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ABSTRACT

A field experiment was conducted during summer season 2012 and 2013 at the research farm R.B.S.
college Agra, U.P., to find out the effect of different levels of growth regulator on number of leaves,
seed yield/plant, harvest index and other characters of Pant mung-5, K-851, SML-668 and Pusa-9072
varieties of mungbean. The application of GA treatment at 10™" dose gave the comparatively higher in
case of leave/plant, number of flower dropped/plant and plant biomass were observed in both the
years. Mostly experimental varieties showed better performance of number of days of flower
initiation and number of flowers/plant was recorded at dose 10™ of treatment 10" and 10°. The IAA
treatment was found superior at dose 10° in respect of Pant mung-5 and K-851 with days of pod
maturity. The significant difference was observed in SML-668 and P-9072 with days maturity of GA at
dose 10 and BA at dose 10 respectively, in both the years. The maximum seed yield/plant recorded
by Pant mung-5 and P-9092 under TIBA treatment dose 103 and other treatments and varieties were
found susceptible at said condition be said that maximum seed yield/plant was showed by variety
Pant mung-5 under 2,4-D at 10" and BA dose 10° gave the minimum seeds yield/ plant by of plant

mung-5, SML-668 and K-851.

Key words :

India is the largest pulses producing country in the
world. Pulses are mainly grown in rainfed area.
Mungbean (Vigna radiata L.) is considered as one of
the most important pulse crop in India. It is important
legume crop characterized by a relative high content of
protein (22%) and short summer season crop. It is one
of important pulse crop cultivated in India ranking third
having about 70% of the world area and 45% of
production. In India area occupied by mungbean is
about 23.63 million ha. with total production of 14.56
million tones but average productivity (625 kg/ha) is
quite low. The various application of optimum quantity
of growth regulators play an important role in high seed
yield/plant and harvest index in mungbean (1, 2). The
remarkable research work has not been conducted
under arid, semi arid and rainfed conditions to find out
the proper doses of growth regulator application for
getting high plant biomass, harvest index and seed
productivity in mungbean. Keeping in view the above
facts the present study was under taken to find out the
effect of application of growth regulator on plant
biomass, harvest index and seed productivity and other
characters in different varieties of mungbean viz.- Pant
mung-5, K-851,SML-668 and Pusa-9072 under Agra
region.

growth regulator, seed yield and harvest index.

MATERIALS AND METHODS

A field experiment was conducted during summer
season 2012 and 2013 at the research farm R.B.S.
college Agra, U.P., to find out the effect of four levels
viz, control, 10", 102, 10%of growth regulators on
number of leaves/plant, number of days of flower
initiation, number of flowers/plant, number of flowers
dropped, days of pods maturity, seed yield/plant, plant
biomass and harvest index of four varieties viz, Pant
mung-5, K-851,SML-668 and Pusa-9072 of
mungbean. Agra is situated at 27° 11°0” N and 78°1°0”
E longitude at an altitude of 171m above mean sea
level and has a subtropical climate with dry hot
summers and cold winters. The mean maximum
temperature during the hottest month (June) ranges
between 41-48°C, while mean minimum temperature in
the coldest months (December-danuary) ranges
between 2-8°C. Of the average annual rainfall of 695
mm, about 88% is received between June and October
and the rest during winters. The experimental design
was factorial randomized block with three replications.
Urea was the source of nitrogen and the source of
sulphur was gypsum while triple super-phosphate was
used as source of phosphorus but in case of Potash in
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soil was rich. Observations were recorded time to time
on number of leaves/plant, number of days of flower
initiation, number of flowers/plant, number of flowers
dropped, days of pods maturity, seed yield/plant, plant
biomass and harvest index. The data collected in the
experiment for different characters were subjected to
statistical test for significance and analysis of variance.
Critical difference (CD) values at 5% probability level
were computed for making comparisons between
treatments. Association between vyield and its
contributing characters were determined by multiple
correlations method and the dependence of yield on its
important contributing morphological characters were
also determined by the multiple regression method
suggested by (3).

RESULTS AND DISCUSSION

Number of leaves/plant : The results presented in
table 1a and 1b showed that In case of variety P-9072
and Pant mung-5 the dose 10" of GA, IAA and BA
increased significantly the number of leaves as
compared to other doses of the same growth regulator.
GA at all doses increased significantly the number of
leaves/plant as compared to the corresponding doses
of IAA and BA except in variety P-9072 in 2013.GA and
IAA were induced more number of leaves/plant at
doses of 10" and 10 as compared to control. BA at
doses 10" and 102 were almost at par with control. In
case of TIBA and 2,4-D dose 10 induced significantly
more number of leaves/plant as compared to the control
and other doses of the same growth regulators. 2,4-D
induced, in general, more number of leaves as
compared to TIBA in Pant mung-5. However, the
numbers of leaves/plant were more in GA and IAA. In
case of varieties SML-668 and K-851 all the growth
regulators behaved the same way as in the varieties
P-9072 and Pant mung-5. The quantum of number of
leaves was much higher in case of GA and IAA whereas
it was lower in case of 2,4-D and TIBA. These findings
are in concordance with the reports of (4). These results
indicate that 2,4-D and TIBA did not encourage the
vegetative growth because the number of leaves were
less in plants treated with these growth regulators.
Whereas GA and IAA did encourage the number of
leaves as these were significantly higher as compared
to other growth regulators and the control. This
behavior is on the expected lines because 2,4-D and
TIBA are growth retardants whereas IAA and GA are

known growth promoters.
reported by (5).

Similar findings were

Number of days of flower initiation : It is revealed
from table-1a and 1b that in varieties K-851 and
SML-668 in both the years, there was significant
increase or decrease in the number of days to flower
initiation at various doses between the growth
regulators used and compared to control. In general,
the lowest dose of 10 of both TIBA and 2,4-D took
least number of days to flower initiation as compared to
other doses significantly. In case of GA and IAA the
dose of 10° took maximum number of days as
compared to the other doses of the same growth
regulators. In case of varieties Pant mung-5 and
P-9072 the behaviour of all the growth regulators was
same but the differences were significant in increasing
or decreasing the number of days taken to flower
initiation. Least number of days were taken by 2,4-D
than TIBA at the dose of 10 as compared to other
growth regulators at all the doses The results are in
agreement with those obtained by (6) who reported
that the 2,4-D and TIBA seed treatments induced early
flowering as compared to other growth regulators.

Number of days of flower/plant : In table 1a and 1b it
was observed that the plants treated with GA and I1AA
had more number of flowers than the plants treated
with TIBA, 2,4-D and the control though statistically the
differences were significant in case of varieties K-851
and SML-668. On the other hand, the differences were
also significant in varieties Pant mung-5 and P-9072. In
these varieties significantly less number of flowers
were observed in plants treated with TIBA as
compared to even 2,4-D except Pant mung-5 in 2013.
In case of both TIBA and 2.4-D, the dose of 10
induced least number of flowers. In Pant mung-5 and
P-9072 at control had significantly more number of
flowers as compared to BA, TIBA and 2,4-D at all
doses except Pant mung-5 in 2013, whereas GA and
IAA treated plants had significantly more number of
flowers at all doses. Similar findings were reported by

(4).

Number of days of flower dropped : The results
presented in Table-1a and 1b the in case of varieties
K-851 and SML-668 the growth regulators induced
significant reduction in the number of flower dropped at
all doses. In case of GA and IAA, the flowers dropped
were more as compared to control and were less the
plants treated with TIBA and 2,4-D at all doses. In case
of varieties SML-668 and K-851 BA at all doses
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behaved like control as the number of flowers dropped
was similar to control. In case of varieties Pant mung-5
and P-9072, TIBA and 2,4-D at all doses induced less
number of flowers dropped as compared to control. On
the other hand, GA and IAA at all doses had
significantly more number of flowers dropped/plant
compared to control except 102 dose of IAA in variety
P-9072. In case of 2,4-D at 10 dose in 2012, the
number of flowers dropped/plant were least. It is a
general observation that in Pant mung-5, the numbers
of flowers dropped/plant in 2013 were more than in
2012. These results are in conformity with the findings
of (6).

Days of pods maturity : It was observed in table 2a
and 2b that in varieties SML-668 and K-851 in both
years there was significant impact of the individual
growth regulators whereas their doses and the
interaction also showed a significant impact. The 10-3
dose of GA, IAA and BA delayed the pod maturity in
both K-851 and SML-668 in both the years whereas the
same dose of TIBA and 2, 4-D reduced the number of
days to pod maturity. Within TIBA and 2, 4-D, 10”' dose
delayed the pod maturity by 4-5 days as compared to
the 10 dose but in case of GA, IAA and BA the impact
of the dose was reversed the 10 dose reduced
whereas 107 increased the number of days to pod
maturity. Maximum days (80.30) were taken by 107
dose of GA whereas minimum number of days (60.13)
were taken by 10 dose of 2,4-D. These results confirm
the findings of (1). In the varieties Pant mung-5 and
P-9072, the significant differences between the growth
regulators when compared with each other and also
when compared to control. Even the impacts of the
doses of each growth regulator were found significant.
The impact of BA was very important as all doses
delayed the pod maturity like to the same doses of GA
and IAA. The general behaviour of the doses of BA was
similar to GA and IAA. On the other hand, the response
was reversed when compared to TIBA and 2,4-D. This
behaviour of BA indicates that the response of the
varieties to BA is closer to GA and IAA but entirely
different than 2,4-D and TIBA. In case of varieties Pant
mung-5 and P-9072, the behaviour of all growth
regulators was the same as in case of varieties K-851
and SML-668 but the number of days taken to pod
maturity were more in general, in IAA the dose 107 took
maximum number of days (80.67) whereas the
minimum number of days (52.33) were taken by 10®
dose of 2, 4-D. Similar results were reported by (2).

Seed yield/plant : The data given in table 2a and 2b
revealed that In varieties Pant mung-5 and P-9072
there has been significant and substantial
increasement in seed yield/plant in case of 10 dose of
2,4-D and TIBA as compared to the control. However,
2, 4-D is better than TIBA in increasing the yield at 107
dose. In both GA and IAA the 10! dose also induced
significantly better yield but it was substantially less
than the 10 dose of both TIBA and 2, 4-D. BA at all
doses except at 10 dose in P-9072 in both years was
close to the control but the response of Pant mung-5
was better than the P-9072. In varieties K-851 and
SML-668 the response of the growth regulator was like
that of Pant mung-5 and P 9072 but the quantum of
seed yield was poor in the varieties K-851 and
SML-668 as compared to the varieties Pant mung-5
and P-9072. These results are in conformity with the
findings of (1) it can be concluded that TIBA and 2,4-D
at lower dose of 10 induced better seed vyield as
compared to 10" dose of GA and IAA. Between
varieties SML-668 and K-851, K-851was better
responding then SML-668 and between varieties P
9072 and Pant mung-5, Pant mung-5 was better than
P-9072 (2).

Plant biomass : The results concerning plant biomass
of the varieties SML-668 and K-851 treated with GA
was much higher as compared to control and the
varieties Pant mung-5 and P-9072. The growth
regulators induced higher vegetative growth in case of
SML-668 and K-851 than pant mung-5 and P-9072 in
2012. In the varieties Pant mung-5 and P-9072, the
dose 107" of GA, IAA and BA induced higher plant
biomass in both the years as compared to 102 and 107
doses whereas this trend was reversed in case of TIBA
and 2,4-D where in 10" induced lower biomass as
compared to both 102 and 103, 2,4-D and TIBA
induced much less plant biomass whereas at 107 GA
and IAA were almost at per with control. When various
doses of TIBA and 2, 4-D are compared within
themselves, 2, 4-D induced the lowest biomass in 2013
at 10" dose and higher biomass was induced by TIBA
at 10 in 2013. In varieties K-851 and SML-668, the
growth regulators GA, IAA and BA at 10" dose
increased the plant biomass in order GA>IAA>BA.
Between the growth regulators, GA at all the doses
increased the plant biomass over control, therefore,
acting as a true growth promoter for the vegetative
parts. BA at all doses except 10™ in 2012 significantly
reduced the plant biomass as compared to control. GA,



Yadav and Singh 533

IAA and BA in general induced higher plant biomass at
higher doses and lower biomass at lower doses. In
case of TIBA and 2, 4-D, in general, the plant biomass
was much lower than the GA and IAA. However, the
plant biomasses of the BA treatments were in general
lower than either those of GA and IAA. The lowest plant
biomass was induced by 2, 4-D at 10" in the variety
Pant mung-5 in 2013. These results are in full
agreement with those observations by (7).

Harvest index : The data given in table 2a and 2b
revealed that In case of varieties K-851 and SML-668,
all the doses of TIBA and 2,4-D induced substantially
and significantly higher harvest index as compared to
all the doses of GA, IAA and BA in decreasing order the
BA was least effective. Specifically the dose of 102 of
2,4-D was more effective than the corresponding dose
of TIBA. As compared to the control, all the doses of
TIBA and 2,4-D are significantly superior whereas BA
at all doses was significantly inferior in inducing the
harvest index. Both GA and IAA were almost equal to
control. In varieties Pant mung-5 and P-9072, the
lowest dose 107 of both TIBA and 2, 4-D were superior
to other doses. This dose was significantly and
substantially superior as compared to control. BA at all
doses was almost at par with control. The results show
that for increasing the harvest index, 2,4-D at 10 is the
best dose as the case is with TIBA. 2,4-D at 10? was
also quite superior to the other doses. The varieties
P-9072 and Pant mung-5 responded better than the
varieties K-851and SML-668 whereas Pant mung-5
performed better than the SML-668 These results are in
conformity with the findings of (1, 2) it therefore appears
that 2,4-D and TIBA will ultimately result into better
seed yield as they induced better harvest index and the
plant biomass.

CONCLUSION

The findings of present study clearly indicate the role of

proper varieties and growth regulators for getting
higher seed yield/plant in variety pant mung-5 followed
by K-851, P-9072 and SML-668 gave better results in
that order use of 2,4-D dose 107 give higher seed yield/
plant was best than all other growth regulators for
achieving better number of leaves/plant, number of
days of flower initiation, number of flowers/plant,
number of flowers dropped, days of pods maturity,
plant biomass and harvest index, under Agra region.

REFERENCES

1. Zaghlool, S. A. M. (2002). The effect of gibberellic acid
(GA3), salicylic acid (SA), sperimidine (Spd) and
methods of application on growth, vyield, some
chemical constituents and some pytohormones in
mungbean (Vigna radiata L.).Arab Universities Journal
of Agricultural Sciences, 10(2) : 493-504.

2. Zhao Hui Yan HuaXiao Zhou ShiXue Xue YanHui
Zhang Chao Zhang LiHuo Dong Xue Cui Qing Zhang
Yan Zhang BaoQi Zhang Zhe. (2011).The growth
promotion of mung bean (Phaseolus radiatus) by
Enterobacter asburiae HPP16 in acidic soils. African
Journal of Biotechnology; 10(63) : 13802-13814.

3. Cochran, W.G. and Cox, G.M. (1967). Experimental
Designs. 1" Ed. John Wiley and Sons, Inc. New York.

4. Basharat Ali Sabri and A. N. Shahida Hasnain (2010)
Rhizobacterial potential to alter auxin content and
growth of Vigna radiata (L.). World Journal of
Microbiology and Biotechnology;. 26(8) : 1379-1384.

5. Chatterjee, R. Choudhuri, P. (2012). Influence of foliar
application of plant growth promoters on growth and
yield of vegetable cow pea [Vigna unguiculata (L.)
Walp.]. Journal of Crop and Weed 8(1): 158-159.

6. Bhatt, B.N., Mishra, A. and Chandola, R.P. (1972).
Studies in flower shedding behavior in green gram
(Phaseolus aureus Roxb). Science and Culture 38 :
250-251.

7. Barnali Dey and Srivastava, R. C. (2006). Effect of foliar
application of plant growth regulators (IAA, GAs and
kinetin) on nitrate reductase activity and biomass in
green-gram (Vigna radiata). Journal of Applied
Bioscience 32(1): 54-58.



