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ABSTRACT

Two field experiments were carried out at Bany-Amer, Zagazig District,
Sharkia Governorate, Egypt during 2006/2007 and 2007/2008 seasons to study the
effect of four seeding rates (45, 55, 65 and 75 kg/fad) and five levels of nitrogen
fertilizer (30, 45, 60, 75 and 90 kg N/fad) on yield and its components as well as yield
analysis of Gemmeiza 9 wheat cultivar in Eastern Delta Region.

The increase in seeding rates from 45 to 75 kg/fad significantly decreased
number of grains/ spike and 1000-grain weight. Grain and biological yields/ fad
significantly increased by increasing seeding rates from 45 to 55 or 65 kg/fad, while
number of spikes/m? and straw yield/fad responded to the increase in seeding rates
up to 75 kg/fad. However, the differences in grain weight/spike and both harvest and
crop indices due to seeding rates were not significant. Each of 1000-grain weight,
straw and grain yields/fad responded to N application up to 60 kgN/fad, while number
of spikes/m?, number of grains/spike and grain weight/spike responded to N
application up to 90 kg N/fad. However, the response of biological yield/fad to N
fertilization was up to 75 kg N/fad.

Grain yield/fad was positively and significantly correlated with each of
number of spikes/m?, number of grains/spike, grain weight /spike, 1000-grain weight,
straw vyield/fad and biological yield/ fad. The main sources of grainOyield variation
according to their relative importance were number of spikes/m? (61.18%), number of
grains/spike (18.1s%) and 1000-grain weight (4.65%). The direct and indirect effects
of these characters amounted to 95.96% of whuat grain$yield variation. Vegression
analysis revealed that grain yield of wheat could be increased by splitjing the suétable
nitvogen(amount in order to be active in increasing 1000-grakn weight.

From this study it can be recommended by using 65 kg seeds / fad and 60 kg
N/fad to maximizewheat productivity of Gemmeiza 9 in Eastern Delta Region.

INTRODUCTION

In Egypt, wheat (Triticum aestivum, L.) is considered the first leading
cereal crop and the increase in wheat production is became a national aim.
Seeding rate plays an important role in wheat productivity and it is a factor of
particular importance in wheat production system because it can be
controlled and this was reported in severdl studies, El-Karamity (1998)
showed that number of spikes/m? as well as grein and straw yields/fad were
significantly increased with increasing seeding rates from 45 to 85 kg
seeds/fad while, number of grains/spike and 1000-grain weight were
decreased. In this respect, El-Kholy (2000), Abo-Shataia et al. (2001) and
Abd-Alla (2002) noticed that increasing seeding rates from 50 to 70 or 80 kg
seeds/ fad significantly increased number of spikes/m? and grain and straw
yields/fad, but, significantly decreased number of grains/spike. Similar results
were recorded by El-Bana (2000), Toaima et al. (2000), Staggenborg et al.
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(2003), Ali et al. (2004) and Jaime et al. (2004). However, Masgrou and
Maich (2008) as well as Carraro and Maich (2008) observed insignificant
effect of wheat seeding rates on grain yield and its components and the
higher number of spikes/m? at the higher seeding rate was compensated for
by a higher number of seeds/spike and higher number of spikes/plant at the
lower seeding rates.

Nitrogen is the most important plant nutrient needed to obtain high
yield of wheat. Several workers reported a beneficial effect for nitrogen
application to wheat fields. Patil et al. (2000) indicated that grain yield per unit
area was increased by increasing nitrogen level up to 90 kg N/fad. Mowafy
(2002) and Ali et al. (2004) reported that application of N-fertilizer up to 120
kg N/fad caused a significant increase in number of spikes/m2, number of
grains/ spike, grain weight/spike, 1000-grain weight, grain, straw, and
biological vyields/fad. under sandy soil conditions. Similar results were
reported by Toaima et al. (2000), Abd El-Hameed (2002), Abd El-Maksoud
(2002), Staggenborg et al. (2003), Hussain et al. (2006) and Mowafy (2008).
However, Carraro and Maich (2008) found that adding N-fertilizer up to 80 kg
N/ha insignificantly affected wheat grain yield.

Thus, the aim of this investigation was to study the effect of seeding rates
and nitrogen fertilizer levels on wheat grain yield and its components as well
as yield analysis under Eastern Delta Region conditions (Zagazig District).

MATERIALS AND METHODS

Two field experiments were carried out at Bany-Amer, Zagazig
District, Sharkia Governorate, Egypt during the two successive seasons,
2006/2007 and 2007/2008 to study the effect of seeding rates and N fertilizer
levels on yield and its components as well as yield analysis of Gemmeiza 9
wheat cultivar.

The soil of the experimental field is clay in texture, had a particle size
distribution percentage of 12.96, 29.91, 57.13 and 1.15 for sand, silt, clay and
organic matter, respectively. The soil contained 37.5, 11.1 and 384 ppm
available N, P and K, respectively and had average pH of 8.6. Each
experiment included 20 combination treatments of the following factors:

a- Seeding rates: 45, 55, 65 and 75 kg seeds / fad.
b- Nitrogen fertilizer levels: 30, 45, 60, 75 and 90 kg N/fad.

Phosphorus and potassium fertilizer levels were applied in one dose
at sowing in the rate of 150 kg calcium super phosphate (15.5% P20s) and 50
kg potassium sulphate (48% K20). The tried nitrogen fertilizer levels in form
of ammonium sulphate (20.5% N) were applied in three equal doses at
sowing, tillering and just before heading. Wheat grains of the tested densities
were handly drilled in rows 20 cm apart on 22" of November in the two
growing seasons.

A split-plot design with three replicates was used. Main plots were
assigned for seeding rates, while the sub-plots were occupied by nitrogen
fertilizer levels. Each sub-plot area was 9 m? (3x3 m) and included
15 rows.
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At harvest, sample of ten guarded plants were taken from each plot
to determine number of grains/spike, grain weight/ spike and 1000-grain
weight. Also, 1.2m? (the two middle rows) from each plot was harvested to
calculate number of spikes/m?, straw, grain and biological yields/ fad. then,
harvest and crop indices were calculated.

Data of both seasons were statistically analyzed according to
Snedecor and Cochran (1980). For comparison between means, Duncan’s
multiple range test was used (Duncan, 1955). The combined data of yield
components and yield were subjected to simple correlation, simple regression
and path coefficients calculated according to Svab (1973).

RESULTS AND DISCUSSION

Data presented in Tables (1), (2) and (3) show the effect of seeding
rates and nitrogen levels on wheat grain yield and yield components in the
two growing seasons and their combined.

a. Effect of seeding rates:

Combined analysis revealed that seeding rates had significant
influences on number of grains/ spike, 1000-grain weight, straw, grain and
biological yields/fad. Number of grains/spike and 1000- grain weight
significantly decreased with increasing seeding rates from 45 to 75 kg seeds/
fad. Raising seeding rates from 45 to 55 and then to 65 kg seeds/fad.
increased significantly both grain and biological yields/fad. Straw yield/ fad.
and number of spikes / m2 were significantly increased in dense sowing (75
kg seeds/fad). However, the differences grain weight/ spike and both harvest
and crop indices due to increasing seeding rates did not reach the 5% level of
significance, except both harvest and crop indices in the second season,
whereas these two traits were increased by increasing seeding rate from 45
to 65 kg/ fad with insignificant differences between 65 and 75 kg seeds/fad.
Similar results were found by Masgrou and Maich (2008) and Corraro and
Maich (2008).

Grain yield of wheat (ton/fad) obtained with 65 and 75 kg seeds/fad
outyielded that of 45 and 55 kg seeds/ fad. This was true in both growing
seasons and the combined. The relative increases in grain yield/fad due to
raising seeding rate from 45 to 75 kg seeds / fad were 22.80, 22.69 and
22.75% in the first, second seasons and their combined analysis,
respectively. The increase in grain yield due to dense sowing may be
attributed to the increase in number of spikes/m2. These results are in
agreement with those of El-Bana (2000), Abo-Shataia et al. (2001), Abd-Alla
(2002), Staggengorg et al. (2003), Ali et al. (2004) and Jaime et al. (2004).

b- Effect of nitrogen fertilizer levels:

The effect of nitrogen fertilizer levels on wheat grain yield and its
components in the two growing seasons as well as their combined are shown
in Tables (1), (2) and (3).

Combined data revealed that all studied characters except, both
harvest and crop indices were markedly affected by nitrogen fertilizer levels.
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Increasing nitrogen fertilizer levels from 30 to 90 kg N/fad significantly
increased number of spikes/m2, number of grains and grains weight/spike
(with significant response up to 90 kg N/fad), 1000-grain weight, straw yield/fad
and grain yield/fad (with significant response up to 60 kg N/fad) and biological
yield/fad (with significant response up to 75 kg N/ fad). Nitrogen fertilizer levels
had no significant effect neither on harvest nor crop indices. Grain yield was
increased by 6.08 and 12.17% due to increasing nitrogen levels from 30 to 45
and from 30 to 60 Kg N/fad, respectively. Also, straw yield/fad had the same
trend. Such results could be attributed to the promotion effect of nitrogen on
metabolic processes and in turn increased most of all studied yield
components. The positive response of grain yield of wheat to N application
was observed by several workers in literature, included El-Bana (2000), Patil
et al. (2000), Abd El-Hameed (2002), Mowafy (2002), Ali et al. (2004),
Hussain et al. (2006), Corraro and Maich (2008) and Mowafy (2008).
c-Yield analysis:
1-Correlation studies:

Data presented in Table (4) clearly indicated that grain yield/fad
appeared to be positively and significantly correlated with number of
spikes/m?, number of grains/spike, grain weight / spike, 1000-grain weight,
straw yield/fad and biological yield/fad, while it was insignificantly correlated
with both harvest and crop indices. Number of spikes/m? showed positive and
significant correlation coefficients with all studied characters except, both
harvest and crop indices, whereas the correlation coefficient between number
of spikes/m2 and each of them was negative and insignificant. Number of
grains/spike appeared significantly correlated with each of weight of
grains/spike, straw and biological yields/fad. However, that correlation with
1000-grain weight was positive and insignificant and with harvest and crop
indices was negative and insignificant. Positive and significant correlations
were detected between grain weight/spike and each of 1000- grain weight,
straw and biological yields/fad, but that correlation with either harvest or crop
indices was positive and insignificant.

Table (4): Simple correlation coefficient between grain yield (ton/fad)
and its components of wheat (combined).

Character 1 2 3 4 5 6 7 8

Grain yield (ton/fad) 0.883** |0.835** |0.488** |0.618** |0.708** |0.866** |0.363 |0.359
1- No. of spikes/m? 0.545* [0.724* 10.556* |0.515* |0.553* [-0.007 |-0.011
2- No. of grains/spike 0.519* |0.371 |0.583* |0.552* [-0.283 |-0.287
3- Grain weight/spike (gm) 0.522** 10.459* |0.503* [0.020 |0.019
4- 1000- grains weight 0.284 |0.276 [0.122 |0.129
5- Straw yield (ton/fad) 0.966** |-0.397 [-0.398
6- Biological yield (ton/fad) 0.150 |0.152
7- Harvest index 0.998**
8- Crop index -

The correlation coefficients between 1000-grain weight and each of
straw and biological yields/ fad, harvest index and crop index were positive
and insignificant. Positive and high significant correlation coefficient was
detected between straw yield biological yield /field, while straw yield was
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negatively and insignificantly correlated with both harvest and crop indices.
Negative and insignificant correlation coefficients were found between
biological yield/fad and both harvest and crop indices.

Harvest index was positively and highly significantly correlated with
crop index.
2-Path analysis:

The method of path coefficient included the yield components i.e. number of
spikes/m?, number of grains/spike and 1000-grain weigh. Path analysis was
practiced in order to find out the relative importance of these characters in
contributing wheat grain yield.

The effect of direct and indirect path coefficients of number of spikes/m2,
number of grains/spike and 1000-grain weight on wheat grain yield are shown
in Table (5).

These effects were computed by partitioning the total correlation
coefficient into its components- Number of spikes/m? proved to have a high
direct effects on yield compared with that of number of grains/spike or 1000-
grain weight. Again, as mentioned before (Table 4), total correlation
coefficient was most pronounced in number of spikes/m? (r=0.883) than in
number of grains/spike (r = 0.835) or in 1000-grain weight (r = 0.618).

The relative importance in contributing wheat grain yield as recorded
in percentage of variation for number of spikes/m2, number of grains/spike,
1000-grain weight and their interactions is presented in Table (6). The path
analysis revealed that the direct effect for number of spikes/m? was 61.18%
being higher than that of number of grains/spike and 1000-grain weight which
was 18.13 and 4.65% of the grain yield variation, respectively. The joint effect
of number of spikes/m2 with number of grains/spike and with 1000-grain
weight; number of grains/spike with 1000-grain weight as 7.23, 2.41 and
2.36% of the grain yield variation, respectively.

Table (5): Partitioning of simple correlation coefficient between wheat
grain yield and its components (combined).

Source Value

Number of spikes/m?;

Direct effect 0.5319
Indirect effect via number of grains/spike 0.7206
Indirect effect via 1000-grain weight -0.3695
Total (ry1) 0.8830
Number of grains/spike :

Direct effect 0.9151
Indirect effect via number of spikes/m? 0.1490
Indirect effect via 1000-grain weight -0.2291
Total (ry2) 0.8350
Thousand-grain weight :

Direct effect 0.4578
Indirect effect via number of spikes/ m? 0.1213
Indirect effect via number of grains/spike 0.0389
Total (rys) 0.6180
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Table (6) : Direct and joint effects of yield components as percentage of
grain yield variation of wheat.

Variable C.D. %
Number of spikes / m? 0.6118 61.18
Number of grains/spike 0.1813 18.13
Thousand grain weight 0.0465 4.65
Number of spikes/m?x number of grains/spike 0.0723 7.23
Number of spikes/m?x 1000- grain weight 0.0241 241
Number of grains/spike x 1000- grain weight 0.0236 2.36
R? 0.9596 95.96
Residual 0.0404 4.04
Total 1.000 100.00

C.D = Coefficient of determination % = percentage contributed

Here, it is worthy to note that those characters i.e. number of
spikes/m2, number of grains/spike and 1000-grain weight could contributed
much in wheat grain yield, since RZ was 95.96% of the total variation in yield.
Also, it is interesting to observe that the residual effects contributing to grain
yield in this study was low in magnitude being 4.04%. Similar wheat vyield
analysis results were obtained by Darwich (1994), El-Bana and Basha
(1994), Moselhy (1995), EI-Bana (2000), Mowafy (2002) and Nadia EI-Wakil
and Maha Abd- Alla (2004).

3- Regression study :

Parameters of regression analysis between N fertilization and grain
yield as well as yield components for wheat are represented in Table (7).
Data clearly show that the response of 1000-grain weight is similar to that of
grain yield and each is of linear relationship with nitrogen fertilization, while
the response of number of spikes/m?2 and number of grains/spike to nitrogen
fertilization had quadratic relationship. Here, it is worthy to note that grain
yield of wheat could be increased by splitting the suitable nitrogen amount in
order to be active in increasing 1000-grain weight.

Table (7) : Parameters of regression analysis between N fertilizer levels
and grain yield as well as yield components of the

combined.
Parameter Nu_mber of Nu_mber _of 1000?grain _Grain
spikes/m? grains/spike weight yield/fad

a 241.65 42.63 40.53 2.35
b 84.36 0.33 0.28 0.37
c -1.91 -0.03 0.35 0.02
R? 0.9843 0.9718 0.9865 0.9985
Max. X 70.38 69.15 - -
Max. Y 361.59 59.50 - -
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Conclusion:

From the aforementioned results of this study, it could be concluded
that the highest grain yield/fad of Gemmeiza 9 wheat cultivar could be
attained by using 65 kg/fad and 60 kgN/fad seeding and nitrogen rates,
respectively under Eastern Delta Region conditions.
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Table (1) : Number of spikes/m?2, number of grains/spike and grain weight/spike (gm) as influenced by seeding
rates and nitrogen fertilizer levels in 2006/2007 and 2007/2008 seasons and their combined.

Number of spikes /m?

Number of grains/spike

Grain weight/spike (gm)
nd

Main effects and nteraction 1st 2nd Combined 1st 2nd Combined 1st 2 Combined
season season season | season season | season
Seeding rates (S) :
45 kg seeds/fad 310.50c 297.25¢c 303.88c 59.90a | 53.20a 56.55a 2.34 2.31 2.33
55 kg seeds/fad 317.25b 297.50c 307.38a 59.50a | 51.90b 55.70a 2.34 2.30 2.32
65 kg seeds/fad 317.50b 311.30b 314.40b | 58.70ab | 50.35b 54.53a 2.33 2.29 2.31
75 kg seeds/fad 322.25a 320.25a 321.25a 56.95b 47.25¢c 52.10b 2.29 2.25 2.27
F. test * *% *% * *% *% NS NS NS
Nitrogen levels (N):
30 kg N/fad. 260.31e 254.38e 257.35e 54.56d | 45.81e 50.19¢ 1.99% 1.97e 1.98e
45 kg N/fad. 289.38d 283.75d 286.57d 57.37c | 48.56d 52.94d 2.23d 2.16d 2.20d
60 kg N/fad. 320.63c 309.06c 314.84c 59.00b | 50.94c 54.97c 2.35¢ 2.29c 2.32¢
75 kg N/fad. 344.38b 332.18b 338.28b 60.56b | 52.81b 56.69b 2.47b 2.45b 2.46b
90 kg N/fad. 367.19a 352.88a 360.04a 62.38a | 55.25a 58.81a 2.58a 2.56a 2.57a
F. test *% *% *% *% *% *% *% * % * %
Interaction :
S XN N.S N.S N.S * N.S N.S N.S N.S N.S
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Table (2) : 1000 - grain weight (gm), straw yield (ton/fad) and grain yield (ton/fad) as influenced by seeding
rates and nitrogen fertilizer levels in 2006/2007 and 2007/2008 seasons and their combined.

Main effects and interaction 1000-grain weight (gm) Straw yield (ton/fad) Grain yield (ton/fad)
15t season|2"® season|Combined|15t season|2" season|Combined|1%t season2"? season|Combined
Seeding rates (S) :
45 kg seeds/fad 57.33a 46.30a 51.82a 5.61d 6.31c 5.96d 2.50c 2.60c 2.55¢c
55 kg seeds/fad 55.89a 45.91a 50.90a 5.96¢ 6.78b 6.37c 2.65bc 2.92b 2.78b
65 kg seeds/fad 55.65a 45.16a | 50.41ab 6.52b 6.98b 6.75b 2.86ab 3.17a 3.0la
75 kg seeds/fad 55.60b 45.33b | 49.47ab 6.76a 7.32a 7.04a 3.07a 3.19a 3.13a
F. test * * * *% *% *% *% * % * %
Nitrogen levels (N):
30 kg N/fad. 54.22e 44.08b 49.51e 5.71d 6.53b 6.12¢c 2.46d 2.79¢c 2.63c
45 kg N/fad. 55.11d 44.58b 49.85b 5.94c 6.88a 6.41b 2.64c 2.94b 2.79b
60 kg N/fad. 56.20c 44.49b | 50.34ab 6.36b 6.91a 6.64a 2.83b 3.07a 2.95a
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75 kg N/fad. 56.99b | 45.48ab | 51.23ab 6.52a 7.10a 6.81la 2.94a 3.10a 3.02a
90 kg N/fad. 58.08a 46.53a 52.31a 6.52a 6.82a 6.67a 2.95a 2.96a 2.96a
F. test *% *% *% *% *% *% *% *% *%
Interaction :
S XN N.S N.S N.S N.S * N.S N.S N.S N.S
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Table (3) : Biological yield (ton/fad), harvest index and crop index as influenced by seeding rates and
nitrogen fertilizer levels in 2006/2007 and 2007/2008 seasons and their combined.
Main effects and interaction Biological yield (ton/fad) Harvest index Crop index
15t season|2" season|Combined|15t season|2" season|Combined|1t season2"? season|Combined
Seeding rates (S) :
45 kg seeds/fad 8.11d 8.91c 8.51c 0.308 0.292 0.300 0.446 0.412c 0.429
55 kg seeds/fad 8.61c 9.70b 9.16b 0.307 0.301b 0.304 0.445 0.431b 0.438
65 kg seeds/fad 9.38b 10.15b 9.77a 0.305 0.312a 0.308 0.439 0.454a 0.446
75 kg seeds/fad 9.83a 10.51a 10.17a 0.312 0.304b 0.308 0.454 0.436b 0.445
F. test ** *x *x N.S ** N.S N.S ** N.S
Nitrogen levels (N):
30 kg N/fad. 8.17d 9.32d 8.75d 0.301 0.299 0.300 0.431 0.427 0.429
45 kg N/fad. 8.58¢c 9.82c 9.20c 0.308 0.299 0.303 0.444 0.427 0.435
60 kg N/fad. 9.19b 9.98hc 9.59b 0.307 0.308 0.307 0.445 0.444 0.445
75 kg N/fad. 9.46a 10.20ab 9.83a 0.311 0.304 0.308 0.451 0.437 0.444
90 kg N/fad. 9.47a 9.78¢c 9.63b 0.312 0.303 0.307 0.452 0.434 0.443
F. test ** ** ** N.S N.S N.S N.S N.S N.S
Interaction :
S XN N.S N.S N.S N.S * N.S N.S N.S N.S
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