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Maximizing the yield of mung bean by foliar application' of growt

regulating chemicals and nutrients
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Abstract: The nutritional mansgement for meaximizing yicld in pulses is the necd
of the day to overcome the malnutrition of the people in the developing countries.
An attempt wns made with different growth rcpulating chemicals and nutrients and
in combination as foliar supplementary with a view to increase the yicld in green
gram (mungbean). The total dry matter production (TDMP) and yield components
were related to the yield as influenced by the supplementation of the growth regulating
chemicals and nutrients and their combination. The combination of 100 ppm salicylic
acid, 2% DAP, 1% KCI and 40 ppm of NAA hos influenced the TDMP to the level
of 27.430 g plant' as apainst the control (20.242 g plant?). The high TDMP had
also resulted in efficient translocation of assimilates which led to a higher grain yield
(144338 kg ha') by way of increased yicld components,
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Introduction

Contribution of pulses to Indian Agri-
culture and daily life has been tremendous besides
being one of the important constituents of our
diet. Greengram is the third important pulse
crop in India, covering an area of 2.86 million
hectares, accounting for 12 per cent of the
total acreage, but constitutes only 8 per cent
of the total pulse production of the country.
This is due to the fact that average productivity
of greengram is as low as 467 kg ha' in
India, while the average productivity of other
legumes was 778 kg ha’'. The causes for such
low yield were a number of physiological,
biochemical as well as certain inherent factors
associated with the crop. Apart from the genetic
constitution, the physiological factors such as
inefficient pamlmmng of assimilates, poor pod
selting, excessive flower abscission and lack
of nutrients during the critical stages of crop
growth were found to be some of the yield
barriers of mungbean (Alberta and Bower, 1983;
Promila Kumari and Varma, 1983).

Nutrients play a pivotal role in increasing
the seed yield in pulses. Foliar application of
major nutrients like nitrogen and potassium
was found to be as good as soil application
(Subramanian and Palaniappan, 1981). Accord-
ing to Mitra er al. (1988), nitrogen is the

TDMP, Yield.

major limiting factor for yield in mungbea
Several reports (Hamid, 1991; Kalita er a
1994) suggested that supplementing urea at 1l
reproductive stage significantly enhanced
seed yield by delaying leaf senescence in mungbea
The objective of the study was to develc
a suilable combination of nutrient and pla
growth regulating chemicals for improving ti
yield of the mungbean.

Materials and Methods

A field experiment was carried out durir
kharif2002, in the Department of Crop Physiolog
Tamil Nadu Agricultural University, Coimbato
using greengram variety CO 6. The treatmen
comprised of T, - Control, T, - Salicylic aci
100 ppm; T, - ' Di-ammonium phosphate 29
T, - DAP 2% + Potassium chloride 1%
Naphthalene acetic acid 40 ppm; T, - SA 1C
ppm + DAP 2% + KCI 1% + NAA 40 ppr
T, - Combined spray of DAP 2%, SA 100ppn
NAA 40 ppm, KCl 1%, Ferrous sulphate 0.55
Zinc sulphate 0.5%, Sodium Molybdate 0.05%
Boric acid 0.2%. The whole plant samples wer
pulled out at regular intervals of 5 days froi
30th onwards till 65th day; shade dried initiall
and then dried in hot air oven at 80°C an
dry weights recorded. The number of pod
per cluster was counted at harvest from fiv
plants and mean arrived. The mean flowe
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ible 1. Effect of plant growth regulating chemicals and nutrients on total dry matter production of

greengram (variety CO-6)

eatments

Total dry matter production (g. plant?)

45% 50% 55m 60™ 65%
day day day day day

30% 40%
day day
| = Control 9.28 10.17
} = SA 100 ppm 9.26 10.40
} ~ DAP 2% 9.27 10.89
I-DAP 2% KCl 1% + 9.28 10.21
NAA 40 ppm
i — SA 100 ppm + DAP 2% 928  11.18
+ KCl 1% + NAA 40 ppm :
) = DAP + KCI + NAA + 9.28 10.86
Bo + Fe + Zn + Mo
«d 0.03 0.03
2 (P=0.05) 0.06 0.07

13.52  14.20 15.85 18.08  20.24
16.18 16.97 18.98  22.20 24.78
17.43  18.80 20.82 2429 26.46
15.71 17.12 1876 21.96 24.08

18.39 19.81 2285 2532 27.44
17.26  18.61 2491 23.89 2599

0.19 0.15 0.10 0.24 0.20
0.41 0.32 0.22 0.50 0.45

[‘ﬂhle 2. Effect of plant growth regulating chemicals and nutrients on seed yield and yield components

© of greengram (variety CO 6)

: Treatments No.of No.of Fertility Trans- Seed C:B
- pods/ flowers/ co-efficient location yield  ratio

i cluster plant (%)  efficiency(%) (kg ha')
T1 - Control 13.20 47.40 27.89 64.23 1162.41 3.01
‘T2 - SA 100 ppm 14.37 42.30 33.97 65.16 1250.59 3.09
T3-DAP2% 16.535 43.30 38.19 67.30 1371.79 347
- T4-DAP 2% + KCl 1% 14.90 45.82 32.54 64.31 1195.00 2.58

+ NAA 40 ppm

T35 - DAP 2% + SA 100 ppm 19.45 48.12 40.41 68.65 1443.38 3.15

+ KCl 1% + NAA 40 ppm

T6 — SA + DAP + KCI + NAA 15.22 42.717 35.59 73.88 1285.31 2.77

+ Bo (0.2%) + Fe (0.5%) +
Zn (0.5%) + Mo (0.05%)

SEd 0.75 1.06 - - 40.3 -
CD (P=0.05) 1.61 2.27 - - 85.9 -

number per plant was assessed from the total
number of flowers produced from the com-
mencement o the end of flowering period.
Co-efficient of fertility was also assessed {rom
the relationship between number of flowers
produced per plant and number of pods produced
per plant. The translocation efficiency was derived

from relationship between the total pods plus
seed weight and the seed weight alone. The
translocalion efficiency is a measure of the
translocated dry weight from the pod walls
to the seed. The design adopted was RBD
with four replications. The plol size was
5 x 4 m. The statistical procedure developed
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by Panse and Sukhatme (1995) was adopted
for analyzing the data.

Results and Discussion
Total dry matter production

Initially, the dry matter production was
not significantly different among the treatments
(Table 1). After the foliar application (30"
and 45% day), the dry matter started increasing
and the maximum dry malter production was
recorded on the 50* day in T, (19.81 g.pl')
followed by T, (18.80 g.pl™). The T, treatment
(SA 100 ppm '+ DAP 2% + KCl 1% + NAA
40 ppm) recorded the maximum TDMP at all
the stages of development. The results of Vinay
Singh and Tomar (1993) who recorded higher
TDMP by foliar application of 60 ppm K,
was confirmed in this experiment. The increase
in stem weight due to the application of NAA
was reported by Ankaiah and Madhusudhana
Rao (1993).

Yield and its components
Number of pods per cluster

Maximum pods per cluster were registered
in T, treatment (SA 100 ppm + DAP 2%
+ KCI 1% + NAA 40 ppm) (19.45) which
was highly significant over other treatments.
The treatment T, (DAP 2%) recorded the nmext
highest number of pods per cluster (16.55).
However the treatment T, (DAP 2%, SA 100
ppm, NAA 40 ppm, KCl 1%, Ferrous sulphate
0.5%, Zinc sulphate 0.5%, Sodium Molybdate
0.05%, Boric acid 0.2%) was on par with
T, T, and T, which were comparable with
each Dﬂlﬂ-l’ (Tal:-ia 2). The results of the present
study were supported by Gosh er al. 1985
and Majumdar et al. 1989 who reported that
K nutrition increased pods per cluster in mustard
and rape. Mishra and Mahatim Singh (1991)
opined that foliar application of NAA improved
the pod number in pigeonpea.

Number of flowers per plant

The T, treatment produced more numbers
of flowers per plant (48.12) and was on par
with T, control (47.40). The T treatment recorded
45.82 flowers per plant. T,, T, and T, recorded
the flowers within a narrow range of 42 to
43 flowers per plant and were comparable.

C.N. Chandrasekhar and.U. Bangarusan

Jenson and Tophoj (1985) obtained more numb
of flowers by NAA application. Potassium nutritin
improved the flower number in mungbhean whe
K was applied as KH,PO, than KCL

Fertility coefficient
The highest cocfficient of fertility wa

observed ° - treatment (40.41%) followe
by T, (. ,l The lowest fertility coefficier
(EC) ~ secorded in T, (27.89%). Th

mic  .nentsin the foliar spra}r solution, howeve
did ot influence the F7 as noticed in 1
treatr ent, which recorde 1 FC of 35.59%
Kars . Singh (1989) repuried ‘that 25 ppm c
NAA enhanced the FC in chickpea by wa
of increased pod set. The growth regulate
NAA had influenced the fertility of flower
significantly.

Grain yield

The maximum grain yield was recorde
in T, treatment followed by T, treatment (DA
2% spra}r} T, and T, reg:stcmd grain yield
of 1250.59 kgha‘ and 128531 kg ha' respectivel
and were comparable (Table 2). Foliar ap
plication of SA, DAP, NAA and KCI at dose
tried had significantly improved the seed yiel
of greengram. The highest yield was recorde
in T,. The increase in yield was due to th
increase in the number of flowers per plar
and higher fertility coefficint imparted by th
foliar application of nutrient chemicals and plar
growth regulators. Mungbean, though produce
more number of flowers, most of them ge
abscised without forming pods. The retentio:
of flowers and pods can be increased by eithe
foliar application of nutrients or plant growtl
regulators as reported by Sharma and Dey (1986
in soybean and by application of NAA am
KCl for increasing the flower number in mungbea
(Rajendran, 1991). The next best yield of 1371.7!
kg ha' was recorded in T, signifying tha
the DAP spray alone could be the next alternativi
lo the combined application of nutrient chemi
cals and plant growth regulating chemicals. Th
T, treatment recorded only 1285.31kg ha' will
a yield increase of 10.57 per cent over control

Translocation efficiency

Higher translocation efficiency was observes
in T, treatment (Table 2), which recorded a
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liciency of 73.88%. However, the yield in
is treatment was not comparable to the
mslocation efficiency. The translocation efficiency
" other treatments ranged from 64% to 68%.
wough T, treatment recorded a tramslocation
Ticiency of 68.65%. This treatment recorded
¢ highest grain yield among the treatment
ied.

ast benefit ratio

The highest cost benefit ratio was fr_:="éred
the T, treatment MAP 2% foliar spray::3.47)
hich signifies ti-:uthe- DAP foliar sptay is
e cheapest cultural practice in achievingtzood
ain yield with minimum production cost. THough
treatment recorded the highest seed yield,
¢ increased yield over that of T, treatment
is not commensurate with the cost of additional
out incurred in T, resulting in lower cost
nefit ratio of 3.15 as compared to that of
(3.47).

ynclusions

The study has revealed that foliar application
growth regulating chemicals and nutrients
combination of 100 ppm salicylic acid, 2%
AP, 1% KCI and 40 ppm of NAA had given

sher grain yield in greengram under irrigated

nditions. The causes for the increase in yield

: the increased dry matter production and
: fficient assimilate translocation to the devel-
yping sink leading to increased number of clusters
wd flowers per plant that ultimately resulted
n higher grain yield.
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