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Abstract

The seed cluster bean exhibited significant variations in the fresh and dry weight due to spray of growth regulators. At 90
DAS, the highest fresh weight of whole plant was recorded by HG 365. Among the growth regulators, maximum fresh weight
of whole plant was recorded by the application of CCC at 1500 ppm which was on par with CCC 1000 ppm. The lowest fresh
weight of whole plant was observed by the spray of MC 500 ppm preceded by MC 1000 ppm. The seed yield per plot differed
significantly due to spray of growth regulators during kharif and rabi seasons. The highest seed yield per plot was recorded
by HG 365. Among the growth regulators, maximum seed yield per plot was recorded by the application of CCC at 1500 ppm

which was on par with CCC 1000 ppm.
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Introduction

Plant growth regulators (PGR) 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.
Though, the plant growth regulators have great potential,
its application and assessment etc. have to be judiciously
planned in terms of optimal concentration, stage of
application, species specificity and seasons. In their wide
spectrum of effectiveness on every aspect of plant growth,
even a modest increase of 10-15 per cent could bring
about an increment in the gross annual productivity by
10-15 m tons. The effect of PGRs particular new
compounds on cluster bean has not been evaluated and
hence the data on this aspect is scarce. Unlike the seeds
of other legumes, guar seeds contains sufficient amount
of galactomannan gum, which form a viscous gel in cold
water. Guar gum has 5-8 times the thickening power of
starch. It is used in textile, paper manufacture, stamps,
cosmetics, pharmaceuticals, food products, e.g. bakery
products, ice cream, stabilizer for cheeses and meat
binder. Also it is used recently in oil wells, mining industries,
explosives, and other industrial applications (Undersander

et al.,2006). Under these conditions, the spray of growth
regulating chemicals on partitioning of dry weight among
different parts and ultimately the seed yield is studied in
the present study.

Materials and Methods

Seed guar cultivars HG 365 and HG 563 were applied
with growth regulating chemicals in a factorial experiment
under Mahanandi conditions both during KAarif and Rabi
in the year 2015-16. Foliar sprays of chemicals viz.,
cycocel, Mepiquat chloride and triacontenol were given
twice at 20 and 40 days after sowing. Each of these
chemicals was tried at three different concentrations i.e.
500, 1000 and 1500 ppm. The plants were spaced at 30
cm x 10 cm and applied with a uniform nutrient dose of
Nat30kgha'+Pat40kgha'+Kat40kgha'!+S at
20 kg ha''.

Results and Discussion
Fresh weight of different plant parts

The fresh weight of leaf (table la, 1b) differed
significantly due to spray of growth regulators during
kharif and rabi seasons. At 90 DAS, the highest fresh
weight of leaf (kharif 6.83 g; rabi 6.33 g) was recorded
by HG 365. Among the growth regulators, maximum
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Table 1 a : Fresh weight (g) of different plant parts at 90 DAS as influenced by growth regulators in cluster bean varieties during

kharif 2015-16.

Variety (A)
Growth regulators (ppm)(B) Leaf Stem Pod

HG365| HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 7.28 7.19 7.23 18.19 17.97 18.08 40.02 39.54 39.78
CCC1000 827 8.17 8.22 20.67 2042 20.55 4548 4493 45.21
CCC1500 840 8.30 8.35 21.00 20.75 20.87 46.20 45.65 45.92
MC 500 5.90 5.83 5.86 14.75 14.57 14.66 3245 32.06 32.25
MC 1000 6.30 6.23 6.26 15.76 15.57 15.66 34.67 3425 34.46
MC 1500 6.59 6.51 6.55 1646 16.27 16.36 36.22 35.79 36.00
TRIA 500 6.28 6.21 6.24 15.70 15.51 15.61 3454 34.13 34.34
TRIA 1000 6.67 6.59 6.63 16.68 1648 16.58 36.69 36.25 36.47
TRIA 1500 6.79 6.70 6.75 16.97 16.76 16.86 3732 36.88 37.10
Control 5.84 5.77 5.81 14.61 1444 14.52 32.15 31.76 31.95
Mean 6.83 6.75 6.79 17.08 16.87 16.98 37.57 37.12 37.35

Factor S Em+ cD S Em+ cD S Em+ cD

Variety (4) 0.012 0.03 0.030 0.09 0.065 0.19

Growth regulators (B) 0.059 0.17 0.149 0.43 0.327 0.95

Interaction (A x B) - NS 0.169 0.49 - NS

CD: CD at 5% level of significance DAS: Days after sowing CCC: Cycocel

MC: Mepiquat chloride TRIA: Triacontanol.

Table 1 b : Fresh weight (g) of different plant parts at 90 DAS as influenced by growth regulators in cluster bean varieties during

rabi2015-16.

Variety (A)
Growth regulators (ppm)(B) Leaf Stem Pod

HG365| HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 6.75 6.67 6.71 16.87 16.66 16.76 37.10 36.66 36.88
CCC1000 7.67 7.57 7.62 19.16 18.93 19.05 42.16 41.66 4191
CCC1500 7.79 7.69 7.74 1947 19.24 19.35 42.83 4232 42.57
MC 500 547 540 5.44 13.67 13.51 13.59 30.08 29.72 29.90
MC 1000 5.84 5.77 5.81 14.61 1443 14.52 32.14 31.75 31.94
MC 1500 6.11 6.03 6.07 15.26 15.08 15.17 33.58 33.18 33.38
TRIA 500 5.82 5.75 5.79 14.56 14.38 14.47 32.03 3l.64 31.83
TRIA 1000 6.18 6.11 6.15 1546 15.28 15.37 34.02 33.61 33.81
TRIA 1500 6.29 6.22 6.25 15.73 15.54 15.63 34.60 34.19 34.39
Control 542 535 5.39 13.55 1338 13.47 29.80 2945 29.62
Mean 6.33 6.26 6.30 15.83 15.64 15.74 34.83 34.42 34.63

Factor SEm+ cD SEm+ cD SEm+ cD

Variety (4) 0.011 0.03 0.028 0.08 0.061 0.18

Growth regulators (B) 0.055 0.16 0.138 0.40 0.303 0.88

Interaction (A x B) - NS 0.157 0.45 - NS

fresh weight of leaf (kharif 8.35g; rabi 7.74g) was
recorded by the application of CCC at 1500 ppm which
was on par with CCC 1000 ppm (kharif 8.22 g; rabi
7.62 g). The lowest fresh weight of leaf was observed
by the spray of MC 500 ppm (kharif'5.86 g; rabi 5.44 g)
preceded by MC 1000 ppm (kharif 6.26 g; rabi 5.81 g)
whereas, TRIA 1500 ppm resulted in moderate values
(kharif 6.75 g; rabi 6.25 g). The control recorded a fresh

weight of leaf of 5.81g in kharif'and 5.39 g in rabi at 90
DAS.

Fresh weight of stem per plant (g)

The spray of growth regulators during kharif and
rabi seasons resulted in significant differences in the fresh
weight of stem (Table la, 1b). At 90 DAS, the highest
fresh weight of stem (kharif 17.08 g; rabi 15.83 g) was
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recorded by HG 365. Among the growth regulators,
maximum fresh weight of stem (kharif 20.87 g; rabi
19.35 g) was recorded by the application of CCC at 1500
ppm, which was on par with CCC 1000 ppm (kharif
20.55 g; rabi 19.05 g). The lowest fresh weight of stem
was observed by the spray of MC 500 ppm (kharif 14.66
g; rabi 13.59 g) preceded by MC 1000 ppm (kharif 15.66
g; rabi 14.52 g). TRIA1500 ppm resulted in the moderate
fresh weight of stem during both the seasons (kharif
16.86 g, rabi 15.63 g) at 90 DAS. The control recorded
a fresh weight of stem of 14.52 g in kharif and 13.47 g
in rabi at 90 DAS.

Fresh weight of pods per plant (g)

The fresh weight of pods (Table 1a, 1b) differed
significantly due to spray of growth regulators during both
kharif and rabi seasons. At 90 DAS, the highest fresh
weight of pod (kharif 37.57 g; rabi 34.83 g) was recorded
by HG 365. Among the growth regulators, maximum
fresh weight of pod (kharif 45.92 g; rabi 42.57 g) was
recorded by the application of CCC at 1500 ppm which
was on par with CCC 1000 ppm (kharif 45.21 g; rabi
41.91 g). The lowest fresh weight of pod was observed
by the spray of MC 500 ppm (kharif 32.25 g; rabi 29.90
g) preceded by MC 1000 ppm (kharif 34.46 g; rabi 31.94
g) whereas, TRIA 1500 ppm resulted in intermediate
values of fresh weight of pods per plant (kharif37.10 g,
rabi 34.39 g). The control recorded a fresh weight of
pods at 31.95 g in kharif and 29.62 g in rabi at 90 DAS.

Fresh weight of whole plant (g)

The spray of growth regulators brought significant
differences in the fresh of whole plant (table 2) during
kharif and rabi seasons at various growth stages. At 90
DAS, the highest fresh weight of whole plant (kharif
61.48 g; rabi 57.00 g) was recorded by HG 365. Among
the growth regulators, maximum fresh weight of whole
plant (kharif 75.15 g; rabi 69.67 g) was recorded by the
application of CCC at 1500 ppm which was on par with
CCC 1000 ppm ((kharif 73.97 g; rabi 68.58 g). The
lowest fresh weight of whole plant was observed by the
spray of MC 500 ppm (kharif 52.78 g; rabi 48.93 g)
preceded by MC 1000 ppm (kharif 56.38 g; rabi 52.27
g). Whole plant fresh weight was moderate due to the
spray of TRIA 1500 ppm (kharif 60.71 g; rabi 56.28 g).
The control recorded a fresh weight of whole plant of
52.29 g in kharif and 48.48 g in rabi at 90 DAS.

Dry weight of leaf per plant (g)

The dry weight of leaf (Table 3a, 3b) differed
significantly due to spray of growth regulators during
kharif and rabi seasons. At 90 DAS, the highest dry
weight of leaf (kharif 3.25 g; rabi 3.02 g) was recorded
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by HG 365. Among the growth regulators, maximum dry
weight of leaf (kharif 3.98g; rabi 3.69 g) was recorded
by the application of CCC at 1500 ppm which was on
par with CCC 1000 ppm (kharif 3.91 g; rabi 3.63 g).
The lowest dry weight of leaf was observed by the spray
of MC 500 ppm (kharif 2.79 g; rabi 2.59 g) preceded
by MC 1000 ppm (kharif 2.98 g; rabi 2.77 g), whereas,
TRIA 1500 ppm resulted in moderate values (kharif3.21
g; rabi 2.98 g). The control recorded a dry weight of
leaf of 2.77 g in kharif and 2.56 g in rabi at 90 DAS.

Dry weight of stem per plant (g)

The dry weight of stem (table 3a, 3b) differed
significantly due to spray of growth regulators during
kharif and rabi seasons. At 90 DAS, the highest dry
weight of stem (kharif 8.13 g; rabi 7.54 g) was recorded
by HG 365. Among the growth regulators, maximum dry
weight of stem (kharif 9.94 g; rabi 9.22 g) was recorded
by the application of CCC at 1500 ppm which was on
par with CCC 1000 ppm (kharif 9.78 g; rabi 9.07 g).
The lowest dry weight of stem was observed by the spray
of MC 500 ppm (kharif 6.98 g; rabi 6.47 g) preceded
by MC 1000 ppm (kharif 7.46 g; rabi 6.91 g). TRIA
resulted in the moderate dry weight of stem during both
the seasons (kharif 8.08 g, rabi 7.49 g) at 90 DAS. The
control recorded a dry weight of stem of 6.92 g in kharif
and 6.41 g in rabi at 90 DAS.

Dry weight of pods per plant (g)

The spray of growth regulators resulted in significant
differences in respect of dry weight of pods (table 3a,
3b) during kharif and rabi seasons. At 90 DAS, the
highest dry weight of pod (kharif 20.09 g; rabi 17.74 g)
was recorded by HG 365. Among the growth regulators,
maximum dry weight of pods per plant (kharif 22.49 g;
rabi 21.20 g) was recorded by the application of CCC at
1500 ppm which was on par with CCC 1000 ppm (kharif
22.28 g; rabi 21.00 g). The lowest dry weight of pod
was observed by the spray of MC 1500 ppm (kharif
16.60 g; rabi 15.66 g) preceded by MC 1000 ppm (kharif
16.95 g; rabi 15.97 g) whereas, TRIA 1500 ppm resulted
in intermediate values of dry weight of pods per plant
(kharif 18.18 g, rabi 17.13 g). The control recorded a
dry weight of pod of 11.48 g in kharif and 10.85 g in
rabi at 90 DAS.

Dry weight of whole plant (g)

The dry weight of whole plant (table 3c, 3d) differed
significantly due to spray of growth regulators during
kharif and rabi seasons at 30, 60, and 90 DAS. At 90
DAS, the highest dry weight of whole plant (kharif'31.48
g; rabi 28.29 g) was recorded by HG 365. Among the
growth regulators, maximum dry weight of whole plant



Fresh and Dry Weight of Seed Guar Cultivars influenced by Plant Growth Regulators

1007

Table 2 : Fresh weight (g) of whole plant at 90 DAS as influenced by growth to lower strengths. However, it was not
regulators in cluster bean varieties during kharif & rabi 2015-16. significantly superior to the spray of same

Variety (A) chemical at 1000 ppm strength. The difference
Growth regulators bgtween IOQO and 1500 ppm was tested non-
(ppm)(B) Kharif Rabi s1gn1ﬁcant in case of .all 'the three cheml.cals
HG 365 HG 563 Mean |HG 365 HG 563] Mean | /1R respect to majority of the weight

observations.
CCC500 6549 | 6470 | 65.10 | 60.71 | 5999 | 60.35 The greatest influence of CCC was
CCC1000 7442 | 7353 | 73.97 | 6899 | 68.17 | 68.58 | followed by traicontenol; but even the highest
CCC1500 7560 | 7469 | 75.15 | 7009 | 6925 | 69.67 | concentration of traicontenol (1500 ppm) could
MC 500 5310 | 5246 | 52.78 | 4923 | 4363 | 48.93 | not show the values on par with the lowest
concentration of CCC with respect of weights
MC 1000 5672 | 5604 | 56.38 | 5259 | 5196 | 5227 | (¢ Gifferent plant parts at both fresh and dry
MC 1500 5927 | 5856 | 58.91 | 5495 | 5429 | 54.62 | states. However, traicontanol along with
TRIA 500 5653 | 5585 | 56.19 | 5241 | 5178 | 52.09 | mepiquat chloride, though brought about
significant increase in the fresh and dry weights
TRIA 1000 6004 | 5932 | 5968 | 5566 | 5499 | 5533 | (51 L over control, they were apparently
TRIA 1500 6107 | 6034 | 60.71 | 56.62 | 5594 | 56.28 | |ess effective as compared to CCC at varied
Control 5260 | 5197 | 52.29 | 4877 | 4818 | 48.48 | concentrations. However, triacontenol was
Mean 61.48 | 6075 | 61.12 | 57.00 | 5632 | 56.66 significantly different from mepiquat chloride
at respective concentrations regarding their
Factor S Emz D SEmz Db influence on fresh and dry weights of various
Variety (4) 0.107 0.31 0.099 0.29 plant parts. Such differences may be attributed
Growth regulators| 0.535 1.55 0.496 1.43 to the corresponding differences in leaf area
(B) and spad values. The chemical sprays those
Interaction (A x B) B NS B NS exhibited higher leaf areas with thicker
chlorophyll contents also recorded higher

(kharif 36.41 g; rabi 34.10 g) was recorded by the
application of CCC at 1500 ppm, which was on par with
CCC 1000 ppm (kharif 35.98 g; rabi 33.70 g). The lowest
dry weight of whole plant was observed by the spray of
MC 500 ppm (kharif 26.88 g; rabi 25.18 g) preceded by
MC 1000 ppm (kharif 26.89 g; rabi 25.65 g). Whole
plant dry weight was moderate due to the spray of TRIA
1500 ppm (kharif 29.42 g; rabi 27.56 g). The control
recorded a dry weight of whole plant of 21.17 g in kharif
and 19.83 g in rabi at 90 DAS.

It is inferred from the results on fresh and dry weights
of all plant parts as well as whole plant that since the
weights were taken at 90 DAS, the difference between
fresh weight and dry weight was less in magnitude. In
case of leaf and stem, there was a more weight reduction
compared to pods since the pods started drying by that
stage. Regarding the influence of growth regulator sprays,
both the varieties were significantly influenced by all the
three chemicals i.e. CCC, traiacontanol and mepiquat
chloride in order of decreasing effect. Foliar spray of
CCC was found to be the most powerful in the
enhancement of fresh and dry weights of different plant
parts in both the cultivars of cluster bean and exhibited
maximum assimilation at 1500 ppm strength as compared

quantities of dry matter assimilation.

The beneficial effect of tricontanol could be due to
its cytokinin like activity which could therefore increase
the assimilation of photosynthetic carbon products in the
plant parts (Kumar and Kaushik, 2014). Poor translocation
of photo-assimilates to the growing reproductive parts
was found to be the major constraint in cluster bean.
This constraint can be overcome by applying synthetic
plant growth regulators which improve the canopy
structure and increase the productivity through the
manipulation of source-sink relationship (Sahu et al.,
1993).

Thus the present study, it was noticed that the dry
matter accumulation in the different parts increased from
30to 90 DAS due to the spray of all the growth regulators
over control. This could be due to better translocation of
stored photo-assimilates towards the development of
various organs, the higher leaf dry weight with the
application of mepiquat chloride could be attributed to it
is beneficial effect on leaf development (Prabhavathi,
2005).

Similarly, application of CCC lead to increased leaf
dry weight which was also observed in greengram (Shah
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Table 3 a : Dry weight (g) of different plant parts at 90 DAS as influenced by growth regulators in cluster bean varieties during

kharif 2015-16.

Variety (A)
Growth regulators (ppm)(B) Leaf Stem Pod

HG365 | HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 347 342 3.44 8.60 8.56 8.61 21.83 17.55 19.69
CCC1000 394 3.89 3.91 90.84 9.73 9.78 24.70 19.86 22.28
CCC1500 4.00 395 3.98 10.00 9.88 9.94 2494 20.04 22.49
MC500 2.81 2.78 2.79 7.02 6.94 6.98 18.92 15.29 17.11
MC 1000 3.00 297 2.98 7.50 741 7.46 18.79 15.10 16.95
MC 1500 3.14 3.10 3.12 7.84 7.75 7.79 1845 14.75 16.60
TRIA 500 2.99 295 2.97 748 7.39 7.43 20.77 16.83 18.80
TRIA 1000 3.18 3.14 3.16 7.94 7.85 7.89 1944 15.60 17.52
TRIA 1500 323 3.19 3.21 8.08 7.98 8.03 20.16 16.20 18.18
Control 2.78 275 2.77 6.96 6.87 6.92 12.90 10.07 11.48
Mean 3.25 3.21 3.23 8.13 8.04 8.08 20.09 16.13 18.11

Factor S Em+ cD S Em+ cD S Em+ cD

Variety (4) 0.006 0.02 0.014 0.04 0.042 0.12

Growth regulators (B) 0.028 0.08 0.071 0.20 0.209 0.60

Interaction (4 x B) - NS - NS 0.238 0.69

Table 3 b : Dry weight (g) of different plant parts at 90 DAS as influenced by growth regulators in cluster bean varieties during

rabi2015-16.

Variety (A)
Growth regulators (ppm)(B) Leaf Stem Pod
HG365| HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 321 3.17 3.19 8.03 793 7.98 19.28 17.84 18.56
CCC1000 3.65 361 3.63 9.13 9.02 9.07 21.82 20.18 21.00
CCC1500 37 3.66 3.69 9.27 9.16 9.22 2202 20.37 21.20
MC 500 2.60 2.57 2.59 6.51 643 6.47 16.73 15.50 16.11
MC 1000 2.78 275 2.77 6.96 6.87 6.91 16.59 1535 15.97
MC 1500 291 2.87 2.89 7.27 7.18 7.22 16.28 15.03 15.66
TRIA 500 2.77 2.74 2.76 6.93 6.85 6.89 18.38 17.04 17.71
TRIA 1000 295 291 2.93 7.36 7.27 7.32 17.16 15.87 16.52
TRIA 1500 3.00 2.96 2.98 749 740 7.44 17.80 1647 17.13
Control 2.58 2.55 2.56 645 6.37 6.41 11.32 10.38 10.85
Mean 3.02 2.98 3.00 7.54 7.45 7.49 17.74 16.40 17.07
Factor SEm+ cD SEm+ cD SEm+ cD
Variety (4) 0.005 0.02 0.013 0.04 0.039 0.11
Growth regulators (B) 0.026 0.08 0.066 0.19 0.197 0.57
Interaction (A x B) - NS - NS 0.224 0.65

and Prathapsenan, 1991). Wasnik and Bagga (1996)
reported that the application of mepiquat chloride
increased the leaf dry weight in chickpea over control.
The stem dry weight and pod dry weight along with leaf
dry weight were increased significantly due to application
of mepiquat chloride (1000 ppm) at all the stages studied
(Prabhavathi, 2005).

Dry matter accumulation, particularly in reproductive
parts is an important yield contributing character.

However, a productive vegetative phase is essential for
the development of reproductive organs. Although, the
dry matter production in general is an indication of the
efficiency of any treatment, the pattern in which it is
distributed in different plant parts would give a better
understanding about the effect of such treatment. In the
present study, CCC maintained higher dry weight of
reproductive parts. Among the growth regulators this
might be probably due to better source sink relationship.
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Table 3 ¢ : Dry weight (g) of whole plant as influenced by growth regulators in cluster bean varieties during kharif2015-16.

Variety (A)
Growth regulators (ppm)(B) 30 DAS 60 DAS 90 DAS

HG365 | HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 10.51 9.17 9.84 25.08 19.64 22.36 33.96 29.54 31.75
CCC1000 1142 9.96 10.69 2691 21.07 23.99 3849 3347 3598
CCC1500 11.14 10.12 10.63 26.82 21.36 24.09 38.94 33.87 3641
MC500 9.17 8.01 8.59 19.39 15.20 17.29 28.75 25.01 26.88
MC 1000 8.38 8.20 8.29 18.66 1541 17.03 28.29 2548 26.89
MC 1500 843 8.24 8.33 18.74 1547 17.10 2843 25.60 27.02
TRIA 500 9.64 841 9.02 21.19 16.59 18.89 31.25 2717 2921
TRIA 1000 1044 9.11 9.77 22.39 17.54 19.96 30.56 26.58 28.57
TRIA 1500 10.62 10.32 1047 22.94 17.96 2045 3147 27.37 2942
Control 8.65 7.55 8.10 17.88 14.00 15.94 22.64 19.69 21.17
Mean 9.84 8.91 9.37 22.00 17.42 19.71 31.48 27.38 29.43

Factor S Em+ cD S Em+ cD S Em+ CcD

Variety (4) 0.014 0.04 0.040 0.11 0.060 0.17

Growth regulators (B) 0.069 0.20 0.199 0.57 0.299 0.87

Interaction (4 x B) - NS - NS 0.341 0.99

Table 3 d : Dry weight (g) of whole plant as influenced by growth regulators in cluster bean varieties during rabi 2015-16.

Variety (A)
Growth regulators (ppm)(B) 30 DAS 60 DAS 90 DAS

HG365 | HG563 | Mean | HG365 | HG563 | Mean | HG365 | HG563 | Mean
CCC500 9.22 8.24 8.73 23.79 2046 22.13 30.52 28.95 29.74
CCC1000 10.02 8.95 9.49 25.53 21.96 23.75 34.59 32.81 33.70
CCC1500 10.18 9.08 9.63 25.87 22.25 24.06 35.00 33.19 34.10
MC500 8.05 7.19 7.62 18.40 15.83 17.11 25.84 2451 25.18
MC 1000 8.24 7.36 7.80 18.66 16.05 17.35 26.33 2497 25.65
MC 1500 8.28 740 7.84 18.73 16.11 1742 26.45 25.09 25.77
TRIA 500 846 7.55 8.00 20.10 17.29 18.69 28.08 26.63 27.36
TRIA 1000 9.17 8.18 8.67 21.25 18.27 19.76 2747 26.05 26.76
TRIA 1500 9.33 10.31 9.82 21.77 18.71 20.24 28.29 26.82 27.56
Control 7.59 6.77 7.18 16.97 14.59 15.78 20.35 19.30 19.83
Mean 8.85 8.10 8.48 21.11 18.15 19.63 28.29 26.83 27.56

Factor S Em+ CcD S Em+ cD S Em+ CcD

Variety (4) 0.012 0.04 0.039 0.11 0.056 0.16

Growth regulators (B) 0.062 0.18 0.193 0.56 0.279 0.81

Interaction (4 x B) - NS 0.220 0.64 0.319 0.92

Maintained by the external application of CCC such a
better source sink relationship might have be due to
increased translocation of assimilates from leaf and stem
to the reproductive parts. Similar effects were found in
mungbean and chickpea due to application of CCC (Singh
et al., 1993 and Brar et al., 1993). The application of
cycocel was found to increase the RuBP carboxylase
enzyme activity, net photosynthesis and drymatter
partitioning in to pods in groundnut (Dashora and Jain,
1994), while the combination of triacontanol with other

chemicals (paras or planofix) increased the dry matter
accumulation in whole plants of mustard (Ghosh et al.,
1991). These findings are in conformity with the results
obtained in the present study.

Absolute Growth Rate (AGR)

The absolute growth rate (table 4a, 4b) differed
significantly due to spray of growth regulators during
kharif and rabi seasons at various growth stages. At
30-60 DAS, the highest absolute growth rate (kharif
40.53; rabi 40.84) was recorded by HG 365. Among the
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Table 4 a : Absolute growth rate (centi gram day"') as influenced by growth growth regulators, maximum absolute growth
regulators in cluster bean varieties during kharif 2015-16.

Variety (A)
G“’V(V;'I;Irn‘;g(;')““’” 30-60 DAS 60-90 DAS
HG 365 | HG 563| Mean (HG365 HG563| Mean
CCC500 4856 | 3490 | 41.73 | 2961 | 3299 | 31.30
CCC1000 51.64 | 3705 | 44.35 | 3860 | 4132 | 39.96
CCC1500 5226 | 3748 | 44.87 | 3891 | 41.70 | 40.31
MC 500 3407 | 2395 | 29.01 | 31.19 | 3271 | 31.95
MC 1000 3425 | 2404 | 29.15 | 3210 | 3357 | 32.84
MC 1500 3435 | 2410 | 29.23 | 3231 | 33.78 | 33.04
TRIA 500 3851 | 2730 | 32.91 | 3352 | 3525 | 34.39
TRIA 1000 3985 | 2809 | 33.97 | 2723 | 30.14 | 28.69
TRIA 1500 41.04 | 2548 | 33.26 | 2845 | 3136 | 29.90
Control 3078 | 2152 | 26.15 | 1587 | 1897 | 17.42
Mean 40.53 | 28.39 | 34.46 | 30.78 | 33.18 | 31.98
Factor SEm+ CcD SEm+ cD
Variety (A) 0.091 0.26 0.085 0.25
Growth regulators | 0.454 1.31 0.426 1.23
(B)
Interaction (A x B) - NS 0.486 1.41

Table 4 b : Absolute growth rate (centi gram day') as influenced by growth

regulators in cluster bean varieties during rabi2015-2016.

Variety (A)
G“’V(V;'I;Irn‘;g(;')““’” 30-60 DAS 60-90 DAS
HG365| HG563| Mean HG365 HG563| Mean
CCC500 4857 | 4075 | 44.66 | 2242 | 2829 | 25.36
CCC1000 51.69 | 4336 | 47.53 | 3020 | 36.16 | 33.18
CCC1500 5232 | 43.88 | 48.10 | 3043 | 3648 | 3345
MC 500 3449 | 2879 | 31.64 | 2480 | 2894 | 26.87
MC 1000 3472 | 2897 | 31.84 | 2557 | 2974 | 27.66
MC 1500 3482 | 29.05 | 31.93 | 2575 | 2993 | 27.84
TRIA 500 38.81 3246 | 35.64 | 2659 | 31.14 | 28.87
TRIA 1000 4028 | 33.65 | 36.97 | 20.73 | 2593 | 23.33
TRIA 1500 4146 | 2801 | 34.74 | 21.74 | 2703 | 24.38
Control 3127 | 2607 | 28.67 | 1127 | 1570 | 13.48
Mean 40.84 | 33.50 | 37.17 | 23.95 | 28.93 | 26.44
Factor SEm+ cD SEm+ CcD
Variety (A) 0.094 0.27 0.075 0.22
Growth regulators | 0.471 1.36 0.377 1.09
(B)
Interaction (A x B) - NS 0.429 1.24

rate (kharif 44.87; rabi 48.10) was recorded
by the application of CCC at 1500 ppm, which
was on par with CCC 1000 ppm (kharif 44.35;
rabi 47.53). The lowest absolute growth rate
was observed by the spray of MC 500 ppm
(kharif 29.01; rabi 31.64) preceded by MC
1000 ppm (kharif 29.15; rabi 31.84) whereas,
TRIA 1500 ppm resulted in intermediate values
of AGR (kharif 33.26 g, rabi 34.74 g). The
control recorded an absolute growth rate of
26.15 in kharifand 28.67 in rabi at 30-60 DAS.

The absolute and crop growth rates
indicating the accumulation of additional dry
matter per unit time and unit ground area were
found to be more during the first growth phase
between thirty and sixty days after sowing as
compared to the later growth phase which
could be attributed to the early vigour of the
crop. As compared to control, the spray of
growth regulating chemicals significantly
boosted the early growth rate of crop between
30 DAS and 60 DAS and eventually
accumulated more dry matter at the end of
first growth phase laying a strong foundation
for the second growth phase where lot of
economic parts developed. During second
growth phase also, the plants sprayed with
chemicals were found to show meritorious
accumulation of dry matter and eventually
could have exhibited the greatest biomass
production. CCC spray was found to be
superior in terms of growth rate since it had
shown maximum amount of photosynthetic
surface followed by triacontenol and mepiquat
chloride. The growth rates of mepiquat chloride
and triacontenol were falling numerically in
comparable range but the spray of CCC
showed a conspicuous lead in elevating the
growth rates per unit time and unit ground area.
However, the AGR values were in the clear
decreasing order from CCC to triacontenol to
mepiquat chloride.

Crop duration

The crop duration (table 5) differed
significantly due to spray of growth regulators
during kharif and rabi seasons. The highest
crop duration (kharif 110.82; rabi 101.95) was
recorded by HG 365. Among the growth
regulators, maximum crop duration (kharif
110.17; rabi 101.36) was recorded by the
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Table 5 : Crop duration (days) as influenced by growth regulators in cluster bean varieties during

kharif and rabi2015-16.

Variety (A)
Growth regulators (ppm)(B) Kharif Rabi
HG365 | HG563 | Mean HG365 | HG 563 Mean
CCC500 109.79 103.43 106.61 101.00 95.16 98.08
CCC1000 107.95 101.71 104.83 99.32 93.57 96.45
CCC1500 106.67 100.51 103.59 98.13 9247 95.30
MC 500 11147 104.26 107.87 102.55 95.92 99.24
MC 1000 112.61 10532 108.96 103.60 96.89 100.25
MC 1500 113.86 106.48 110.17 104.75 97.96 101.36
TRIA 500 112.17 105.01 108.59 103.20 96.61 99.91
TRIA 1000 111.83 104.74 108.29 102.89 96.36 99.62
TRIA 1500 11123 104.21 107.72 10233 95.88 99.10
Control 110.58 103.49 107.04 101.74 9521 98.47
Mean 110.82 103.92 | 107.37 101.95 95.60 98.78
Factor SEm+ CcD SEm+ CcD
Variety (4) 0.026 0.08 0.024 0.07
Growth regulators (B) 0.131 0.38 0.120 0.35
Interaction (A x B) 0.149 0.43 - NS

kharif and rabi2015-16.

Table 6 : Seed yield per plot (kg) as influenced by growth regulators in cluster bean varieties during

Variety (A)
Growth regulators (ppm)(B) Kharif Rabi
HG365 | HG563 | Mean HG365 | HG563 Mean
CCC500 1.92 1.73 1.82 1.82 1.64 1.73
CCC1000 2.08 1.87 1.98 1.98 1.78 1.88
CCC1500 2.11 1.90 2.01 2.01 1.81 1.91
MC 500 1.68 1.51 1.60 1.60 144 1.52
MC 1000 1.72 1.55 1.63 1.63 147 1.55
MC 1500 1.73 1.55 1.64 1.64 148 1.56
TRIA 500 1.76 1.58 1.67 1.67 1.50 1.59
TRIA 1000 1.92 1.73 1.82 1.82 1.64 1.73
TRIA 1500 1.95 1.76 1.85 1.85 1.67 1.76
Control 1.60 1.40 1.50 1.52 1.33 142
Mean 1.85 1.66 1.75 1.76 1.57 1.67
Factor S Em+ cD S Em+ cD
Variety (4) 0.00 0.01 0.00 0.01
Growth regulators (B) 0.01 0.03 0.01 0.03
Interaction (A x B) 0.01 0.04 0.01 0.04

application of MC at 1500 ppm followed by MC 1000
ppm (kharif 108.96; rabi 100.25). The lowest crop
duration was observed by the spray of CCC 1500 ppm
(kharif 103.59; rabi 95.30) preceded by CCC 1000 ppm
(kharif 104.83; rabi 96.45). Foliar application of TRIA
1500 ppm resulted in medium crop duration (kharif

107.72; rabi 99.10). The control recorded the crop
duration of 107.04 days in kharif'and 98.47 days in rabi.

With respect to crop duration, the differences
observed among the treatments were due to the
corresponding differences with regard to days to flower
initiation, 50% flowering, complete flowering coupled with
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the duration of flowering to pod drying. In spite of the
fact that CCC spray led to an enlarged time spent in pod
maturity, the plants had lesser crop duration perhaps due
to the fact that the CCC spray was early to initiate
flowering. On the other hand, mepiquat chloride though
late to flower initiation constricted the period of pod
maturity and exhibited summarily little more crop duration
as compared to control. In case of triacontenol, there
was an extended duration of crop period beyond the
control more significantly because it had a prolonged
period of pod maturity.

It can be pointed out here that it is not important to
have more crop duration in to but it is more important to
have more period spent in the reproductive phase which
was significantly differing with growth regulator sprays
and probably the same might lead to enhanced growth of
reproductive organs. The florifeours nature of the crop
may be a probably reason for not to have distinct
difference in the flowering phases and could complete
flower initiation in all the plants very quickly and therefore
the marginal increase or decrease in different treatments
in earliness or delayedness in respect of flowering could
not exhibit a highly prominent difference in overall crop
duration. Similar observations were also noted by Resmi
and Gopalakrishnan (2004).

Seed yield per plot (Kg)

The seed yield per plot (table 6) differed significantly
due to spray of growth regulators during kharif and rabi
seasons. The highest seed yield per plot (kharif 1.85 kg;
rabi 1.76 kg) was recorded by HG 365. Among the
growth regulators, maximum seed yield per plot (kharif
2.01 kg; rabi 1.91 kg) was recorded by the application
of CCC at 1500 ppm which was on par with CCC 1000
ppm (kharif 1.98 kg; rabi 1.88 kg). The lowest seed
yield per plot was observed by the spray of MC 500 ppm
(kharif 1.60 kg; rabi 1.52 kg), which was on par with
MC 1000 ppm (kharif 1.63 kg; rabi 1.55 g). Application
of TRIA 1500 ppm recorded a moderate seed yield per
plot during both kharif (1.85 kg) and rabi (1.76 kg). The
control recorded a seed yield per plot of 1.50 kg in kharif
and 1.42 kg in rabi.

Crop yield depend not only on the accumulation of
photosynthates during the crop growth and development,
but also on its partitioning into the desired storage organs.
These in turn, are influenced by the efficiency of metabolic
processes within the plant. The growth retardants are
capable of redistribution of dry matter in the plant thereby
bringing about improvement in yield (Chetti, 1991 and
Chandrababu et al., 1995). The pod yield in cluster bean
depends on the accumulation of photoassimilates and
partitioning in different plant parts. The yield in cluster
bean was found to be strongly influenced by the
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application of different growth regulators and thus
indicating the importance of these compounds in
increasing the yield potential through their effect on
various morpho-physiological and biochemical traits.

Similar opinion was expressed by Prabhavathi (2005)
who reported that the application of lihocin (1000 ppm)
resulted in significantly higher pod yield followed by
miraculan @ 1000 ppm and mepiquat chloride @ 1000
ppm as compared to control in cluster bean. The increased
yield was attributed to higher dry matter production and
its accumulation in reproductive parts, higher AGR, CGR
and enhanced chlorophyll and nitrate reductase activity.

References

Brar, R. S., D. Yadav and R. K. Joon (1993). Response of
fenugreek genotype to row spacing and seed rate. Forage
Research,19(2) : 148-50.

Chetti, M. B. (1991). Evaluation of chamatkar on groundnut.
Pestology, 15 : 43-50.

Chandrababu, R., K. Manian, M. Nagarajan and T. K.
Ramachandran (1995). Effect of mepiquat chloride on
growth and yield of groundnut. Madras Agricultural
Journal, 82(3) : 229-30.

Dashora, L. D. and P. N. Jain (1994). Effect of growth regulators
and phosphorus levels on growth and yield of soybean.
Madras Agricultural Journal, 81 : 235-37.

Ghosh, R. K., B. K. Mandal and B. N. Chatterjee (1991). Effect
of growth regulator on productivity of some major oilseed
crops. Journal of Agronomy and Crop Science, 167 : 221-
28.

Kumar, V. and M. K. Kaushik (2014). Growth substances
response to clusterbean (Cyamopsis tetragonoloba L.)
Growth parameters. Agriculture for Sustainable
Development,2(1) : 11-13.

Prabhavathi, V. H. (2005). Effect of plant growth regulators,
organics and nutrients on growth, physiology and yield
in cluster bean (Cyamopsis tetragonoloba L. Taub.). M.Sc.
(Agri.) Thesis, University of Agricult. Sci., Dharwad.

Sahu, M. P, N. S. Solanki and L. N. Dashora (1993). Effect of
Thiourea, thiamine and ascorbic acid on growth and yield
of maize (Zea mays L.). Journal of Agronomy and Crop
Science, 171 : 65-69.

Shah, T. and G. Prathapasenan (1991). Effect of cycocel on the
growth and yield of mungbean (Vigna radiata L. var. Guj-
2). Journal of Agronomy, 166(1) : 40-47.

Singh, J., J. N. Kavel and Z. S. Brar (1993). Compartmentation
of canopy dry matter and seed yield of summer mungbean

in relation to irrigation and cycocel regimes. Indian Journal
of Pulses Research, 6 : 207-09.

Resmi, R. and T. R. Gopalakrishnan (2004). Effect of plant
growth regulators on the performance of yard long bean
(Vigna unguiculata var. sesquipedalis L.). Verdcourt
Journal of Tropical Agriculture, 42(1-2) : 55-57.

Wasnik, K. G and A. K. Bagga (1996). Effect of mepiquat chloride
on growth and yield of chickpea (Cicer arietinum L.).
Indian Journal of Plant Physiology, 1(4) : 239-42.



