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Abstract: Afield experiment was conducted during kharif season of 2006-07 and 2007-08 to study the effect of plant growth regulators on reproductive
efficiency and seed yield in pigeonpea. Two pigeonpea genotypes (Bahar and PDA-87-3E), indeterminate type and long duration were sprayed with 3
concentrations of a growth retardant, 10 days prior to flowering followed by a spray of 3 concentration of a growth promoter at 50 per cent flowering stage.
There were two control treatments as no spray and water spray. Significant increase in number of flowers produced per plant, number of pods per plant,
pod setting percent and 100- seed weight was observed due to growth regulator treatments. There was reduction in number of flowers shed per plant and
flower drop per cent due to growth regulators. CCC (4000 ppm): NAA (40 ppm) showed the minimum number of flowers shed per plant and percent flower
drop but CCC (4000 ppm): NAA (20 ppm) showed the maximum number of pods per plant. Seed yield on per plant and Kg per ha basis and harvest index
showed significant increase due to growth regulator treatment with CCC (4000 ppm): NAA (20 ppm) giving the best results.
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Introduction

Pigeonpea is the second largest pulse crop of india
accounting for 18.2% of the total pulse production (17.29 mt) during
2010-11. Flower production in pulses in general, and in pigeonpea
in particular is profuse but only a limited number of pods are set
(Setter et al., 1984). Physical removal of flowers and young pods
stimulate flower production but has no effects on final yield (Grover
etal., 1985). Singh and Singh (2000) reported that the total number
of flower drop per plant was greater in indeterminate than in
determinate genotypes. It has been pointed out that pods per plant
is strongly related with assimilation during early pod growth (Thirathon
etal., 1987) but Deshpande and Nimbarkar (1982) and Setter et
al. (1984) have reported diversion of carbon assimilation during
pod growth to stem and other vegetative organs. There is a great
deal of experimental evidence in the literature showing that
endogenous growth substances are involved in many processes
which lead to growth and development. Plants have also been
shown to respond to exogenous application of plant growth
regulators. Plant growth regulators (PGR’s) are known to improve
physiological efficiency including photosynthetic ability of plants and
offer a significant role in realizing higher crop yields. The PGR’s are
also known to enhance the source-sink relationship and stimulate
the translocation of photo-assimilates, thereby increasing the
productivity. Keeping in view of the above facts a field experiment
with two indeterminate pigeonpea genotypes involving foliar spray
of growth retardant was planned at maximal leaf area development
stage to check dry matter partitioning for vegetative organs and

increase translocation of dry matter to pods. Growth promoter spray
was planned at flowering stage to check flower drop. The effect of
plant growth regulators on reproductive efficiency and seed yield of
pigeonpea was studied.
Materials and Methods

The field experiments were conducted during two
consecutive years in Kharif seasons of 2006-07 and 2007-08 at
Agricultural Research Farm, Institute of Agricultural Sciences, B.H.U.,
Varanasi. The N, P, K contents in the soil of experimental field was
228.0,17.0 and 180.0 Kg/ha, respectively with the pH of 7.3. Two
pigeonpea genotypes (Bahar and PDA-87-3E) and eleven growth
regulator treatments [control (no spray), water spray and
combinations of three concentration of CCC and three concentration
of NAA] were evaluated in a randomized complete block design
(RCBD) with three replications. CCC was sprayed 10 days before
flowering, whereas, NAA was sprayed at flowering stage.
Recommended dose of fertilizers (27.5:62.5:30:: N: PO, :K,O kg
/ha) was applied at the time of sowing. Seeds were sown on July
30,2006 and July 25, 2007 in 60 cm rows apart keeping plant to
plant distance at 20 cm.(Aslam et a., 2008). The total rainfall during
the crop period in 2006-07 and 2007-08 was 393.6 and 410.8 mm,
respectively. Flowers shed per plant was calculated by spreading
a polythene sheet in central rows of each plot covering an area of
four plants, counted and averaged to obtain number of flowers
shed per plant. The flowers dropped were collected and counted at
5 days interval from the onset of first flowering and upto 60 days
(Aslam et al., 2010). The per cent flower drop was taken as the
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Table-1: Reproductive efficiency of pigeonpea as influenced as by plant growth regulator treatments (Mean of 5 plants and expressed on plant basis)

Number of flowers Number of flowers
Treatments produced plant’ shed plant

Bahar PDA-87-3E Bahar PDA-87-3E Bahar PDA-87-3E Bahar PDA-87-3E

Flower drop (%) Pod setting (%)

CCC(2000 ppm):NAA(20 ppm) 752.67 641.00 309.33 31367 4113 4893 431 419
CCC(2000 ppm):NAA(30 ppm) 746.00 638.00 305.33 305.00 4092 4801 45 424
CCC(2000 ppm):NAA(40 ppm) 755.67 644.33 29267 303.33 3869  47.04 451 421
CCC(3000 ppm):NAA(20 ppm) 758.67 650.33 270.33 279.00 3563 4293 459 434
CCC(3000 ppm):NAA(30 ppm) 764.00 653.67 262.33 275.00 3430 4209 460 435
CCC(3000 ppm):NAA(40 ppm) 767.67 658.33 253.33 258.67 3302 3932 461 435
CCC(4000 ppm):NAA(20 ppm) 785.33 661.33 24233 255.33 3089 3866 470 478
CCC(4000 ppm):NAA(30 ppm) 794.67 664.33 22367 235.00 2817 3538 468 472
CCC(4000 ppm):NAA(40 ppm) 784.00 659.00 219.33 229.00 27196 3476 470 472
Water Spray 73533 635.00 355.33 388.67 4838 6125 428 410
No Spray 726.00 633.67 372.33 396.00 5110 6268 421 402
For Comparing SEmt C.D. at 5% SEmt C.D. at 5% SEmx C.D.at5% SEmx C.D.at5%
Genotypes (G) 4.75 13.63 477 NS 0.68 1.96 0.3 0.9
Treatments (T) 1.14 31.96 11.19 3211 1.60 4.59 0.7 20
Interaction (GxT) 15.76 NS 15.83 NS 2.26 NS 1.0 NS

Table-2: Seed yield and its components of pigeonpea as influenced by plant growth regulators

Treatments Number of pods plant Number of seeds plant" 100-seed weight Seed yield (g plant”)
Bahar PDA-87-3E Bahar PDA-87-3E Bahar PDA-87-3E Bahar PDA-87-3E
CCC(2000 ppm):NAA(20 ppm) 324.0 268.3 3.70 3.31 731 715 87.6 635
CCC(2000 ppm):NAA(30 ppm) 3320 269.7 3.65 3.33 735 718 89.2 64.5
CCC(2000 ppm):NAA(40 ppm) 340.7 2711.0 3.66 3.35 736 720 918 654
CCC(3000 ppm):NAA(20 ppm) 348.3 281.7 3.67 348 747 729 95.5 714
CCC(3000 ppm):NAA(30 ppm) 3513 283.3 3.67 349 747 132 9.3 723
CCC(3000 ppm):NAA(40 ppm) 353.3 286.0 3.67 3.51 752 732 97.6 735
CCC(4000 ppm):NAA(20 ppm) 368.3 316.0 3.76 344 765 747 1053 812
CCC(4000 ppm):NAA(30 ppm) 3720 3133 3.69 342 763 740 1046  79.3
CCC(4000 ppm):NAA(40 ppm) 368.0 310.7 3.75 344 760 737 1050 787
Water Spray 3143 260.0 3.29 321 728 712 753 595
No Spray 305.0 2540 3.28 3.24 726 71 725 585
For Comparing SEmt C.D.at5% SEmt C.D. at 5% SEmz C.D. at 5% SEmx C.D.at 5%
Genotypes (G) 0.7 1.9 0.01 0.04 001 002 0.2 0.6
Treatments (T) 16 44 0.03 0.09 002 005 05 1.5
Interaction (GxT) 22 6.3 0.04 0.12 002 NS 0.7 241

Table-3: Correlation co-efficient of reproductive characters and yield determining characters in pigeonpea subjected to plant growth regulator treatments

Parameters 2 3 4 5 6 7 8

1. Number of flowers produced plant’ -0.36 -0.65" 0.93" 0.52 0.80" 0.77" 097"
2. Number of flowers shed plant" - 0.94" 063" -0.88" -0.69" -0.80" -0.68"
3. Flower drop (%) - 0.84" -0.90" 0.85" 0917 087"
4. Number of pods plant" - 0.79" 0.86" 0.93" 0.99"
5. Pod setting (%) - 0.68" 0.89" 0.79"
6. Number of seeds pod-! - 0.83" 0.92"
7. 100 seed weight - 0.94"
8. Seed yield (g plant)

** Correlation at 0.01 (2 tailed): r= 0.54, * Correlation at0.05 (2 tailed): r=0.43
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ratio of total number of flowers shed per plant to the total number of
flowers produced per plant, multiplied by 100. Number of flowers
formed per plant was calculated by adding the number of flowers
shed per plant, number of pods formed per plant and number of pods
dropped per plant. The number of pods from five randomly selected
plants were counted and averaged to find the number of pods per
plant. The per cent pod set was taken as the ratio of total number of
pods formed per plant to the total number of flowers produced per
plant multiplied by 100. Hundred seeds at random were selected
from the seed yield of five harvested plants and weighed on an
electronic balance to obtain 100-seed weight. The crop from 1 m2
land area was harvested from each plot and the seed yield obtained
was used for calculating the seed yield on per ha basis.
Results and Discussion

Reproductive efficiency: The number of flowers produced per
plant differed significantly due to growth regulator treatments (Table
1). There was significant increase in number of flowers produced at
different CCC concentrations with maximum number of flowers at
CCC (4000 ppm): NAA (30 ppm). Different NAA concentrations
was not significantly found to affect number of flowers produced.
The increase in number of flowers due to growth retardants can be
explained, as they are known to initiate early flowering, increase
dry matter production and increase number of reproductive
structures. CCC (4000 ppm): (NAA 40 ppm) showed the least
number of flowers shed per plant and per cent flower drop.
Treatments having different concentrations of CCC, resulted in
significant variation for number of flower shed per plant and per cent
flower drop. Highest concentration of CCC recorded minimum
number of flower shed per plant and per cent flower drop. Treatments
with higher NAA concentrations reduced the number of flowers
shed per plant and per cent flower drop but treatments with different
NAA concentrations did not vary significantly among themselves.
Growth retardants due to better availability of photoassimilates might
have significantly reduced number of flower shed per plant and per
cent flower drop.

Yield and yield attributes: There was significant increase in
number of pods per plant and per cent pod set due to growth
regulator treatments as compared to control. CCC (4000 ppm):
NAA (20 ppm) recorded the highest number of pods per plant and
per cent pod set. Number of seeds per pod, 100-seed weight and
seed yield per hectare in pigeonpea genotypes also increased
significantly due to growth regulator treatments (Table 2). CCC
(4000 ppm): NAA (20 ppm) recorded the maximum number of
seeds per pod, 100-seed weight and seed yield per hectare as
compared to other treatments and control. Among the treatments, it
was observed that treatments having different concentration of growth
retardants varied significantly for yield and yield components and
the maximum yield and yield components was attained with CCC
(4000 ppm). Similar, increase in number of pods per plant, yield
and yield components in other crops due to application of growth
retardants have been reported by earlier workers (Mishriky et al.,
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1990; Jeyakumar and Thangaraj, 1996; Rathore et al., 1990;
Chandrababu et al., 1995).

Correlation studies: Seed yield was found to have strong positive
correlation with number of flowers produced per plant, per cent pod
setand yield components as influenced by plant growth regulator
treatments (Table 3). Seed yield had strong negative correlation
with number of flowers shed per plant and per cent flower drop. A
strong negative correlation was observed between number of
flowers shed per plant and per cent flower drop with all the yield
components.

Itis concluded that CCC (4000 ppm): NAA (20 ppm) which
recorded the maximum number of pods per plant, seeds per pod,
100-seed weight and seed yield per hectare can be the best treatment
forincreasing productivity in pigeonpea. Itis postulated that increase
in yield and yield components by growth retardants could be due to
more dry matter accumulation and better partitioning of
photoassimilates to support more number of flowers and pods. NAA
reduced the number of flowers shed per plant but did not effect yield
and yield components probably because pigeonpea produces large
amount of flowers which is not a limitation for yield.
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