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ABSTRACT

Background: To work out the residual effect of rice residue, FYM and fertilizers on summer moong (Vigna radiate L.) in Rice-potato-
summer moong cropping system.

Methods: The present study was carried out at research farm, department of Agronomy, Punjab Agricultural University, Ludhiana,
Punjab. The experiment was laid out in factorial randomized block design with two factors. Factor A contains five nutrient management
treatments in potato (Rice residue+ 125 % NPK + 25 t ha! FYM, Rice residue+ 100% NPK + 25 tha* FYM, Rice residue+ 75 % NPK +
25 tha! FYM, Rice residue + 125% NPK + 0 tha* FYM and Without rice residue + 100% NPK+ 50 tha* FYM) and factor B contains three
nitrogen levels in summer moong (0 kg ha* N, 6.25 kg ha' N and 12.5 kg ha' N ).

Result: The plant height, branches, dry matter accumulation, LAl and chlorophyll content index were significantly affected with the
treatments applied to preceding potato crop. The application of rice residue+ 125% NPK + 25 tha'* FYM to potato crop resulted
significantly higher plant height, branches, dry matter accumulation, LAl and chlorophyll content index of moong crop as compared
to rice residue+ 75% NPK + 25t ha* FYM and rice residue+ 125% NPK + 0 tha* FYM while at par to rice residue+ 100% NPK + 25 tha FYM
and without rice residue + 100 % NPK+ 50 tha FYM. The significantly higher biometric parameters were observed with 12.5 kg ha' N
which was significantly higher than the 0 and 6.25 5 kg ha'* N. The application of rice residue+ 125% NPK + 25 t ha' FYM to potato
crop resulted significantly higher yield and yield attributing characters as compared to rice residue+ 75% NPK + 25 t ha* FYM and rice
residue+ 125% NPK + 0 tha* FYM while at par to rice residue+ 100% NPK + 25 tha* FYM and without rice residue + 100% NPK 50 tha* FYM.
The application of higher dose of nitrogen @ 12 kg ha* also significantly increased the yield and yield attributing characters as
compared to lower doses of summer moong. The nutrients uptake ( N,P and K) was also maximum with rice residue+ 125% NPK + 25
t ha! FYM which was at par to rice residue+ 100% NPK + 25 tha' FYM and without rice residue + 100 % NPK+ 50 tha* FYM while
significantly higher than other treatment. The application of higher dose of nitrogen @ 12 kgha' in summer moong also significantly
increased the nutrient uptake and protein content as compared to lower doses.

Key words: FYM, Nitrogen, Potato, Rice residue, Summer moong.

INTRODUCTION

The rice-wheat cropping system (RWCS) is the backbone
of Indian farming, especially in the north-western region.
But continuous adoption of the RWCS in northwest India
has resulted in major challenges and stagnation in the
productivity of this system. Several emerging problems,
such as the exhausting nutrient pool in soil, deteriorating
soil health, groundwater depletion, escalating production
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cost, labor scarcity, environmental pollution due to crop
residue burning and enhanced greenhouse gas emissions,
climatic vulnerabilities and herbicide resistance in weed
species, are a few major threats to its sustainability. Modern
concepts in crop production such as crop diversification
with short duration crops varieties, conservation agriculture,
integrated nutrient management, residue management,
precision farming and different farming techniques has
been developed to solve these issues and increased the
production level, without hampering the natural resources.
Mung bean (Vigna radiata L.) is an important legume or
pulse crop, which can be a major component in different
cropping systems. Short lived leguminous mung bean
plants can be grown in various cropping patterns because
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they have the ability to adapt environmental stresses like
drought, low soil fertility etc (Bourgault et al., 2010) and the
inclusion of a grain legume in the cropping pattern will
supply substantial amount of biomass and N to soil and
thus improve soil fertility and crop productivity on sustainable
basis (Ali et al., 2012). Currently, a major emphasis is being
made on planning the nutrient management strategy based
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on the entire cropping system rather than focusing on
individual crops because succeeding crops are influenced
by inputs applied in preceding crops (Ratanoo et al. 2022).
The responses of the succeeding crops in a cropping
system are influenced greatly by the inputs applied in
preceding crops (Devi et al. 2015). In context to diversify the
existing rice-wheat cropping system, rice-potato-summer
moong is high cropping intensity system with resource
saving technologies can be practiced in Punjab to obtained
higher yield and sustainable productivity.

MATERIALS AND METHODS

The present study was carried out at research farm,
department of Agronomy, Punjab Agricultural University,
Ludhiana, Punjab (located at 30°56’N, 75°52' and 247 m
mean sea level) during three consecutive years (rabi and
kharif season of 2020-21, 2021-22 and 2022-23). Ludhiana
is situated in the central plain zone of Punjab in trans-
gangetic agro-climatic zone of India. The climate of this
region is semi-arid, sub-tropical with dry and hot summers
during April to June, humid and hot monsoon periods during
July to September, mild early winters during October to
November and cold winters during December to February.
The average annual rainfall of the region is 755 mm, out of
which about 70% is received during July to September due
to the south western monsoons. Meteorological data during
the summer moong seasons revealed that average
maximum and minimum temperatures were 38.6 and
14.4°C, respectively during the three years. Average relative
humidity prevailed during the growing seasons of moong
was between 52 (maximum) and 30% (minimum). The
average total annual rainfall during the growing seasons
of moong was recorded 52.8 mm. The experiment was
laid out in factorial randomized block design with two factors.
Factor A contains five nutrient management treatments in
potato (Rice residue+ 125% NPK + 25 tha® FYM, Rice
residue+ 100% NPK + 25 t/ha FYM, Rice residue+ 75%
NPK + 25 tha® FYM, Rice residue + 125% NPK + 0 tha?
FYM and  Without rice residue + 100% NPK+ 50 tha!
FYM) and factor B contains three nitrogen levelsin summer
moong (0% of recommended N, 50% of recommended N
and 100% of recommended N). All the fifteen treatment
combination were randomized and replicated three times.
Potato was planted as preceding crop to summer moong
with recommended doses of fertilizers i.e 187.5 N, 62.5
P,O, and 62.5 K,O kg ha™. The nitrogen in summer moong
was applied as per the treatment. The soil of experiment is
normal in pH (7.6), low in organic carbon (0.34%), low in
available nitrogen (130.5 kg ha?), low in available
phosphorus (10.5 kg ha?) and medium in potassium (148.5
kg ha?). After harvesting of potato, summer moong was
sown on 20" to 25" of March during all the years of
experimentation. Summer moong was sown at row
spacing of 22.5 cm with seed rate of 30 kgha. The average
data of ten tagged plants from each plot were used for
evaluating plant height (cm), dry matter accumulation (g/m?),

length of pod (cm), number of podsplant?, number of seeds
pod? and 1000-seed weight. Seed yield and biological yield
were calculated from net plot area and were converted into
yield per hectare. Stover yield was computed by subtracting
total seed yield from the total biological yield.

RESULTS AND DISCUSSION
Biometric observations

The first factor which affects the establishment of crops is
germination. The treatments applied to preceding potato
crop had non-significant residual effect on germination
percentage of summer moong crop (Table 1). The plant
height, branches and dry matter accumulation were
significantly affected with the treatments applied to
preceding potato crop (Table 1). The application of rice
residue+ 125% NPK + 25 t ha FYM to potato crop resulted
significantly higher plant height, branches and dry matter
accumulation of moong crop as compared to rice residue+
75% NPK + 25 t ha? FYM and rice residue+ 125% NPK + 0
tha* FYM while at par to rice residue+ 100% NPK + 25 tha*
FYM and Without rice residue + 100% NPK+ 50 tha! FYM
during all the three year of study. This might be accorded to
improving soil structure, enhancing soil fertility, increasing
microbial activity (Zink and Allen, 1998) and improving the
water holding capacity of the soil with the application of
organic matter (Yadav et al., 2014), ultimately resulting into
higher growth parameter of moong bean. This integrated
nutrient management strategy not only enhances soil fertility
and nutrient uptake but also contributes to the robustness
of crops like Mung bean against changing climatic conditions
(Choudhary et al., 2025). The increased dose of nitrogen
from 0 kg ha® N to 12.5 kg ha* N significantly increased the
growth parameter viz.plant height, branches and dry matter
accumulation of moong bean. The significantly maximum
plant height, branches and dry matter accumulation were
observed with 12.5 kg ha® N which was significantly higher
than the 0 and 6.25 kg ha N. The LAl and chlorophyll content
index were significantly affected by residual effect of integrated
nutrients applied to preceding potato crop (Table 2). The
maximum LAl and chlorophyll content index was observed
with rice residue+ 125 % NPK + 25 tha FYM applied to
potato crop which were significantly higher than rice
residue+ 75% NPK + 25 tha® FYM and rice residue+ 125%
NPK + 0 tha! FYM while at par to rice residue+ 100% NPK
+ 25 tha! FYM and without rice residue + 100% NPK+ 50
tha? FYM as per the data of three years. Organic matter
acts as a reservoir of plant nutrients, chiefly N, P and S and
it improves cation exchange capacity of soil (Brady and
Weil, 2012), thus increased the nutrients availability and
uptake to crop. Therefore increased nutrients availability
and uptake results increased LAl and chlorophyll content
of moong bean. The maximum LAl and chlorophyll content
index was observed with 12.5 kg ha?! N which was
significantly higher than the 0 and 6.25 5 kg ha® N as per
the data of three years. Razzaque et al (2017) also observed
similar results that dry matter accumulation and LAI
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Table 2: Effect of crop residue, FYM and fertilizers on growth parameters of summer moong crop.

Rice residue, FYM and nutrient application to preceding potato
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Nitrogen application in summer moong
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Interaction

increased with increasing nitrogen upto 60 kgha® N. As N is
constituent of enzyme and nucleic acids, it is essential for
the development of new cells particularly under N deficient
soil. Thus one of the obvious manifestations of N limitation
is in the inhibition of leaf area development under low N
environment (Sinclair and Vandez, 2002). The days t o0 50%
flowering and days to maturity were non-significantly affected
by both the factors as per the data of three years (Table 2).

Yield attributing characters

The pod length, number of pod, number of seed and 1000
-seed wt. was significantly affected with the treatments
applied to preceding potato crop (Table 3). The application
of rice residue+ 125% NPK + 25 tha® FYM to potato crop
resulted significantly higher pod length, number of pod,
number of seed and 1000 -seed wt. of summer moong
crop as compared to rice residue+ 75% NPK + 25 tha™!
FYM and rice residue+ 125% NPK + 0 tha® FYM while at
par to rice residue+ 100% NPK + 25 tha® FYM and without
rice residue + 100% NPK 50 tha® FYM as per the data of
three years. Organic matter acts as a reservoir of plant
nutrients, chiefly N, P and S and it improves cation
exchange capacity of soil (Brady and Weil, 2012), thus
increased the nutrients availability and uptake to
crop.Therefore increased nutrients availability and uptake
results increased yield attributing characters of summer
moong. (Sharma et al., 2023) also reported that the
integrated use of FYM and residue along with chemical
fertilizers in preceding maize and wheat crop had
significantly higher carry-over effect on succeeding moong
with respect to growth, yield attributes and productivity. The
maximum yield attributing characters viz. pod length,
number of pod, number of seed and 1000-seed wt. was
observed with 12.5 kg ha® N which was significantly higher
than the 0 and 6.25 5 kg ha® N as per the pooled data of
three years. Razzaque et al. (2017) also observed similar
results that yield and yield attributing character increased
with increase in nitrogen upto 60 kg ha™.

Yield

The seed, stover and biological yield were significantly
affected with the treatments applied to preceding potato
crop (Table 4). The application of rice residue+ 125% NPK
+ 25 tha! FYM to potato crop resulted significantly higher
seed, stover and biological yield of summer moong crop
as compared to rice residue+ 75% NPK + 25 tha! FYM and
rice residue+ 125% NPK + 0 tha FYM while at par to rice
residue+ 100% NPK + 25 tha FYM and without rice residue
+ 100% NPK 50 tha' FYM during the three years of
experimentation. Organic matter acts as a reservoir of plant
nutrients, chiefly N, P and S and it improves cation
exchange capacity of soil (Brady and Weil, 2012), thus
increased the nutrients availability and uptake to crop.
Therefore increased nutrients availability and uptake
results increased vyield and yield attributing characters of
summer moong. Sharma et al 2023 also reported that the
integrated use of FYM and residue along with chemical
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Nutrients uptake = § oA P oY S99
The nutrient uptakes were significantly affected with the £ é N %
treatments applied to preceding potato crop (Table 5). _g £ SN e o~ © o o
The application of rice residue+ 125% NPK + 25 tha® FYM 518 2| ;2 R R o 299
to potato crop resulted significantly higher N, P and K 2§ 'g Q1
uptake of summer moong crop as compared to rice S|® §
residue+ 75% NPK + 25 tha® FYM and rice residue+ 125% : . &' o v~ o o o o
NPK + 0 tha* FYM while at par to rice residue+ 100% NPK 3 S 2 LIAIIQ S 3 NIRSIR s 32
+ 25 tha’ FYM and without rice residue + 100% NPK 50 & ]|z
tha? FYM as per the data of three years. Organic matter g 2 E -
acts as a reservoir of plant nutrients, chiefly N, P and S = _§ w S
and it improves cation exchange capacity of soil (Brady & 2 s & g
and Weil, 2012), thus increased the nutrients availability ~ 2 = > 3 S é =
and uptake to crop. (Sharma et al., 2023) also reported * 3 :L © oy :L + S
that the integrated use of FYM and residue along with % = .c‘f E g g é §
chemical fertilizers in preceding maize and wheat crop @ _E & :‘ 8 ‘f S 2
had significantly higher carry-over effect on succeeding a sl v rE - .
moong with respect to nutrient uptake. The maximum 8 s 2 S g z ; 2
Nitrogen uptake of summer moong crop was observed B & 89S § 3 _S
with 12.5 kg ha® N which was significantly higher than the g s T 7N+ 8 o
0 and 6.25 kg ha N as per the data of three years. The  |j = 53238y T, 22 g
maximum P and K uptake of summer moong crop was s 3 o % % % % ; e c 822 ) %
observed with 12.5 kg ha™* N which was at parto 0 and 6.25 2 % v o 00 0l ES ? 3% ﬁ g&g
kg hal N the data of thr rs. < o .E.Q.Q.Q.Q-ﬂmo.:zw(\imog
g ha™ N as per the data of three years [ [ XXX =20D0Zo0o06wn0E
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CONCLUSION

It is concluded that the application of rice residue+ 125%
NPK + 25 tha! FYM to potato crop resulted significantly
higher yield and yield attributing characters of summer as
compared to rice residue+ 75% NPK + 25 t ha! FYM and rice
residue+ 125% NPK + 0 tha? FYM while at par to rice residue+
100% NPK + 25 tha* FYM and without rice residue + 100% NPK
50 tha® FYM. The application of higher dose of nitrogen @
12 kg ha?! also significantly increased the yield and yield
attributing characters as compared to lower doses of summer
moong.
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