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Abstract. A field experiment was conducted at Deirab Agricultural Experiment Station, K.ng Saud Uni-
versity, in the 1990 and 1991 summer growing seasons to evaluate the effect of four planting dates (April
1, 15, May 1 and 15) on grain yield, vield components, and some other agronomic characteristics of three
local grain sorghum cultivars (Shahla, While, Red grains).

Planting on Arpil 1, 15 and May lproduced significantly higher increases in the local sorghum cul-
tivars grain yield. These increases in grain yield might be due to the significant increases in head weight,
S00-grain weight, and the nonsignificantly slight increase in tiller number. The Shahla and White Grain
sorghum cultivars, beside planting on April 15, took a longer time to reach about 50% bloom. White local
grain sorghum and April 1 planting date produced the tallest plants. The highest total dry forage weight
was obtained from White and Red Local Grain sorghum cultivars and planting on May 15, suited seed pro-
duction in the Central Region of Saudi Arabia.

Introduction

Grain sorghum (Sorghum bicolor Moench) ranks fifth in acreage production among
the world cereals after wheat, rice, corn and barley [1, p 327-385]. Efforts should be
made to increase the yield potential and improve the quality of grain by overcoming
factors that have major negative effects on its growth and development. Planting
date is considered one of the most influential factors that control grain yield and
other agronomic characteristics of grain sorghum crop. The effect of planting dates
on growth and development of grain sorghum was found to be associated with
response to photoperiod and temperature [2-4]. Planting crops in a proper date was
found to promote the grain sorghum yield through an increase in tillering [5].
Mirhadi et al. [6] attributed the increase in the grain sorghum yield from May plan-
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ting date to the increase in plant height, panicle length, leaf number per plant and
number of grains per panicle. Alessi and Power [7] obtained a reduction in grain yield
of corn when the planting date was delayed from May 17 to June 28. There is a lack
of information on grain sorghum production in Saudi Arabia and, particularly, in the
Central Region.

This study was an attempt to initiate an investigation of the local grain sorghum
cultivars productivity sown on different planting dates, in the Central Region at
Riyadh, Saudi Arabia.

Materials and Methods

This study was carried out during the summer seasons of 1990 and 1991 on a
icamy sand soil at the Agricultural Experiment Station of King Saud University, Col-
lege of Agriculture, at Deirab, near Riyadh [24° N, 46° E). The soil of this location
had a pH of 7.6 and low levels of N and P. Three local grain sorghum cultivars
(Shahla- pale white-, Red and White) were obtained from the South Region of Saudi
Arabia (Gizan). These cultivars were sown on four planting dates; April 1 and 15,
May 1 and 15. The P fertilizer {Ca superphosphate 15.5% P,0O.) was applied during
seedbed preparation at the rate of 200 kg N/ha in three equal splits; at planting, one
month after planting, and one weck before bloom. Flood irrigation was used every
3-5 days. The experimental design was randomized complete block (RCBD} with
four replications. This study contained 48 experimental units (3 cultivars X 4 planting
dates X 4 replicates). Each experimental unit was 2.7 meters wide and 4 meters long
with four rows. All recorded data were statistically analyzed by using the analysis of
variance and the L..S.DD. test of significance [, p. 84-107]. Recorded data during the
two seasons were the number of days to 50% bloom, plant height (cm), number of
tillers per m2, total dry forage weight (t/ha), heads weight (g), grain yield (t/ha), and
500-grain weight (g). The total dry forage weight included the whole plant (the main
stem plus tillers) in 1990 growing season, whereas in 1991 growing season, only the
main stem was included.

The results were presented to indicate the effect of planting date on the mean
values of the three cultivars used, whereas the mean values of the four planting dates
for each cultivar were compared with those of the other cultivars.

Results and Discussion

The means of days to 50% bloom, ptant height, number of tillers | total dry for-
age weight, head weight, grain yeild, and 500-grain weight are presented in the
Table.
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A) Grain yield and yield components

The significant effect of planting dates on the local sorghum cultivars grain yield
was found only in 1990 growing season. The local grain sorghum cultivars did not sig-
nificantly differ in the grain yield and its mean values ranged approximately between
2.4 to 2.7 t/ha,. The results of 1990 growing season showed that planting on April 1
and 15 and May | produced significant increases in grain sorhgum yield over May 15
planting date. In the meantime, planting on May 1 nonsignificantly outyielded April
dates by about (1680 t/ha. In 1991, the results showed the same trend, but were not
significant. Also. the magnitude of mean values was lower in 1991 than in 1990.

Head weight was significantly influenced by both planting dates and cultivars
only in 1990. Hence, planting on April 1 and May 1 produced significantly heavier
heads than the last planting date in 1990 growing season. However, planting on
either April 15 or May 15 produced nearly the same head weight. Moreover, the
head weight of Red and White grain sorghum cultivars was significantly heavier than
that of Shahla cultivar in 1990. Again, the mean head weight values were higher in
1990 than in 1991.

Results of 1990 also indicated that there were no significant differences in
number of tillers due either to the time of sowing or the local grain sorghum cultivars,
although the results showed insignificant increases in tiller number in the cases of
planting on April 1, 15 and May 1 over May 15. On the other hand, 1991 results indi-
cated that white grain sorghum cultivar had significantly more tiller number (22-42)
than the other cultivars (20.00 and 17.33). The highest significant tiller number was
found in plants sown on April 1 (25.89), followed by April 15 (22.11), May 1 (19.44)
and 15 May (12.89). The results also indicates that both planting dates and cultivars
significantly affected the 500-grain weight in the two seasons. Accordingly, the
heaviest grains (500-grain weight) of sorghum cultivars were obtained from the Red
grain sorghum cultivar, followed by Shahla, and White grain sorghum cultivars in
both seasons. Moreover, sorghums, that were sown on April 1 and 15 and May 1,
produced significantly heavier grains than those planted on May 15 in the two sea-
sons. However, the 500-grain weight of April 1 planting was significantly higher than
that of April 15 and May 1 in 1991 growing season.

The above results and the other previous studies [6,9 and 10]indicated that plan-
ting dates could have different effects on grain sorghum yield and its components
because of different genotypes that had been used in those studies and the different
environmental conditions that existed during the time of each study. The relation-
ship between grain yield and its components had been studied by many researchers.
Refay [11] attributed the higher grain yield of grain sorghum resulted from planting
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in early May, to the higher number of tillers. Blum [12] found anincrease in grain sor-
ghum yield from early planting (March 20-24) through increased tiller number and
1000-grain weight. In the present study, it appears that the contributing components
to the significantly increased grain sorghum yield were mainly the 500-grain weight,
head weight and, to some extent, the insignificant increase in tiller number of grain
sorghum cultivars that were grown on the first three planting dates of 1990 season.
In 1991 season, however, only the higher 500-grain weight and tiller number in these
first three dates cause a nonsignificant increase of grain sorghum yield. This might be
ascribed to the different environmental conditions in the two seasons.

B) Other agronomic characteristics

The 1990 and 1991 results showed that both planting dates and local grain sor-
ghum cultivars had significant effects on the number of days to about 50% bloom.
The Shahla and White grain sorghum cultivars took a longer time (about 60-61 days)
to reach 50% bloom than the Red grain sorghum cultivar (about 57-59 days) in the
two growing seasons. These differences might suggest an instability in the rate of
physiological plant development among the studies cultivars.

In 1990 growing season, there were about four and three days increase in the
time to bloom for Shahla and White over Red grain sorghum cultivars, respectively.
Furthermore, the results of the second season showed that the differences in time of
bloom of Shahla and White compared to Red grain sorghum, were 1.5 and 2.2 days,
respectively. The table also reveals that planting grain sorghum cultivars on April 15
in 1990 and 1991 increased the number of days to 50% bloom, while planting on May
1 enhanced blooming. The previous studies of Ben Hummouda [13], Voight et al.
{14], and Pauli et af. [15) indicated that, as the time of planting grain sorghum was
delayed from the optimal date, the number of days to approach 50% bloom
decreased. Sastry et al. [5] attributed the decrease in the number of days till panicle
initiation, as the time of planting advanced from january to May, to the increase in
temperature and decrease in bright sunshine hours per day. However, the present
results did not agree with the previous studies and showed a fluctuating response of
grain sorghum cultivar bloom to planting dates, which might be due to the fluctuating
temperature and bright sun shine hours per day in each season.

The overall means of planting dates and local cultivars of grain sorghum grown
in 1990 season did not significantly influence the plant height, whereas in 1991, both
planting dates and local grain sorghum cultivars caused a significant effect on the
same parameter. According to the 1991 results, White grain sorghum cultivar was
significantly taller than the other local cultivars. It is also indicated that planting on
May 1 in 1991 produced the tallest significant plants, followed by May 15, April 15
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and April 1 in a descending order. These findings revealed that the greatest plant
height might not be associated with early planting and it can occur at any planting
date if favorable conditions exist. In this respect, Voigt et al. [14] planted grain sor-
ghum in May (early planting) to August (late planting). They obtained the tallest
plants from sowing on June 1, neither on early (May) nor late (August) planting.

No significant differences in total dry forage weight were observed among either
the local grain sorghum cultivars in 1990 or the planting dates in 1991. On the other
hand, considerable differences in total dry forage weight were obtained among the
local cultivars in 1991 and the planting dates in 1990. White and Red local grain sor-
ghum cultivars had significantly heavier total dry forage weights than the Shahla cul-
tivar in 1991. Their respective mean values being 8.28, 7.09 and 4.17 t/ha. The
maximum significant production of dry forage in 1990 was obtained from the sor-
ghum plants that were sown on May 15 (30.61 t/ha) followed by April 15(20.33 t/ha),
May 1 (18.49 t/ha) and April 1 (16.82 g). In 1991, however, a similar insignificant
trend was obtained. Thus suggested that the proper planting date for a high dry for-
age production of the local grain sorghum cultivars under this study could be May 15.
For an increased sorghum grain yield production, one of the first three planting dates
might be suitable.
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