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Abstract 

Planting date plays a significant role in soybean maturity and biomass yield. To study the 

maturity and biomass production potential under different environmental conditions, three 

indigenous land races (Kulat brown, Kulat white, Mothi) and two improved varieties (NARC-II, 

Swat-84) of soybean were planted at monthly from April to July during 2004 and 2005 growing 

season, at New Developmental Farm, The University of Agricultural Peshawar, Pakistan. Data 

was recorded for full maturity, plant height and biomass production. April planted crop took 

maximum days (187) to maturity, which decreased gradually with delay in planting. May planted 

crop gave maximum plant height (91.4 cm) and biomass yield (12598 kg ha-1) which decreased 

in later planting. Kulat white took maximum days (170) to maturity and attained maximum plant 

height (107 cm). However maximum biomass 12606 kg ha-1 yield was given by Mothi. 

Landraces took 41 days more than improved varieties to mature. In land races the plant height 

was almost double and the biomass yield was 31 percent higher than the improved varieties. 

Land races could prove higher yielders if the extra biomass production is directed towards seed 

filling. 
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Introduction   

In soybean [Glycine max (L.) Merrill] grain 

yield is the product of dry matter 

accumulation and partitioning. Greater total 

dry matter results in greater seed yield [1]. 

Overproduction of vegetative dry matter 

does not always reduce seed yields, but 

improve partitioning of dry weight could 

result in higher seed yields [2, 3]. Planting 

date, the most critically important 

environmental factor influencing soybean 

development and production [4]. Several 

workers have reported substantial reduction 

in days to maturity with delayed planting [5, 

6]. Similar reduction in plant height with 

late planting [7-9]. Long duration soybeans 

were high biomass producers than short 

duration soybeans [6]. When planting was 

delayed from optimum time, substantial 

reduction in biomass yield was observed 
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[10, 11]. Based on the hypothesis of the 

above workers, it was considered essential 

to explore and compare. The biomass 

production potential of land races and 

improved verities of soybean under different 

planting dates. 

Materials and method 

Plant materials and experimental design 

Research was conducted on maturity, plant 

height and biomass production of three land 

races (Kulat brown, Kulat White, Mothi) 

and two improved varieties (NARC-II, 

Swat-84) of soybean at New Developmental 

Farm, The University Agricultural 

Peshawar, Pakistan, during 2004 and 2005. 

Seeds were sowed at four planting dates. 

Planting dates were allotted to main while 

varieties were allotted to sub plots. Each 

treatment was replicated four times in 

randomized complete block design with split 

plot arrangement. Twenty seedlings per 

meter row were maintained with 5cm space 

between the plants and 50 cm apart rows. As 

the field was already under soybean last 

year, therefore a starter dose of 25 kg N and 

64 kg P2O5 ha-1as DAP was applied at the 

time of sowing. 

Data collection  
In each subplot two central rows were 

harvested to determine biomass yield. The 

harvested material was dried in oven at 70 
0C for 24 hours till constant weight. The dry 

biomass yield thus obtained was converted 

into Kg ha-1.The stage when most of the 

leaves turned yellow, desiccated, and 95 

percent of the pods lost green colour and 

attained mature pod colour, as full maturity 

(R8). Plant height data was recorded by 

measuring height of ten randomly selected 

plants in each subplot from the base to the 

top of the main stem at maturity.  

Statistical analysis  
The data was subject to analysis of variance 

technique appropriate for randomized 

complete block design with split plot 

treatment arrangement. When the F value 

was significant, means were compared using 

LSD test at 0.05 level of probability [12]. 
 

 

Figure 1. Mean monthly rainfall (mm), minimum & maximum temperature (oC) and 

relative humidity (%) of the experimental site during 2004-2005 
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 Kulat brown = 114 - 12.87x, R2 = 0.85

  Kulat white = 163.4 - 22.54x, R2 = 0.90

  Mothi = 127.55 -14.7x, R2 = 0.91

  NARC-II = 36.4 + 17.19x - 4.95x
2
 , R2 = 0.60

  Swat-84 = 57.175 + 16.985x - 5.775x
2
 ,  R2 = 0.65
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Figure 2. Plant height (cm) of soybean varieties as affected by planting dates  
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Figure 3. Biological yield (kg ha-1) of soybean varieties as affected by planting dates 
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         Days to maturity (R8)    Plant height (cm)    Biological yield (kg ha-1) 

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 

210 a 184 b 146 e 133 h 168 b 95.8 d 92.5 d 82.9 e 56.1 h 81.8 c 12022 cd 14232 ab 13200 bc 8707 g 12040 a 

Kulat 
white 

210 a 185 b 149 d 134 gh 169 a 132.1 a 127.4 a 103.9 c 64.8 g 107.0 a 12257 cd 14479 ab 14485 ab 8435 g 12414 a 

Mothi 209 a 186 b 146 e 135 g 169 a 118.0 b 92.9 d 78.5 ef 73.8 f 90.8 b 12163 cd 14809 a 14820 a 8631 g 12606 a 

NARC-II 159 c  137 f 129 i  95 l 130 c 45.1 i 61.6 gh 32.8 kl 29.5 l 42.3 e 11107 de 10478 ef 8893 g 9130 fg  9902 b 

Swat-84 149 d 127 j 125 j 100 k 125 d 63.6 g 82.4 e 41.8 ij 37.5 jk 56.3 d 9763 efg 8993 g 8351 g 8674 g  8945 c 

Means 
187 a 164 b 139 c 119 d - 90.9 a 91.4 a 68.0 b 52.3 c - 11462 b 12598 a 11950 ab 8715 c - 

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

Lsd Value 1.540  0.949  1.898 3.552  3.366  6.732 711.8  717.5  1435.1 

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

 

Table 1. Two years means for days to maturity (R8), plant height (cm) and biological yield (kg ha-1) of soybean land races vs improved 

varieties as affected by planting dates  
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ble 2. Table 2. Two years means for days to maturity (R8), plant height (cm) and biological yield (kg 

ha-1)   of soybean land races vs improved varieties as affected by planting dates  

Soybean varieties  Days to maturity (R8) Plant height (cm) Biological yield (kg ha-1) 

Land races 169 a 93.2 a 62.4 a 

Improved 

varieties 

128 b 49.3 b 35.0 b 

Year-I (2004) 156 a 76.9  a 52.8   

Year-II (2005) 149 b 74.4   b 50.1   

 

S.O.V. D.F. Full maturity Plant height (cm) Biological yield (kg ha-1) 

Year (Y) 1 2030.63** 265.22* 65205.63ns 

Replications (R) 6 11.88ns 34.41ns 1479684.34 ns 

Planting dates (D) 3 34959.08** 14442.14** 116763349.54** 

YxD 3 827.84** 68.68ns 1910111.88 ns 

Error I 18 10.75 57.16 2295645.76 

Varieties (V) 4 16449.76** 21929.70** 87394146.50** 

Land races vs Improved (1) 65439.04** 74096.20** 329636720.42** 

YxV 4 324.55** 294.18** 617248.38 ns 

DxV 12 728.56** 1010.79** 18753368.15** 

YxDxV 12 192.85** 112.86** 1597849.85 ns 

Error II 96 3.67 46.01 2101425.41 

Total 159    

 

Table 3. Analysis of variance for days to full maturity (R8), plant height (cm) and biological yield 

(kg ha-1) of soybean varieties as affected by planting dates for two years average 
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Results and discussion  
Days to full maturity (R8)  

Years, planting dates (D), varieties (V) and D 

x V significantly affected days to full maturity 

(Table 1). Full maturity was attained 7 days 

earlier in 2005 than 2004. Maximum days to 

full maturity (187) were taken by April 

planting, while minimum days to full maturity 

(119) were taken by July planted crop. Full 

maturity occurred in 164 and 139 days, when 

planted in May and June respectively. 

Significant reduction in days to maturity were 

observed at each successive planting date. 

Kulat white and Mothi took maximum days 

to full maturity (169), followed by Kulat 

brown which took 168 days to maturity 

(Table 2). Swat-84 took minimum days in 

attaining full maturity (125). Improved 

varieties matured earlier than land races. The 

overall difference in land races and improved 

varieties was 41 days. 

The interaction between DxV indicated that 

Kulat brown, Kulat white and Mothi took 

maximum days to full maturity (210) when 

planted in April. Days to full maturity 

decreased when planting was delayed. Similar 

pattern was observed for NARC-II and Swat-

84. 

Days to maturity clearly indicated that the 

land races namely Kulat brown, Kulat white 

and Mothi, late maturing varieties, while 

improved varieties were short duration, early 

maturing ones. Land races required 169 days 

and improved varieties required 128 days to 

reach maturity. Improved varieties matured 

41 days earlier than land races. The 

proportionate decline in days to maturity was 

greater in improved varieties than in the land 

races. Planting date did not affect the calendar 

date on which full season varieties reach 

maturity [13]. Decline in days to maturity in 

soybean of various maturity groups due to 

delay in planting were well documented [5, 

14]. Their results fully support our findings. 

Plant height 

Plant height is considered as one of the plant 

characteristics responsible for providing site 

for vegetative as well as reproductive organs 

determining dry matter accumulation. Years, 

planting dates (D), varieties (V), and D x V 

interaction significantly affected plant height 

(Table 1). Soybean planted in 2004 were 

generally taller than planted in 2005. 

Maximum plant height (91.4 cm) was 

recorded in May planting, while minimum 

plant height was recorded in July planting. 

Plant height steadily decreased from 91.4 cm 

in May to 52.3 cm in July planting. After May 

at each successive planting the reduction was 

significant. Delay in planting shortened the 

growing season, which resulted in reduction 

of plant height as well as other plant 

characteristics. These findings are in close 

conformity with the results, that gradual 

decrease in plant height except May planting 

[7]. A similar reduction in plant height with 

late planting was reported [8, 9]. It was 

observed no response of plant height to 

planting dates [11, 14]. 

Maximum plant height (107 cm) was 

recorded for Kulat white followed by Mothi, 

while minimum plant height (42.3 cm) was 

noticed in NARC-II (Table 2). Generally 

plant height of improved varieties was 50 % 

less than the height of land races. The 

interaction between DxV revealed that Kulat 

white produced tallest plants planted in April 

and May. Plant height decreased when 

planting was delayed. Similar pattern was 

observed for Kulat brown and Mothi. In 

NARC-II and Swat-84, the plant height 

increased when planting was advanced from 

April to May. However, plant height 

drastically reduced when planting was 

delayed from May (Fig 2). Height of soybean 

at maturity was lengthened by a total of 

19cm, when planting was advanced seven 

weak from mid-June to early May [15].  

Biological yield 

Significant variations existed in biological 

yield, between planting dates (D), varieties 
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(V) and D x V interaction for the two years 

average (Table 3). Biological yield was not 

affected by years. The highest biological yield 

(12598 kg) was produced by May planting 

followed by June planting and the lowest 

(8715 kg) by July planting (Table 1). 

However the biological yield from the April 

planting was intermediate. Several workers 

believed that early planted soybeans were 

efficient producers of biomass and gave 

higher biomass than late planted ones [10, 11, 

16]. Reduction in biomass by 33, 58 and 76 

percent when planting was delayed from 

June, July and August respectively [9]. Early 

and late planting is also relative and depends 

on the actual date of planting. In some cases 

the first week and last week of the same 

month are stated early and late, while in other 

cases planting is stretched over a period of 3-

5 months to be designated as early and late. 

Maximum biological yield (12606 kg) was 

given by Mothi followed by Kulat white. 

Swat-84 produced the minimum biological 

yield (8945 kg) (Table 2). The average 

biological yield produced by land races was 

23.7 % higher than the improved varieties. 

Among improved varieties, NARC-II was 

high yielder of biomass than Swat-84. Long 

duration soybeans were high biomass 

producers than short duration soybeans [6, 

17]. 

The interaction between D x V revealed that 

in Kulat brown, Mothi and Kulat white the 

biological yield increased when planting was 

advanced from April to May and June and 

then drastically declined in July. In NARC-II 

and Swat-84, biological yield decreased when 

planting was delayed from April to July (Fig 

3). Biological yield of land races decreased by 

16.5% when planted earlier than May and by 

2.3 and 40.9% when delayed from May to 

June and July respectively. In improved 

varieties the biological yield was highest in 

April planting and decreased by 6.7, 17.3 and 

14.6% when delayed to May, June and July 

respectively. 

Statistically, the biological yield produced by 

May and June planting was greater and 

similar, which could be attributed to higher 

plant height, leaf area and crop growth rate 

(CGR). The lowest biological yield from July 

planting may be due to low plant height, leaf 

area and particularly low crop growth rate. 

Biological yield from April planting inspite of 

similar plant height, and greater leaf area was 

relatively less than May and June planting. 

The only reason could be the lower crop 

growth rate due to low temperatures in the 

month of April (Fig.1). The higher biomass 

production of land races was because of 

greater plant height, leaf area, CGR and RGR 

as compared with improved varieties. 

Conclusion  

It is concluded that delaying planting dates 

from April to July decreased days to maturity, 

plant height and biological yield. Land races 

took maximum days to maturity, biological 

yield, and plant height as compared to 

improved varieties. During second year of 

soybean cultivation crop mature earlier but 

short plants and minimum biological yield as 

compared to first year of cultivation. 
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