results showed that the highest biological yield
treatment, BARI chola 8 and kinetine spray before (4860 kg ha ) was found from BARI chola 9 with
flowering, BARI chola 8 and PRH spray before flowering. supplemental irrigation along with aqueous N before
Increased seed yield may be cumulative result of flowering which was statistically at par with BARI chola
increased number of pods plant  and 1000-seed weight. 9 with supplemental irrigation before flowering, whereas1

Stover Yield: Significant (p 0.01) response of varieties 8 with control treatment (Table 2).
was found on the stover yield of chickpea (Table 2). The
highest stover yield (2727 kg ha ) was observed from Harvest Index (%): There was a significant (p 0.05) effect1

BARI chola 9, while the lowest (2469 kg ha ) was of varieties of chickpea on harvest index has been1

recorded from BARI chola 8. Different supplementary presented in Table 2. The maximum harvest index (38.28%)
treatments exerted significant (p 0.01) effect on stover was found from BARI chola 9, while the minimum (36.67%)
yield of chickpea (Table 2). The highest stover yield (2830 was recorded from BARI chola 8.
kg ha ) was found from supplemental irrigation along It is evident from Table 2 that different supplementary1

with aqueous N before flowering, which was statistically treatments were significantly (p 0.05) different in terms of
similar with supplemental irrigation before flowering. harvest index. The maximum harvest index (39.48%) was
Conversely, the lowest stover yield (2318 kg ha ) was found from supplemental irrigation along with aqueous N1

found from control treatment which was statistically before flowering, which was statistically similar with
similar with PRH spray before flowering. Singh and Smita supplemental irrigation before flowering and PRH spray
[26] reported that irrigation proved better in terms of straw before flowering, whereas the minimum (35.35%) was
yield. found from control treatment which was statistically

Interaction effect of chickpea varieties and different similar with Kinetine spray before flowering.
supplementary treatments showed statistically significant Interaction effect of chickpea varieties and different
(p 0.05) variation in terms of stover yield (Table 2). The supplementary treatments showed statistically significant
highest stover yield (2917 kg ha ) was recorded from (p 0.05) variation in terms of harvest index (Table 2). The1

BARI chola 9 with supplemental irrigation along with maximum harvest index (39.98%) was recorded from BARI
aqueous N before flowering which was statistically similar chola 9 with supplemental irrigation along with aqueous
with BARI chola 9 and supplemental irrigation before N before flowering, whereas the minimum (34.59%) was
flowering, BARI chola 8 with supplemental irrigation observed from BARI chola 9 and control treatment which
along with aqueous N before flowering. The lowest stover was statistically similar with BARI chola 8 and kinetine
yield (2110 kg ha ) was observed from BARI chola 8 with spray before flowering.1

1

1

1

1

1

the lowest (3312 kg ha ) was obtained from BARI chola1
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CONCLUSIONS 8. Achakzai, A.K.K., 2012. Effect of various levels of

Different variety of chickpea varied significantly for
yield and yield attributes. Among the varieties, BARI
chola 9 performed better in term of yield. Supplemental
irrigation before flowering along with aqueous N
increased the yield of chickpea. Considering the findings
of the present experiment, it may be concluded that BARI
chola 9 cultivated with applying supplemental irrigation
along with aqueous N before flowering revealed maximum
yield and yield contributing characters compared to
others.
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