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Abstract

Pulses play a crucial role in ensuring nutritional security, soil fertility improvement, and sustainable agricultural production,
particularly in tropical and subtropical regions. Among the various agronomic practices, sowing window is a critical non-
monetary factor that governs crop exposure to prevailing weather conditions and significantly influences phenological
development and productivity of pulse crops. This review synthesizes research findings from diverse agro-climatic regions to
elucidate the effects of sowing time on growth parameters, phenology, yield attributes, yield, quality, nutrient uptake, agro-
meteorological indices, soil nutrient status and economics of major pulse crops such as greengram, mungbean, blackgram,
chickpea, pigeonpea, cowpea and horsegram. The reviewed studies consistently demonstrate that timely or optimum sowing
ensures better synchronization of crop growth stages with favourable temperature, radiation and moisture regimes, resulting in
enhanced plant height, leaf area index, dry matter accumulation, nodulation and improved reproductive efficiency. Optimum
sowing windows also promoted favourable agro-climatic indices such as growing degree days, photo-thermal units and helio-
thermal units, thereby improving yield attributes including pods plant™, seeds pod™!, test weight and ultimately seed and haulm
yields. In contrast, delayed sowing often exposed crops to terminal heat stress, shortened growth duration and suboptimal
thermal environments, leading to reduced productivity and economic returns. Timely sowing was also associated with
improved nutrient uptake efficiency and, in some cases, better post-harvest soil nutrient status. Overall, the review highlights
that identification and adoption of location-specific optimum sowing windows, integrated with weather-based planning and
varietal suitability, can serve as a climate-smart strategy to enhance productivity, profitability, and sustainability of pulse-
based cropping systems.
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Introduction to that of 30 ™ April and 15 ™ May on sandy loam soils of
Pulses plays a vital role in Indian agriculture by enriching Mardin, Turkey. The research conducted by Palsaniya et al.
soil fertility, contributing to nutritional security and offering (2017) ™11 concluded that significantly higher plant height of
livelihood opportunities to millions of smallholder farmers. mungbean was observed at 60 DAS with 20 " April and 5 ™
Among pulses, crops like greengram, mungbean, May sowing dates during summer season on sandy clay
blackgram, chickpea and pigeonpea are widely cultivated loam soils of Jammu, Chatha. Gurjar et al (2018) [
across diverse agro-climatic zones. The productivity and reported that sowing of semi rabi greengram on 3 ™ week of
efficiency of these crops are significantly influenced by the September recorded significantly higher plant height on
sowing time, which determines the crop’s exposure to sandy loam soils of Anand Agricultural University, Gujarat.
prevailing meteorological conditions and soil health status. A field experiment was conducted at Agricultural Research
Time of sowing plays a key role in how well these crops Station, Madhira, Telangana found that the tallest plant
grow and produce yield. It affects the temperature and stature of greengram was recorded when sowing was done
daylight the crop receives, which in turn influences plant on 3 ™ week of June followed by 1 * week of July during
growth, flowering, seed development and nutrient use. kharif season (Rao et al., 2018) 71, Sowing of greengram on
Research from across India and other countries has shown 1 * fortnight of July recorded maximum plant height during

that sowing at the right time leads to better plant height, leaf kharif season on sandy loam soils of Prayagraj, U.P (Charan
growth, dry matter production, pod and seed development etal.,2024)0),
and improved soil after harvest. Sowing time also impacts

important weather-based measures like growing degree Leaf area index
days, photo-thermal units and helio-thermal units, which Kumar and Kumawat (2014) ) reported that higher leaf
help crops grow in suitable conditions. This review brings area index of mungbean was recorded with 5 ™ April sown
together findings from many studies to explain how sowing crop and significantly superior over 15 ™ April sown crop
dates affect the growth, yield, nutrient uptake and during summer season on sandy loam soils of Jharnapani,
economics from pulse crops. India. A field experiment conducted at Punjab, Ludhiana
during kharif season and revealed that sowing of mungbean
Growth Parameters on 16 ™ July attained significantly higher leaf area index on
Plant height loamy sand soils (Gill et al., 2018). Ahmed et al. (2023) [
Togay et al. (2014) °!] registered significantly taller plants 161 found that significantly higher leaf area index of
of cowpea when the crop was sown on 15 " April compared greengram was recorded, when the crop was sown on 1 *
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September compared to other sowing dates during kharif
season on clay loam soils of Assam, India. A field
experiment conducted by Neog et al. (2025) *® during
summer season concluded that greengram crop sown on 20
' March resulted in higher leaf area index at Assam
Agricultural University, Jorhat.

Dry matter production

Neenu et al. (2017) B7 reported that dry matter production
was significantly higher with 1 * fortnight of November
compared to 2 ™ fortnight of November sown chickpea
during rabi season on black soils of Indian Institute of Soil
Science, Bhopal, India. Bobade et al. (2018) ®! reported that
sowing of greengram on 23 ™ June recorded significantly
higher dry matter plant "' over 30 ™ June during kharif
season at Parbhani, Maharashtra.A field experiment
conducted at Punjab Agricultural University, Ludhiana
during kharif season revealed that sowing of mungbean on
16 ™ July attained significantly higher values of dry matter
production on loamy sand soils (Gill ez al., 2018) [, Higher
dry matter production of greengram was recorded when the
crop was sown during 3 ™ week of June followed by 1 *
week of July during kharif season at Agricultural Research
Station, Madhira, Telangana (Rao et al., 2018) ¥7.The
research conducted by Niveditha et al. (2024) 9 revealed
that early sowing of chickpea during the I * fortnight of
October resulted in higher dry matter accumulation on black
soils of Karnataka, India.

Number of branches plant !

Jahan and Adam (2012) P! noticed maximum number of
branches plant -! when mungbean was sown on 15 ™ April as
compared to that of 15 ® March and 15 * May on clay loam
soils of Dhaka, Bangladesh. Singh et al. (2018) ['?! recorded
higher number of branches plant ! of mungbean sown on 30
July during kharif season on loamy sand soils of Punjab
Agricultural University, Ludhiana. A field experiment was
conducted by Pamei et al. (2020) *?! observed that number
of branches plant *' were higher with 15" March sown
mungbean crop during summer season on clay soils of
Central Agricultural University, Imphal. The number of
branches plant "' was gradually increased due to delay in
sowing from 15 ® February to 4 ™ April during summer
season on loamy soils of Jaguli, West Bengal (Kundu et al.,
2021) BY. The research work conducted by Gorai and
Mondal (2023) 'l revealed that significantly higher number
of branches plant *! of mungbean was recorded when sowing
was done on 26 ™ March over 16 * March during pre-kharif
season on silty loam soils of Birbhum, West Bengal.

Days to 50 per cent flowering

Singh et al. (2012) ¥ noticed that urdbean sown on 5
August reached 50 per cent flowering earlier compared to
the crop sown on 5 ™ July on loamy sand soils of Ludhiana,
Punjab. The mungbean crop sown on I * fort night of June
took more number of days to attain 50 per cent flowering
over I * fort night of July and on par with II ™ fort night of
June during kharif season on clay soils of University of
Agricultural Sciences, Dharwad (Madhu et al., 2014) 321,
The highest number of days for 50 per cent flowering was
observed with 30 ™ June sown greengram crop during kharif
season at Parbhani, Maharashtra (Bankar et al., 2020) Bl
More number of days to attain 50 per cent flowering in
blackgram was noticed when the crop was sown during first
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week of March compared to that of third week of March on
clay loam soils of Nadia, West Bengal (Benerjee ef al.,
2021) 161,

Number of nodules plant !

The highest number of nodules plant -! was recorded when
greengram was sown on June 25 " during kharif season on
sandy loam soils of Modipuram, Meerut, Uttar Pradesh
(Singh et al., 2013) 31, A field experiment was conducted
during summer season at Jhansi, U.P. The experiment
revealed that mungbean sown on 26 ™ March produced
maximum number of nodules plant "' and it was
significantly comparable to the other treatments on sandy
loam soils (Kumar et al., 2016). Pamei et al. (2020) 2> 4
concluded that higher number of nodules plant "' was
recorded with the crop sown on 15 " March during summer
season on clay soils of Central Agricultural University,
Imphal. Charan et al. (2024) P! reported that significantly
higher number of nodules plant "' was observed with 1 *
fortnight of July sown mungbean at 60 DAS during kharif
season on sandy loam soils of Prayagraj, U.P.

Yield Attributes

Number of pods plant !

Number of pods plant “'of mungbean was significantly
higher when the crop was sown on March 12 * compared to
February 20 ™ during spring season on silty clay loam soils
of Uttarakhand (Kumar et al., 2012).Prasad et al. (2012) 2>
431 conducted a field experiment at Hisar, Haryana and the
results revealed that December 1 ' sowing produced
significantly maximum number of pods plant ! than other
sowing dates (10 ™ and 20 ™ December) in chickpea.
Number of pods plant "' of mungbean was significantly
higher with early sowing (2 ™ fortnight of June) compared
to other sowing times during kharif season on sandy loam
soils of Hisar, India (Dhaka et al., 2018) ['?), The experiment
was carried out by Singh et al. (2019) % during kharif
season stated that greengram sown on 1 * April produced
higher number of pods plant ! than other sowing dates at
Talwandi, Punjab on sandy loam soils. Bankar et al. (2020)
1 reported that the maximum number of pods plant ' of
greengram was observed when sowing was done on 16
June during kharif season at Parbhani, Maharashtra. A field
experiment was conducted by Kumar et al. (2022) 4! during
kharif season on sandy clay loam soils concluded that
maximum number of pods plant -' of pigeonpea was
recorded in July 1 % sown crop at Palem, Telangana.

Number of seeds pod !

Kumar et al. (2010) 28 reported that significantly higher
number of seedspod -' of mungbean was recorded with the
crop sown on 25 " March during summer season on sandy
loam soils of Bihar, India. Mungbean crop sown on 25 '
June produced significantly higher number of seeds pod -!
over other sowing dates during kharif season at College of
Agriculture, Badnapur (Mule et al., 2020). Ranjan et al.
(2020) B> %51 observed that higher number of seeds pod !
was attained when greengram was sown on 19 ™ February
during rabi season on sandy loam soils of Bhubaneswar,
Odisha. Field experiment was carried out by Bag et al.
(2020) ¥ during pre-kharif season at Kalyani, West Bengal
revealed that maximum number of seeds pod ' was
observed when mungbean was sown on 22 " March when
compared to 3 ™ March. In a field experiment conducted at
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Kovilpatti, Tamil Nadu, it was revealed that number of
seeds pod ! of greengram was significantly higher with the
crop sown during last week of September during rabi season
(Subbulakshmi, 2021) 571,

Pod length

Kumar et al. (2010) 28 recorded higher pod length of
mungbean, when the crop was sown on 25 ™ March during
summer season on sandy loam soils of Bihar, India. Jahan
and Adam (2012) " reported that mungbean sown on 15
April recorded significantly higher pod length than other
sowing dates at Dhaka, Bangladesh. Blackgram crop sown
at 20 days after onset of monsoon i.e.10 " July recorded the
maximum pod length which was significantly superior over
rest of sowing dates (Gadpale, 2013) 131, Gangwar et al.
(2013) U4 concluded that pod length was increased with
delay in planting of urdbean upto March 20" during summer
season at Pantnagar, Uttarakhand. Sowing of mungbean on
March 30 ™ resulted in significantly the longer pods at
Chitwan, Nepal (Neupane ef al., 2023) 5,

Pod weight plant !

Significantly higher weight of pods plant ! was observed in
14 ™ September sown horsegram than other sowing dates
during post kharif season on sandy clay soils of
Chbhattisgarh, India (Sahu et al., 2021). Maximum weight of
pods plant ! of chickpea was recorded when the crop was
sown on September 17-23 during rabi season on black soils
of Solapur, Maharashtra (Rathod et al, 2024) [8,
Significantly higher pod weight was recorded in early sown
(May 15 ™ to 30 ™) pigeonpea during kharif season at
GKVK, Bengaluru (Thimmegowda et al., 2024) [,
Mungbean sown during 3 ™ metereological week (15-21
January) produced significantly superior weight of pods
than the rest of the sowing windows during rabi season on
sandy clay loam soils of Kolhapur, Maharashtra (Jadhav et
al., 2025) 20,

Thousand seed weight

Rehman et al. (2009) B9 reported that the maximum test
weight of mungbean was recorded in 30  March sown crop
during summer season at Peshawar. An experiment was
carried out by Meena et al. (2017) B33 during zaid season
reported that maximum seed index was recorded under
sowing of greengram on 15 ™ March and at par with 25 ®
March in the pooled analysis at Banswara, Rajasthan.
Higher thousand seed weight of munbean was recorded in
early sown crop i.e. 2 " fortnight of June compared to other
sowing times during kharif season on sandy loam soils of
Hisar, India (Dhaka et al., 2018) ['2l Mungbean crop sown
on 25 ™ June produced significantly higher thousand seed
weight over other sowing dates during kharif season at
College of Agriculture, Badnapur (Mule et al., 2020) 331,
Thousand seed weight of mungbean was higher with 15
March sown crop during summer season on clay soils of

Central Agricultural University, Imphal (Pamei et al., 2020)
[42]

Yield

Seed yield

Significantly higher seed yield of greengram was recorded
when sowing was done on March 30 " during summer
season at Faizabad, Uttar Pradesh (Ram and Dixit, 2001)
441 Sowing of semi rabi greengram on 3 ™ week of
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September recorded significantly higher grain yield on
sandy loam soils of Anand Agricultural University, Gujarat
(Gurjar et al, 2018). Annie et al. (2020) > ') recorded
higher seed yield of greengram was recorded with the crop
was sown on 25 ™ August during kharif season at Assam
Agricultural University, Jorhat. Ghosh et al. (2020) [
conducted an experiment on loamy sand soils of West
Bengal, India during pre-kharif season and the results
revealed that the highest seed yield of greengram was
recorded when the crop was sown on 1  March. In a field
experiment conducted at West Bengal, India during pre-
kharif season (February-May) and noticed that greengram
sown on 1 * March produced the highest grain yield, being
at par with 15 February on loamy soils (Kumar and Rajput,
2020) 2. An experiment was conducted by Sandhu and
Singh (2020) ™ during kharif season at Ludhiana, Punjab
observed that higher seed yield of mungbean was observed
with 15 ™ July sown crop followed by 1  July and 30 ™ July
sown crop.

Haulm yield

Tiwari and Meena (2014) 9 conducted an experiment at
Varanasi, Uttar Pradesh on sandy clay loam soils during rabi
season and observed that early sowing of chickpea i.e.10
November produced maximum haulm yield compared to
delayed sowings (25 ™ November and 5 " December. The
crop sown on 23 ™ June produced maximum haulm yield of
greengram which was significantly superior over rest of the
sowing dates during kharif season at Parbhani, Maharashtra
(Bobade ef al., 2018) B1.Sowing of semi rabi greengram in 3
™ week of September recorded significantly higher haulm
yield at Anand Agricultural University, Gujarat on sandy
loam soils (Gurjar et al., 2018). Ashwini et al. (2021) 1]
reported that sowing of greengram on 15 ™ July resulted in
significantly higher haulm yield during kharif season on
sandy loam soil of Shivamogga, Karnataka. Gupta et al.
(2024) 131 concluded that timely sowing (27 ™ June) of
urdbean recorded significantly the highest straw yield of
urdbean during kharif season at Chhattishgarh, India.

Quality

Protein Content

Sowing time failed to exert a significant effect on the
protein content of cluster bean during summer season on
clay soils of Navsari, Gujarat (Vishal and Swapnil, 2015).
Biswas et al. (2024) U7- %1 concluded that the highest protein
content of greengram was recorded in the crop sown on 12
February which was at par with 5 ™ March during summer
season at Bhubaneswar, Odisha. A field experiment was
conducted by Dash et al. (2024) U9 during kharif season
noticed that the highest protein content of pigeonpea was
recorded when the crop was sown during I * fortnight of
May on red sandy loam soils of GKVK, Bengaluru.

Meteorological Indices

Growing degree days

In a field experiment conducted in black soils of Dharwad,
Karnataka it was observed that temperature regime at 45
standard week recorded significantly higher growing degree
days for 50% flowering in chickpea compared to other
sowing dates (Kiran and Chimmad, 2018) [, Ransing et al.
(2014) 6] noticed that there was reduction in accumulation
of growing degree days to reach maturity in mungbean
when sowing was done on July 20 " during Kharif season.
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Bankar ef al. (2020) B! noticed that greengram accumulated
more growing degree days for attaining various
phenophases when sowing was done on 16 ™ June over rest
of the sowing dates during kharif season at Parbani,
Maharashtra. In a field experiment conducted during kharif
season at Ludhiana, Punjab and it was observed that early
sown (1 % July) mungbean crop had accumulated maximum
number of growing degree days at all the phenological
stages as compared to late sown (30 ™ July) crop (Sandhu
and Singh, 2020) 2!,

Photo-thermal units

Singh et al. (2012) 23 concluded that urdbean sown on 5
July accumulated more photo thermal units when compared
to 5 ™ August sown crop on loamy sand soils of Ludhaina,
Punjab. Bankar et al. (2020) B reported that greengram
accumulated more photo thermal units for attaining various
phenophases when sowing was done on 16 ™ June over rest
of the sowing dates during kharif season at Parbani,
Maharashtra. Kumari (2023) B conducted a field
experiment during kharif season at Hisar, India and the
results revealed that photo thermal units were attained
maximum at physiological maturity when the greengram
was sown on 11" fortnight of June.

Helio thermal units

Early sown mungbean crop ie, 2 ™ fortnight of June
recorded significantly higher accumulation of helio thermal
units upto maturity during kharif season on sandy loam soils
of Hisar, India (Dhaka et al., 2018). Thombre et al. (2019)
[12, 391 executed a field experiment at Akola during rabi
season and observed that early sown chickpea crop requires
more helio thermal units as compared to normal and late
sown crop which indicates that the helio thermal units were
the highest in first sowing date (15 * November) followed
by delayed sowing dates (30 " November, 15 * December
and 30 " December).Annie et al. (2020) [ noticed that there
was decrease in helio thermal units accumulation for all
growth phases of greengram from 25 ™ August to 25 "
September during kharif season on sandy loam soils of
Jorhat, Assam.

Nutrient Uptake

Significantly higher nutrient (N, P and K) uptake of
mungbean was recorded when the crop was sown on June
25 ™" as compared to remaining sowing dates during kharif
season at Meerut, Uttar Pradesh (Singh et al, 2013).
Palsaniya et al. (2017) ¥ 53 reported that no significant
difference was found with respect to nutrient (N, P and K)
uptake by mungbean crop under different sowing dates on
sandy clay loam soils of Jammu & Kashmir. A field
experiment was conducted at S. V. Agricultural College,
Tirupati during rabi season on sandy clay loam soils
revealed that the higher nutrient (N, P and K) uptake of
pigeonpea was recorded when the crop was sown during II
fortnight of September (Nagamani et al., 2020) ¢ The
present study was undertaken by Mobeena et al. (2022) B34
during summer season on sandy loam soils of S. V.
Agricultural College, Tirupati found that early sown crop

i.e. during I * fortnight of January recorded higher nutrient
uptake of fodder cowpea at harvest.
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Post-Harvest Soil Nutrient Status

Kumar et al. (2015) 27 reported that available nitrogen,
phosphorus and potassium content in the soil was not
significantly influenced by times of sowing of summer
mungbean on sandy loam soils of Jharnapani, Nagaland.
Fodder cowpea sown during I ** FN of February recorded
higher post-harvest soil available nitrogen, phosphorus and
potassium which was on par with that of II FN of January
sowing during summer season on sandy loam soils of S. V.
Agricultural College, Tirupati (Mobeena et al., 2022) B34,

Economics

Kumar ef al. (2015) 7! obtained maximum gross, net returns
and B:C ratio on 5 April sown mungbean crop during
summer season on sandy loam soils of IARI, New Delhi.
Reddemma (2018) M1 noticed that blackgram crop sown on
1 s fortnight of October achieved higher gross, net returns
and B:C ratio during rabi season on sandy loam soils of
Agricultural College, Mahanandi. Thombre et al. (2019) 5%
observed that higher gross, net returns and B:C ratio were
recorded when chickpea crop was sown during 15
November over rest of the sowing dates during rabi season
on clay soils of Akola. In a field experiment conducted at
Satna, Madhya Pradesh it was observed that higher net
returns and B:C ratio were recorded when greengram crop
was sown during 1 5 week of July (Vaishya and Lilhare,
2022) 921 Sowing of greengram on 26 ™ metereological week
recorded significantly higher gross, net monetary returns
and B:C ratio and it was at par with the crop sown on 27 ™
metereological week during kharif season on clay soils of
Nagpur (Deshmukh et al., 2024) 11,

Conclusion

The reviewed studies clearly indicate that optimum sowing
windows ensure synchronization of crop phenology with
favourable environmental conditions, leading to better
vegetative growth, higher dry matter accumulation,
enhanced reproductive successand improved yield potential.
Early or timely sowing often results in increased growth
parameters and yield attributes, which contribute
significantly to seed yield and economic returns.

In contrast, delayed sowing generally exposes the crop to
terminal heat stress, reduced moisture availability, or
suboptimal thermal regimes, adversely affecting growth and
yield parameters.Nutrient uptake efficiency and post-harvest
soil nutrient status are also favourably influenced by timely
sowing, enhancing both crop and soil health.The integration
of weather-based planning and varietal suitability with
optimal sowing time can serve as a climate-smart strategy to
boost pulse production sustainably across different agro-
ecological zones.
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Table 1: Comprehensive summary on effect of sowing time on agronomic and economic traits of major pulse crops

Trait Crop Sowing Time Soil Type Location Research Findings Reference
Cowpea [iiﬁf (;111 ;]E/Ii(; Sandy loam Mardin, Turkey Significantly taller 2}/ ?E(tis()zlth 15 April sowing Togay et al. (2014)[61]
Mungbean 20 April & 5 May Sandy clay loam Jammu, Chatha Higher plant height at 60 DAS on both sowing dates | Palsaniya et al. (2017) 1]
Plant height (C;ree;rili;a;)rg 3 " week of September Sandy loam Anand Agrlgﬁi;itl University, Recorded significantly higher plant height Gurjar et al. (2018) [*]
3 " week of June & 1st .
Greengram - ARS, Madhira, Telangana Tallest plant stature recorded Rao et al. (2018) 471
week of July
Greengram 1 % fortnight of July Sandy loam Prayagraj, U.P. Maximum plant height recorded Charan et al. (2024) )
Mungbean 5™ April Jharnapani, India Sandy loam Higher LAI than 15th April Kumar and Kumawat, 2014 [2]
Leaf Area Index Mungbean 16 ™ July Ludhiana, Punjab Loamy sand Significantly higher LAI Gill et al. (2018)[16]
Greengram 1 s September Assam, India Clay loam Highest LAI among sowing dates Ahmed et al. (2023) 1
Greengram 20 t March Jorhat, Assam — Higher LAI in summer sowing Neog et al. (2025) 3%
Chickpea 1 8 FN of November Black soils 11SS, Bhopal Higher dry matter production than 2 " FN Nov Neenu et al. (2017)B7]
Dry Matter Greengram 23 ' June - Parbhani, Maharashtra Higher dry matter plant™' than 30 June Bobade et al. (2018) ¥
Production Mungbean . 16 ™ July Loamy sand PAU, Ludhiana Significantly higher dry matter production Gill et al. (2018)[16]
Greengram 3 " week '}?3;71 " week - Madhira, Telangana Higher dry matter production Rao et al. (2018) 471
Chickpea 1  FN of October Black soils Karnataka Higher dry matter accumulation Niveditha et al. (2024) [4%]
Mungbean 16 July Loamy sand Ludhiana, Punjab Higher dry matter accumulation Gill et al. (2018) 116]
G 3 ™ week June and 1 * . . . . 47
reengram week July Not specified ARS, Madhira, Telangana Higher dry matter production Rao et al. (2018)
Chickpea 1st fortnight of October Black soils Karnataka, India Higher dry matter accumulation Niveditha et al., 2024 140
Mungbean 15 April Clay loam Dhaka, Bangladesh Maximum branches recorded comp ared to 15 March Jahan and Adam (2012) (211
and 15 May sowing
Number of Mungbean 30 July Loamy sand Ludhiana, Punjab Higher number of branches during kharif season Singh et al. (2018) 2]
Branches Plant ' |  Mungbean 15 March Clay Imphal, CAU Higher branches recorded during summer Pamei et al. (2020) 4]
Mungbean 15 Feb—4 April Loamy Jaguli, West Bengal Branches increased with delayed sowing Kundu et al. (2021) 31
Mungbean 26 March Silty loam Birbhum, West Bengal Higher branches recorded compared to 16 March | Gorai and Mondal (2023) [1]
Urdbean 5 August Loamy sand Ludhiana, Punjab Reached flowering earlier than 5 July sowing Singh et al. (2012) 23
Days to 50% Mungbean 1 # FN of June Clay Dharwad, Karnataka Took more days for 50% flowering Madhu et al. (2014) 2]
Flowering Greengram 30 June — Parbhani, Maharashtra Highest days to 50% flowering Bankar et al. (2020) )
Blackgram 1 s week March Clay loam Nadia, West Bengal More days to flowering compared to late sowing Benerjee et al. (2021) [0
Greengram 25 June Sandy loam Modipuram, Meerut Highest number of nodules Singh et al. (2013) 53]
Number of Mungbean 26 March Sandy loam Jhansi, U.P. Maximum nodules during summer Kumar et al. (2016) 2]
Nodules Plant ! Greengram 15 March Clay Imphal, CAU Higher nodules recorded Pamei et al. (2020) [+
Mungbean 1 & fortnight July Sandy loam Prayagraj, U.P. Significantly higher nodules at 60 DAS Charan et al. (2024) [
Mungbean 12 March Silty clay loam Uttarakhand Higher pods plant -! compared to 20 February sowing. Kumar et al. (2012) 23]
Chickpea 1 December — Hisar, Haryana Significantly maximum pods plant ! compared to 10 Prasad et al. (2012) [43]
; and 20 December.
Pods plant ! Earl i duced significantly high ds plant
Mungbean 2 " fortnight of June Sandy loam Hisar, India arly sowing produce Slg_?l tcantly fghet pods plan Dhaka et al. (2018) 121
Greengram 1 April Sandy loam Talwandi, Punjab Higher pods plant ' compared to other sowing dates. Singh et al. (2019) 5
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Maximum number of pods plant ! recorded when crop

Greengram 16 June — Parbhani, Maharashtra Bankar et al. (2020) 1!
sown on 16 June.
T . p -1
Mungbean 25 March Sandy loam Bihar, India Significantly higher number of seeds pod  recorded Kumar et al. (2010) 28
when sown on 25 March.
Mungbean 25 June — Badnapur, Maharashtra Significantly higher number of seeds pod-1 over other Mule et al. (2020) 33
sowing dates.
Seeds pod ! Greengram 19 February Sandy loam Bhubaneswar, Odisha Higher number of seeldgs I};);ﬁll:l}arricorded when sown on Ranjan et al. (2020) 4]
. Maximum number of seeds pod *! observed when 4]
Mungbean 22 March — Kalyani, West Bengal sown on 22 March compared to 3 March. Bag et al. (2020)
T . N 1
Greengram | Last week of September — Kovilpatti, Tamil Nadu Significantly hlgher number of seeds pod = when Subbulakshmi (2021) 571
sown during last week of September.
Pod weight Horsegram 14 Sept Sandy clay Chhattisgarh Higher pod weight in 14 Sept sowing Sahu et al. (2007) 51
Chickpea 17-23 Sept Black soil Solapur, Maharashtra Maximum pod weight recorded Rathod et al. (2024) 1481
Pigeonpea 15-30 May — GKVK, Bengaluru Higher pod weight in early sowing Thlmmegow[csiga] et al. (2024)
Mungbean 15-21 Jan Sandy clay loam Kolhapur, Maharashtra Superior pod weight in 3 " MW sowing Jadhav et al. (2025)[2%
Mungbean 25 March Sandy loam Bihar, India Higher pod length.recorded when sown on 25 March Kumar et al. (2010) [28
during summer season.
Mungbean 15 April — Dhaka, Bangladesh Significantly higher p (.)d length compared to other Jahan and Adam (2012) (211
sowing dates.
Pod length Blackgram 10 July o o Maximum pod length regorded compared to rest of the Gadpale (2013) 13
sowing dates.
Urdbean Up to 20 March — Pantnagar, Uttarakhand Pod length increased wl\l/;l;r(clﬁlayed planting up to 20 Gangwar et al. (2013) 14
Mungbean 30 March — Chitwan, Nepal Significantly longer polc\ijarri(}:lorded when sown on 30 Neupane et al. (2023) 3]
Mungbean 30 March — Peshawar Maximum test Weli}:‘;e;;rded with 30 March Rehman et al. (2009) 5
Greengram 15 March, 25 March — Banswara, Rajasthan Maximum seed 1ndexNe;;rlc5hMarch, at par with 23 Meena et al. (2017) 1331
Thousand Seed Higher thousand seed weight i.n early sowing (2 ™ FN
weight Mungbean 2 " FN June Sandy loam Hisar, India & Jui o Y & Dhaka et al. (2018) 1]
Mungbean 25 Tune o Badnapur Significantly higher thousaqd seed weight with 25 Mule ef al. (2020) )
June sowing.
Mungbean 15 March Clay soils Imphal Higher thousand seed weight with 15 March sowing. Pamei et al. (2020) 4]
Greengram 30 March Sandy loam Faizabad, Uttar Pradesh Significantly higher seed yield during summer season| Ram and Dixit (2001) &4
Greenf;irir)l (semi 3rd week of September Sandy loam AAU, Gujarat Higher grain yield Gurjar et al. (2018) [*]
Seed yield Greengram 25 August — AAU, Jorhat Higher seed yield Annie et al. (2020) 2]
Greengram 1 March Loamy sand West Bengal Highest seed yield Ghosh et al. (2020) ['3]
Greengram 1 March Loamy West Bengal Highest grain yield and is was at par with 15 Feb | Kumar and Rajput (2020) [>]
Mungbean 15 July — Ludhiana, Punjab Higher seed yield followed by 1 and 30 July Sandhu and Singh (2020)
Haulm vield Chickpea 10 November Sandy clay loam Varanasi, Uttar Pradesh Early sowing produced maximum haulm yield Tiwari and Meena (2014) (¢
wmy Greengram 23 June — Parbhani, Maharashtra Significantly higher haulm yield compared to later Bobade et al. (2018) 8]
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sowings
Greengram | 3 " week of September Sandy loam Anand, Gujarat Significantly higher haulm yield Gurjar et al. (2018) [*)
Greengram 15 July Sandy loam Shivamogga, Karnataka Significantly higher haulm yield Ashwini et al. (2021) B
Urdbean 27 June — Chhattisgarh, India Highest straw yield with timely sowing Gupta et al. (2024) 18]
Cluster bean Different dates Clay soils Navsari, Gujarat No significant effecz(c))itsec;\;vmg time on protein |y hal and Swapnil (2015) (6]
Protein content Greengram 12 Feb and 5 March — Bhubaneswar, Odisha Highest protein conten; 111\1/[21“2011; eb sowing; at par with Biswas et al. (2024)[7]
Pigeonpea 1 8 FNof May Red sandy loam GKVK, Bengaluru Highest protein content recorded Dash et al. (2024) %
- 5 - - -
Chickpea 45 ™ Standard Week Black soils Dharwad, Karnataka Higher GDD for 50 Asg‘(;\ifgr;ng compared to other | Kiran and Cl'[g;l]imad, (2018)
GDD Mungbean 20 July — — Reduction in GDD accumulation to reach maturity Ransing et al. (2014) 491
Greengram 16 June — Parbhani,Maharashtra Higher GDD for all phenophases Bankar et al. (2020) 1!
Mungbean 1 July — Ludhiana, Punjab Maximum GDD at all stages vs late sowing (30 July) | Sandhu and Singh (2020) [?]
Urdbean 5 July Loamy sand Ludhiana, Punjab Higher PTU accumulation vs 5 August sowing Singh et al. (2012) %3
PTU Greengram 16 June — Parbhani, Maharashtra Higher PTU for all phenophases Bankar et al. (2020) P!
Greengram 2 " FN June — Hisar, India Maximum PTU at physiological maturity Kumari (2023) 3%
Mungbean 2 " EN June Sandy loam Hisar, India Higher HTU accumulation up to maturity Dhaka et al. (2018) [12]
HTU Chickpea 15 Nov (Early) Clay soils Akola, India Highest HTU; early sowing required more HTU than Thombre et al. (2019) 139
normal & late
Greengram 25 Aug — 25 Sept Sandy loam Jorhat, Assam Decrease in HTU accumulation with delayed sowing Annie et al. (2020) 2!
Mungbean 25 June Sandy loam Meerut, Uttar Pradesh Significantly higher N, (I;;tljsup take vs other sowing Singh et al. (2013) 53]
Nutrient uptake Mungbean Various sowing dates | Sandy clay loam Jammu & Kashmir No significant dlffzi)ewn;:;glré;jé:, K uptake among Palsaniya et al. (2017) #!]
Pigeonpea  |II fortnight of September| Sandy clay loam Tirupati, Andhra Pradesh Higher N, P, K uptake during rabi season Nagamani et al. (2020) 3
Fodder cowpea | 1 * fortnight of January Sandy loam Tirupati, Andhra Pradesh Higher nutrient (N, P, K) uptake at harvest Mobeena et al. (2022) 34
. Mungbean Different sowing times Sandy loam Jharnapani, Nagaland No significant effect on soil N, P, K Kumar et al. (2015) [?7]
Post harvest soil 1st FN February and 2 ™ S.V. Agricultural College, Tirupati
. V. ) , . . . : [34]
nutrient status | Fodder cowpea FN January Sandy loam Andhra Pradesh Higher available N, P, K in both early sowings Mobeena et al. (2022)
. . Maximum gross return, net return and B:C ratio 127
Mungbean S5 April Sandy loam IARI, Delhi Higher B:C ratio Kumar et al. (2015)
Mungbean 1 ' FN October Sandy loam Mahanandi Maximum gross return, net returns and B:C ratio Reddemma (2018) [
Economics Blackgram 15 November Clay soils Akola Higher gross & net returns and B:C ratio Thombre et al. (2019) 3%
Chickpea 1 s week of July — Satna, MP Higher gross, net ret;l(:r‘llsi]?g;i B:C ratio than later Vaishya and Lilhare (2022) [¢?]
Greengram 26 " and 27 " MW Clay soils Nagpur Higher net returns and B:C ratio Deshmukh et al. (2024)[11]

157



International Journal of Agriculture and Plant Science

References

1.

10.

11.

12.

13.

14.

Ahmed P, Saikia M, Pathak K, Choudhury M, Rahman
B. Effects of sowing date and nitrogen management on
growth and yield of greengram (Vigna radiata L.) of
Assam, India. Bangladesh Journal of
Botany,2023:52(2):323-329.

Annie M, Goswami B, Dutta P, Singh G, Paschapur
NS, Rajkhowa S. Effect of sowing dates on heat
requirements of different cultivars of greengram (Vigna
radiata L.). Journal of Agricultural
Physics,2020:20:120-124.

Ashwini M, Mavarkar NS, Kumar D, Sridhara S,
Nandish MS. Effect of different dates of sowing,
varieties and their interactions on grain yield and yield
components of greengram (Vigna radiata L.) in rainfed
situation under southern transitional zone of Karnataka.
International Journal of Chemical
studies,2021:9(2):1017-1021.

Bag H, Mukherjee A, Bhoi L. Effect of date of sowing
and irrigation regimes on growth and yield of mung
bean. International Journal of Current Microbiology
and Applied Sciences,2020:9(8):1274-1281.

Bankar DS, Pawar SB, Raut GB. Studies on effect of
weather parameters on greengram (Vigna radiata L.)
varieties under different sowing dates. International
Journal of Chemical Studies,2020:8(6):2529-2532.
Benerjee P, Venugopalan VK, Nath R, Althobaiti YS,
Gaber A, Al-Yasi H, et al. Physiology, growth and
productivity of spring-summer blackgram (Vigna
mungo L. Hepper) as influenced by heat and moisture
stresses in different dates of sowing and nutrient
management conditions. Agronomy,2021:11(11):2329.
Biswas S, Chowdhury MR, Mohanta A, Sar K, Acharya
S, Gulati JML. Response of greengram (Vigna radiata
L.) to major nutrients following omission approach
under diverse dates of sowing. Ecology, Environment
and Conservation,2024:30(07):S149-S155.

Bobade BR, Asewar BV, Vikhe RR. Influence of dates
of sowing on kharif greengram [Vigna radiata (L.)
Wilczek] varieties under varied weather conditions.
Trends in Biosciences,2018:11(6):794-796.

Charan A, Pradhan A, Singh R, Maurya P. Effect of
sowing date and spacing on growth and yield of mung
bean (Vigna radiata L.). International Journal of
Research in Agronomy,2024:7(5):151-154.

Dash S, Murali K, Bai SK, Rehman HA, Sathish A.
Influence of sowing window and planting geometry on
pigeonpea nutrient uptake, quality and yield. Mysore
Journal of Agricultural Sciences,2024:58(1):387-396.
Deshmukh YV, Jiotode DJ, Chavan RG, Gauri R,
Jamode, Isokar AD. Effect of sowing windows on
yield, economics and growing degree days on varieties
of greengram (Vigna radiata 1..),2024:8(9):322-324.
Dhaka AK, Singh K, Kumar S, Singh B, Bhatia JK,
Kumar N. Thermal energy utilization in mungbean
(Vigna radiata L.) as influenced by sowing times and
genotypes. Legume  Research-An  International
Journal,2018:42(6):800-805.

Gadpale DL. Performance of blackgram (Vigna Mungo
(L.) Hepper) varieties to different sowing dates. Ph. D
Thesis. Vasantrao Naik Marathwada Krishi Vidyapeeth,
Parbhani, Maharashtra,2013.

Gangwar A, Jadhav TA, Sarvade S. Productivity,
nutrient removal and quality of urdbean varieties

158

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

www.agriculturejournal.in

planted on different dates. BIOINFOLET-A Quarterly
Journal of Life Sciences,2013:10(1a):139-142.

Ghosh K, Kumar M, Dolui S, Banerjee S, Saha A.
Phenology, thermal indices and yield of summer
greengram [Vignaradiata (L.) Wilczek] under different
sowing dates in Gangetic plains of West Bengal.
Journal of Food Legumes,2020:33(3):170-174.

Gill KK, Sandhu SS, Bhatt K. Performance of moong
under different methods and dates of sowing. Journal of
Agricultural Physics,2018:18(1):82-87.

Gorai MS, Mondal R. Effect of date of sowing and
level of phosphorus on growth and yield of summer
mungbean (Vigna radiata L.) in Red and Lateritic soils
of West Bengal. Journal of Food Legumes,2023:36(2 &
3):164-168.

Gupta V, Shrivastava GK, Yadav R, Deewan SK, Ekka
S. Effect of date of sowing and genotypes on
productivity and profitability of urdbean (Vigna mungo
L.). International Journal of Research in
Agronomy,2024:7(9):341-347.

Gurjar R, Patel KV, Patel HP, Mistry CR. Effects of
sowing dates and spacing on semi rabi greengram.
International Journal of Chemical
Studies,2018:6(5):2850-2853.

Jadhav AN, Patil NP, Sarwar 1. Response of mungbean
(Vigna radiata. L. Wilczek) varieties to different
sowing windows. International Journal of Research in
Agronomy,2025:8(1):01-04.

Jahan N, Adam AMMG. Growth and yield performance
of bari mung-5 under different times of sowing. Journal
of Bangladesh Academy of Sciences,2012:36(2):227-
231.

Kiran BO, Chimmad VP. Climate impact on
phenology, growing degree days and seed yield on
chickpea cultivars. Environment and
Ecology,2018:36(1):38-42.

Kumar AK, Singh NP, Sandeep Kumar SK. Effect of
planting dates on the performance of mungbean and
urdbean varieties sown during spring season.
International Journal of Agricultural
Sciences,2012:8(1):284-286.

Kumar MP, Devi KB, Naik BB, Jayasree G, Sreekanth
PD. Response of super early pigeonpea to varied
sowing windows and integrated nutrient management in
Southern Telangana zone. International Journal of Bio-
resource and Stress Management,2022:13(12):1488-
1495.

Kumar M, Panwar GS, Kushwaha S. Effect of planting
date, seed rate and row spacing on nodulation
efficiency of bold seeded spring mungbean [Vigna
radiata (L.) Wilczek] in Bundelkhand region of India.
Legume Research-An International
Journal,2016:39(2):293-296.

Kumar R, Kumawat N. Effect of sowing dates, seed
rates and integrated nutrition on productivity,
profitability and nutrient uptake of summer mungbean
in Eastern Himalaya. Archives of Agronomy and Soil
Science,2014:60(9):1207-1227.

Kumar R, Deka BC, Ngachan SV. Response of summer
mungbean to sowing time, seed rates and integrated
nutrient management. Legume Research - An
International Journal,2015:38(3):348-352.

Kumar R, Nandan R, Prasad S. Yield and yield
attributes of summer mungbean (Vigna radiata L.



International Journal of Agriculture and Plant Science

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Wilczek) as affected by sowing time, seed rate and
varieties. Environment and Ecology,2010:28(2):937-
939.

Kumar S, Rajput AS. Effect of variety and spacing on
growth and yield of blackgram (Vigna mungo L.) under
Vertisols of Chhattisgarh. International Journal of
Chemical Studies,2020:8(6):594-601.

Kumari S. Study of photothermal -efficiency of
mungbean under different sowing environments. Ph.D
Thesis. Haryana Agricultural University, Hisar,
Haryana,2023.

Kundu P, Ghosh M, Kundu CK, De S. Response of
mung bean varieties to sowing time and spacing during
summer season. Journal of Food
Legumes,2021:34(3):228-232.

Madhu G, Ganajaxi M, Tuppad GB. Response of
mungbean genotypes to dates of sowing and foliar
nutrition. Trends in Biosciences,2014:7(18):2828-2834.
Meena H, Meena PKP, Kumhar BL. Effect of sowing
dates and weed management practices on the
productivity of summer greengram. International
Journal of Pure and Applied Bioscience,2017:5(3):392-
397.

Mobeena S, Nagamani C, Reddy GP, Uma mahesh V.
Effect of sowing window and phosphorus levels on
growth and yield of summer fodder cowpea. Legume
Research - An International Journal,2022:48(1):172-
175.

Mule A, Gosavi SV, Kolekar AB. Performance of
mungbean (Vigna radiata) genotypes under delayed
planting  condition. = The Pharma Innovation
Journal,2020:9(2):398-401.

Nagamani C, Sumathi V, Reddy GP. Yield and nutrient
uptake of pigeonpea [Cajanuscajan (L.)] as influenced
by sowing window, nutrient dose and foliar sprays.
Agricultural Science Digest,2020:40(2):149-153.

Neenu S, Ramesh K, Ramana S, Somasundaram J.
Effect of cultivars and sowing dates on nutrient uptake
and yield of chickpea wunder aberrant -climatic
conditions in black soils of central India. Advances in
Research,2017:12(4):1-11.

Neog P, Pathak K, Medhi K, Deka RL, Sarmah K,
Kurmi K, ef al. Impact of modified microclimate on the
performance of greengram (Vignaradiata L.) under
different planting systems in the Upper Brahmaputra
Valley zone of Assam. Journal of Environmental
Biology,2025:46(2):308-317.

Neupane MP, Musalman H, Sah SK. Influence of
sowing date on phenology, biometric and yield of
mungbean (Vignaradiata) cultivars in Chitwan, Nepal.
International Journal of Agronomy,2023:2023(1):1-9.
Niveditha MP, Patil SB, Sudarshan S, Alekhya G.
Assessing the effects of sowing time and genotype on
chickpea dry matter accumulation and yield in the
Northern dry zone of Karnataka under changing
weather conditions. International Journal of Research in
Agronomy,2024:7(9):30-33.

Palsaniya S, Puniya R, Chand L, Sharma A, Thakur
NP, Bazaya BR. Influence of sowing dates and varieties
on the yield, heat use efficiency, energy utilization and
economics of summer mungbean. Legume Research-An
International Journal,2017:41(5):710-715.

Pamei L, Lhungdim J, Gogoi M, Devi S, Korav S.
Effect of different dates of planting and varieties on the

159

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

www.agriculturejournal.in

growth and yield of summer mung (Vigna radiata L.)
under Manipur valley condition. The Pharma
Innovation Journal,2020:9(4):87-90.

Prasad D, Bangarwa AS, Kumar S, Ram A. Effect of
sowing dates and plant population on chickpea
(Cicerarietinum)  genotypes. Indian Journal of
Agronomy,2012:57(2):206-208.

Ram SN, Dixit RS. Growth, yield attributing
parameters and quality of summer greengram (Vigna
radiata L. Wilczek) as influenced by dates of sowing
and phosphorus. Indian Journal of Agricultural
Research,2001:35(4):275-277.

Ranjan MT, Nath BA, Gourisankar P, Deepanjali D,
Anupama B, Ashutosh N, et al. Phenological studies in
rabi greengram (Vigna radiata L.) under seasonal
climatic  variations. =~ The Pharma Innovation
Journal,2020:11(7):4551-4554.

Ransing DM, Verma AK, Meshram MR, Paikra PR.
Nodulation, yield and thermal requirement of
mungbean (Vigna radiata L.) genotypes as influenced
by date of sowing. International Journal of Agricultural
Sciences,2014:10(2):638-641.

Rao SS, Shivani D, Sridhar V, Reddy PR. Effect of
sowing dates on growth and yield of greengram (Vigna
radiata L.) under rainfed situation. The Journal of
Research PJTSAU,2018:46(2&3):47-50.

Rathod AS, Jadhav JD, Londhe VM, Jadhav VT,
Bagade SV, Sthool VA, et al. Performance of chickpea
(Cicer arietinum L.) cultivars under different sowing
window over scarcity zone of Maharashtra.
International Journal of Research in
Agronomy,2024:7(2):37-41.

Reddemma K. Performance of rabi blackgram (Vigna
mungo L.) under different sowing windows. M.Sc (Ag.)
Thesis. Acharya N. G. Ranga Agricultural University,
Guntur, 2018.

Rehman A, Khalil SK, Nigar S, Rehman S, Haq I,
Akhtar S, ef al. Phenology, plant height and yield of
mungbean varieties in response to planting date. Sarhad
Journal of Agriculture Research,2009:25(2):147-151.
Sahu DD, Chopada MC, Patoliya BM. Determination
of sowing time for chickpea wvarieties in South
Saurashtra, India. Journal of
Agrometeorology,2007:9(1):68-73.

Sandhu SK, Singh K. Thermal requirement and yield of
mungbean under different growing environments.
Journal of Agricultural Physics,2020:20(2):157-165.
Singh AK, Kumar P, Chandra N. Studies on seed
production of mungbean (Vignaradiata L.) sown at
different  dates. Journal of  Environmental
Biology,2013:34(6):1007-1011.

Singh G, Ram H, Sekhon HS, Gill KK, Khanna V.
Effect of time of planting on nodulation, growth and
seed yield of kharif urdbean genotypes. Journal of Food
Legumes,2012:25(2):125-127.

Singh G, Virk HK, Aggarwal N, Khanna V, Gill KK.
Growth environment effect on phenology, agroclimatic
indices, symbiotic parameters and yield of kharif
mungbean [Vignaradiata (L.) Wilczek] genotypes.
Journal of Food Legumes,2018:31(4):205-208.

Singh V, Sharma SK, Thakral SK, Sharma MK. Effect
of phosphorus on the performance of greengram (Vigna
radiata L) varieties during summer. Legume Research -
An International Journal,2019:42(2):247-249.



International Journal of Agriculture and Plant Science www.agriculturejournal.in

57. Subbulakshmi S. Effect of sowing dates and weed
control treatments on weed management and grain yield
of greengram under rainfed condition. Indian Journal of
Weed Science,2021:3(2):191-194.

58. Thimmegowda MN, Manjunatha MH, Sathisha GS,
Huggi L, Jayaramaiah R, Soumya DV, et al. Weather
based yield prediction of pigeonpea crop with the
resource use efficiency under varied sowing windows.
Legume Research- An International Journal, 2024, 1-8.

59. Thombre SV, Goud VV, Jaybhaye JN, Hodole SS,
Tupe AR. Effect of sowing dates and varieties on
nutrient uptake and yield of chickpea. Journal of
Pharmacognosy and Phytochemistry,2019:28(5):806-
808.

60. Tiwari D, Meena VD. Effect of sowing dates and weed
management on growth and yield of chickpea in Indo-
gangetic plains. Proceedings of National Academic
Science, India, Section B, Biological Science, 2014, 1-
6.

61. Togay Y, Togay N, Dogan Y. Effect of cowpea (Vigna
unguiculata L.) Walp.) sowing times applications on
the yield and yield components. Turkish Journal of
Agricultural and Natural Sciences,2014:(Special Issue
1):1147-1150.

62. Vaishya PK, Lilhare S. Response of greengram (Vigna
radiata L.) to varieties and different dates of sowing.
International Journal of Food and Nutritional
Sciences,2022:11(7):5562-5570.

63. Vishal D, Swapnil D. Effect of date of sowing and
nutrient manipulations on yield and quality of summer
cluster bean. Vegetable Science,2015:42(2):76-81.

160



