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Abstract: A field study was conducted at JNKVV, Kuthulia farm College of Agriculture, Rewa
(M.P.), India during summer season, 2015 to assess the productivity of moong bean as influenced by the
foliar application of thiourea. The moong variety TJM-3 was sown in randomized complete block design
with three replications. Foliar spray of three levels of thiourea (0.25, 0.50 and 1.0 g-1 litre) were applied on
crop foliage in two combination ie; at 15 and 30 days after sowing (DAS) and at 15, 30 and 45DAS
comprising seven treatments including one control The results revealed that there was significant increase
in all phenological parameters, growth and yield attributing charactersunder different concentration of
thiourea treatments and foliar spray combination. Treatment T4 (0.50 g/litre foliar spray at 15, 30 and 45
DAS) exhibited superiority in all phenological parameters. Chlorophyll content and pod length, number of
pods/plants, number of seeds /pod, 100 seed weight and seed yield increased significantly in comparison to
control. Seed yield was increased from 8.17 to 38.71% over control in different treatments of thiourea.
Maximum increase of 38.17% was associated with the treatment T4. Foliar application of 0.50 g/ litre at
15, 30 and 45 DAS treatment was found the best concentration and foliar spray schedule combination for
summer moong.
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Introduction: Moong bean (Vigna radiata L.) is
one of the popular and ancient crop is specially
recognized as an excellent source of protein. The
calorific value of green gram is 334 calories per
100g and its chemical composition is as follows:
crude protein 24.0 %, Fat 1.3%, Carbohydrate
56.6%, Minerals 3.5%, Lysine 0.43%,
Methionine 0.10%, Calcium 124 mg,
phosphorous 3.26 mg and iron 7.3 mg 14. It also
plays an important role in maintaining and
improving the fertility of soil through its ability
to fix atmospheric nitrogen in the soil by root
nodules. Nodules on the root of green gram
having Rhizobium bacteria, fix about 35 kg ha-1
atmospheric nitrogen. In dry and semi-arid
regions plants suffer from nitrogen deficiency
due to lack of organic matter. In these soils
though atmospheric nitrogen (N) is about 79 %
but plants are unable to utilize N as it is. Organic
matter contains more than 95 % (immobilized) of
the total soil nitrogen that gets converted into
ammonium (NH4+) by soil microorganisms.
NH4

-N is then converted into nitrate (NO3-) by

the process of nitrification. But being negatively
charged, nitrate (NO3-) leaches down easily.
Urea is used as a source of nitrogen which
readily loss nitrogen through its hydrolysis into
CO2 and NH3 gases by the action of urease
enzyme in the soil besides of
percolation/leaching, volatilization of ammonia,
and nitrification. Furthermore in soil, the
concentration of urea depends upon soil pH,
moisture content, temperature, organic matter,
and season of the year [1]. According to an
estimate, an average cultivated land loss about 22
kg nitrogen per hectare annually [2]. Therefore,
there is need to minimize the nitrogen losses
from the soil by the use some slow release
fertilizers. Coated urea has been reported to be
more effective in reducing environmental
pollution and increasing crop yield [3]. Sulfur-
containing compounds/ metabolites can be used
as fertilizers to reverse the effects of abiotic
stresses in agricultural crops [4]. Foliar
application is an alternative approach to reduce
the risk of nitrogen loss by urease activity in soil
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medium. Thiourea (TU) plays a bio-regulatory
role in improving growth and yield under abiotic
stresses, such as salinity, heat, drought, and
H2O2-induced oxidative stress [5-8]. TU is water-
soluble and can be readily absorbed in living
tissues and regulate diverse biological activities
[9-10]. It increases fresh and dry biomass, leaf area
and yield, total chlorophyll contents, starch,
reducing sugars, soluble proteins, and nutrients
uptake in many crops [11, 12, 7]. Summer moong
bean (Vigna radiata L.) is an important short-
duration legume crop but high temperature stress
adversely affects growth and physio-chemical
characters that lead to considerable (50 %) yield
loss [13-15]. As a leguminous crop it requires less
amount of nitrogen fertilizer and very well used
in crop rotation and in cropping system because
it maintains the soil fertility [16].

Therefore, in view of nutritional and
economic importance of summer moong bean
and regulatory role of thiourea, this study was
conducted with the main objectives to find out
the productivity enhancement through foliar
application of thiourea on moong bean plants.
Methods and Materials

A field experiment was conducted during
summer season of 2015 at JNKVV, Kuthulia
farm College of Agriculture, Rewa (M.P.) to
evaluate the effect of foliar application of

thiourea on moong bean. Seeds of moong variety
TJM-3 was sown in randomized block design
with three replications. Plot size of each
treatments was 5.0x4.0 m sq with spacing of
30x10 cm. Soil of experiment was silty clay loam
with neutral in reaction (pH 7.1), low in available
nitrogen (235 kg/ha) and phosphorus (9.6 kg/ha)
and high in available potash (461 kg/ha)
(Anon2012). Nitrogen and phosphorus Potash
fertilizers were applied as basal at the rate of
20:40:20 Kg/ha. Foliar treatment of three levels
of thiourea (TU) (0.25, 0.50 and 1.0 g-1 litre) was
applied on crop foliage. Each dose of treatment
was foliar sprayed in two combination ie; at 15
and 30 days after sowing and at 15, 30 and 45
days after sowing (DAS) comprising seven
treatments including one control. Data for
different phonological and yield attributes were
collected during flowering and maturity stages
and Chlorophyll content was measured by opti-
science chlorophyll meter, USA, which is a
portable diagnostic tool that measured greenness
or relative chlorophyll content of leaves of
summer moong bean crop. The collected data
were statistically analyzed using Fishers’
analysis of variance (ANOVA) technique and the
treatments were compared at 5% level of
significance.

Weather condition of crop growing period during Summer 2015.

Table 1-Mean squares from analysis of variance of the data for various phonological, growth and yield parameters of moong bean
plants foliarly sprayed with thiourea under summer conditions.

S.N. Source of variation DF (T) MSS DF (Error) Error-MSS Coefficient of Variation
1 Days to bud initiation 6 10.129*** 12 2.034 3.563
2 Days to flowering 6 5.268*** 12 0.860 2.097
3 Days to pod initiation 6 7.203** 12 0.842 1.957
4 Chlorophyll content index 6 6.826*** 12 0.702 9.533
5 Number of pods/plant 6 12.981** 12 4.296 10.984
6 Number of seeds/pod 6 3.970** 12 1.284 12.790
7 Length of pods 6 0.473** 12 0.146 6.076
8 100 Seed weight 6 0.661** 12 0.164 7.133
9 Seed yield (kg/ha) 6 145248.41** 12 3191.86 13.439
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Results and Discussion
Phenology of Control and TU Treated Plants:
Days to floral bud imitation, days to 50%
flowering and days to pod imitation was recorded
treatments of thiourea foliar spray. However,
treatment T3 (0.5 g/litre at 15 and 30 DAS) and
T5 (1.0 g/litre at 15 and 30 DAS) were at par.
Similarly treatment T2, T1 and T6 were also
found at par with each other but superior to
control.
Chlorophyll Content Index (CCI) of TU
Treated Plants: The chlorophyll content index

was measured during flowering stage of crop
growth indicated that foliar TU regulated the
leaves CCI in summer moong bean. Significantly
superior CCI was noted in treatment T6 (fig. 1B)
while, T5, T4 and T3 were at par may be due to
increase dose of TU from 0.50 to 1.0 g/litre
improving the photosynthetic pigmentation. TU
is an effective growth regulator that maintains
membrane integrity and functioning of cellular
organelles [9].

Figure 1. Phenology (A) and chlorophyll content (B) of Moong bean cv TJM-3 plants foliarly sprayed with thiourea during summer
condition.

Yield and its Attributing Characters in
Control and Treated Plants: Number of pods /
plant varied significantly among the different TU
treatments. Foliar spray of 0.5 g/litre at 15, 30
and 45 DAS (T4) exhibited superiority over all
other treatments (fig. 2A) while, treatment T5,
T3 and T6 were found at par indicating that
number of pods are genetically controlled
character  but TU has a potential for improving
growth [6]. Similarly the length of pods and
number of grains / pod was also differed
significantly among the treatments and highly
significant superior values was associated with
treatment T4 (0.5 g/litre TU foliar spray at 15, 30
and 45 DAS) while, treatments T3 followed by
T5 was at par. Similar positive response of foliar
application of Thiourea was observed on Faba
bean [17]. Effect of different concentration
treatments of thiourea was found significant on
100 seed weight of summer moong bean cv
TJM-3. Foliar application of 0.5 g/litre at 15, 30
and 45 DAS exhibited superiority over all other
treatments followed by T3 and T5 treatments.

In this study, foliar spray of different
thiourea concentrations at different DAS
significantly increased all yield attributing

parameters indicating positive response may be
due to increased level of chlorophyll contents
results an increased photosynthetic efficiency
and assimilate partitioning. Seed yield was varied
significantly among different levels of thiourea
treatments (fig. 2B). Application of TU @ 0.50
g/litre at 15, 30 and 45 DAS exhibited superiority
over all other treatments (1610 kg/ha). Higher
seed yield was associated with T4 may be due to
higher length of pods / plant, number of pods /
plant, number of seeds / pod and 100 seed
weight. Enhance level of chlorophyll content
maintain integrity of membranes, stabilizes
enzymes/ proteins complexes and prevents
protein loss at higher temperature. TU induced to
increase in growth and yield of moong bean
plants during summer could also be attributed to
its stimulation of enzymatic, osmoregulation
protection of photosynthetic pigments during
summer season [18]. Seed yield was increased
from 8.17 to 38.71% in different treatments of
thiourea over control. Maximum increase of
38.17% was associated with the treatment T4
followed by T3 (32.95%) and T5 (26.0%).
Treatment T1 and T6 was also exhibited 16.26
and 8.17 % increase over control.
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Figure 2. Yield attributing characters (A) and Yield (B) of Moong bean cv TJM-3 plants foliarly sprayed with thiourea during
summer condition.

Conclusion: The foliar application of thiourea at
0.50 g/litre foliar spray at 15, 30 and 45 DAS
increased chlorophyll content, number of pods /
plants, length of pods, number of seeds / pod,
100 seed weight and seed yield Therefore this
application was found appropriate to enhance
productivity of moong bean.
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