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ABSTRACT
An field experiment was carried out during 2010-11 and 2011-12 to study the impact of different organic and inorganic
sources of nutrients on growth, yield and economics in mungbean [(Phaseolus radiatus (L.) Wilczek)] – tall wheat (Triticum
aestivum L. emend. Fiori & Paol.) cropping system. The results indicated that application of 1/3 N each applied in form of
FYM + vermicompost + neemcake + 75% recommended fertilizer dose (RDF) recorded significantly higher yield attributes
and yield (1226 and 1359 kg ha-1) of mungbean and wheat (2908 and 2992 kg ha-1) during first and second year, respectively.
The net returns were higher with 100% RDF (Rupees 60272 and 66948), respectively, during both the years under mungbean-
wheat system. The benefit:cost was also found higher with the application of 100% RDF among different nutrient levels with
the value of 2.81 and 2.80 during 2010-11 and 2011-12, respectively.
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INTRODUCTION
Mungbean [(Phaseolus radiatus (L.) Wilczek)] –

wheat (Triticum aestivum L. emend. Fiori & Paol) cropping
system has a great potential in the northern plains zone of
India, comprising Punjab, Haryana, Western Uttar Pradesh,
Delhi, parts of Rajasthan, Madhya Pradesh etc. With many
problems coming to fore in the traditional rice-wheat cropping
system, the legume-wheat system has emerged as a good
alternative both as a part of crop diversification as well as
for maintaining the sustainability of the soils (Verma and
Sharma, 2007). As mungbean is a legume and wheat is a
cereal, together they complement each other in the cropping
system. However, both these crops require better nutrient
management practices to express their full potential. The
optimum dose of nutrients and their sources play an important
role in increasing the productivity of these crops. Due to
prolonged cultivation of crops with recommended dose of
inorganic fertilizers alone, the productivity of soils has gone
down, and time has come to supplement these inorganic
fertilizers with organics and micro nutrients to sustain the
fertility and productivity of the soils (Behera et al., 2007).
Integration of inorganic and organic sources of nutrients along
with biofertilizers is found to give higher productivity and
monetary returns in soybean (Singh and Rai, 2004;
Bhattacharya et al., 2008). Further the organic sources unlike
inorganic ones have substantial residual effect on the

succeeding crops (Duraisami and Mani, 2001). Introduction
of a grain legume in cereal-based cropping system aims at
increased productivity and profitability to achieve food and
nutritional security and sustainability. Keeping these points
in view a field investigation was carried out to workout
suitable nutrient management practices for higher productivity
and monetary returns in mungbean-wheat cropping system.

MATERIALS AND METHODS
The field experiments were carried out during 2010-

11 to 2011-12 at research farm of Department of Agronomy,
Chaudhary Charan Singh Haryana Agricultural University,
Hisar, India. The soil was sandy loam, low in available N
(152 kg ha-1), medium in available P (15.9 kg ha-1) and K
(218 kg ha-1) with organic carbon 0.51%.  Electrical
conductivity and pH were 0.22 dSm-1 and 7.74, respectively.
The treatments were T1- 50% RDF + 50% N through FYM;
T2- 1/3 N each applied in the form of FYM + vermicompost
+ neemcake; T3-T2 + biofertilizers containing N and P carrier
(Azotobacter+PSB); T4-T2 + 50 % RDF; T5-T2 + 75% RDF;
T6-50 % N through FYM + biofertilizer N + rockphosphate
+ PSB and T7-100% RDF. The treatments were applied in
mungbean and wheat both. Recommended dose of fertilizers
for mungbean and wheat were 20 kg N ha-1 + 40 kg P2O5 ha-

1 and 60 kg N ha-1 + 30 kg P2O5 ha-1, respectively. The
experiment was conducted in randomized block design with
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TABLE 1: Effect of organic and inorganic sources of nutrients on yield attributes and yield of mungbean.

Treatments          No. of primary                   No. of seeds                      Grain yield(kg ha
-1
)                        Biological yield(kg ha

-1
)

                      branches per plant                    per pod
2010-11 2011-12 2010-11 2011-12 2010-11 2011-12 Pooled 2010-11 2011-12 Pooled

T1 2.7 2.8 8.6 8.7 1103 1142 1123 7720 7703 7710
T2 2.5 2.6 8.0 8.2 897 941 919 6288 6583 6432
T3 2.5 2.5 8.0 8.0 903 952 928 6411 6630 6519
T4 3.1 3.2 9.6 9.5 1199 1328 1262 8316 8765 8539
T5 3.1 3.3 9.7 9.6 1226 1359 1291 8471 8842 8655
T6 2.1 2.2 8.0 8.0 499 526 513 3530 3689 3608
T7 3.1 3.2 9.6 9.3 1208 1302 1255 8284 8733 8507
SEm± 0.2 0.2 0.5 0.5 34 36 35 146 173 158
CD (P=0.05) 0.5 0.5 N.S. N.S. 99 111 102 449 530 486

7 treatments and 5 replications. The nutrient sources, viz.,
FYM (0.52% N and 0.21% P), vermicompost (1.5% N and
1.0% P) and neemcake (2.3% N and 0.5% P) as per the
treatments, were applied 30 days and 40 days before sowing
in mungbean and wheat, respectively, during both the years
and incorporated through land preparation in the soil; and
the nutrient levels of recommended dose of fertilizer were
applied broadcast and incorporated into the soil during final
seed bed preparation. Urea and Diammonium phosphate were
used as sources of N and P, respectively, for supplying the
levels of RDF.

Mungbean (Satya) was sown @ 15 kg ha-1 in 30 cm
rows during second and first fortnight of July during both the
years of experimentation. The seeds were treated with
biofertilizers, viz. Azotobacter and Phosphate Solubilizing
Bacteria (PSB) before sowing. Wheat (C-306) was sown in
20 cm rows using a seed rate of 120 kg ha-1 in the first fortnight
of December and first fortnight of November during 2010-
11 and 2011-12, respectively. The yield parameters were
recorded at physiological maturity and both the crops were
harvested manually, threshed and yield was recorded. The
net return and B: C ratio was computed using the prevailing
market rates and prices for the inputs and the seed of
mungbean and wheat.

RESULTS AND DISCUSSION
Growth and yield attributes: From the results of the study
it is evident that number of primary branches per plant in
mungbean (Table-1) was recorded highest in T5, T4 and T7

during first year of the study, whereas, in second year highest
number of primary branches per plant was observed maximum
in T5. T5 recorded 47.6, 24 and 24% higher number of primary
branches per pant over T6, T2 and T3 in first year, whereas
during second year T5 recorded 50, 26.9 and 32% higher
number of primary branches per plant over T6, T2 and T3.
Number of seeds per pod did not differ significantly in this
respect. It might be due to the fact that application of organic
manures (vermicompost and FYM) with inorganic manures

added higher amount of nutrients, caused better soil condition
and thereby, stimulatory effect on the growth of the plant,
produced more luxuriant plant automatically leading to higher
yield attributes. Corroborative findings by Singh and Singh
(2005) and Kumar et al. (2006) have also been reported.

In general, the growth characters in wheat were
superior in the second year (2011-12) as compared to first
year (2010-11) of the study. This may be due to favourable
weather conditions during second year. Dry matter
accumulation per meter row length at harvest was minimum
in T6 (182.40 g plant-1 and 187.40 g plant-1) and maximum in
T5 (225.28 g plant-1 and 232.28 g plant-1), respectively, during
both the years (Table-2). This might be due to the
improvement seem to have manifested in greater
physiological and metabolic activities in presence of organic
and inorganic sources of nutrients either alone or in
combination, thereby increasing plant height and ultimately
leads to higher dry matter accumulation. It is well established
fact that the incorporation of organic manure (FYM+
vermicompost+green manure) not only acts as a store house
of major and micro nutrients but is also known to influence
favourably the physical, chemical and biological properties
of soil (Yadav et al., 2009). Yield components viz., length of
spike and number of grains per spike was found higher when
T2+75% RDF (T5) is applied during both the years which
was at par with T7, T4 and T1 treatments in terms of number of
grains per spike. The sink capacity of a plant depends mainly
on vegetative growth of the plant which is affected positively
by application of nitrogenous fertilizers and supply of
photosynthates for the formation of yield components. Similar
observations were reported by Patel and Upadhyay (1993).

Productivity: Higher grain and biological yield (Table-1)
of mungbean were recorded in T5 during first and second
year of the experiment, respectively. T5 (1226 and 1359 kg
ha-1) recorded 145.6 and 158.3% higher grain yield over T6

during 2010-11 and 2011-12, respectively. From the pooled
data of two years, it is clear that significantly higher grain



Volume 38 Issue 4, 2015 511

TABLE 2: Effect of organic and inorganic sources of nutrients on dry matter accumulation, yield attributes and yield of tall wheat.

Treatments              Dry matter                 No. of grains                 Length of                       Grain yield(kg ha-1)                   Biological yield(kg ha-1)
                  accumulation at                 per spike                   spike (cm)

                   harvest (g plant-1)
2010-11 2011-12 2010-11 2011-12 2010-11 2011-12 2010-11 2011-12 Pooled 2010-11 2011-12 Pooled

T1 210.52 218.52 35.28 35.85 7.50 7.60 2316 2548 2432 6848 7290 7069
T2 197.38 206.38 32.13 33.13 7.30 7.40 1865 2166 2016 5671 6444 6056
T3 198.06 209.06 32.15 33.05 7.30 7.40 1875 2189 2032 5725 6505 6113
T4 223.88 231.88 36.30 37.70 7.60 7.70 2823 2969 2896 8268 8384 8326
T5 225.28 232.28 36.54 37.74 7.60 7.70 2908 2992 2950 8466 8708 8587
T6 182.40 187.40 28.79 29.59 7.20 7.20 1362 1474 1418 4210 4456 4332
T7 222.52 230.52 36.4 37.6 7.60 7.70 2848 2964 2906 8370 8696 8532
SEm± 2.93 2.86 0.58 0.60 0.35 0.35 76 77 74 209 190 198
CD (P=0.05) 8.54 8.63 1.77 1.83 N.S. N.S. 223 232 224 609 583 595

yield (1291 kg ha-1) was obtained in T5 being at par with T4

and T7 but significantly better over all other treatments. This
might be due to more number of primary branches, pods
per plant, LAI and dry matter accumulation, and efficient
and greater partitioning of metabolites and adequate
translocation of photosynthates and nutrients to developing
reproductive structure which lead to significantly more grain
yield. These observations are in line with the findings of
Behera et al. (2007), Shivakumar and Ahlawat (2008).
Biological yield was also recorded higher in T5 during both
the years of study. This might be due to easy availability of
plant nutrients and higher photosynthetic activities as
compared to under dose fertilized treatments (Kumar et al.,
2006).

Grain yield of wheat was found significantly
superior under T5 treatment followed by T7 and T4 during
both the years (Table 2). T5 produced 113.5 and 102.9%
higher grain yield over T6, respectively, during 2010-11 and
2011-12. This increase in grain yield may be ascribed to
better root growth and development, resulting in more
nutrient uptake and higher dry matter accumulation and its
subsequent translocation to developing spike. Similar results
have also been reported by Awasthi and Bhan (1993). Pooled
analysis also revealed the similar trend of grain yield which
was due to the supply of balanced amount of essential
nutrients to plants in suitable proportion and forms. Since
organic manure contains almost all the essential plant
nutrients, its incorporation in soil in conjunction with

inorganic fertilizers promotes rapid vegetative growth and
tillering, thereby, increasing the sink size in terms of ear
and grain growth. Significantly higher biological yield (8466
and 8708 kg ha-1) was found in treatment T5 during both the
years of study. Since biological yield is a function of seed
and straw yield representing vegetative and reproductive
growth of the crop, the profound influence of balanced
nutrition lead to realization of higher biological yield.
Corroborative findings have also been reported by Gangaiah
et al. (2012).

Economics: The highest mean values of gross returns were
found in T5, whereas, net returns and B: C ratio was
recorded highest in T7 during both the years under
mungbean-wheat cropping system.  During 2010-11, net
returns varied from Rs 8,633 (T6) to Rs 60,272 (T7) and
benefit:cost ranged from 1.23 (T2) to 2.81 under T7. Net
returns varied from Rs 11,550 (T6) to Rs 66,948 (T7) and
benefit: cost ranged from 1.29 (T2) to 2.80 under T7, during
2011-12 (Table-3). This is contributed to low cost of
cultivation under T7 (100% RDF) as compared to T5

(T2+75%RDF). The results are in conformity with those
of Joshi and Billore (2004) in soybean-wheat cropping
system. They reported that the highest net returns and
benefit: cost recorded in case of 100% N application was
at par  with 100% NPK (S-free) and 100%% NP.
Shivakumar and Ahlawat (2008) observed similar findings
with regard to net returns and B:C ratio in soybean-wheat
cropping system.

TABLE 3: Economics of different treatments in mungbean-wheat cropping system.

Treatments                          2010-11 (Rs ha-1)                                                                 2011-12 (Rs ha-1)
Cost of cultivation Gross returns Net returns B:C Cost of cultivation Gross returns Net returns B:C

T1 35020 83480 48460 2.38 38250 91132 52882 2.38
T2 54250 66640 12390 1.23 59199 76829 17630 1.29
T3 54349 69759 15410 1.28 59300 78577 19277 1.32
T4 55085 91210 36125 1.65 60034 102379 42345 1.70
T5 55503 95027 39524 1.71 56756 105258 48502 1.85
T6 34070 42703 8633 1.25 36499 48049 11550 1.31
T7 33250 93522 60272 2.81 37200 104148 66948 2.80
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