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ABSTRACT

Two field experiments were carried out at the
Experimental Station Farm pf the Faculty of Agriculture,
Damanhour University, Ej-Bostan Region, El-Behera
Governorate, Egypt, during 2009/2010 and 2010/2011
winter growing seasons. This study aimed to invest?tigate
the effect of four Egyptian wheat cultivars (Giza 168,
Sakha 94, Gemmiza 9 and Sids 1), as well as six
intercropping patterns of wheat with faba bean on wheat
productivity under sandy soil conditions. The six
intercropping patterns were: solid sowing of wheat at the
three seeding rates, 300,350 and 400 grains m? and/or
intercropped with Sakhal faba bean cultivar by (1:1)
alternate rows, 20 cm apart. A split-plot design with four
replications was used in each experiment. The wheat
cultivars occupied the main plots while, the intercropping
patterns were arranged in the sub-plots. The most
important obtained results can be summarized as follows:

Wheat cultivars were significantly different in most
studied traits, except for plant height, biological yield ha™,
straw yield ha! and harvest index (%) traits, in both
seasons, Giza 168 cultivar surpassed the other three
studied cultivars in grain yield ha” and its components in
terms of spike length {cm), number of grains spike’,
number of spikes m™ and 1000-grain weight (g), in both
studied seasons.

The solid plantings of wheat had the highest significant
means of grain yield ha' and its studied components in
terms of spike length (cm), number of spikelets spike”,
number grains spike'l, number of spikes m?, biological
yield ha'', straw yield ha"' and 1000- kernel weight (g), in
both seasons, compared to intercropping treatments.

Planting wheat solely at the low seeding rate; i.e., 300
grains m”? was significantly different compared with the
sole wheat plantings, seeded with the higher rates; i.e., 350
plus 400 grains m™ for most studied traits, in both seasons,
except for spike length, biological yield (in the second
season), number of grains spike’!, number of spikes m?,
straw yield ha”, harvest index (%) and 1000-grain weight
(g), in both seasons. On the contrary, plant height
character of solid wheat plants (in both seasons) was
significantly decreased under the low seeding rate, 300
grains m?, compared to wheat solid planting, but, seeded
wheat with the higher sceding rates; i.e., 350 plus 400
grains m™.

All studied traits were not significantly affected (in
both seasons) by increasing seeding rates for solid wheat
plantings from 330 to 400 grains m”, except for the
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number of grains spike’ that was significantly decreased
from 32.28 to 30.38, averaged in both seasons.

Intercropped wheat, with faba bean by planting wheat
ata seed rate of 300 grains m™ significantly increased both
spike length, frem 10.42 to 11.14 cm, and number of
spikelets spike™, from 12.44 to 14,17, averaged in the two
studied seasons, compared with intercropped wheat with
faba bean, but, seeded wheat with the higher seeding rates;
i.e., 350 plus 400 grains m™. Regarding the other studied
traits, they were statistically similar in both seasons for
both treatments.

Intercropped wheat with faba bean by seeded wheat
with 400 grains m™” insignificantly decreased all studied
traits in both seasons, except for both plant height and
harvest index, compared with intercropped wheat with
faba bean by seeding wheat with 350 grains m™.

A significant interaction was detected between wheat
cultivars and intercropping patterns (VxC,) for the
number of spikelets spike” and grain yield ha in the first
season.

Intercropping Sakba 1 faba bean cultivar at 166667
plants ha™ with Giza 168 wheat cultivar sceded with the
rate of 350 grains m” in (131} alternate rows, 20 em apart,
under El-Bostan Region conditions, could be advised to
obtain a high productivity of wheat,

Key words: Wheat cultivars, intercropping patterns,
solid plantings, seeding rates.

INTRODUCTION

" Wheat is the main cereal crop in the world, as well
as in Egypt. Wheat provides more than one-third of the
daily calorie intake of consumers and 45% of their total
daily protein consumption (Rowntree, 1993 and Abdel
Ghaffar, 1994). The gap between the national needs and
the local wheat production was estimated by about 4.73
million tons yearly, which represent about 36.38% of the
national production (Darwish et al, 2008). So, Egypt
ranked the second among the world countries in
importing wheat (Aboushal and Mahmeoud, 2009). A
great attention of several investigators has been directed
to increase the productivity of wheat to minimize the
gap between the Epyptian production and consumption,
through increasing unit land area productivity and
increasing planted area, particularly, using intercropping
with other crops. Intercropping wheat with faba bean
may be considered as one of the methods to increase the
growing wheat area, horizontally, where, the Egyptian
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planted land is limited (El-Monufi, 1984; Ali o af .
1986; Saleh et al., 1986; Abd- El-Gawad e al.. 1988
and El-Metwally et al., 2002).

Seeding rate of wheat crop, in a mixture with faba
bean, may be adjusted below its full rate. if the full rates
of both crops were planted, neither would vield well
because of overcrowding. Reducing the seeding rate of
wheat may a chance wheat 0 yield well within the
mixture. Accordingly, selecting the optimum wheat
seeding rate, the suitable wheat cultivar and the
intercropping pattern  with faba bean which, produces
high yields of both crops, under sandy soil conditions,
was the aim of the present study.

MATERIALS AND METHODS

Two field experiments were carried out, during the
two successive winter growing seasons of 2009/2010
and 2010/2011, at the Experimental Farm of the Faculty
of Agriculture, Damanhour University, El-Bostan
Region, Ei- Behera Governorate, Egypt, to study the
performance of four Egyptian cultivars of wheat {Giza
168, Sakha 94, Gemmiza 9 and Sids 1) as weli as six
intercropping wheat with faba bean patterns, on wheat
productivity under sandy soil conditions. The six
intercropping patterns were as foliows:

1-Sowing wheat as a sole crop at the rate of 300 grains
m'z (W]Fo)

2-Sowing wheat as a sole crop at the rate of 350 grains
m” (WyFo).

3-Sowing wheat as a sole crop at the rate of 400 grains
1’1’1-2 (WhFQ)

4-Intercropped wheat with faba bean at the rate of 300
grains of wheat m? {(WED.

S-Intercropped wheat with faba bean at the rate of 350
grains of wheat m™ (W,.F)).

6-Intercropped wheat with faba bean at the rate of 400
grains of wheat m’? (WoF).

Soil samples, taken from the experimental site were
mechanically analyzed (Piper, 1950) and are presented
in Table (1).

A split-plot  experimental design, with four
replicates, was used in both seasons. The cultivars were
randomly assigned to the main plots, while, the
intercropping patterns were allocated in the sub-plots,
The area of the sub—plot was 7.0 m? (3.5 m long and 2.0
m wide), including ten rows. 20 ¢m apart, where wheat
seeds were hand drilled, while, faba bean was hand-
planted in hills, in both seasons. Faba bean, Sakha !
cultivar, was intercropped with wheat in {1:1) alternative
rows. The plant population of faba bean was about
166667 plants ha’. and was maintained through thinning

seedlings to one plant hill”', spaced at 30 and 15 ¢m for
solid and intercropping treatments, respectively, Both
crops were sown on S™ Nov. in both seasons.
Phosphorus  fertilizer was broadcast during  soil
preparation in the form of calcium super phosphate
(15.5 P,05%) at the rate of 75.0 kg P,Os ha'. Potassium
sulphate (48% K,0) was side-dressed at the rate of 60.0
kg K;0 ha' before the first irrigation. Ammonium
sulphate {20.5% N), at the rate of 240 kg N ha'!, was
added in three splits; namely, (1/5) broadcasted after
sowing before irrigation and (4/5) was side-dressed at
two equal doses before first and second irrigations. All
other cultural practices were applied as recommended
for wheat fields in El-Bostan Region.

Plants were harvested at 155 days from sowing, in
both seasons, then ten random guarded wheat plants
were taken from each sub-plot to calcuiate the following
characters:

1- Plant height(cm): measured from ground surface up
to the tip of stem spike. 2- Spike length {cm}). 3- Number
of spikelets spike”'. 4- Number of grains spike ™.

_Also, a guarded length of one meter from the inner
six rows of each sub-plot was harvested to determine the
following traits:

5- Number of spikes m™: number of fertile tillers m™
was calculated by counting all spikes per square
meter,

6-Biological yield ha"': was recorded for the harvested
area and converted to tons ha"'.

7-Grain yield ha': was recorded for the harvested area
after threshing and, then, converted to tons ha'.

8-Straw yield ha: the straw yield of the previous
samples was estimated in kg m= [Biological yield

(kg m™®) — grain yield (kg m™)],then, it was converted

to tons ha™,

9-1000-grain weight (g): recorded as the average of two
random samples, each with 1000 clean grains.

10- Harvest index (H.1 %) calculated as follows:

H.1 (%) = {Grain yield/Biological yield} x 100.

Five orthogonal comparisons were done for
[ntercropping patterns; i.e., C,: Sclid vs. intercropping
wheat plantings; C,;: Low rate of solid wheat plantings
vs. both the medium and high rates of solid wheat
plantings { W\F, vs. (W, Fo+ W\Fp)}; Cs: The medium
rate of solid wheat plantings vs. the high rate of solid
wheat plantings (W Fo vs. W\ Fo): Cit The low rate of
intercropped wheat and faba bean plantings vs. both the
medium and high rates of intercropped wheat and faba
bean plantings {WF, vs. (W F+= W F\)} and Cs: The
medium rate of intercropped wheat and faba bean
plantings vs. the high rate of intercropped wheat and
faba bean plantings (W,,F, vs. WF ). On the other hand,
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Table 1. Soil mechanical analysis of the experimental sites in 2009/2010 and 20106/2011

growing seasons

Characteristics Seasons
2009/2010 2016/2011
Sand (%) 77.37 74.2%
Silt (%) 4.66 5.11
Clav (%) 17.97 20.64
Texture class Sandy

the other five orthogonal comparisons were done for the
interactions; Le., Vx{C,, C;, C;. C; and Csy The obtained
data were statistically analyzed, according to (Steel and
Torrie, 1980).

RESULTS AND DISCUSSION
A-Wheat cultivars performance:

Data of the grain yield ha! and its components of
the four wheat cultivars; ie., Giza 168, SakhaS4,
Gemmiza 9 and Sids I, in 2009/2010 and 2010/2011
seasons, are presented in Tables (2 and 3). Data
indicated that the four wheat cultivars were significantly
different in the grain vield ha' and its studied
companents in both seasons, except for the plant height,
biological yield ha', straw yield ha” and harvest index
traits, where these traits were insignificantly affected by
the studied wheat varieties in both studied seasons
(Table 2). In this concemn, many studies reported
insignificant  differences among wheat cultivars,
regarding plant height (Shalaby es af, 1992, EI-
Genbeehy, 1994, Hassan, 2003 and Shalaby er al,
2009), biological yield and harvest index (El-Eryani,
1995 and Shalaby er «f, 2009)and straw yield (El-
Genbeehy, 1994). On the other hand, the data disagreed
with these stated by other studies, which reported
significant wheat cultivars differences, regarding plant
height (Tab! er af., 2005}, straw yield, biological yield
“and harvest index (Saleh, 2000, Moussa, 2001, Ali er o/,
2004; Tabl er ai., 2005 and Badran 2009, The difference
between the present results and these ones may be due to
the fact that they tested foreign along with Egyptian
genotypes that differed in their genetic make up and
their interaction with the environmental conditions
prevailing during their growth.

Data presented in Table(3) showed that Giza 168
cultivar surpassed the other varieties in grain yield ha™
and its components, in terms of spike length (cm),
number of grains spike”, number of spikes m™ and
1000-grain weight in both swudied seasons. The
differences in grain yield and its components among the
evaluated four wheat varieties might be attributed to
their genetic variations. Significant varietal differences
in the literature, regarding these rraits were reported
(Abdel-Hameed, 2002; Saleh, 2003; All et al, 2004;

Abdel-Hameed, 2005 and Badran. 2009). Moreover, the
other cultivars gave different mean values for the
studied traits in both seasons.

B- Intercropping patterns effect:

The analysis of wvariance for the effect of
intercropping patterns on grain vield and its studied
components, in 2009/2010 and 2010/2011 seasons are
presented in Table(2). The results showed either
significant or highly significant effects for the six
studied intercropping patterns on all studied traits, in
both seasons, except for the harvest index character, in
the second season, where the differences did not reach
the level of significance.

~ Concerning the first comparison, Cy; i.e., solid
wheat plantings vs intercropping wheat with faba bean
plantings, data in Table (2) indicated that almost highly
significant differences were detected in both seasons
between both treatments for all studied traits, except for
harvest index character( in the second season). The solid
wheat plantings had the highest means of grain yield ha''
and its studied components, in terms of spike length
(em), number of spikelets spike’, number of grains
spike™’, number of spike m™: biological yield ha™'; straw
yield ha™ and 1000- kernel weight (g}, in both seasons,
compared to intercropping treatments (Table 3). These
results might be attributed to the higher density of plants
in intercropping plantings, in which lower light
interception, water and nutrients were found than solid
cultare, The present results were in agreement with
those stated by Ali er ol (1986) El-Naggar et al. (1991)
Radwan {1993) and Thorsted er af. (2006). On the
contrary, the intercropped wheat plants  were
significantly superior for plant height {in both seasons)
and H.I (in the first season), compared with the solid

‘whear plantings (Table 3). The increase in plant height

for intercropping treatments might be attributed to the
shading and competition among wheat and faba bean
plants effects in dense population for light, which caused
an increase in some growth substances, such as auxins
and, consequently, more plant elongation produced
compared with solid wheat culture. Similar findings
were reported by Abd El-Gawad er al. (1986), Radwan
{1993) and Abou-Kerisha e a/ (2008).



Table 2. Mean squares for the analysis of variance of wheat grain yield (tons ha'l) and its components, as affected by wheat cultivars (V)

and intercropping patterns (I) with faba bean in 2009/2010 and 2010/2011 winter growing seasons

SOV DK _ Traits
Plant height (cm) Spike tength {¢m) Ne. of spikelets spike™ Nao. of grains spike” N ofspil@ m’’ B
) o 2009/2010 2010/2011 20092010 20102011 200972010 _ 2010/2011  2009/2010 2010/2011  2009/2010 201072011
Replications 313736 263.63 10.24%* 23.08%* 221.31%* 167.03%* 18.74%+  23.93* 2324.69 7541 97+
Wheat varieties (V) 3 678.00 886.00 32.32%% 21.98%* 54.00%* 21.81% 4249+ 2187+ 108486.11%* 974017+
Error"a” 9 20688 363.42 145 257 649 3.74 2.33 478 1315762 1915.68
_Intercropping pattern 5 552.00** 960.00%* 13.37+* 112057 101,20%+ 25 85%* 2LTBFE 63794 10707.50* 13467.50*
+C, 1 2090.67¢*  3650.67%* 55.06%* 44.06*+ 384.00%* 90.48** 77.04* 207.09%* 40837.50** 54340, 17%+
T 400175 620.17** 323% 311 37.50% 13.80+* 1067 27.09 337.50 432017
o +Cy | 180.50 264.5 200 162 12.50 3.13 18.00* 42.78* 4512.50 3960.50
o +C, 1 4817 204.17 5.56%* 542+ 54.00%* 15.36%* 2.67 37.50 5400.00 204.17
__ +C, 1 40.50 60.50 .02 EY 18.00 6.48 0.50 4.50 2450.00 451250
Vxl 15 1707 17.60 0.27 0.09 467 0.54 1.42 424 331.94 1210.17
VG, 3 58.67 66.67 0.98 0.19 12.64* 1.2 2.38 1.76 915.28 1684.61
o VG 3 12.17 9.50 0.12 0.06 7.08 0.21 0.89 9.87 181.94 1069.06
- VG 3 13.83 8.50 0.07 0.03 i.83 0.15 2.00 0.45 312,50 713.83
VG 3 017 1.50 016 007 11 0.68 1.33 8.61 66.67 1637.50
__V VG 3 0.50 1.83 003 0.10 0.67 044 0.50 050 18333 945.84
CBrror bt 60 60.17 611 059 08l 45 1,77 3.70 10.63 410006 448770
+C,: Solid vs. intercropping wheat plantings.
+C; Low rate of solid wheat plantings { W\Fyy )vs. both medium and high rates of solid wheat plantings(W,,Fot WyFy ).
4 (i Medium rale of solid wheat plantings (W ,,Fq } vs. high ratc of solid wheat plantings ( Wik,
W’

+ € Low rate of intercropped wheat and faba bean plantings (W,F) vs. both medium and high rates ol intereropped wheat and faba bean plantings (W, F+

+ C: Medium rate of idercropped wheat and  faba bean plantings (W,!%; } vs. high rate of intercropped wheat and faba bean plantings { W,Fy)

*and ** : Significant at 0.05 and 0.01 levels of probability, respectively.
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Table 2. (Cont).

SOV DF - o Traits
Biological yicld (tons ha'') Straw yicld (tons ha”)  Grain yield (tons ha'') H.I (%) 1000- grain weight (g)
2009/2010 2010/2011  2009/2010 20102011 2009/201( 2010/2011  2009/2010  2010/2011__ 2009/2010 2010/2011
Replications 3 32.09% 24.64%* 15.12* 938 3.20% 3.98* 18.14 4278 Y,9A 033
Wheat varictics (V) 3 145 447 119 043 1.38%* 2.67% 133.58 102.52 8.50* 7.26%%
Error "a" 9 3.00 3.50 2.78 3,01 0.28 062 41.10 94,67 1.57 0.76
Intercropping patter: 5 57.69* 81.28** 28.79*+ 4277 5.16** 6.56%* 58.05 92.04 6.41%%  505**
¢, 1 274.59%%  375.92%+ [38.67** 204.55%* 2299+  2589%*  )0821* 338.03  22.30%*  19.42**
+C, | TRIE 20.98 3.02 5.3 2.56%* 5.36%* 29.15 91.49 3.08 2.16
G | 0.24 0.25 0.28 0.33 0.01 0.01 2.11 5.56 113 072
+Cy | 027 4.59 0.72 099 0.1 132 38.71 17.92 4.58 1.82
“__A +Cy | 223 4.66__ 1.28 284 013 022 1208 7.18 0.90 113
- Vil 15 195 3.74 0.71 1.75 037 0.40 191 14.65 0.54 0.08
' X 2.00 4.64 0.42 2.12 0.84* 055 608 14.86 0.87 0.10
VG, 3 177 0.90 0.93 071 017 0.01 206 9.64 0.04 0.02
VG, 3 375 7.50 1.52 3.49 0.51 0.76 0.61 25.79 0.03 0.05
7 VC, 3 0.83 2.36 0.14 101 0.12 0.28 0.4] 13.99 170 0.09
VG 3 1.41 3.30 0.54 1.42 021 0.40 0.39 8.99 0.07 015
Error "b" 60 242 6.0] 1.89 5.42 029 048 38.73 101.88 1.34 1.48

+Cy. Solid vs interecopping wheat planling;

+Cp: Low rate of solid wheat plantings { WiF, Jvs. both medium and high rates of solid wheat plantings{Wubed W)
1 C5: Medium rate of solid wheat plantings (W,.Fo ) vs high rate of solid wheat plantings ( Wi l,).
+ C,: Low rate of intercropped wheat and faba bean plantings (W,F ) vs. both medium and high rates of intercropped wheal and faba bean piantings (W, F+ Wt}
+ Cs Medium rale of intercropped wheat and  faba bean plantings (W, F, ) vs. high rate of intercropped wheat and  fuba bean plantings ( WiF )
* and ** - Significant al .05 and 0.01 levels of probability, sespectively.
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Table 3. Means of wheat grain yield (tons ha') and its components, as affected by different cultivars and (wheat/ faba bean) intercropping
patterns in 2009/2010 and2010/2011 winter scasons

Wheat cultivars (A) Comparisons among intercropping patterns {B)
Cu:Salid vs. G WFavs. Cs:Woliy vs. Ci: Wik vs, Ca:WoF, vs.
Giza 168 Sakha 94 Gemmiza 9 Sids | infercropping wheat (WaFot WoE)) Wil (Wal' + Wi F() WF,
Trait Season plantings Mean
Solid Iater W\, {(WaoFut  WoF, WF, W, (WoF+ WoF, WiF,
ptantings _ cropping Wal'u) B Wl )
 Plant 2009/2010 94.00"" 91.002 86.00a £2.00 83.58b 92.92a 79.50b §5.63a #3252 BBO0a 91502 9363a 92.50a 94.75a 8825
height a
(em} 2010/2611 1030.00a 96.00a 91.00u 86.00 87.08%h 99.42s 82.00b 89.63a 86.75a 9250a 96.50a  100.88a 99.50a 102.25a 93.25
- a
Spike 200972010 12.90a 10.30¢ 11.30b 1060 12.03a [0.52b 12.40a 11.85h 1210a  1l6Ga 10002 10.28b 10.46a 10.10a 1128
length . ©
{em} 20102011 12.80a 10.60d 11.50b 1100 12.15a {800 12.51a [1.97a 1220a L1752 F127a 10.56b 10.80a 10.32a 11.48
a - —— < -
No. ol 200972010 16.00a ° 14.00h 16.00a 13.00 16752 12.75b 18.00a 16136 * 16752 15502 14235 1200b  ° 12.75%a 11.25a 14.75
spikelets c
spike”' 20102011 14.98a 14.00t 15002 £3.00 1522a 13.28b 15.98a 14.84b 15.15a  14.53a 14.08a  12.88b 13.33a 12.43a 1425
¢ —
No. of 200972010 31.752 29.00c 30.83b 2917 31.08a 29.29b 31.75a 30.75a J.50a 30006 29.63a  29.13a 20.25a 29.00a 3019
grains c _
spike’ 201072011 31.83a 31.50a 30.88b 2067 32443 29.50b 33.50a 3191a 33.06a 30736 30752  28.88a 29.25a 28.50a 30.97

[

Low rate of solid wheal plantings.

= Medium rate of solid wheat plantings
WFy . High rate of solid wheat plantings.
W,F, = Low rate of intercropped wheat and faba bean plantings.

W F = Medium rate of intercropped wheat and faba bean plantings.

W, F, = High ral¢ of intercropped wheat and faba bean plantings.

(1) Means foliowed by the sante letter, within each row for cacl comparison, are not significantly differcnt a1 .05 level.
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Table 3. (Cont.)

Wheat cultivars (A)

Comparisons among intercropping patterns (B}

C:Solid vs. Cy 2 WE, vs. Cy i WoFy vs, W F, Cy: W vs. Cs W F| vs.
intercropping wheat (WaFut Woly). (W.F+ W F)) W, F,
Giza 168 Sakha 94 Gemmiza 9 Sids | plantings
Trait Scason Mean
Solid Intercro W,F, (Wt W, I5% W, F, ' W,F, (W Ft W F, Wil
_ plantings pping W) WuF,)
Mo, of 2009/2010 415.00a 369.17b 387506 37083t 406.25a 365.00b 402502 408.13a 420.00a 396 254 380.00a 357.50a 366.25a 348.75a 385.63
spikes m? 201072011 403.83a 362.50d 394 336 370.83¢c  407.i7a 359.58b 393.75a 413.88a 425 00a 402 75a 362.50a 358.13a 370.00a 346.25a 303.38
Biological  2009/2010 9.12a 8.78a 9.38a 907a 10.78a 7.40b 10.10b [1.12a 11.21a 11.03a 7.50a 7.34a 7.61a 7.08a 9.0%
yield 201072011 10.34a 9.89a 10.13a 934a t1.91a 7.95b 10.97a [2.37a 12.46a 12.29a 7.5la 8.17a 8.55a 7.79a 293
{tons ha™')
Straw 200972010 5.57a 5.66a 5.95a 6.02a 7.00a 4 60b 6.65a 7.18a 7.27a 7.0% 4.77a 4.51a 4.71a 4.31a 5.80
yicld 2010/2011 6.52a 6.58a 6.59 6.31a 7.96a 5.04b 7.50a 8.20a 83a 8.0%a 4.84a 5.15a 5.44a 4.85a 6.50
{tons ha™) o i
Grain 2009/2010 3.55%a ERYS 343h 3.05¢ 3.78a 28050 345b 394a 393a 395a 2 73a 2.83a 2.90a 277a 329
yield 2010/2011 3 82a 33lc 353b 31.03d 394a 2.90b 3.47b 41%a 4.17a 4 19a 267a 3.02a 3ila 2.94a 342
(tons ha™) ’ v
1.1 (%) 20092010 40.06a 35.84a 37.22a 34.56a 35.45b 38.39a 34.35b 36.00a 35.74a 36.234 36.50b 39.03a 384la 39.64a 3692
2010/2011 37.55a 36 14a 3691a 32.90a 34.00a 37.75a 32.05a 34.97a 35.3%a 34.56a 36.89a 38.18a 37.71a 38.661 35.87
1000- 2009/2010 42 50a 41 33e 41 90b 41.30c 42.21a 41.25b 42.57a 42.04a 42.22a 41.85a 41.69a 41.03a 41.20a 40.86a 41.73
grain 2010201 42.10a 41.00¢ 41 50b 40.90c 41.83a 40.93b 42.13a 41.68a 41.83a 41.51a 41.20a 40.79%a 40.98a 40.60a 41.38
weight (g)
W oFe= Low rate of solid wheat plantings.
W Fy = Medium rate of solid wheat plantings
Wy Fy - High rate of solid wheat plantings.
WiF, = Low rate of intercropped wheat and faba hean plantings.
W, I 1= Mediem rate of intercropped wheat and faba bean plantings.
W, Fi = High rate of intercropped wheal and faba bean plantings.

(1) Means followed by the same letter, within each row tor cach comparison, are not significandly different at 0.05 level.
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Respecting the second comparison, Cy. ie., low
density of solid wheat plantings (W.F,) vs. both the
medium and high densities of solid wheat plantings
{(WoFor WyFg),data in Table (2) revealed that some
studied traits were insignificantly affected by increasing
seeding rates of wheat piantings more than 300 grains
m ;ie., number of grains spike”’, number of spikes m?,
straw yield ha™', H.I(%) and 1000-grain weight (in both
seasons), spike length and biological yield ha™ traits (in
the second season). Meanwhile, increasing seeding rate
of wheat more than 300 grains m™ significantly affected
‘some traits; namely, plant height, grain yield ha! and
number of spikelets spike™' {in both seasons), biclogical
yield ha” and spike length (in the first season).
Furthermore, both spike length (in the first season) and
number of spikelets spike”’ traits (in both seasons) were
significantly decreased with increasing seeding rate for
wheat plantings more than300 grains m™ (Table 3).
These results could be atiributed to decreasing of
competition among wheat plants under the studied low
rate (300 grains m™) for water, nutrients and light,
compared with the higher seeding rates of (350 and
400 grains m™).

Regarding the third comparison, C;; viz, the
medium density of solid wheat plantings vs. the high
density of solid wheat plantings (W, F vs. W Fg), data
in Table(2) indicated that significant differences
between both treatments for the number of grains spike™
(in both seasons). Increasing seeding rate from 350 to
400 grains m” significantly decreased the number of
grains spikf:'1 from 32.3 to 32.0 as averages in both
seasons (Table 3). These results might be due to the
favorable utilization of available environmental
resources for plants under the medium density of solid
wheat plantings, compared with the high one. In this
cencern, Ghanem and El-Khawaga(199!) and Mohamed
(1997)found that increasing seeding rates led to
decreasing the number of spikelets spike', while,
Mosalem (1993} found that the number of spikelets
spike” was not significantly affected by increasing
seeding rates.

With respect to the fourth comparison {Cy); namely,
the low density of intercropped wheat with {aba bean
plantings vs. both the medium and high densities of
intercropped wheat with faba bean plantings { W\F, vs.
(W.Fi+ WiED}, the results revealed significant
differences for spike length and number of spikelets
spike” traits in both seasons (Table 2). Intercropped
wheat with faba bean, by planting wheat at seeding rate
of 300 grains m™ significantly increased both spike
length (from 10.42 to 11.14 cm) and number of spikelets
spike” (from 12.44 to 14.17), averaged in the two
studied seasons, comparad with intercropped wheat with

faba bean by wheat planting with the higher seeding
rates; i.e., 350 and 400 grains m” Table {3). It is clear
that the seeding rates of wheat and faba bean, in the
mixture, were adjusted below their full rate. if full rate
of each crop was planted, neither would yield well
because of intensive over crowding. By reducing the
seeding rate of each crop, there would be have a chance
to yield well within the mixture.

Concerning the fifth comparison, Cs, namely the
medium density of intercropped wheat with faba bean
plantings (350 grains m™) vs. the high density of
intercropped wheat with faba bean plantings (400 grains
m?): Le., WoF, vs. WiFy, "it is clear that intercropped
wheat with faba bean by seeding wheat at 400 grains
m™? insignificantly decreased all studied traits ( in both
seasons), except for both plant height and harvest
index traits, compared with intercropped wheat with
faba bean by seeding wheat at 350 grains m” (Table3).
Since harvest index is the grain yield/biological yield
ratio, it is logically to say that, if both nominator and
denominator increase and/or decrease together, the ratio,
then, will be slightly changed.

It seems evident that the optimum planting seeding
rates for wheat, in pure stand and intercropping with
faba bean, under the studied conditions, were 400 and
350 grains m”, respectively. This finding might be due
to the lower intraspeceific competition for the edaphic
and above ground environmental resources, especially
light. This, in wrn, resulted in an increase in grain yield
components and, finally, in producing more grain yield
ha™. )
C- (Varietiesx
effects:

Table (2) shows that the effect of interaction
between the studied four wheat cultivars and the six
intercropping patterns was statistically insignificant for
all studied traits, in both seasons, except for both
number of spikelets spike” and grain yield ha”, in the
first season. These results indicated that all studied
traits, except for the two latter iraits, showed similar
response to the six intercropping patterns with the four
wheat cultivars. On the other hand, the significant
interaction (VxC ,) recorded for the number of spikelets
spike’! and grain yield ha', in the first season, indicated

intercropping patterns)interaction

“that both studied factors; i.e., wheat cultivars and

intercropping patterns, were not independent in their
effect on these traits. The highest means for the number
of spikelets spike™ and grain vield ha' were obtained by
solid sowing of wheat cuitivar Giza 168, while, the
lowest mean for grain yield ha' was recorded with
Sakha 94 wheat cultivar when interplanted with faba
bean. Regarding the number of spikelets spike”!, both
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Table 4. Means number of spikelets/ spike and grain yield ha™” for wheat plant, as affected
by the wheatvarieties and intercropping patterns (VxC, ) in2009/2010season

Intercropping patterns(l)
Trait

Wheat varieties (V)

Giza 168 Sakha 94 Gemmiza 9 Sids 1

Solid plantings of wheat 18.67 16.00 18.33 14.00

Number of intercropping 13,33 12.00 13.67 12.00

spikelets spike” L.S.Dyy g5y for the two levels of (1)

under the same wheat gultivar 2.13

Solid plantings of wheat 2,12 1,86 1.90 1.68

Grain yield Intercropping 1.43 1.26 1.33 1.38

tons ha™! L.S.Dy gy for the two levels of

(1) under the same wheat cultivar 0.35

Sakha 94 and Sids | wheat cultivars gave the lowest
means when interplanted with faba bean (Table 4),

CONCLUSION

Intercropping Sakha ! faba bean cultivar at 166667
plants ha” with Giza 168 wheat cultivar seeded with
the rate of 350 grains m” in (1:1) alternate rows, 20 cm
apart, under El-Bostan Region conditions, could be
advised to obtain a high productivity of wheat,
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