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Introduction 

Water availability is an important factor determining the growth and 

development of soybean. Changes in soil water supply can influence the rate of plant 

development and the timing of reproductive stages, including flowering and 

physiological maturity. Therefore, evaluating the duration of soybean development 

under different irrigation methods is important for assessing varietal adaptation and 

optimizing crop water management. 

The duration of soybean development is strongly determined by genetic 

characteristics. Liu et al. (2016) studied 146 soybean cultivars and found significant 

variation in days to flowering, flowering-to-maturity duration, and days to maturity. 

The authors also demonstrated significant effects of genotype, environment, and 

genotype × environment interaction on these traits. 

Photoperiod is another major factor regulating soybean developmental duration. 

Wang et al. (2021) demonstrated that photoperiod regulates both vegetative and 

reproductive development in soybean and that genetic variation in GmRAV is 

associated with differences in flowering time and maturity. Varieties with genetic 

characteristics associated with later flowering also showed a longer growth period. 

Water availability can modify the duration of soybean developmental stages. 

Desclaux and Roumet (1996) reported that drought stress altered the timing of 

vegetative and reproductive development in two soybean cultivars and reduced the 

duration of some reproductive stages, particularly when water stress occurred during 

seed filling. The response also differed between the two cultivars, indicating that 

genotype influences the phenological response to water deficit. 
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The influence of water regime on soybean growth has also been demonstrated 

under field conditions. Eck et al. (1987) investigated soybean growth under different 

irrigation treatments and water-stress periods in a three-year field experiment. Their 

study showed that the response of soybean to limited irrigation depended on the 

developmental stage at which water stress occurred. Similarly, Jha et al. (2018) 

evaluated soybean responses to water stress and supplemental irrigation under field 

conditions in the Upper Indo-Gangetic Plain. They found that water stress during 

vegetative growth and flowering affected crop performance, while supplemental 

irrigation during dry periods improved plant growth and productivity. These 

findings indicate that maintaining adequate water availability during critical 

developmental stages is important for soybean cultivation. 

Therefore, determining the duration of soybean development under different 

irrigation methods is important for identifying varietal differences in adaptation to 

local growing conditions. The aim of this study was to determine the duration of 

development of different soybean varieties under drip and furrow irrigation and to 

evaluate the effect of irrigation method on the length of the growing period. 

Materials and methods 

The study was conducted at the experimental field of the Ingichka Fiber Cotton 

Research Institute in Termiz district, Surkhandarya region, Uzbekistan. Four 

soybean (Glycine max (L.) Merr.) varieties—Nafis, Madad, Orzu, and Sevinch were 

grown under two irrigation methods: drip and furrow irrigation. The field 

experiment was conducted in three replications, with the experimental treatments 

arranged randomly. 
 

 
Fig. 1. Soybean varieties grown under drip irrigation 
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The duration of the growing period was determined by recording the dates of 

the main developmental stages, from emergence to physiological maturity. The 

duration of the growing period was calculated as the number of days from 

emergence to physiological maturity for each variety under each irrigation method. 

The obtained data were expressed in days and compared among soybean varieties 

and irrigation treatments. Statistical processing of the experimental data was 

performed according to the method of Dospekhov (1985). 

Results and discussion 

The duration of development varied considerably among the soybean varieties 

and irrigation methods. Under drip irrigation, the longest development period was 

recorded in Nafis (127 days), followed by Madad and Sevinch (120 days), whereas 

the shortest period was observed in Orzu (104 days). Under furrow irrigation, the 

development period was shorter in all studied varieties, ranging from 94 days in 

Orzu to 117 days in Nafis. Thus, the varieties differed not only in the total duration 

of development but also in their response to the irrigation regime. 

 

 
Fig. 2. Duration of development of soybean varieties 

 

Compared with furrow irrigation, drip irrigation prolonged the development 

period by 10 days in Nafis, 9 days in Madad, 10 days in Orzu, and 9 days in Sevinch. 

The mean development period across the four varieties was 117.75 days under drip 

irrigation, compared with 108.25 days under furrow irrigation, indicating an average 

difference of 9.5 days between the irrigation methods. The adaptability coefficient 
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varied from −7.50% in Sevinch to −9.62% in Orzu, indicating that the relative 

response of the varieties to the two irrigation methods was not identical. The 

smallest difference was observed in Sevinch, whereas Orzu showed the greatest 

relative change in development duration. 

The observed varietal differences are consistent with the findings of Liu et al. 

(2016), who reported substantial variation among soybean cultivars in days to 

flowering, flowering-to-maturity duration, and total maturity period. Their study 

also demonstrated that genotype and environmental conditions significantly 

influenced soybean growth-period traits. This agrees with our findings, in which 

Nafis had the longest and Orzu the shortest development period under both irrigation 

methods. 

The longer development period under drip irrigation in our study also 

corresponds with the findings of Desclaux and Roumet (1996), who reported that 

water stress could accelerate reproductive development and shorten certain 

developmental periods in soybean, although the magnitude of the response differed 

between cultivars. In our experiment, the longer development period under drip 

irrigation may therefore be associated with more favorable water availability during 

plant development, while the shorter period under furrow irrigation indicates a 

different phenological response to the irrigation regime. 

Overall, the results demonstrate that both soybean genotype and irrigation 

method influenced the duration of plant development. Among the studied varieties, 

Nafis had the longest development period under both irrigation methods, whereas 

Orzu completed its development in the shortest period. Drip irrigation was 

associated with a 9–10-day longer development period across all four varieties 

compared with furrow irrigation, demonstrating variation in phenological response 

among soybean varieties under different water regimes. 

Conclusion 

The results demonstrated clear differences in the duration of soybean 

development among varieties and between irrigation methods. Under drip irrigation, 

the duration of development ranged from 104 to 127 days, whereas under furrow 

irrigation it ranged from 94 to 117 days. The Nafis variety had the longest 

development period under both irrigation methods (127 and 117 days, respectively), 

while Orzu had the shortest (104 and 94 days). 

Compared with furrow irrigation, drip irrigation prolonged the development 

period by 10 days in Nafis and Orzu and by 9 days in Madad and Sevinch. The mean 

development period was 117.75 days under drip irrigation and 108.25 days under 

furrow irrigation, giving an average difference of 9.5 days. The adaptability 
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coefficient ranged from −7.50% to −9.62%, indicating differences among varieties 

in their response to the irrigation regime. 

Overall, the findings indicate that both soybean genotype and irrigation method 

influenced the duration of plant development. The longer development period 

observed under drip irrigation suggests that the irrigation regime affected the 

phenological progression of the studied varieties, while the consistent varietal 

differences confirm the importance of genotype-specific characteristics in 

determining soybean developmental duration. 
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