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Information’s are lacking on the growth development phases of indigenous land races of soybean, 
particularly under various sowing dates. The main objective of the study was to compare and assess the 
influence of planting dates on the growth and development phases of indigenous land races and 
improved varieties of soybean. Three indigenous land races of soybean i.e Kulat brown, Kulat white and 
Mothi. While two improved varieties i.e NARC-II and Swat-84 of soybean were sown at monthly interval 
from April to July during 2004 and 2005 growing seasons at Peshawar, Khyber Pakhtunkhwa of 
Pakistan. Experiment was replicated four (4) times in RCB-design with split plot arrangement. Data was 
recorded on days to 50 % emergence, flower initiation, bloom, pod initiation, pod elongation, seed 
initiation, seed formation and initiation of physiological maturity. Years, planting dates, varieties and 
planting dates x varieties interaction significantly affected days to all development phases studied. 
Maximum days to 50 % emergence (6), flower initiation (86), bloom (88), pod initiation (90), pod 
elongation (105), seed initiation (117), full seed formation (127), and physiological maturity (172), were 
recorded for April planted crop. Number of days to each reproductive phase decreased, when sowing 
was extended from April to July in both the years. Soybean land races attained longer days to flower 
initiation (85), bloom stage (87), pod initiation (990, pod elongation (106), seed initiation (117), full seed 
formation (130), and physiological maturity initiation (160), except days to emergence. It was concluded 
that land races initiated flowering and reached physiological maturity, 41 days later than the improved 
varieties. 
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INTRODUCTION 

Pakistan is facing acute shortage of edible oils 
(MNFS&R, 2007). Among the oil seed crops 
soybean is the most important non-conventional 
crop as for as its oil (21 %) and protein (40 %) 
content is concerned (Scott and Aldrich 1983). 
The knowledge of indigenous land races of 
soybean in North West Frontier Province has 
inserted new hopes in soybean development. The 
present study aimed at determining the changes 
in various developmental stages of indigenous 

land races and improved varieties of soybean 
under different planting dates. The stage of 
soybean development described by Fehr and 
Caviness (1977) is used as classic example in 
soybean research. Scott and Aldrech (1983) 
believed that planting date is affected mainly by 
photoperiod and temperature, which in turn affects 
plant development and days to vaious 
developmental phases. Soybeans were classified 
into indeterminate, semi-determinate growth and 
determinate plants on the basis of growth habit 
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that have been controlled by Dt1 and Dt2 loci 
(Khan et al., 2018).  Results showed that early 
sowing dates resulted in a significant increase in 
vegetative growth and development (Muhammad 
et al., 2013) Several workers (Board, 1985., Shah 
and Hatam, 1989., Ehsanullah et al, 1989. Hatam 
and Jamro, 1993) reported that days to various 
developmental stages were proportionally 
reduced with delayed planting. Fehr and Caviness 
(1977) believed that low temperature retarded and 
high temperature enhanced reproductive 
development and the effect on flower bud initiation 
was more pronounced in late maturing soybeans 
(Zhang et al., 2001). Raymer and Bernard (1988) 
reported that average maturity of fifteen soybean 
cultivars declined from 118 to 99 days when 
planting was delayed from May to late June. 
However Scott and Aldrich (1983) stated that 
planting date did not affect the calendar date on 
which full season varieties reach maturity. 
Significant reduction in days to maturity were 
observed at each successive planting date in 
landraces of soybean (Muhammad et al., 2016). 
 
MATERIALS AND METHODS 

The research experiment was conducted at 
Agronomy Research Farm, The University of 
Agricultural, Peshawar during 2004-2005 growing 
seasons of the soybean crop. Indigenous soybean 

land races i.e Kulat brown and Kulat white were 
procured from Agriculture Research Center, 
Mingora, Swat and Mothi from Agriculture 
Research Station, Mansehra, Hazara division of 
the Province. Improved soybean variety i.e 
NARC-II was developed and supplied by National 
Agriculture Research Center, Islamabad. Soybean 
variety Swat-84, which was a selection from 
Williams-82 at Agriculture Research Center, 
Mingora, Swat was collected from that Center. 
Sowing dates for different soybean varieties were 
started from i.e April 2nd, May 2nd, June 2nd, and 
July 2nd. Sowing dates were selected for main 
plots and soybean varieties to sub plots in RCBD 
with split plot arrangement. Experiment was 
multipled four (4) times. A treatment subplot size 
of 3m x 3m having six (6) rows, 3m long with 50 
cm apart and 50 cm space between plants was 
used. Soybean seeds were pre-treated with 
Bradazobium Japonicum. A fertilizer dose of 25 kg 
N and 64 kg P2O5 ha-1 as diammonium phosphate 
was applied at the time of sowing. The mean 
metrological data for the crop growing seasons for 
two years including monthly rainfall (mm), 
minimum & maximum temperature (oC) and 
relative humidity (%) were collected from weather 
station (Fig 1). 

 

 
 
Figure. 1. Mean monthly Rainfall (mm), Minimum & Maximum temperature (oC) and relative 
humidity (%) of the experimental site during 2004-2005. 
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Table .1 Two years means for Days to 50% emergence, flower initiation (R1) and full bloom (R2) of soybean land races vs improved 
varieties as affected by planting dates. 

                          
 Days to 50% emergence Days to flower initiation (R1)   Days to full bloom (R2) 

Varieties April,2 May,2 June,2 July,2 Mean April,2 May,2 June,2 July,2 Mean April,2 May,2 June,2 July,2 Mean 

Kulat brown 5.6 bc 6.1 ab  5.0 cd  3.5fg  5.1 ab 116 a 95 b 71 d 58 f  85 a 119 a 98 b 74 d 60 e 88 a 

Kulat white 6.0 ab 5.9 ab 4.4 de 3.0 g 4.8 b 116 a 94 b 71 d 60 e 85 a 118 a 98 b 74 d 62 e 88 a 

Mothi 5.8 b 5.8  b 4.6 de 3.3 g 4.8 b 116 a 92 c 71 d 61 e 85 a 118 a 95 c 73 d 61 e 87 b 

NARC-II 6.5 a 6.0 ab 4.4 de 4.1 ef 5.3 a  42 h 33 j 52 g 38 i 41 b 45 g 36 i  55 f  41 h 44 c 

Swat-84 6.1 ab 6.0 ab 4.4 de 4.0 ef 5.1 ab  41 h 33 j 52 g 38 i 41 b 43 g 36 i  55 f  42 h 44 c 

Means 6.0 a 6.0 a 4.6 b 3.6 c -  86 a 69 b 64 c 51 d  - 88 a 73 b  66 c 53 d - 

P≤0.05 Dates (D) Varieties (V) DxV Dates (D) Varieties (V) DxV Dates (D) Varieties (V) DxV 

Lsd Value 0.455  0.321  0.643 1.242  0.618  1.236 0.806  0.579  1.157 

 
Table .2 Two years means for Days to pod initiation (R3),  Days to full pod elongation (R4)  and Days to seed initiation (R5) of soybean 

land races vs improved varieties as affected by planting dates. 
         

 Days to pod initiation (R3) Days to full pod elongation (R4) Days to seed initiation (R5) 

Varieties April,2 May,2 June,2 July,2 Mean April,2 May,2 June,2 July,2 Mean April,2 May,2 June,2 July,2 Mean 

Kulat brown 129 b 106 c 86 d 73 f 98 ab 137 a 109 b 98 c 79 d 105 a 149 b 120 d 105 e 92 f 116 b 

Kulat white 131 a 106 c 85 de 73 f  99 a 137 a 109 b 97 c 79 d 105 a 151 a 123 c 105 e 91 f 117 a 

Mothi 130 ab 106 c 84 e 73 f 98 b 138 a 109 b 98 c 80 d 106 a 150 ab 123 c 105 e 91 f 118 a 

NARC-II 52 j 55 i 65 g 47 k 55 c  58 e  58 e 78 d 51 de  61 b 67 i 66 jk 87 g 62 l 71 c 

Swat-84 51 j 54 i 63 h 47 k 54 d  58 e  58 e 75 d 51 e   60 b 67 ij 65 k 84 h 60 l 69 d 

Means 99 a 85 b 77 c 63 d - 105 a  88 b 89 b 68 c - 117 a 99 b 97 c 79 d - 

P≤0.05 Dates (D) Varieties (V) DxV Dates (D) Varieties (V) DxV Dates (D) Varieties (V) DxV 

Lsd Value 1.177  0.568  1.136 3.741  3.935  7.870 0.614  0.706  1.412 

Means of the same category followed by the different letters are significantly different from one another using LSD test (P≤0.05). 
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Different characteristics of soybean landraces 
were presented in Fig. 2, 3 and 4. 
Reproductive phases of soybean: 
The number of days to emergence were counted 
from the date of sowing to the date of 50 % 
emergence. The number of days to flower (R1), 
pod (R3) and seed initiation (R5) were counted 
from the date of planting and the appearance of 
first flower, pod and beginning of seed growth. 
The number of days to full bloom (R2), full pod 
elongation (R4) and full seed formation (R6) were 
counted as the days from the date of planting and 
the date when they attained these stages 
according to Fehr and Caviness (1977). Similarly 
the days to physiological maturity initiation (R7) 
were counted from the date of sowing, and when 
one normal pod on the main stem attained mature 
pod colour.  
Statistical Analysis: 
Data was statistically analyzed using MS EXCEL 
Sheet for randomized complete block design 
(RCBD) with split-plot arrangement. Means were 
compared using least difference test (LSD) at 5% 
level of probability, when F values were significant 
(Jan et al., 2009). 
 
RESULTS AND DISCUSSION 

Days to 50 % emergence: 
Statistical analysis of the data revealed that 

years, planting dates (D), varieties (V) and D x V 
significantly affected days to 50 % emergence 
(Table .3). Soybean planted in 2004 took 
minimum days to emergence (4.3), while crop 
planted in 2005 took more days to emergence 
(5.8). Two years average showed that soybean 
planted in April took maximum days to emergence 
(6 days). Soybean planted in May took similar 
days to emergence like April planting. Thereafter 
further delay in planting significantly reduced days 
to emergence and minimum days to emergence 
(3.6 days) were recorded for soybean planted in 
July. NARC-II took maximum days to emergence 
(5.3) followed by Swat-84 and Kulat brown. Kulat 
white and Mothi took minimum days to emergence 
(4.8). Days to emergence required for improved 
varieties were significantly higher than land races. 
The interaction between DxV revealed that 
NARC-II took maximum days to 50% emergence 
when planted in April (Fig. 5). Days to emergence 
decreased when planting was delayed. Similar 
pattern was observed for Swat-84, Mothi and 
Kulat white. In Kulat brown, days to 50% 
emergence increased when planting was 

advanced from April to May. Thereafter, days to 
50% emergence decreased when planting was 
delayed from May. Slow emergence in April and 
May, could be attributed to low air temperatures 
(15-19 oC) during these months compared with 
high temperature (22-26 oC) in June and July 
(Fig.1). These results are in agreement with the 
findings of Khan (2001) who reported that days to 
emergence decreased from 7 to 4 when planting 
was extended from May to July. 

Days to flower initiation (R1) 
Data for years, planting dates, soybean 

varieties and their interaction (D x V) were 
significantly affected by days to flower initiation 
(Table. 1). Soybean planted in 2005 took more 
days to flower initiation compared with 2004. April 
planting took maximum days to flower initiation 
(86), while minimum days to flower initiation (51) 
were taken by July planting. Days to flowering 
decreased with delayed planting. Days to flower 
initiation declined from 86 days in April to 51 days 
in July. The enhancement in time to flowering in 
June and July planting could be attributed to 
higher temperature (37oC) in these months 
compared with April planting (31oC) (Fig.1). These 
results are supported by Fehr and Caviness 
(1977) who believed that low temperature 
retarded and high temperature enhanced 
reproductive development of soybean crop. 

Kulat brown, Kulat white and Mothi took 
maximum days to flower initiation (85), while 
minimum days to flowering (41) were noticed for 
Swat-84 and NARC-II (Table 4.1.2). The time 
required for the improved varieties to initiate 
flowering was almost half of that required for the 
land races. The decline in the number of days to 
flower initiation with each successive planting date 
was greater in land races than in improved 
varieties. 

D x V interaction showed that Kulat brown, 
Kulat white and Mothi planted in April took 
maximum days to flower initiation (116) (Fig.6). 
Days to flower initiation decreased when planting 
was delayed from April to July. However, in 
NARC-II and Swat-84 days to flower initiation 
were static for planting dates. These results are in 
line with Zhang et al. (2001) who confirmed that 
the effect of planting dates on flower bud initiation 
was more pronounced in late maturing soybeans, 
as on land races in our case. 

Days to full bloom (R2) 
The data for years, planting dates, soybean 
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varieties and dates x varieties interaction were 
significantly affected by days to full bloom (Table 
.1). Soybean planted in 2004 took less days to 
bloom (69) compared with 2005. Soybean planted 
in April took maximum days to full bloom (88), 
while July planting took minimum days to full 
bloom (53). Days to full bloom decreased from 88 
to 53 as planting was extended from April to July. 
Kulat brown and Kulat white took maximum days 
to full bloom (88), while Swat-84 and NARC-II 
took minimum days to full bloom (44). Shah and 
Hatam (1989) reported that Land races required 
more days to reach bloom stage as compared 

with improved varieties. There were 74 and 34 
days to blooming for 17 determinate and 9 
indeterminate soybean varieties. The interaction 
between DxV revealed that Kulat brown, Kulat 
white and Mothi took maximum days to full bloom 
when planted in April (Fig.7). Days to full bloom 
decreased when planting was delayed from April 
to July. The three indigenous land races 
presented similar pattern. In NARC-II and Swat-84 
days to full bloom did not change with planting 
dates.  

 

Table .3 Two years means for Days to full seed formation(R6),  Days to physiological maturity 
initiation (R7)   and Days to seed initiation (R5) of soybean land races vs improved varieties as 

affected by planting dates. 
        

 Days to full seed formation(R6) Days to physiological maturity initiation (R7)  

Varieties April,2 May,2 June,2 July,2 Mean April,2 May,2 June,2 July,2 Mean 

Kulat brown 160 a 129 c  117 e 110 f 129 b 200 a 177 b 135 cd 125 f 160 a 

Kulat white 160 a 132 b 117 de 112 f 130 a 200 a 177 b 134 d 129 e 160 a 

Mothi 160 a 131 b 119 d 112 f 131 a 199 a 178 b 134 cd 128 ef 160 a 

NARC-II 78 i 76 j 101 g 68 k 81 c 137 c  129 e 119 h 85 j 118 b 

Swat-84 77 ij 75 j 98 h 67 k 79 d 122 g 117 hi 116 i 86 j 110 c  

Means 127 a 109 c 110 b 94 d - 172 a 156 b 128 c 111 d - 

P≤0.05 Dates (D) Varieties (V) DxV Dates (D) Varieties (V) DxV 

Lsd Value 1.227  0.953  1.907 1.817  1.229  2.458 

Means of the same category followed by the different letters are significantly different from one another using LSD 
test (P≤0.05). 

 
 

Figure 2. Flowers at R2 stage a) Purple colour flower b) White colour flower c) light pink colour 
flower. 
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Figure 3. Seeds of soybean land races a) Dark brown colour seed coat with brown hilum, b) off-
white colour seed with green hilum c) black colour seed with black hilum 

 
 

 
Figure 4. Pods of soybean land races collected at R7 stage a) Bright brown colour with 
pubesence, b) Camel colour with pubesence c) Dark gray colour with pubesence. 
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Figure 5. Days to 50 % emergence of soybean varieties as affected by planting  

 Dates 
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Figure 6.  Days to flower initiation (R1) of soybean varieties as affected  

 by planting dates. 
 

 
Days to full bloom responded in similar 

fashion to planting dates and varieties as days to 
flower initiation. It was evident that in land races 
full bloom was attained about 43 days later than 
the improved varieties. This pattern indicated that 
land races presented determinate growth habit 
which blooms after completing vegetative growth, 
and R1 and R2 stages may occur  simultaneously 
as stated by Fehr and Caviness (1977). According 
to them improved varieties exhibited 
indeterminate growth habit, where flowering 
began when less than one half of the nodes on 
the main stem were developed and the time 
interval between R1 and R2 was about 3 days. 

Days to pod initiation (R3) 
The formation of reproductive organs, 

including pod initiation and elongation are the 
most important yield contributors, determining the 
final grain yield. Significant differences existed in 
days to pod initiation due to years, planting dates 
(D), varieties (V) and D x V (Table. 2). In 2004 

pod initiation generally took 2 days less than in 
2005 planted crop. On the average maximum 
days to pod initiation (99) were recorded in April 
planting, while minimum days to pod initiation (63) 
were in July planting. Days to pod initiation 
decreased when planting was extended from April 
to July. At each successive planting date, the 
reduction as significant. Eight (8) days decrease 
in days to pod initiation when planting was 
extended from April to May. Maximum days to pod 
initiation (99) were recorded for Kulat white, while 
Swat-84 took minimum days to pod initiation (54) 
(Table .4). Land races took significantly more 
days to pod initiation than improved varieties. On 
the average the difference was 45 days between 
improved varieties and land races. When planting 
was delayed from April to July, the decline in days 
to pod initiation was more in land races than in 
improved varieties. Shah and Hatam (1989) 
reported 12 and 3 days decrease in days to pod 
initiation for determinate and indeterminate 
varieties respectively when planting was extended 
from April to May. DxV interaction revealed that 
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Kulat white, Kulat brown and Mothi required 
maximum days to pod initiation (131, 129, 130) 
when planted in April. Days to pod initiation 
decreased when planting was delayed from April 
to July. NARC-II planted in April to June showed 
gradual increase for days to pod initiation. 
However days to pod initiation decreased in July. 
Similar pattern was observed for Swat-84 (Fig.8). 
The differences occurring in land races and 
improved varieties in days to flower initiation were 
also extended to other reproductive stages. 
Temperature, day length, and variety, were 
important in determining days to initiation of 
flowering and subsequent reproductive 
developments (Fehr and Caviness, 1977). 

Days to full pod elongation (R4) 
Years, planting dates (D), varieties (V) and 

their interaction significantly affected days to full 
pod elongation (Table. 2). Pod elongation in 2005 
was 5 days later than in 2004. Maximum days to 
full pod elongation (105) were taken by April 
planted crop and minimum days to full pod 
elongation were taken by July planted crop. Days 
to full pod elongation decreased from 105 in April 
to 68 days in July planting. The reduction was 
gradual and consistent. The effect of time of 
flower initiation was also depicted in the 
successive reproductive stages. Decrease in days 
to pod formation when planting was extended 
from early April to mid May (Shah and Hatam, 
1989). 

On the average Mothi, Kulat brown and Kulat 
white took maximum days to full pod elongation 
(105), while NARC-II and Swat-84 took minimum 
days to pod elongation (60). Days required for 
land races to attain full pod elongation were 
significantly greater than the days required by 
improved varieties. 

The interaction between DxV revealed that 
Mothi, Kulat brown and Kulat white took maximum 
days to full pod elongation (137, 137 and 138) 
when planted in April (Fig. 9). Days to full pod 
elongation decreased when planting was further 
delayed. In NARC-II and Swat-84 days to full pod 
elongation increased when planting was extended 
from April to May, but decreased when planting 
was extended further to June. 

Days to seed initiation (R5) 
Statistical analysis of the data showed that 

years, planting dates (D), varieties (V) and D x V 
interaction significantly affected days to seed 
development (Table. 2). Soybean planted in 2005 
took 7 days more for seed initiation than in 2004. 

April planting took maximum days to seed 
initiation (117). May and June planting showed 
some what similar values 99 and 97 for days to 
seed initiation. July planting took minimum days to 
seed initiation (79). Days to seed initiation 
gradually decreased at each successive planting 
date. 

Mothi took maximum days to seed initiation 
(118) followed by Kulat white and Kulat brown 
which took 117 and 116 days to seed initiation, 
while Swat-84, took minimum days to seed 
initiation (69). Means for the land races versus 
improved varieties demonstrated significant 
differences. Generally improved varieties were 
early by 47 days to reach seed initiation stage. 
Improved varieties were early maturing 
indeterminate type as compared with land races. 

The interaction between DxV revealed that 
Kulat white took maximum days to seed initiation 
planted in April (Fig.10). Days to seed initiation 
decreased when planting was delayed from April 
to July. Similar pattern was observed for Kulat 
brown and Mothi. In NARC-II and Swat-84 days to 
seed initiation increased when planting extended 
from April to June, thereafter decreased. 

Egli (1975) reported that seed had 
accumulated 15-30 % of their final weight by the 
time when the pods reached their maximum dry 
matter accumulation. However Spaeth and 
Sinclair (1984) defined precisely that seed 
initiation, is the time when ovule within the pod 
reaches a size of 2.5 x 2 mm and seed 
termination, as the time when cotyledons 
peripheries change from green to yellow. 

Days to full seed formation (R6) 
Seed filling is considered as one of the most 

important criteria for screening of germplasm and 
selection of high seed yielding varieties in 
soybean. The time a plant reaches this stage and 
the duration of filling period, both are important in 
selecting high yielding varieties. Days to full seed 
formation were significantly different for years, 
planting dates (D), varieties (V) and D x V 
interaction (Table. 3). Soybean crop planted in 
2005 was late by 8 days to full seed formation as 
compared with 2004 planted crop. April planting 
took maximum days (127) to full seed formation, 
while May and June planting took rather similar 
days to full seed formation. July planting took 
minimum days to full seed formation (94). Days to 
full seed formation decreased as planting was 
delayed from April to July. Delay in planting from 
May to June did not present a consistent 
decrease.  
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Figure 7. Days to full bloom (R2) of soybean varieties as affected by planting  

 
Figure 8 . Days to pod initiation (R3) of soybean varieties as affected by planting 
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This was because of the increase in days to 
full seed formation in improved varieties only. 

Days required to full seed formation for Kulat 
white (130) and Mothi (131) were significantly 
higher than Kulat brown (129). Swat-84  took 
minimum days (79) in accomplishing full seed 
formation. On the average improved varieties 
accomplished full seed formation about 50 days 
earlier than the land races. 

DxV interaction showed that Kulat brown, 
Kulat white and Mothi took maximum days to full 
seed formation (160) when planted in April 
(Fig.11). Days to full seed formation decreased 
when planting was delayed. In NARC-II days to 
full seed formation increased when planting was 
extended from April to June, thereafter decreased. 
Similar pattern was observed for Swat-84. The 
probable reason for increase in days to full seed 
formation in June could be the hot (39 oC) and dry 
season (Fig.1). 

Several researchers (Egli et al., 1978, 
Reicosky et al., 1982, Pfeiffer et al., 1991)  have 
emphasized the length of seed filling period and 
the rate (Egli 1975, Spaeth and Sinclair 1984) of 
dry matter accumulation in seed rather than the 
days to seed filling. 

Days to physiological maturity initiation (R7) 
Days to maturity is an important factor in 

selecting varieties to fit in various farming 
systems. Statistical analysis of the data revealed 
that years, planting dates (D), varieties (V) and D 
x V significantly affected days to initiation of 
physiological maturity (Table .3). Physiological 

maturity initiation in 2005 was 8 days earlier than 
in 2004 planted soybean. On the average 
maximum days to initiation of maturity (172) were 
recorded for April planting, while 156, 128 and 
111 days were recorded when planting was done 
in May, June and July respectively. Days to 
initiation of maturity decreased when planting was 
delayed from April to July. 

Kulat white, Kulat brown and Mothi required 
maximum days to physiological maturity initiation 
(160, 160 and 160), while minimum days to 
physiological maturity initiation (110) were 
recorded in Swat-84. In land races the initiation of 
maturity was late than improved varieties by 46 
days. Improved varieties were short indeterminate 
types while land races probably belong to long 
duration determinate types. 

The interaction between DxV showed that 
Kulat brown took maximum days to physiological 
maturity initiation when planted in April and then 
decreased when planting was delayed from April 
to July (Fig. 12). Similar pattern was observed for 
Kulat white and Mothi. In soybean varieties 
NARC-II and Swat-84 days to initiation of 
physiological maturity decreased when planting 
was delayed from April to July. Our results are in 
accordance with Raymer and Bernard (1988) 
where average maturity of fifteen MG IV soybean 
cultivars declined from 118 to 99 days when 
planting was delayed from May to late June or 
early July. 

 

 
Figure 9. Days to full pod elongation (R4) of soybean varieties as affected by  
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 planting dates 

 
 

Figure 10.  Days to seed initiation (R5) of soybean varieties as affected by planting  dates. 
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Figure 11. Days to full seed formation (R6) of soybean varieties as affected by  
 planting dates 
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Figure 12.  Days to physiological maturity (R7) of soybean varieties as affected by planting dates 

 

CONCLUSION 
All three land races of soybean have initiated flower, 
pod initiation, pod elongation, seed initiation, full 
seed formation and maturity later than improved 
varieties of soybean. 
 
CONFLICT OF INTEREST 
The authors declared that present study was 
performed in absence of any conflict of interest. 
 
ACKNOWLEGEMENT 
The author acknowledged the support of Director 
Farm, The University of Agriculture Peshawar 
during conduction of Ph.D research work. 
 
AUTHOR CONTRIBUTIONS 
Asim Muhammad performed and designed the 
experiment, Shad khan Khalil overall guidance 
and correction in experiment and Habibullah Khan 
helped in graphic analysis. 
 

Copyrights: © 2017 @ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 
REFERENCES   
Board, J.E. 1985. Yield components associated 

with soybean yield reduction at non-optimal 
planting dates. Agron J. 77:135-140. 

Egli, B.D. 1975. Rate of accumulation of dry 
weight in seed of soybean and its 
relationship to yield. Can. J. Plant Sci. 
55:215-219. 

Egli, D.B., Leggett, J.E. & Wood, J.M. 1978. 

 

Kulat brown = 225.9 - 26.56x, R
2
 = 0.95

Kulat white =224.3 - 25.69x, R
2
 = 0.93

Mothi = 224.1 - 25.81x, R
2
 = 0.93

NARC-II = 158.35 - 16.33x, R
2
 = 0.87

Swat-84 =137.95 - 11.01x, R
2
 = 0.74

80

100

120

140

160

180

200

220

April,2 May,2 June,2 July,2

Planting dates

D
a

y
s

 t
o

 p
h

y
s

io
lo

g
ic

a
l 

m
a

tu
ri

ty
 (

R
7

)
Kulat brown

Kulat white

Mothi

NARC-II

Swat-84

Kulat brown

Kulat white

Mothi

NARC-II

Swat-84

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Muhammad et al.,                                              Characteristics and reproductive growth potential of soybean 

 

    Bioscience Research, 2018 volume 15(4): 3952-3966                                                             3966 

 

Influence of soybean seed size and position 
on the rate and duration of filling. Agron. J. 
70:127-130. 

Ehsanullah., Hatam, M. Bakht, J. Khalil, S.K. & 
Shah, Z. 1989. Reproduction stages of 20 
soybean cultivars affected by two planting 
dates. Sarhad. J Agri 5: 9-13. 

Fehr, W.R., & Caviness, C.E. 1977. Stages of 
soybean development. Iowa Agric. Exp. 
Station Special Report. 80. 

Hatam, M. & Jamro, G.H. 1993. Effect of planting 
date on developmental phases in 
determinate and indeterminate soybean 
cultivars. Pak  J Sci Ind Res. 36:314-317. 

Jan, M.T. Shah, P. Hoolinton, P.A. Khan, M.J. & 
Sohail, Q. 2009. Agriculture research: Design 
and Analysis: Deptt. of Agronomy, NWFP 
Agric. Uni. Peshawar, Pakistan. 

Khan, A., Farhatullah, Munir, .I. Begum, S. & Ara, 
N. 2018. Genotypic comparison of 
determinate and indterminate soybean lines 
for yield and yield components. Pak J Bot. 
50(1): 131-134. 

Khan, A.Z. 2001. Influence of planting date and 
plant density on canopy temperature, seed 
development, seed quality and yield on 
soybean. Ph.D Dissertation, University of 
Agriculture, Faisalabad. 

MNFS&R. 2006. Agricultural Statistics of 
Pakistan. Ministry of Food, Agriculture and 
Livestock, Economic Wing, Govt of Pakistan, 
Islamabad. 

Muhammad, A., Khalil, S. K. Khan, A.Z. & Ahmad, 
N. 2016. Response of soybean varieties to 
maturity and biomass production under 
various planting dates. Pure & Applied 
Biology., 
http://dx.doi.org/10.19045/bspab.2016.5005. 

Muhammad, A., Khalil, S.K. Khan, A.Z. Amanullah 
& Mehmood, S. 2013. Growth analysis of 
indigenous soybean land races. Pak J Bot. 
45(3): 941-949. 

Pfeiffer, T.W., Suryati, D. & Egli, D. B. 1991. 
Soybean plant introductions selected for 
seed filling period or yield: performance as 
parents. Crop Sci. 31:1418-1421. 

Raymer P. L., & Bernardm R. L. 1988. Response 
of current midwestern soybean  cultivars to 
late planting. Crop Sci. 28:761-764. 

Reicosky, D.A., Orf, J.H. & Poneleit, C. 1982. 
Soybean germplasm evaluation for length of 
the seed filling period. Crop Sci. 22:319-322. 

Scott, W.O., &  Aldrich, S.R. 1983. Planting and 
cropping systems. In: Modern soybean 
production, Second Ed. S and A publications 

Inc. Champain ILL. USA. pp.83-86. 
Shah, Z. & Hatam, M. 1989. Reproductive stages 

of 26 determinate and indeterminate 
soybean cultivars affected by two planting 
dates. Sarhad J Agri. 5:569-575. 

Spaeth, S.C., & Sinclair, T. R. 1984. Soybean 
seed growth: Timing of growth of individual 
seeds. Agron. J. 76:123-127. 

Zhang, L.R., Wang & Hesketh, J.D. 2001. Effects 
of photoperiod on growth and development 
of soybean floral bud in different maturity. 
Agron. J. 93:944-948. 

 
 
 
 
 
 
 
 
 


