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Abstract 

The presented research focused to examine the 

Sensitivity of Leaf type of Soybean (Glycine max 

L.) to Photoperiodic Induction. The study was 

conducted at the Upper Sanraymundo Shiek 

Mustafa compound, Jolo, Sulu Philippines from 

May 19, 2024 to June 6, 2024. Table 1 shows the 

number of days to flowering and node position of 

the first flower of soybeans (Glycine max). 

Results revealed that sensitivity of different leaf 

type to photoperiodic induction significantly 

affected the number of days to flowering of 

soybeans. Cotyledonary stage (T1) significantly 

prolonged the days to flowering for 16 days. 

Meanwhile comparable effects were observed on 

unifoliate stage (T2), first trifoliate leaf stage (T3) 

and intact plant with no removal of foliage (T4) 

which floral induction were exhibited on (11, 

12.33 and 10.33 days). 

This study was conducted to determine the 

sensitivity of the different leaf types of soybeans 

to photoperiodic induction in terms of: Number 

of days to flowering, Node position of the first 

flower, Number of flowering nodes, Number of 

flowers per plants and Percent fruit set. This study 

was limited in determining whether sensitivity of 

the different leaf types to photoperiodic induction 

significantly affects the flower induction of 

soybeans.  

This study was made through the Analysis of 

variance (ANOVA) and treatment mean 

comparison by the Least Significant Difference 

(LSD) was performed using STAR (Statistical 

Tool for Agricultural Research) program. 

The findings showed for T1 is shown in Table 1 

shows the number of days to flowering and node 

position of the first flower of soybeans (Glycine 

max). Results revealed that sensitivity of different 

leaf type to photoperiodic induction significantly 

affected the number of days to flowering of 

soybeans. Cotyledonary stage (T1) significantly 

prolonged the days to flowering for 16 days. 

The findings showed for T2 is shown in Table 2. 

Number of flowers as influenced by sensitivity of 

different leaf types of soybeans (Glycine max L.) 

to photoperiod induction (May 19-June 6, 2024).  

Results demonstrated significant difference on 

the 2nd, 3rd, 4th. 5th and 6th data gathering on 

the number of flowers in soybeans as affected by 

different sensitivity of leaf type on photoperiodic 

induction. Treatment 4 (intact plant with no 

removal of foliage) significantly produce the 

highest number of flowers in soybean which were 

comparable with treatment 2 (unifoliate stage) 

and the control. 

The findings showed for T3 is shown in Table 3 

showed the number of flowering nodes of 
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soybean (starting from May 19- June 6, 2024). 

Results indicated that number of flowering nodes 

of soybean in the 3rd and 4th gathering was 

significantly affected by the sensitivity of 

different leaf type on photoperiodic induction. 

Treatment 4 (intact plant with no removal of 

foliage) significantly produced the highest 

number of flowering nodes which were 

comparable with Treatment 2 and the control. 

The findings showed for T4 is shown in Table 4 

shows the percent fruit set of soybeans. Results 

revealed that sensitivity of different leaf type on 

photoperiodic induction significantly affects the 

percent fruit set of soybean. Control obtained the 

highest percentage of fruit setting which were 

comparable with Treatment 4,2 and 3). 

Results suggested that removal of the soybean 

leaves subjected to 10 hours’ photoperiodic 

induction had significantly affected horticultural 

characteristics of soybeans. Further studies 

should be conducted to validate the results.
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INTRODUCTION 

Soybean (Glycine max L.) is a facultative short-day (SD) plant and is highly sensitive to 

photoperiod. It is one of the most extensively cultivated and consumed crops in the world, since it serves 

not only as a good source of protein and oil for the human diet and livestock feeding, but also as a biofuel. 

Photoperiodism is defined as the response to changes in daylength that enables plants to adapt to seasonal 

changes in their environment (Jackson, 2008). The effects of photoperiod on flowering in soybean have 

been well documented since early 20th century (Garner and Allard, 1920, 1923; Borthwick and 

Parker,1938). Moreover, photoperiod has been found to play a major role in flower induction (Borthwick 

and Parker,1938), floral organ differentiation (Zhang et al., 2001), microsporogenesis (Nielson, 1942), post 

flowering development (Johnson et al., 1960; Fisher, 1963; Thomas and Raper, 1976; Raper and Thomas, 

1978; Guiamet and Nakayama, 1984; Morandi et al. , Han and Wang, 1995; Kantolic and Slafer, 2001), and 

yield formation of soybean (Mann and Jaworski, 1970; Raper and Thomas,1978; Kantolic and Slafer, 2001. 

Aside from photoperiod, temperature has a strong influence in plants’ flowering behavior (Ha & 

Johnston, 2013). Each plant species or a cultivar requires a suitable temperature range for flower induction 

and development as demonstrated in a study by King et al. (2008). Temperature significantly influenced 

time to flowering in soybeans. In addition, significant interactions effect was observed between temperature 

and photoperiod (Summerfield and Wien, 1980). Steinberg and Garner (1936) found that warmer mean 

temperatures hastened the flowering of soybean up to an optimum of 28 °C and above which flower 

induction was delayed. Hence, responses to both photoperiod and temperature affect the growth, 

development, and yield formation of soybean. Thus, a study was conducted to determine the sensitivity of 

the different leaf types of soybeans   to photoperiodic induction. 

 

Research Problem 

This study was conducted to determine the sensitivity of the different leaf types of soybeans to 

photoperiodic induction in terms of:  

 1. Number of days to flowering 
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 2. Node position of the first flower 

 3. Number of flowering nodes 

 4. Number of flowers per plants  

 5. Percent fruit set  

 

 

METHODOLOGY 

 

Preparation of Planting Material  

Soybean seeds used in the study were procured from Ramgo Seed Company. Seeds were sown in 

seedling trays filled with vermicast as planting media. After two weeks, healthy seedlings were transplanted 

in a plastic pot (9x9x11). Initially the plants were maintained under natural daylength conditions.  

 

Seedling Care and Treatment Administration  

The seedlings were watered regularly, and removal of weeds were done to avoid competition. From 

the time of transplanting until flowering, soybeans were exposed continuously under a short-day 

photoperiod at 10 hours/day, (from 7am to 5pm) upon the appearance of the required leaf. This was obtained 

by covering the plants with black cover from 5pm to 7am.  

 

Experimental Design and Treatments  

A study was laid out using Randomized Complete Block Design (RCBD) with one (1) sample per 

treatment replicated three (3) times. The treatments were designated as follows:    

T0 - Control. The seedlings were with foliage intact and exposed to natural day (ND) length until flowering.  

T1 - Cotyledonary stage. Seedlings’ unifoliate leaf were removed leaving the cotyledons intact and exposed 

to short day (SD) condition. The cotyledons were maintained by cutting the succeeding shoots that emerged 

starting from the removal of the unifoliate leaf until flowering.   

T2 – Unifoliate leaf stage. Seedlings’ cotyledons and unifoliate leaf were left intact while the first trifoliate 

leaf were removed after its appearance and exposed to short day (SD) condition. Succeeding shoots that 

emerged after treatment were cut back.  

T3 - First trifoliate leaf stage. Seedlings’ cotyledons, unifoliate leaf and first trifoliate leaf were left intact 

and exposed to short day (SD) condition. The succeeding trifoliate leaf that emerged after treatment were 

cut back to maintain the condition until flowering.  

T4 – Intact plant with no removal of foliage. The seedlings were exposed to short day (SD) condition after 

the appearance of the first trifoliate 
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RESULTS AND FINDINGS   

Meteorological data  

The daily photoperiod and noctoperiod hours throughout the duration of the study were taken from 

the records of Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) 

website (Figure 1a and 1b). Data showed gradual increased in photoperiodic hours with a corresponding 

decreased in noctoperiodic hours, all throughout the duration of the study. The mean minimum and 

maximum photoperiodic hours throughout the conduct of study were 12.26 and 12.35, respectively which 

were within the optimum requirement of soybean flower induction (Garner & Allard, 1930) 

 

Figure 1a. Number of photoperiod and noctoperiod hours on the month of May. 

 

 

 

11.4 
11.5 
11.6 
11.7 

11.8 
11.9 

12 
12.1 
12.2 

12.3 
12.4 

16 17 18 19 21 22 23 24 25 26 27 28 29 30 

Month of May 

Photoperiod hours Noctoperiod hours 

  

11.00 

11.20 

11.40 

11.60 

11.80 

12.00 

12.20 

12.40 

12.60 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 

Month of June 

Photoperiod hours Noctoperiod hours 



 

 

 

 

 

 
 

374 

Volume 1 Issue 7 (2025) 

Figure 1b. Number of photoperiod and noctoperiod hours on the month of June.  

Conclusions   

Sensitivity of the different leaf types of soybean to photoperiodic induction significantly affected 

the number of days to flowering, number of flowers per plant, number of flowering nodes and percent fruit 

setting. Intact plant with no removal of foliage (T4) significantly induced earlier days to flowering, 

produced the greatest number of flowers as well as flowering nodes and flowering nodes and obtained a 

high percentage of fruit setting of soybeans. Comparable effects were also observed with the control in 

which it significantly induced the earliest days to flowering for at least 7.67 days, produced larger number 

of flowers as well as flowering nodes and obtain a high percentage of fruit setting in soybean.  On the other 

hand, cotyledonary stage (T1) significantly prolonged the days to flowering, produce the least number of 

flowers, flowering nodes as well as fruit setting in soybean. Photoperiod is the major environmental factor 

regulating flowering, fruit setting and development of soybean.  

 

Recommendations 

Results suggested that removal of the soybean leaves subjected to 10 hours’ photoperiodic 

induction had significantly affected horticultural characteristics of soybeans.  Further studies should be 

conducted to validate the results.  
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