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ABSTRACT

This study was carried out in a private farm, Belcas, Dakahalia Governorate,
Northern Delta, Egypt, during 2002/2003 and 2003/2004 seascns. The study tested
the effect of three seeding rate (50, 70 and 90 kgffed.) on the productivity of two
wheat cultivars (Giza 163 and Sakha 69). The obtained data could be summarized as
follow:

Significant cultivar differences could be detected regarding grain yield and
alimost of its attributes. Sakha 69 cuitivar had shorter plants but longer spikes and
larger number of grains and grain weight/spike than Giza 163, which had heavier
1000 grains weight than the former.

The increase of seeding rate to 90kg/fed yielded significant increase in the
grain and straw yield/fed where dense sown plants were longer and produced larger
nuymber of :-;pik»szs/m2 though they had fewer number and grain weight /spike than the
higher sown ones.

Significant simple correlation coefficients were detected between grain yield/fed
and all attributes with few exceptions.
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INTRODUCTION

Egyptian total production of wheat hardly satisfies about 55% of
consumption. Therefore, efforts shouid be devoted to narrow this gape. This
could he achieved through the use of high yielding cultivars and the adoption
of agricuftural practices. (Soliman, Sailwa, 2006). No doubt, the decision of a
cuitivar use is an important concern in an assay for maximizing wheat vield,
{(Hamada and Moussa, 2003). In addition, recent researches showed
variation in the response of cultivars to seeding density. In Egypt, a
successful varietals wheat policy was devoted. Such policy demands no
dependence on only an unigue superior cuitivar, but on several ones of high
yielding potentiality, resistance to the three rusts, high stability, noticeable
adoption to the prevailing environments and in convenient with the proper
agricultural practices. Thereafter, the two cultivars Giza 183 and Sakha 69
were released.

The previous two cultivars occupied most of wheat area. Such
occupation depended on their adaptability in most Egyptian districts, having
moderate air temperature, (Gomma and Co-authors, 1984 a). In many
studies, such two cuitivars produced the same yield of grain and straw. Some
authors found significant superiority in favor to Sakha 69. They added that the
failure of Giza 163 couid be attributed to its relative susceptibility to strip rust.
Oppositely, Abe Shetia and Abd EFGawad {1995) pointed out that Giza 163
significantly exceeded Sakha 69, respecting plant height, straw yield and
stability.
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Plant density effects on crop yield showed increases up to a plateau
value at moderate densities and significant reduction in such yield could be
shown oniy at very high densities. Plant density greatly varies according to
climatic conditions, soil, sowing date and varieties, (Gatc, 1995). Optimum
seeding rate for different regions is a direct result of the relation between
wheat density and its yleld (Anderson and Sawkins, 1997). Optlmum seed
rates were recommended in different areas; Befgium as 200plantfm {Gate,
1995), Northern lreland, as 50 — 100 seeds/m?, (Easson et al., 1993) in the
USA as 67 - 400 seeds/m? and in Europian Medlterranean countrles as 400
- 500 seed/m?, (Jaine, 2004) .

Egyptian studies showed different effects of seeding rate on some
wheat attributes of growth and yield. The different results suggest that rate of
seeding might be higher or lower than those used with other wheat cultivars
in other wheat growing areas. However, positive effects of increasing seed
rate were reported on yield and some its components by Zohry ef al. (1998)
up to 60 kg/fed., Yakout et al. (19988} up to 80 kg /fed. On the other hand,
increasing seed rate depressed some growth contributors and yield of wheat
as mentioned in the studies of Ei kholy (2000).

in many studies, significant correlation coeff" cients were obtained
between grains yield/fed and each of Sprkes/m No. of grains/spike, grain
weight/spike and grain index. El-Marakby ef o/ (1992) found negative
correlation when plant height was considered. The present study tried to
evaluate yielding ability of Giza 163 and Sakha 69 wheat cuitivars under
three seeding rates, in Northern Delta site.

MATERIALS AND METHODS

A two-season experiment was carried out at a private farm in Belcas,
Dakahalia Governorate, northern Delta, Egypt, during 2002/2003 and
2003/2004 seasons. The soil was clay loam containing an average of 2.25%
organic matter and 30 ppm available N, in the 30 c¢cm soil depth. Two
cultivars, viz. Giza 163 and Sakha 69 and three seeding rates, viz 50, 70, and
90 kg/fed were studied. A split plot design with three replicates was used.
Cultivars were randomly arranged in the main plots, meanwhile seeding rates
were allocated in the sub ones. The experimental plot area was 42.0 m® (7.0
x 6.0 m).

In both seasons, the precedmg crop was rice. Seeds were hand
broadcasted on November 21%. During seed bed preparation, both
phosphorus as calcium super phosphate (15.5% P,0s) at a rate of 100 kg/fed
and potassium sulphate (48 % K;0) at a rate of 50 kg k/fed were added.
Nitrogen (80 kg N/fed} was applied as urea {46.5 % N) at three doses; (20 kg
N/fed), (40 kg N/fed) and (20kg N/fed) before first irrigation, second jrrigation
and at heading, respectively. Harvest was done on May 15" All other
agriculture practices were done as recommended.

At harvest, an area (25x25 cmg from each plot was taken for studying
plant height and number of spikes/ m®. Traits of spike were measured from
10 spikes for each plot. Yield per plot for straw or grains was weighed and
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consequentiy yields/fed were calculated. The studled traits were plant height
(PH), spike length (SPK L), number of spiks/m? (SPK/M?, number of
grains/spike (G/SPK}, grain weight/spike (GW/SPK}, grain lndex (GIX), straw
yield/fed.( STY/fed), grain yieid/fed (GY/fed) in Ardab where one ardab = 150
kg.

Analysis of variance for each season was done. The ratio between
the variance of error in the two seasons was insignificant. Thereafter a
combined analysis over the two seasons was performed. Means were
compared using LSD test at « 0.05 level of significance. Simple correlation
coefficient (r) was caiculated for each pair of the studied traits using
combined data. All statistical analyses were carried out according to Gomez
and Gomez (1983). :

RESULTS AND DISCUSSION

1. Cultivar differences:

In both seasons({ Table 1), Sakha 69 cultivar had shorter plants than
Giza 163, but, the former had !onger spikes than the later. Also, Sakha 69
had larger number of spikes / m’? with heavier grain weight/ spike than Giza
163. However, Giza 163 had heavier 1000 grain weight but fewer number of
grains/spike than Sakha 69. Superiority of Sakha 69 in these yield attributes
was reflected finally in the grain yield / fed in both seasons and in the straw
yield/fed in the second season.

These results clearly indicate that elongation of Giza 163 plants was
on the expense of tillering which was reflected in fewer number of spikes/m’
than Sakha 69. Moreover, the increase in number of spikes/m2 in Sakhs 69
was not on the expense of the number of grains/ spike and hence the grain
weight / spike. However, a significant decrease was observed in the 1000
grains weight of Sakha 68 probably due to the increase of the number of
grains / spike. This refers to an intera — spikelet competition in Sakha 69
caused by the larger number of grains/ spike.

According to these results, the superiority of Sakha 69 in grain yield
per fed would be attributed to its superionty in spike length, number of grains/
spike which intern increased the grain weight /spike. This cultivar had also
greater tillering capacity which was expected in having larger number of
spikes / m®.

Table 2 shows the combined effect of two seasons. Significant
differences between Sakha 69 and Giza 163 cultivars for all studied traits
were detected. Such significant differences could be attributed to the genetic
variability between the two cultivars. Hamada and Moussa (2003) found that
spike length, number of spikes/m?, number of grains/spike, grain
weight/spike, grain index and grain yield/fed showed their higher products on
Sakha 69 versus Giza 163. It seemed that Sakha 69 with its longer spike
(12.37 cm) carried greater number of grains/spike (46.90), which weighed
heavier spike (1.54 gm). Such attributes well benefited the available
envirpnment and were turn in the grain yieldffed., resulting the higher one
i.e.17.84 ard. Abo shetaia and Abd El-Gawad (1995) reported that the two
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cultivars produced the same grain yield/fed in some comparisons. Giza 163
exceeded Sakha 69 cultivar with respect to plant height and straw yieid/fed.
Ei- Kholy (2000) found significant differences in pilant height, number of
spikes/m*, straw yield and grain yield as affect by wheat genotypes. The
superiority of Sakha 69 over Giza 163 was reported by some investigators of
them Hamada and Moussa (2003) who found that the deficit in Giza 163 yield
couid be attributed to its susceptibility to strip rust.

2. Seeding rate effect: -

Data in table 1 show that in both seasons, each increase in seeding
rate was foliowed by a significant increase in plant height, but however,
decreased spike iength. The mcrease of seeding rate caused a significant
increase in the number of spikes/ m? but decreased the grain weight/spike in
the first season, due to the decrease in the number of grains / spike and the
1000-grain weight.

In the second season, the use of the medium seeding rate (70kg/fed)
recorded the highest number of grains/spike and the heaviest 1000-grain
weight. Therefore, the grain weight / spike was increased with the increase of
seeding rate up to 90kg/fed.

Regarding the grain and straw yields / fed, seeding rate had more
pronounced and clear effect in the first than in the second season, where
each increase in seeding rate was followed by a significant increase in each
of the grain and straw yield/fed. This was also true in the second season, but
when the rate of seeding was increased from 50 to 90 kg ffed when the first
seeding rate increment did not yield a significant increase in the grains or
straw yieldffed.

Table 2 shows the combined effect of two seasons. Seeding rate
significantly affected the studied traits. It is ciear that the sagmﬁcant hlghest
values of piant height, (122.6cm), number of spikes/m?, (426.3), grain
weight/spike (1.53 gm), straw yield/fed(4.4 ton) and grain yield/fed (15.89
ard.) were produced by the highest seed rate (90.0 kg/fed). On the other
hand, the lowest rate resulted in producing the highest values of spike length
(11cm), number of grains/spike {(42.1), and grain index (56 gm}. The negative
effect of highest seed rate on some yield makers could be attributed to the
increase in populaticn, as a result of higher seeding rate and consequently
low penetration of light within wheat canopy, hence high competition between
plants for water, minerals and other environmental factors. Similar relsults on
plant height were reported by Abd EMHatif and Ei-Tuhamy(1986).

't was observed that taller plants gave shorter spikes. Zohry et af
(1998} found that seedlng rate did not significantly affect spike length.
Number of sp:keslm and plant height showed an opposite trend to that of
spike iength. Such phenomenon may be attributed to the role of apical
dominance, which always promotes plant elongation. Such promotion
reduced the rate of building materiais necessity to tillers hence spikes
formation. The present results are in line with those of Abo-Shetaia and Abd
El- Gawad (1995).

Number of grains/spike is a good indicator to spike length, because
of the clear positive relation between them. The greatest number of
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grain/spike(42.07) and spike length{11.00cm) were shown by seeding with
50kg seeds/fed. The present findings are in accordance with those reported
by Yakout, et al. (1998).

Greater number of grains on a certain spitke length produced light
seed weight was clearly shown in Table 3, where the heaviest weighed
grains/spike (1.53gm) was obtained from the lowest number of grains/spike,
(35.8). Both traits were detected by sowing 90 kg/fed.

Straw yield/plant was gradually increased as seeding rate increased.
The highest straw yield/fed (4.40 ton} was obtained from the highest seeding
rate (90kg/fed). It seemed that straw yield/fed had benefited from the positive
effects of highest seeding rate mainly, on plant height (122.6¢cm). Tailer
plants were considered, as a main attributor to straw yield/fed in the studies
of El- Kholy (2000).

Grains yieldffed as a final result of all yield attributers had benefited
from the progressive effects of highest seed rate on plant height, grain
weight/spike and grain index. Such positive effects were turn in grain
yield/fed. The three seed rates 50, 70 and 90 kg/fed yielded 14.83, 15.14 and
15.80 ard/fed, respectively. The present results are in full harmony with those
of Abd EHatif and EIl-Tuhamy (1986), Yakout et al. (1998) and El-Kholy
(2000).

3. Interaction effects:

Table 2 includes the obtained combined means as affected by the
interaction between cultivars and seed rates. It is obvious that the
combinations significantly affected all traits except plant height and spike
length. It was observed that seeding Sakha 69 by 80.0 kg/fed produced the
highest values regarding number of sipkes/m’ (451.3) and grain weight/spike
(1.7gm). Such superior two products were turn in grain yieldfed and
produced, at final, the highest grain yield/fed {18.55 ardab). In addition, the
highest seeding rate well interacted with Giza 163 and produced higher
values regarding plant height (133.0cm) and spike length (12.6cm). El- Kholy
{2000) agreed with the previous findings, but disagreed with those recorded
on plant height, spike length; grain weight/spike and straw yield/fed.

4. Correlation study

Table 3 represents correlation coefficients between each pair of the
studied eight traits {Cornbined data). It is clear that all correlatlon coefficients
were significant, except those of number of spikes/m’ with each of grain
weight/spike (0.135), grain index (0.253), straw yieldfed. (0.047) and that
between grain index and straw yield/fed (-0.018). Also, the caiculation
declared that most of estimations were positive, however, the negative signs
were shown on plant height correlation with all traits except straw yield/fed
{0.582). Similarly, the later trait showed negative signs with all other traits,
except No. of spikes/m”. Fore grain yield/fed., it could be summarized that the
trait was significantly correlated with all traits, with positive signs except with
plant height (-0.932) and straw yield/fed (-0.382). These results explained
and agreed with the previously mentioned in the analysis of variance
presentation. Correlation results herein are in convenient with those of El
Marakby et al. {1892) and El kholy (2000}.
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Table 1: Some agronomic traits of two wheat cultivars, seeding rate and
its interaction in 2002/2003 and 2003/2004 seasons

Spike . 2 . .
Plant height Spikes/m Grains/spike
T |
reatments (cm) , e::th (no) (no)
Seasons A A A A

Wheat cuitivars
Giza 163 (C;) 130.2 129.1 1013 937 3774 3791 3238 3253
Sakha69C;) 1265 948 1250 1224 4181 422.6 4567 4815
Significance * * * " * * * *
_ Seeding rate
50 kgifed (S;) 126.7 109.4 1160 11.0 3728 369.7 43.22 4084
70 kg/fed (S;) 128.5 111.5 1120 1086 3966 404.8 3845 43.83
90 kgffed (S;) 130.0 1151 11.30 10.56 4240 4285 3540 3825

LSD g0 072 090 012 023 1358 170 100 4.00
interactions

C, x5, 127.7 126.3 10.80 9.20 3512 3445 3443 3223
Ci xS, 1302 1278 980 946 3811 391.2 1390 3376
Cix8; 132.7 133.3 980 946 4000 4024 3080 3160
C.x 8, 1256.6 924 1240 1280 3894.3 384.8 5200 4564
C;xS; 1268 952 1250 1226 4120 4184 4500 5390
C; xS, 127.2 968 1270 1166 448.0 4545 40.00 4090
LSD gos NS N§ NS NS 1177 133 052 440
Table 1: continued:

Grain weight/ 1000 . Crain yield/
Treatments spikeg grains Straw(eg:l)dlfed. fez

m) {gm} {ard)
1"jg YT P [ 29 q 2
Wheat cultivars
Giza 183 (C4) 127 1.17 567 5456 4.47 424 137 1175

Sakha69C; 158 151 527 5342 389 433 176 18.07
Significance * * * * * * * *

Seasons

Seeding rates
50 kgifed (S1) 156 096 568 5518 399 425 148 1478
70 kgifed (S2) 1.39 134 552 5642 420 416 158 14.51
90 kgifed (S3) 132 174 522 5037 435 445 163 1547

LSD g.os 0.15 0.35 1.4 1.2 0.13 0.20 0.9 0.81
Interactions
Cix8 1.40 082 583 5196 4.41 400 133 11.06
Ci xS, 1.23 1.15 567 53.80 4.50 416 140 11.56
CixS; 117 1583 551 57.92 4.50 456 138 1846
Cax 54 1.72 1.08 552 5840 3.57 449 165 1746
CaxS; 1.55 1.51 536 595.04 3.90 416 17.5 18.30
CyxS; 1.46 184 492 4282 420 4.34 18.8 N.S
LSD o.0s 0.18 022 170 1.11 0.80 0.40 NS NS
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Table 2:Combined means of the studied traits for the two wheat
cuitivars, as affected by seeding rates and their interactions

Plant Spike Spikes/ Grains/ O™ 1000  Straw fl':‘l:;}
Treatments height length m®  spike spg‘e grains yield/fed. ¥
fem} fem) no) o) oy (oM (oM o)

Cultivars
Giza 163 (Cy) 129.7 9.75 784 32.4 1.22 55.6 4.36 12.73
Sakha 69 (C3} 110.7 1237 4204 46.9 1.54 53.0 4.10 17.84
Significance . . > - * - * *
Seeding Rates
50 kg/fed (S4) 118.1 11.00 4007 421 1.26 56.0 412 14.83
70 kg/fed (S2) 120.0 1092 426.3 411 1.36 55.8 418 15.14
90 kgffed (Si) 1226 10.00 4263 358 1.53 51.3 4.40 15.89

LSD o.0s 0.52 0.950 0.845 (.645 0.010 0.077 0.182 0.094
Interactions
Cy xSy 127.0 9.63 426.3 33.3 1.11 55.1 4.21 12.18
CixS; 129.0 9.63 3479 328 1.19 553 433 12.77
CyrxS; 133.0 1260 386.2 31.2 1.35 56.5 453 16.13
Czx Sy 1090 1238 401.2 50.8 1.40 56.8 4.03 17.48
C:x 8, 111.0 1218 3946 415 1.53 56.3 4.03 17.48
Cax Sy 1120 1218 4513 405 1.7 46.0 4,27 18.55
LSD gos NS NS 0.913 0.346 3.014 0103 0.257 0.134

Table 3: Simple correlation coefficients between each pair of the eight
studed traifs, combined data

; Spikes/ Grains/ Grain 1000 Straw
Characters l::;;:“ ﬁ::;teh ' Spike  weight/ grains yield/
{no} {No) spike  weight fed.
Spike Ien?th -.989"
Spikes/m’(no) -0.555* 0.571"
Grains/spike (no) -0.941* 0.938* 0.364"

Grain weight/spike -0.890* 0.882* 0.135ns 0.932*
1000 grains weight -0.68" 0.474* 0.253ns 0.271ns 0.377*

Straw yield/fed 0.582" -0.565* 0.047ns -0.669" -0.724* -0.018ns
Grain yield/fed. -0.932*  0.941* _0.941"  0.807* 0.814"  0.468" -0.392"
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