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Abstract
Pakistan is spending lion share of its foreign exchange for the import of edible oil to meet the requirements
of ever increasing population. Being rich source of protein and oil, soybean (Glycine max L.) crop can play
significant role in this regard. Time of sowing is one of the most critical factors which greatly influence the
growth, yield and quality of soybean crop. In order to determine the response of two soybean varieties on
different planting dates, an experiment was conducted at Agronomic Research Area, University of
Agriculture Faisalabad during spring season 2016. Two soybean varieties Malakand -96 and Kharif-93 were
sown on three sowing dates; 15 th March, 25 th March and 04 th April. The experiment was laid out in split
plot design replicated three times keeping sowing dates in main plot and varieties in subplots using net plot
size of 6.0 m x 1.8 m. The data related to quality, yield and yield components and growth parameters were
recorded and analyzed statistically by applying Fisher ’s analysis of variance technique. Least significant
difference (LSD) test at 5% probability level was applied to compare the treatment means. The final yield
and yield parameters were compared by t-test as early two sowing dates resulted in complete mortality of
plant. Statistical analyzed data showed that germination count was better in 4 th April planting (54 plants
m2) than 15 th and 25 th March. At 4 th April sowing Kharif-93 gave higher grains per pod (2.8), 1000 grains
weight (160.67 g), grain yield (1.15 t ha -1), harvest index (31.96%), and oil contents (18.13%) than soybean
variety Malakand-96. It is concluded that March planted crop did not reach to its potential ability due to
unfavorable environmental conditions. Hence 4 th April planting recommended for planting soybean and
among two varieties Kharif-93 performed better under Faisalabad conditions.
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Introduction

In one study it was observed that higher temperature

Pakistan imported 1.98 million tons of edible oil

and radiations shifted the reproductive phase towards

worth Rs. 152.514 billion (US$ 1.457 billion) to fulfill

less favorable conditions (Egli and Burdening, 2000).

the domestic requirement of 2.045 million tons

High temperature due to delayed cultivation of

during the year 2016-17 whereas, the local production

soybean caused more respiration in pods as a result

contributed 0.446 million tons only (14 percent of the

less storage of assimilates took place. Because of this

requirement) (Govt. of Pakistan, 2016-17). This is
sufficient to indicate the poor condition of oilseeds
cultivation and production in the country. Due to ever
increasing population

especially in developing

countries, including Pakistan the supplication of
edible oil especially from animal source is becoming
scarce and expensive (Amiri et al., 2012). Being rich
source of protein and oil, soybean (Glycine max L.
Merrill) crop can play significant role in this regard.

reason seed yield reduced, plant height also reduced,
less oil percentage and smaller seed produced
(Whitfield, 1992).
Under field conditions temperature fluctuate greatly
and affect the growth of plants. During the growing
season of soybean when temperature increased from
optimum, it caused stress conditions and had
destructive effect on blooming, pod development,

In Pakistan improved varieties of soybean were

seed formation and full maturity of crop (Khan et al.,

introduced from USA during early sixties while its

2011). Quality parameters include protein and oil

commercial cultivation was started in early seventies,

contents of seed, are greatly influenced by inherited

since then its cultivation has been unstable in

factors such as choice of cultivar and maturity group,

Pakistan and never attained a large yield (MINFAL,

climatic factors for example, temperature and

2006). Low production of soybean in Pakistan might

moisture (Robinson et al., 2009) at the time of seed

attributed to lack of précised information regarding

formation.

its production technology, high temperature, poor
stand establishment, poor varietal adoptability and

The variations in quality of seed are primarily due to

poor marketing (MINFAL, 2006). Among these time

the effect of temperature on the enzymes that

of sowing is one of the most critical factors which

contribute in the biosynthesis of fatty acids present in

greatly influence the yield of soybean crop (Ahmad et

soybean seed particularly during the period of seed

al., 2010). It has been observed that sowing time

development (Bachlava and Cardinal, 2009). Keeping

greatly affects the seed germination (Andric et al.,

in view this discussion, the present study was planned

2007) vegetative and reproductive performance
(Bastidas et al., 2008) and grain yield (Egli and
Cornelius, 2009). Moreover, soil moisture is vital
from seed germination to maturity for high yield
potential of soybean (Mengistu and Heatherly, 2006).
Sowing date generally determines the yield potential
of a cultivar in an agro-ecological zone. Optimal
utilization of the climatic factors such as temperature,
humidity, moisture, day length etc. is achieved
through appropriate planting dates (Hashemi, 2001).
For every agronomic produce selection of appropriate
sowing date is very important in order to get

to evaluate the potential and adaptability of approved
soybean cultivars under Faisalabad conditions and
also to determine the effect of sowing dates on the
growth, yield and quality parameters of soybean
cultivars.
Materials and methods
Experimental site and soil
The proposed study was conducted at student farm,
Agronomic Research Area, University of Agriculture,
Faisalabad to examine the performance of two

selecting

soybean cultivars sown at various sowing dates under

appropriate planting date is the determination of

Faisalabad conditions. The climate of this region is

proper time at which all environmental factors are

from semiarid to subtropical. Soil testing before the

effective for different phonological stages of the plant

experiment was done to check the pH and nutrient

(Azari and Khajepour, 2003).

status in the soil.

maximum

yield.

The
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Design and treatments

At the end of growth season, ten randomly sampled

The experiment was laid out in split plot design with
three replications. The sowing dates

(15th

March,

plants were taken from the central rows of each plot

25th

and measured yield attributes and morphological

March and 04th April) were considered as main

characteristics. The weight of 100 seeds was recorded

factors and soybean varieties (Malakand-96 and

as the average of three 100-seed samples and

Kharif-93) as sub factors. The net plot size was 6.0 m

calculated 1000-grain weight by unit method. Also,

x 1.8 m.

to determine biological yield, whole plant dry weight
was considered as biological yield. Harvest index was

Crop husbandry

calculated by following formula;

Seed bed Preparation
𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑖𝑛𝑑𝑒𝑥 =

Seed bed was prepared by applying soaking irrigation

𝐺𝑟𝑎𝑖𝑛 𝑌𝑖𝑒𝑙𝑑
𝑋 100
𝐵𝑖𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑌𝑖𝑒𝑙𝑑

(rouni). After that the field was cultivated two times
with the help of cultivator followed by the same

Oil content was determined by Soxhlet Fat Extraction

number of planking.

method (A.O.A.C., 1990).Percent oil content was
calculated using the following equation;

Sowing date and Seed rate
The crop was sown at respective dates each of 10 days
interval with the help of hand drill at 30 cm spaced
rows with seed rate of 100 kg ha-1.
Fertilizer application
Fertilizer was applied at the rate of 25 kg N, 50 kg P
and 50 kg K ha-1. All nutrients were applied at the
time of sowing in the form of urea, diammonium
phosphate and sulfate of potash respectively.

𝑂𝑖𝑙 𝐶𝑜𝑛𝑡𝑒𝑛𝑡𝑠 (%) =

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘 + 𝑜𝑖𝑙 − 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘
𝑋100
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘 + 𝑠𝑒𝑒𝑑 − 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑓𝑙𝑎𝑠𝑘

Protein in seed was determined according to Kjeldhal
method (Bremner, 1964). Percent crude protein was
calculated using the formula;
(𝐶𝑟𝑢𝑑𝑒 𝑃𝑟𝑜𝑡𝑒𝑖𝑛%) =

(𝑉1 − 𝑉2)𝑁
𝑋 14𝑋 6.25𝑋 100
100 𝑊

Statistical analysis
Data collected on all parameters was analyzed

Irrigation

statistically by using Fisher’s analysis of variance

Total six irrigations were applied during the whole

technique and least significant difference (LSD) test

growth period of crop till maturity. 1st irrigation was

at 5% probability level was applied to compare the

applied 7 days after emergence, 2nd at three to four

treatments’ means (Steel et al., 1997)

leaf stages, 3rd after thinning, 4th during flower

computer statistical program MSTATC. Final data of

initiation, 5th during pod formation and 6th during

yield and quality parameters were recorded in 4th

seed development.

April planting only. So there were only two varieties

using the

sown at that sowing hence t-test was applied to
Intercultural practices

compare the significance level of these varieties.

Hoeing was done by manual method. Two hoeing
were given to ensure optimum control of weeds in

Results and discussion

crop 20 and 40 days after sowing.

Germination count
The data for germination count is presented in the

Harvesting

Table 2. A perusal of table showed that various

Harvesting was done manually with the help of sickle.

sowing dates significantly differed from one another

Harvested crop was tied into bundles and allowed to
dry in the field for 10 days to lower the moisture level
up to 12%.

in case of germination count. Among three sowing
dates 4th April sowing performed better as compared
to 15thand 25th March sowing. In case of varieties

Data collection

germination count was not affected significantly.

In this experiment, the parameters of seed yield and

Interaction of sowing dates and varieties was found

its components, the qualitative parameters such as

significant. Low germination count of 15th March

seed protein and oil contents were recorded.

might
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germination enzymes within the seeds because of low

in germination as compared to temperature from

temperature (17.5oC) than optimum (20oC-30oC)

22oC to 27oC. Similarly Chamandi et al. (2012)

required for soybean germination as compared to 4th

recorded same results, according to them early

April planting

(27oC).

Our findings are also confirmed

sowing

by Asim (2008) who found that average minimum
temperature from

15oC

to

19oC

(low

temperature)

often

reduced

the

emergence of soybean than that in late sowing.

caused the reduction

Table 1. Physiochemical analysis of experimental soil.
Characteristics

Unit

Value

Texture

Sandy loam

pH
EC

8.00
dS

m-1

0.16

Organic matter

%

0.31

Nitrogen (N)

%

0.019

Phosphorus (P)

Ppm

5.66

Potassium (K)

Ppm

102

Plant height (cm)

The interactive effect of sowing dates and varieties

April sowing had positive effect on plant height when

was also found to be non-significant. Early flowering

compared with March sowing. Table 2 showed that

in March sowing might be attributed to mean

there was no significant effect of varieties on plant

maximum temperature of 41oC with no rainfall during

height and interaction of sowing dates and varieties
was also non-significant. An increase in plant height
at 4th April planting might be because of long time
period for vegetative growth, more rainfall which

vegetative stage which hastened the initiation of
reproductive stage (flower formation) compared with
the temperature 37oC with rainfall in case of April

affects positively and induced more water availability

planting (65.33 days after planting). These results are

as compared to March planting. Relatively high

in agreement with Asim (2008) who found that high

temperature caused the reduction in vegetative period

temperature boosted the reproductive development of

of crop in case of March sowing.

soybean and relatively low temperature slow down

These findings seem to be supported by the findings
of Asim (2008) and Taghavi et al. (2012) who found
the maximum plant height in April planting that was
gradually decreased with delay sowing dates due to
discrepancy in climatic conditions of a region.
Bastidas et al. (2008) also in accordance to our

these processes. Similarly Pedersen and Lauer (2003,
2004a, 2004b) after their experiments concluded that
all reproductive stages of soybean from flowering to
seed formation were delayed with three week delay in
sowing.

findings that late planting in June caused increase in

Days to pod formation

plant height due to greater inter-nodal distance and

Statistical analysis of data revealed that various

less number of nodes than May planting.

sowing dates significantly differed from one another
in case of days taken to pod formation (Table 2). No

Days to flower initiation
The data presented in table 2 revealed that sowing
dates have significant difference in days taken to
flower initiation. Both varieties Malakand-96 and
Kharif-93 showed non-significant effect on days to
flower initiation.
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In March planting very high temperature (43 to 45oC)

delayed the pod formation in April planting. These

during the month of June reduced the duration of

findings are in accordance with Pedersen and Lauer

flowering and pod formation started earlier in

(2003, 2004a, 2004b) they observed that all

contrast to April planting pod formation started

reproductive stages of soybean from the flowering to

almost in mid-July with mean maximum temperature

seed formation were delay with three week delay in

of 35 to

37oC.

Heavy rainfall during the month of July

sowing.

also reduced the temperature and low temperature
Table 2. Effect of different sowing dates on growth parameters of soybean cultivars.
Treatments

Germination

Plant height

Days to Flower

Days to Pod

Flower per

count

(cm)

initiation

formation

plant

Malakand-96

39 b

41.21 b

56.67 b

87.00 b

57 b

Kharif-93

39 b

40.00 b

56.00 b

85.00 b

52 b

Malakand-96

52 a

39.55 b

53.66 b

82.00 b

49 b

Kharif-93

42 b

36.89 b

57.67 b

83.00 b

51 b

Malakand-96

49 a

56.77 a

64.66 a

99.33 a

78 a

Kharif-93

54 a

50.99 a

66.00 a

101.67 a

81 a

Sowing time

N/A

5.714

5.937

8.326

13.892

Variety

N/A

NS

NS

NS

NS

Sowing time × Variety

6.154

NS

NS

NS

NS

15th March
25th March
04th April

Flowers per plant

The data regarding the number of pods per plant

Flowering is an important agronomic trait that

shows significant difference among three sowing

determines crop yield. No significant difference was

dates but both varieties produced similar number of

observed between varieties and the interaction of

pods per plant. Interactive effect of cultivars and

cultivars and planting dates (Table 2).

planting dates was also non-significant (Table 3).
Reduce fruit set in March planting might be due to

Variation in number of flowers was due to the effect

higher temperature (45oC) during flowering and pod

of temperature and moisture. High temperature and

formation as compare to April planting. High

no rainfall in late May caused the shedding of flowers

temperature caused the flower abortion and reduced

in March planting compared with April planting

the fertilization of flowers which resulted in decreased

whose flowering period was started in the month of
June. Rainfall in June lowered the soil temperature
and provided favorable environment which resulted
in more number of flowers in April planting.
These findings are in line with the results of Staton
(2012), who stated that high temperature and
moisture stress reduced the flower production by
aborting the flower blossom. So it is concluded that
flower production reduced in early sowing (March
planting) as compared to late sowing (April planting).
Pods per plant

number of pod set. Increased pod formation in April
sowing might be due to long reproductive stage and
more time to reach the full maturity. These results
are in agreement with Taghavi et al. (2012), Asim
(2008), Sadeghi and Niyaki (2013) who observed
highest number of pods per plant in April sowing due
to favorable environmental conditions as compared to
other sowing dates. Similarly Sincik et al. (2009)
found 15.1% more number of pods per plant from
April planting than May planting. These findings
supported our study because we also recorded the
maximum number of pods per plant in April sowing
when compared with March sowing.

The productive potential of an oil seed crop is finally

Unfertile pods per plant

determined by the number of pods produced per

Data regarding the unfertile pods is summarized in

plant, which is main yield component.

(Table 3) which shows significant differences among
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the sowing dates. No significant difference had been

seed formation severely affected the seed filling

recorded for two varieties. The interaction effect of

resulted in unproductive pods. Similarly Thomas et

cultivars and planting dates on unfertile pods per

al. (2003) concluded that reproductive growth of

plant was also found to be non-significant. Khan et al.

soybean was depressed due to very high temperature;

(2011) also observed that temperature stress in the

particularly above 40oC seed development was

range of 35-43oC at the time of pod development and

reduced.

Table 3. Effect of different sowing dates on yield attributes of soybean cultivars.
Treatments
15th March
25th March
04th April

Pods per plant

Unfertile pods per plant

Fertile pods per plant

Productive plants

7b

6a

1b

4b

Kharif-93

7b

6a

1b

5b

Malakand-96

6b

5a

1b

4b

Malakand-96

Kharif-93

8b

6a

2b

4b

Malakand-96

24 a

3b

21 a

30 a

Kharif-93

27 a

4b

23 a

32 a

Sowing time

6.312

1.274

9.157

12.576

Variety

NS

NS

NS

NS

Sowing time × Variety

NS

NS

NS

NS

Fertile pods per plant

Grains per pod

There was no seed formation in March planting

Table 4 shows that number of grains per pod was

because of high temperature stress during flowering

significantly different between two varieties at 4th

and pod formation. Therefore maximum number of

April planting. Asim (2008), Shamsi and Kobraee

unfertile pods was produced during March planting.

(2012) and Ahmad et al. (2010), they reported that

Number of fertile pods was only produced in 4th April
planting (Table 3). A measurable seed setting was

number of grains per pod was significantly different
in different cultivars in case of late planting.

found in 15th and 25th March sowing due to less pollen

1000 grain weight (g)

viability, less number of flowers per plant (Table 2)

Table

and reduced fertilization under high temperature

differently in case of 1000-grain weight. Kharif-93

stress. Hence no. of fertile pods was extremely

gave statistically highest 1000-grain weight as

negligible in early plantings of 15th and 25th March.

compared to Malakand-96. This increase might be

4showed

that

both

varieties

performed

due to the effect of grains per pod and genetic
Productive plants

potential of cultivar Kharif-93 to produce healthy

Number of plants per unit area is an imperative

grains. Daneshmand et al. (2013), Adeniyan and

constituent

of

Ayoola (2006) and Karaaslan et al. (2012) found

productive plants at harvest is given in the Table

significant differences among the cultivars for 1000-

3.The results showed that maximum number of

grain weight.

contributing

to

yield.

Number

productive plants was recorded in 4th April sowing as
compare to 15th and 25th of March. Oplinger and
Philbrook (1992) found that number of productive
plants at harvest increased in June planting as
compared
temperature

to

May
and

planting

optimum

because

Biological yield indicates the integrated relationship
of vegetative and reproductive parts of the crop. This
indicates the indirect photosynthetic efficiency of the

high

crop. Table 4 indicates that two varieties performed

Similarly

equally. Biological yield was statistically at par

Bastidas et al. (2008) recorded highest number of

between two varieties Malakand-96 and Kharif-93.

plants at harvest in late planting than that in early

The t-test was used to compare the level of

planting during first year of study.

significance of two varieties sown at 4th April sowing.
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Grain yield (tons ha-1)

The increase in oil contents in Kharif-93 might be due

Table 4 shows that there was significant effect of

to more genetic potential than other variety. These

varieties on grain yield. Higher grain yield was given

results agreed with Sudaric et al. (2006) who

by Kharif-93 and lower grain yield was recorded in

reported that influence of genotype and sowing time

Malakand-96.The increase in seed yield might be

was greater on oil contents of soybean seed as

attributed to good genetic potential, more grains per
pod and more grain weight of Kharif-93 as compared
to Malakand-96. These results are in agreement with

compared to protein contents.
Protein contents (%)
Protein contents of seed are an important quality

the findings of Daneshmand et al. (2013), Kandil et

parameter which is greatly influenced by inherited

al. (2012), Shamsi and Kobraee (2012) and Karaaslan

factors such as choice of cultivar and climatic factors

et al. (2012). They concluded that grain yield was

at the time of seed formation. Data recorded for

significantly differed among various cultivars due to

protein content of seed is depicted in table 4which

genetic variability. Similarly Gulluoglu et al. (2011)

showed that there was significant difference among

after their study on genetic adoptability also found

two varieties. Statistically maximum protein contents

the significant effect of varieties on grain yield. These

were recorded in Malakand-96 and minimum was

findings supported our present study. It has been

produced in Kharif-93.These results are to be

concluded from this study that Kharif-93 sown at 4th

supported by Dadashi and Khajehpour (2004) they

April promotes the grain yield as well as yield
components such as germination per sq. meter
number of grains per pod and 1000- grain weight.

observed that grain yield and percentage of protein
was negatively correlated with each other. Similarly
Arslanoglu et al. (2011), Li et al. (2012), Santos et al.
(2010) and Daneshmand et al. (2013) recorded
significant effect of cultivars on protein concentration

Harvest index (%)
It is the physiological efficiency of a crop plant to

of soybean seed.

produce certain economical yield by utilizing the

Conclusion

stored photo-assimilates. It is the ratio of seed yield

Among the three sowing dates 4th April planting

to economical yield said in percentage. The calculated

performed better by improving the germination,

value of harvest index and t-statistics table 4 depicted

growth and yield attributes of soybean varieties under

that effect of varieties on harvest index was

Faisalabad conditions as compared to 15th and

significant. Kharif-93 performed best with the harvest

25thMarch sowing. Early two sowing dates 15th and

index as compared toMalakand-96.The improvement

25th March sowing resulted in complete mortality of

in harvest index of Kharif-93 was due to increased

plant at pod formation stage due to unfavorable

grain yield of crop plants. These results are in line

environmental conditions. Kharif-93 responded well

with Daneshmand et al. (2013), Shamsi and Kobraee

and gave 20% more yield than Malakand-96. Kharif-

(2012) and Asim (2008). They found that effect of
varieties on harvest index was highly significant.
Oil contents (%)
Oil contents of seed are an important quality
parameter which is greatly influenced by inherited
factors such as choice of cultivar and climatic

93 gave 20 % more oil contents than Malakand-96
while in case of protein contents Malakand-96
performed better.
References
A.O.A.C. 1995. Association of Official Analytical
Chemists. Official Methods of Analysis, 16th ed.
AOAC International, Washington, D. C., USA.

factors at the time of seed formation. Data
recorded for oil content of seed is presented in

Adeniyan ON, Ayoola OT. 2006. Growth and yield

table 4 that shows that there was significant

performance of some improved soybean varieties as

difference

Statistically

influenced by intercropping with maize and cassava

maximum oil contents were recorded in Kharif-

in two contrasting locations in Southwest Nigeria.

among

two

varieties.

93and minimum was produced in Malakand-96.

184 Niaz et al.

African Journal of Biotechnology5, 1886-1889.

Int. J. Biosci.

2018

Ahmad MS, Alam MM, Zaman MH. 2010. Pod

Chamandi HR, Aboutalebian MA, Ahmadvand

development in different soybean (Glycine max L.

G, Jahedi A. 2012. Effects of on-farm seed priming

Merrill) varieties as affected by sowing dates.

and sowing date on germination properties and some

American-Eurasian Journal of Scientific Research 5,

physiological Growth indices of three soybean

183-186.

cultivars (Glycine max L.) in Hamedan. Iranian
Journal of Field Crop Science 43, 151-165.

Amiri SS, Ghasemi M, Daneshian J, Azimi J.
2012. Evaluation of yield of different soybean

Dadashi NL, Khajehpour MR. 2004. Planting

varieties in spring and aestival cultivation. Advances

date and cultivar effects on growth, yield and yield

in Environmental Biology6, 526-529.

components of safflower in Isfahan. Journal of
Science and Technology of Science and Technology of

Andric L, Teklic

T, Vrataric

M, Sudaric

Agriculture and Natural Resources 8, 95-111.

A, Duvnjak V. 2007. Soybean seed vigor and field
emergence under influence of cultivar, seed age and

Daneshmand

A,

planting

Koochaksaraee

HNK,

date.

Cereal

Research

and

Communication 35, 177-180.

Yazdanpanah
Yasari

M,

E.

2013.

Investigation of the effects of plant density and
planting date on the quantitative and qualitative

Arslanoglu F, Aytac S, Oner EK. 2011. Effect of

yields of two advanced soybean lines. International

genotype and environment interaction on oil and

Journal of Biotechnology 5, 37-48.

protein content of soybean (Glycine max (L.) Merrill)
seed. African Journal of Biotechnology 10, 18409-

Egli DB, Burdening WP. 2000. Potential of early-

18417.

maturing soybean cultivars in late plantings. Journal
of Agronomy 62, 19-29.

Asim M. 2008. Effect of planting dates and storage
on yield and quality of indigenous land races and

Egli DB, Cornelius PL. 2009. A regional analysis

improved varieties of soybean. Ph. D Dissertation,

of the response of soybean yield to planting date.

NWFP Agriculture University Peshawar, Pakistan.

Agronomy Journal 101, 330-335.

Azari A, Khajepour MR. 2003.Effect of planting

Govt. of Pakistan. 2017. Agricultual statistics of

pattern on growth, development, grain yield and yield

Pakistan 2016-17. Statistical Division Pakistan bureau

components in sunflower cv. Journal of Science and

of statistics. 32 P.

Technology of Science and Technology of Agriculture
and Natural Resources 7, 155-167.

GulluogluL,

Arioglu

H,

Kurt

C.

2011.

Adaptability and stability of new soybean cultivars
Bachlava E, Cardinal AJ. 2009. Correlation

under double cropped conditions of Turkey. African

between temperature and oleic acid seed content in

Journal of Agricultural Research 6, 3320-3325.

three segregating soybean populations. Journal of
Crop Sciences49, 1328-1335.

Hashemi

JM.

2001.

Sowing

date

on

the

developmental stages and some agronomic and
Bastidas AM, Setiyono TD, Dobermann A,

physiological characteristics of five soybean cultivars

Cassman KG, Elmore RW, Graef GL, Specht

grown in the second planting. Journal of Crop

JE. 2008. Soybean sowing date: The vegetative,

Sciences 3, 49-59.

reproductive, and agronomic impacts. Journal of
Crop Sciences 48, 727-740.

Kandil AA, Sharief AE, Morsy AR, Manar AI.
2012. Performance of some promising genotypes of

Bremner JM. 1964. Ammonium production in soil

soybean under different planting dates using

under waterlogged conditions as an index of nitrogen

biplots analysis. Journal of Basic and Applied

availability. Nature (London) 201, 951-952.

Sciences8, 379-385.

185 Niaz et al.

Int. J. Biosci.

2018

Karaaslan D, HakanM, EkinciR, BoydakE.

Robinson AP, Conley SP, Volenec JJ, Santini

2012. The impact of different seeding dates in seed

JB. 2009. Analysis of high yielding, early planted

yield of soybean.

soybean in Indiana. Agronomy Journal 101, 131-139.

Journal of Animal and Plant

Sciences 22, 175-182.

Sadeghi SM, Niyaki SAN. 2013. Effects of planting

Khan AZ, Shah P, Khan H, Nigar S, Perveen S,
Shah MK, Amanullah K, KhalilSK,MunirS,

date and cultivar on the yield and yield components of
soybean in north of Iran. Journal of Agriculture and
Biological Sciences8, 81-89.

Zubair M. 2011. Seed quality and vigor of soybean
cultivars as influenced by canopy temperature.

Santos ELD, Pípolo AE, Fariaand RT, Prete

Pakistan Journal of Botany 43, 643-648.

CEC. 2010. Influence of genotype on protein and oil

Li Y, MingDU, Zhang Q, Wang G, Hashemi M,

Biology and Technology 53, 793-799.

concentration of soybean seeds. Brazilian Archives of

Li UX. 2012.Greater differences exist in seed protein,

Shamsi K, Kobraee S. 2011. Soybean agronomic

oil, total soluble sugar and sucrose content of

responses to plant density. Annals of Biological

vegetable soybean genotypes [Glycine max (L.)

Research 2, 168-173.

Merrill] in Northeast China. Australian Journal of
Sincik M, Goksoy AT, Turan ZM. 2009. Soybean

Crop Science 6, 1681-1686.

seed yield performances under different cultural

Mengistu A, Heatherly LG. 2006. Planting date,
irrigation, maturity group, year, and environment

practices. Turkish Journal of Agriculture 33, 111-118.
Staton M. 2012. How soybeans respond to moisture stress

effects on Phomopsis longicolla, seed germination,

and how yield is reduced by stress occurring at various

and seed health rating of soybean in the early soybean

growth stages. Michigan State University Extension.

production system of the mid southern USA. Journal
Steel RGD, Torrie JH, Dickey DA. 1997.

of Crop Protection 25, 310-317.

Principles and procedures of statistics- A biometrical

MINFAL. 2006. Agriculture statistics of Pakistan.
Ministry

of

Food,

Agriculture

and

Livestock,

Economic Wing, Govt, of Pakistan Islamabad.

approach. 3rd Ed. Mc Graw Hill Book Co., Singapore.
204-227.
Sudaric

A,

Simic

Characterization

of

D,

Vrataric

genotype

by

M.

2006.

environment

Oplinger ES, Philbrook BD. 1992. Soybean

interactions in soybean breeding programmer of

planting date, row width, and seeding rate response

Southeast Europe. Plant Breeding 125, 191-194.

in three tillage systems. Journal of Production
Agriculture 5, 94-99.
Pedersen P, Lauer JG. 2003. Soybean agronomic
response to management systems in the Upper
Midwest. Agronomy Journal 95, 1146-1151.

Taghavi H, Mobasser HR, Petroudi ER, Dastan
S. 2012. Soybean qualities parameters, seed yield and
its components response to planting dates and
density in the north of Iran. Life Science Journal 9,
4719-4726.
Thomas JMG, Boote KJ, Allen LH, Gallo-

Pedersen P, Lauer JG. 2004a. Response of

Meagher

Soybean Yield Components to Management System

temperature and carbon dioxide effects on soybean

and Planting Date. Agronomy Journal 96, 1372-1381.

seed germination and transcript abundance. Crop

M,

Davis

JM.

2003.

Elevated

Science 43, 1548-1557.
Pedersen P, Lauer JG. 2004b. Soybean growth
and development in various management systems and
planting dates. Crop Science 44, 508-515.

186 Niaz et al.

Whitfield D. 1992.Effect of temperature and ageing
on CO2 exchange of pods of soybean. Field Crop
Research 28, 101-112.

