
Moroccan Journal of Agricultural Sciences
Vol 1 No 2 (2020): (March 2020)
Crop Production and Environment

Effect of planting date and sowing method
on yield and grain quality of soybean
(Glycine max L.) under North Sudan
conditions 

Galal Ahmed EL TOUM Faculty of Agricultural Sciences, University of Dongola,
Sudan

Naema Mustafa KHALIFA Ministry of Agriculture, Northern State, Sudan, Dongola
Abdelrahim Mohamed SID
AHMED

Faculty of Agricultural Sciences, University of Dongola,
Sudan

Hussain Abdel Rahman IDRIS Faculty of Agricultural Sciences, University of Dongola,
Sudan

This study aimed to assess the effect of different planting dates and sowing methods on yield
and grain quality of soybean. A split plot arrangement using randomized complete block with
three replications was used to layout the experiment. The studied traits determining yield and
grain quality, included height to first pod, no of pods/plant, 100-seed weight, harvest index,
straw yield, seed yield, grain protein and oil contents. The results showed significant
differences between planting dates in height to first pod, 100-seed weight, harvest index,
grain yield and grain protein. Planting date in the 1st July produced 72% more grain yield
than delaying planting date (15th July). Early planting date (15th June) and mid-planting date
(1st July) increased grain protein of soybean by 5% than delaying planting date (15th July).
Results revealed that soybean yield components were not affected by sowing methods except
that of straw yield. Interaction between planting date and sowing method was significant for
grain oil content.
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Introduction
Soybean has become a miracle crop of the twentieth century, often designated as ‘Golden bean’. It
is a triple beneficiary crop, a unique food, a valuable feed and an industrial raw material with
considerable potential. The soybean is number one in world oil production. The world production of
soybean in 2017-2018 is about 346.439 million tons. The USA, Brazil, Argentina, China, India,
Paraguay, Canada and Mexico are the major soybean-producing countries (USDA, 2018). Research
indicates that planting date is a critical management decision that affects soybean emergence,
growth characteristics, yield and grain quality (Rahman et al., 2005, Andric et al., 2007; Bastidas et
al., 2008; Egli and Cornelius, 2009; Zhang et al., 2010).

A study by Pedersen (2003) in Wisconsin reported that early planting date achieved high yield.
Robinson et al., (2009) observed that the greatest yields from soybean seeded in April to May in
Indiana, whereas late March and early June seeding dates produced lower yields. A study by
Ibrahim (2012) reported that the optimum planting date for irrigated soybean in central Sudan is
mid-June. Raut et al., (2000) carried out experiments on sowing methods of soybean, particularly
flat beds, ridges and furrows and raised bed sowing and reported significant higher numbers of pod
per plants in raised bed sowing. Research by Lakpale and Tripathi (2012) revealed that growth
parameters, yield attributes and seed yield of soybean were the highest under ridge and furrow
sowing. Information on the effects of cultural practices on soybean in the Northern State of Sudan
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is scarce. In addition, soybean is considered one of the most promising crops. Therefore, this study
aim is to assess the effects of planting date and sowing method on yield and grain quality of
soybean.

Materials and Methods
Site of experiment

A field study was carried out from 15th June to 15th November 2018 in the Demonstration Farm of
the Faculty of Agricultural Sciences, University of Dongola, El Seleim village, located on the east
bank of the river Nile across Dongola city-Northern State of the Sudan (Latitude 19˚ 11˝ N and
Longitude 30˚ 29˝ E and altitude 227 m ASL). The Northern State occupies the distant northern
part of the Sudan, where desert climate prevails with extremely high temperatures in summer and
low in winter. Average minimum and maximum temperature during experimental period is
presenting in table 1.

Experimental design and treatments

A Split plot arrangement using randomized complete block design with three replications was used
to layout the experiment. The main plot treatment comprised three planting dates (15th June, 1st
July and 15th July)whereas the sub plot treatment comprises three planting methods (Flats, ridges
and raised beds).

Cultural practices and chemical analysis

Soybean variety Soya02 from Gezeira Research Station (GRS) was cultivated on three planting
dates (15th June 1st July and 15th July) and harvested on 15th November. The variety is
characterized by high yield, high quality, late maturing, indeterminate growth habit and suitable
for irrigated areas in the Sudan (Ibrahim et al., 2017). Beuerlein (1988) reported that soybean
varieties with indeterminate growth habits responded more dramatically to planting date compared
to varieties with a determinate growth habits. The field was divided into three blocks (replications)
each with 9 equal plots of 3m x 2m size. Sowing methods (flats, ridges and raised beds) was 50 cm
apart between rows and 4 cm between plants, at a seed rate of 96 Kg/ha. Grain crude protein and
oil contents were determined using standard methods of the Association of Official American
Analytical Chemists (AOAC, 1990). The organic nitrogen content was determined using the micro-
Kjeldahl method and an estimate of the crude protein content was obtained by multiplying the
organic nitrogen content by a factor of 6.25% (Sosulski and Imafidon, 1990).

Statistical analysis

Collected data were subjected to standard procedure of analysis of variance and means separated
using Least Significant Differences (LSD) method as described by Gomez and Gomez (1984) using
MSTAT C software package.

Results and Discussion
Effect of planting date on yield components

The data presented in table 2 showed that planting date significantly affected soybean grain yield
parameters, namely height to first pod, 100-seed weight, harvest index and grain yield. Planting
date of the 1st July produced 72% more grain yield than delayed planting date (15th July). Soybean
low yield resulting from late planting date was often linked with specific yield components that
were highly influenced by planting date (Table 2). This result was consistent with that reported by
Bhatia et al., (1999), Egli (2000) and Parker et al., (1981) which showed that low yield from late
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soybean planting may be attributed to the reduction in total biomass, pods number per plant, plant
height, branch number, seed number and weight.

Soybean grain quality

Planting date significantly affected soybean crude protein but there was no significant difference in
oil content (Table 3). Early planting date (15th June) and mid-planting date (1st July) significantly
increased crude protein by 5% than delayed planting date (15th July). Planting dates change the
seed composition by changing the content of oil, protein and some other components. This result
was similar to those reported by Muhammad et al., (2009) and Kumar et al., (2006). Furthermore,
Ball et al., (2000) showed that soybean protein content decreased with delayed planting. In
addition, Bastidas et al., (2008) reported an inconsistent effect of delayed planting on seed protein.
Helms et al., (1996) determined that quality of soybean grain was reduced with delayed planting.
The observed reduced oil content was in line with that reported by Tremblay et al., (2006) and
Kumar et al., (2006) who reported that oil content decreased with delayed planting dates. The
effect of interactions between planting date and sowing method were not significant on soybean
yield components as shown in table 4.

Response of soybean yield components to planting method

Table 5 shows the response of soybean yield components to different planting methods. The results
indicated that soybean yield components were not affected by sowing method with the exception of
straw yield. Raised beds sowing significantly increased straw yield by 9% than flats sowing. On the
other hand, there was no significant difference between flats and ridges sowing methods for this
character. Higher straw yield might be due to enhanced vegetative growth of the crop resulting
into more dry matter accumulation per plant. Similar findings by Autkar et al., (2006) and Lakpale
et al., (2012) supports this result.

Effect of sowing method on grain quality

As shown in table 6, sowing method did not affect either protein or oil concentration. Interaction
between planting date and planting method were significant for grain oil content (Figure 1).

Conclusion
In this study, early planting date often allowed the soybean plants to reach a greater proportion of
their potential. However, data indicate that temperature stress in the 15th June at northern part of
Sudan can affect planting date. Planting date of soybean in the 1st July is strongly recommended by
this study than 15th July.
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