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Abstract 
A field experiment entitled “Effect of Different Sowing Dates on Growth and Yield of Mungbean 
(Vigna radiata L.)” was conducted during the kharif season of 2024 at agriculture research and Farm 
development centre, Sakatpura, School of Agriculture Science, Vikrant University, Gwalior, Madhya 
Pradesh to study the influence of sowing time on growth, yield, and economics. The experiment 
comprised eight sowing dates from 7th June to 25th July at weekly intervals in a randomized block 
design with three replications. Results revealed that sowing dates significantly influenced plant height, 
number of branches, leaf area index, dry matter accumulation, and yield parameters. Maximum growth, 
yield attributes, and grain yield T5 (1175.20) following by T6 (1151.62) and T7 (1126.51). The recorded 
biological yield in highest at T5 (3802.41) followed by T7 (3787.01) and T6 (3697.41). Early June 
sowings recorded lower growth and yield due to unfavorable weather, while delayed sowings beyond 
mid-July reduced performance. Thus, the first fortnight of July is recommended for achieving higher 
productivity and profitability of mungbean. 
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Introduction 
Mungbean (Vignaradiata L.) commonly known as green gram, is one of the most important 
short-duration pulse crops cultivated in India. Belonging to the family Fabaceae, it is 
primarily grown for its high-protein edible seeds, tender green pods, and fodder value. It 
matures within 60-75 days, making it highly suitable for multiple and inter-cropping 
systems, particularly under rainfed conditions. In addition to its role in dietary nutrition, 
mungbean significantly contributes to soil fertility through biological nitrogen fixation, 
thereby reducing dependence on synthetic fertilizers and enhancing sustainability in cropping 
systems (Nair et al., 2021) [17]. India is the largest producer, consumer, and importer of 
pulses, with mungbean occupying a vital place in the pulse economy. According to the 
Ministry of Agriculture & Farmers Welfare (2023) [16], mungbean is cultivated over 
approximately 5.0 million hectares with a production of 3.0 million tonnes and an average 
productivity of 600 kg ha⁻¹. The major mungbean-growing states include Rajasthan, 
Maharashtra, Madhya Pradesh, Andhra Pradesh, Tamil Nadu, and Uttar Pradesh. In most of 
these regions, mungbean is grown predominantly during the kharif season, although rabi and 
summer crops are also gaining importance under irrigated conditions. In Madhya Pradesh, 
particularly in the Gird and Malwa plateaus, mungbean is an important pulse crop cultivated 
mainly under rainfed conditions, occupying about 3.0 lakh hectares with a production of 
nearly 1.8 lakh tonnes and productivity of 600 kg ha⁻¹ (Department of Farmers Welfare and 
Agriculture Development, MP, 2023) [16].  
Previous studies confirm that sowing time exerts a significant influence on mungbean 
growth and yield. Meena et al. (2021) [14] reported that sowing during the last week of June 
enhanced plant growth, hastened flowering, and produced higher yields compared to early or 
late sowings. Similarly, Ali et al. (2022) [8] observed that delayed sowing reduced yield 
attributes such as pods per plant and 100-seed weight, besides increasing the incidence of 
yellow mosaic virus and powdery mildew. Apart from its agronomic importance, mungbean 
plays a vital role in sustainable agriculture and food security. Its short duration enables its 
inclusion in multiple cropping systems such as rice-mungbean, wheat-mungbean, and  
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maize-mungbean, which not only improve soil fertility but 
also provide an additional income source for farmers. Crop 
residues and green manure from mungbean enrich the soil 
with organic matter and nitrogen, enhancing soil microbial 
activity and long-term soil health. Nutritionally, mungbean 
seeds contain 20-25% protein, 55-65% carbohydrates, and 
essential amino acids such as lysine and leucine, along with 
micronutrients like iron, zinc, and folate, making them 
crucial for combating malnutrition in India. Its easy 
digestibility and low flatulence-causing properties make it a 
preferred dietary pulse, consumed widely as dal, sprouts, 
and snacks. Economically, mungbean is considered a 
remunerative crop for small and marginal farmers due to its 
low input requirement, high market demand, and favorable 
price realization. Government initiatives such as the 
National Food Security Mission (NFSM) have also 
promoted its cultivation by providing improved seed 
varieties, subsidies, and extension support. Despite these 
efforts, several challenges persist, including yield losses 
from biotic stresses such as whitefly, thrips, yellow mosaic 
virus, and powdery mildew, as well as abiotic stresses like 
erratic rainfall and terminal drought. Moreover, the lack of 
location-specific agronomic recommendations, particularly 
regarding sowing time, continues to constrain productivity 
in regions like Gwalior. 
 
Materials and Methods  
A field experiment entitled “Effect of Different Sowing 
Dates on Growth and Yield of Mungbean (Vign aradiata 
L.)” was conducted during the kharif season of 2024 at 
agriculture research and Farm development centre, 
Sakatpura, School of Agriculture Science, Vikrant 
University, Gwalior, Madhya Pradesh, situated at 26°14΄ N 
latitude, 78°14΄ E longitude, and 206 m above mean sea 
level, falling under the Gird agro-climatic zone with a 
subtropical climate. The soil of the experimental field was 
sandy loam, slightly alkaline in reaction (pH 7.6), low in 
organic carbon and available nitrogen, medium in 
phosphorus, and rich in potassium. The experiment was laid 
out in a Randomized Block Design (RBD) with eight 
sowing dates (7th, 14th, 21st, and 28th June; 4th, 11th, 18th, 
and 25th July) as treatments replicated thrice, making 24 
plots. Each plot measured 4.0 × 3.0 m (gross) with a net size 
of 2.8 × 2.2 m. Mungbean variety IPM 410-3 was sown 
manually at 25 kg ha⁻¹ using a spacing of 30 × 10 cm after 
pre-sowing irrigation, and gap filling was done 10 days after 
sowing to maintain uniform plant stand. Fertilizers were 
applied at the recommended dose of 20:40:20 kg 
N:P₂O₅:K₂O ha⁻¹, with phosphorus and potassium applied as 
basal and nitrogen split between basal and 25 DAS. Weed 
control consisted of pre-emergence application of 
pendimethalin @ 1.0 kg a.i. ha⁻¹ supplemented by two 
manual weedings at 20 and 35 DAS. Standard plant 
protection measures were adopted, including sprays of 
acetamiprid and chlorpyriphos against sucking pests. The 
crop was harvested manually at physiological maturity when 
90% of pods turned brown to black, sun-dried for five days, 
and threshed manually. Observations on growth and yield 
were recorded from five randomly tagged plants per plot. 
Growth parameters included plant population at 10 DAS, 
plant height, branches per plant, leaf number, nodules per 
plant, nodule weight, and dry matter accumulation at 20-day 
intervals and at harvest. Dry matter samples were oven-
dried at 65±5 °C until constant weight. Yield attributes such 

as days to 50% flowering, pods per plant, pod length, seeds 
per pod, and test weight (1000-seed weight) were recorded, 
while yield parameters including grain yield, stover yield, 
and biological yield were computed from net plot harvest. 
Harvest index (%) was calculated as the ratio of grain yield 
to biological yield multiplied by 100. Economic analysis 
was performed by computing cost of cultivation, gross 
returns, net returns, and benefit-cost ratio based on 
prevailing market prices of inputs and produce. The 
recorded data were analyzed statistically using analysis of 
variance (ANOVA) as per the procedure of Panse and 
Sukhatme (1967) [18] under the RBD framework. The 
significance of treatment effects was tested using the F-test 
at 5% probability level, and where differences were 
significant, the Critical Difference (CD) at 5% was 
calculated for mean comparison. 
 
Results and Discussion 
The relatively higher plant population in later sowings could 
be attributed to favorable soil moisture and congenial 
weather conditions during germination and early seedling 
establishment, while the lower values in early sowings 
might be due to suboptimal soil temperature and moisture. 
The results indicated that plant population at 15 DAS was 
not significantly influenced by different sowing dates, with 
plant stand ranging from 30.85 plants m⁻² in the earliest 
sowing on 7th June to 33.34 plants m⁻² in the 4th July 
sowing, which was statistically at par with 11th July (33.16 
plants m⁻²) and 18th July (32.72 plants m⁻²). However, the 
overall non-significant variation suggests that sowing dates 
did not greatly affect crop establishment under the given soil 
and moisture conditions. These findings corroborate the 
observations of Choudhary et al. (2018) [9], who reported 
that seedling establishment in green gram remained 
unaffected by sowing dates when adequate seedbed 
moisture was available. Plant height of mungbean increased 
progressively with crop age and was significantly influenced 
by sowing dates At 30 DAS, the tallest plants T5 (14.73) 
were recorded followed by T6 (14.62) and T7 (1452) were 
observed in the earliest sowing of 7th June. Similar trends 
continued at 60 and 90 DAS, with the maximum height T5 
(36.05) and (49.39) respectively. At harvest, 4th July 
sowing again registered the tallest plants T5 (51.15) 
followed by T6 (46.98) and T7 (42.78). The superiority of 
July sowings for plant height may be attributed to favorable 
hydrothermal conditions during vegetative growth, which 
promoted cell elongation and internode extension, while 
early June sowings encountered high temperatures at 
seedling emergence, suppressing early growth. These 
findings are consistent with the reports of Singh et al. 
(2020) [22] and Patel et al. (2021) [19], who also observed that 
early July sowing produced taller plants in green gram due 
to congenial weather conditions. Plant population and plant 
height at various stages of green gram as influenced by 
different dates of sowing: The leaf area index (LAI) of 
green gram increased progressively with crop age and was 
significantly influenced by sowing dates (Table 4.3). At 30 
DAS, the maximum LAI (0.817) was recorded in 25th July 
sowing, followed closely by 18th July (0.811) and 11th July 
(0.805), while the minimum (0.756) was observed in 7th 
June sowing. Similar trends were noted at 60 and 90 DAS, 
where the highest LAI (2.95 and 4.06, respectively) was 
obtained in 25th July sowing, whereas the lowest (1.60 and 
1.75) was recorded in 7th June sowing. The superiority of 
July sowings in terms of LAI may be attributed to enhanced 
branching and canopy development under favorable 

https://www.geojournal.net/


International Journal of Geography, Geology and Environment  https://www.geojournal.net 

~ 88 ~ 

hydrothermal conditions, which increased the 
photosynthetic surface area. Conversely, early June sowings 
faced higher temperatures at emergence, resulting in 
reduced vegetative growth and leaf expansion. These results 
are in line with Meena et al. (2018) [15] and Patel et al. 
(2021) [19], who also reported that optimum sowing time 
improves LAI and biomass accumulation in green gram. 
The yield of green gram, including grain yield, stover yield, 
biological yield, and harvest index, was significantly 
influenced by sowing dates (Table 4.8). The highest grain 
yield (1175.20 kg ha⁻¹), stover yield (2627.22 kg ha⁻¹), and 
biological yield (3802.41 kg ha⁻¹) were obtained from 4th 
July sowing, closely followed by 11th July (1151.62 kg ha⁻¹ 
grain yield, 2545.79 kg ha⁻¹ stover yield, and 3697.41 kg 
ha⁻¹ biological yield) and 18th July sowing (1126.51 kg ha⁻¹ 

grain yield and 3787.01 kg ha⁻¹ biological yield). The 
lowest grain yield (636.04 kg ha⁻¹), stover yield (1449.99 kg 
ha⁻¹), and biological yield (2086.02 kg ha⁻¹) were recorded 
in the earliest sowing of 7th June. Harvest index remained 
relatively constant across sowing dates, ranging from 
29.75% to 31.15%. The superiority of July sowings in terms 
of yield performance may be attributed to better crop 
growth, higher branching, increased leaf area index, greater 
dry matter accumulation, and improved yield attributes, 
while early June sowing suffered from suboptimal 
conditions that restricted productivity. These results are 
consistent with the findings of Singh et al. (2020) [22], Patel 
et al. (2021) [19], and Sharma et al. (2022) [21], who also 
reported that early July sowing maximized yield potential in 
green gram under favorable agro-climatic conditions. 

 
Table 1: Effect of Different Sowing Dates on Growth and Yield of Mungbean (Vigna radiate L.) 

 

SL. 
No. Treatments Plant population 

(15 DAS) 

Plant height (cm) Leaf area index Yield 
30 

DAS 
60 

DAS 
90 

DAS 
At harvest 

stage 
30 

DAS 
60 

DAS 
90 

DAS 
Grain 
yield 

Strover 
yield 

Biological 
yield 

Harvest 
index (%) 

1.  T₁ 30.85 13.63 19.50 21.23 21.98 0.75 1.60 1.75 636.04 1449.99 2086.02 30.49 
2.  T₂ 31.00 13.73 22.07 25.27 26.20 0.76 1.81 2.08 766.88 1738.00 2504.88 30.62 
3.  T₃ 31.54 13.97 24.49 29.29 30.33 0.77 2.00 2.41 897.62 2014.24 2911.87 30.83 
4.  T₄ 31.93 14.11 26.86 33.28 34.47 0.78 2.20 2.74 1004.98 2235.97 3240.94 31.01 
5.  T₅ 33.33 14.73 36.05 49.36 51.15 0.79 2.39 3.07 1175.20 2627.22 3802.41 30.91 
6.  T₆ 33.16 14.62 34.03 45.31 46.98 0.80 2.59 3.40 1151.62 2545.79 3697.41 31.15 
7.  T₇ 32.71 14.52 31.66 41.31 42.78 0.81 2.78 3.73 1126.51 2660.49 3787.01 29.75 
8.  T₈ 32.35 14.29 29.25 37.28 38.65 0.81 2.95 4.06 1084.56 2403.62 3488.18 31.09 
9.  SE(m)± 0.19 0.07 0.79 1.34 1.16 0.02 0.07 0.11 22.55 55.80 76.99 0.19 
10.  CD (P=0.05) 0.64 0.23 2.35 3.98 3.44 0.06 0.19 0.33 67.01 165.80 228.75 0.60 
11.  CV (%) 1.7 1.05 4.58 5.12 4.98 2.03 4.98 5.12 4.58 5.12 5.05 1.85 

 

 
 

Fig 1: Effect of Different Sowing Dates on plant population and plant hights of Mungbean (Vigna radiate L.) 
 

 
 

Fig 2: Effect of Different Sowing Dates on yield of Mungbean (Vigna radiate L.) 
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Fig 3: Effect of Different Sowing Dates on harvest index of Mungbean (Vigna radiate L.) 
 

 
 

Fig 4: Effect of Different Sowing Dates on Growth and Yield of Mungbean (Vigna radiate L.) 
 

Conclusion  
The study revealed that sowing time had a significant effect 
on the growth of green gram. Although plant establishment 
was uniform across dates, key growth parameters such as 
plant height, number of branches, leaf area index, and dry 
matter accumulation varied considerably. The best 
performance was consistently observed in the first fortnight 
of July, particularly on 4th and 11th July sowings, which 
recorded maximum vegetative growth and vigor. Early June 
sowings were less favorable due to adverse weather, while 
delayed sowings beyond mid-July reduced plant growth. 
Thus, optimum sowing in early July ensures better growth 
and crop performance. 
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