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ABSTRACT

INTRODUCTION

New Valley Governorate, represents
45% of Egypt total area (about 3.3 million
feddans) is suffering from many constrains. It
is exposed to strong wind waves during winter
seasons that affect greatly growth, flowers,
and buds of plants. Farmers there prefer to
cultivate wheat, faba bean, barley and clover
than canola. Canola characterized by its ability
to formy high number of shoots and roots that
can resist various environmental conditions.
However, it is difficult to introduce canola as a
sole-crop in the New valley rotation. So it
canola could be cultivated as a fence of winter
crop against wind direction to protect other
winter crops and provide inhabitants by
vegetable oil in the New Valley,

: Wind affects the exchange of heat
and water between plants and atmosphere,
exerts mechanical effects leading to breakage

plant parts and alter enzyme activities through
metabolic changes arising from wind-induced
water stress or injury by soil particles
(Sturrock, 1974).These changes are at once
profound and complex. Long exposure to
strong winds may produce morphological and
anatomical changes. Whitehead, (1962 and
1963a, b) working with several species inclu-
ding maize and sunflower, showed that strong
wind promotes the development of xerophytic
characters with production of thicker leaves
development of more woody and vascular
tissue, changes in number and size of stomata
and increases in root.

This study aims to investigate the
effect of different fence systems of canola and
location of wheat plants behind canola on the
productivity of wheat under the New Valley
conditions.




2A4g.

Annals Of Agric. Sc., Moshtohor, Vol. 47(1), 2009

MATERIALS AND METHODS

Two field experiments were con-
ducted in the Experimental Farm of Desert
Research Center, El-Kharga Oasis (30.53
altilmde, 25.4 latitude and elevation 78.8.), El
Wadi El Gedid Governorate, Egypt during
winter seasons 2005-2006 and 2006-2007.

Canola fence was located to protect
wheat plants from wind injury which its direc-
tion was investigated over the last decade.

The canola fence systems included
12 treatments which were the combination
between four treatments of width % of wheat
unit area and three treatments of plant dis-
fances.

They were as follows:

A- Width of canola fence as % of wheat unit
area.
1- 0 % without canola fence (control treat-

ment)
2- 10 % of unit area
3-20%
4-30% so9sm
Wheat unit area was 100 m’.
B- Distance between canola plants.
1I-15cm
2-20cm
3-25em

Data recorded on wheat plants esti-
mated 1, 5 and 10 meter behind canola fence
systems. So, every experiment included 36
treatments which were the combinations bet-
ween the twelve treatments of canola fence

2593y

The recommended common agri-
culiural practices for growing canola and
wheat under El-wadi El-Gedid wete applied.
Soil texture of the experiment was sandy clay
loam with pH 7.93, contaming 1138 % of
CaCOQ; and surface irrigation was used with
saline water (690 ppm).

Canola c.v. Serw 4 and wheat c.v.
Giza 164 were planted on 1* October and 15®
November in the first and 4 October and 19™
November in the second seasons, respectively.

The direction of the wind was inves-
tigated over the last decade before starting the
experiments of 2005/2006 and 2006/2007 for
fixing canola fence location.

Data recorded:

At mafurity wheat plants were har-
vested from one inner square meter at three
places (locations) and the following data were
recorded: plant height, 1000 grain weight,
grain, straw, and biological yield and crop as
well as harvest indexes, in addition to total
grain nitrogen content (A.0.A.C., 1980) and
crude protein (protein % =N % x 5.75) kg/fed.

Statistical analyses.

The treaiments were an'angad in a
complete randomized block design (Gomez
and Gomez,1984) in six replicates. ‘

For comparison between different
mean values, the least significant difference

and three locations of wheat behind canola  (L.S.D) at 5%level of significant was used.
fence. |
RESULTS AND DISCUSSION
Collected data of the growth, vield and b- Canola fence width as % of wheat unit
chemical contents of wheat could be explained area x distance behind canola fence
underﬂlenmnfollmwnghmdmgs c- distance between canola plantsx
Effect of canola fence width as % of distance behind canola fence '

wheat unit area .
2- Effect of distance between canola plants.
3- Effect of distance behind canola fence .
4- Effect of the interactions
a- Canola fence width as % of wheat unit
area x distance between canola plants

1- Effect of canola fence width as % of
wheat unit area:

Table (1) indicates the effect of canola
width unit area percentage on wheat growth,
yield and chemical contents in 2005-2006 and
2006-2007.
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Table (1): Effect of canola width as % of wheat unit area on wheat growth, yield and
chemical contents in the two growmg seasons under ElWadi El-Gedid

conditions.
9 -— Yield . Protein
§§§§ E‘E’ 9 < g 'gﬁ S i 5
3 hed . L] -3
HHEEH IR AR A TR HEL
mﬁ bt L -] - 8_’ ] ‘a
3§3g g _§..a= u§ Y Eig g B S = 8
20052006
10| 6673 | 40.38 | 1485.37 | 2827.06 | 4316.00 | 52.52 | 34.36 | 12.34 | 18438
20 | 65.71 | 4035 | 1501.29 | 285522 | 4356.66 | 52.71 | 34.51 | 12.28 | 185.86
30 | 7334 | 4020 | 1546.22 | 294137 | 4479.66 | 52.58 | 3445 | 12.23 | 190.38
DOvioout | 6337 4029 | 14720 | 2749.00 | 4221.10 | 53.59 | 34.89 | 12.30 | 181.99
LSDats% | 107 | NS | 2667 | 7046 | 8.78 | NS | 041 | 0.03 | 3.36
20062007
10 [80.53 [ 40.89 [ 1527.70 | 2910.0 | 4437.70 | 52.45 | 34,40 | 12.40 | 189.07
30 | 83.31] 40.25 | 1537.40 | 29200 | 4457.40 | 52.63 | 3448 | 12.34 | 189.55
30 189753959 | 1598.14 | 3030.0 | 4628.14 | 52.55 | 3444 | 1229 | 196.87
DTt 17670 | 4042 | 1458.77 | 29150 | 4373.77 | 49.90 | 33.16 | 12.42 | 18123
LSDat5% | 095 | 0.18 | 27.99 | 500 | 800 | 0.18 | 008 | NS | 4.01

In the first season (2005-2006), appli-
cation and increasing the percentage of canola
fence of wheat unit arca significantly increa-
sed plant height, grain, straw, biological, and
protein yields/faddan of wheat plant compared
with the control treatment (without zero
fence). Therefore, cultivating canola fence 30
% of wheat unit area gave the highest values.
Similar results were obtained in the second
season except that there were no significant
differences between the control treatment with
straw yield of 10 and 20 % of wheat unit area
and with biological yield of 10 % fence.

Canola was sown 45 days before
wheat sowing (see material& method), So
canola plants act as windbreak that protected
wheat plants from physical damage ie.
abrasion of leaves and fruits (Kort, 1988, Sun
and Dickinson, 1997) and lodging of mature
crops (Marshal, 1967, Mc Naughton, 1988;
Grace, 1989; Sun and Dickinson, 1997).
Cleugh, ef al. (1998) reported that wind causes
changes in plant physiological function as a
result of both physical damage and micro-
climate variables. :

The weight of 1000 grains, crop index,
harvest index and grain protein % were not

affected by varying canola fence under the 5%
level of significance. Results were similar
with those obtained by Zhang and Brandle
(1996 & 1997); Crawford (1998); Nuberg and
Mylius (1998) who found that there were a
reduction of the plant height, 1000-grain wt.,
crop index, harvest index and protein %.

Increasing width of canola fence 30
% of wheat unit area out-numbered those of
zero fence by 5 % for grain, 7 % for straw,
6.14 % for biological 4.6 % for protein yields
in the first season the percentage increase was
9.55, 4.0, 6.0, and 9.0 in the second season for
the respective yields.

2- Effect of distance between canola plants:
Data reported in Table (2) indicate
that increasing the distance between canola
plants from 15 to 25 cm exerted significant
increases in grain, straw and biological, glam
protein percent and ywld in both growing
secasons .Therefore, maximum values were
obtained at 25 cm apart between canola plants.
These results might be attributed to the higher
competition between canola plants under
narrow spacing which affected the growth of
plants and reduced their branching. On the
contrary ability canola plants did not suffer




from severe competition under wider planting
apart for light, mutrients and water. Therefore
their growth would be increased and produced
higher number of branches per plant and
leaves that reticulated with the other plants to
form good shelter for protecting wheat plants
from physical, physiological and lodging
damages. Similar results were obtained by
Noureldin, Nemat er al. (1983). They found
that straw and biological yields of canola
increased by increasing distance between
plants from 10 to 30 cm as wide distance
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minimize intraspecific competition between
canola plants for nutrient, moisture and light
consexquently they favored growth parameters.

Narrowing distance between canola
fence from 25 to 15 cm caused an increase in
wheat height from 66.48 to 72.09 cm in the
first season and from 82.65 to 86.33 c¢m in the
second scason. The differences in change of
crop and harvest indices of wheat plant in both
growing seasons by changing canola density
did not reach the 5% level of significance.

Table (2): Effect of distance between canola plants on wheat growth, yield and chemical

contents in the two growing seasons under El Wadi El Gedid conditions.
% ‘g - -‘g Yield 5 g Protein
g 3 g | - D
%i gi 2| 2 | i g@ 5 gc L
: g | 37| & S
2005-2006
15 7209 | 4041 | 148540 | 283696 | 432044 | 52361 34.29 | 12.25 | 183.11
20 67.21 ] 40.19 { 151318 | 2880.18 | 439337 | 52.67 | 3449 | 12.29 | 18721
25 66.48 { 40.03 | 1534.29 | 290740 | 443851 [ 52.79 | 34.54 { 12.31 | 190.30
LSDat5% | 1.07 | 0.23 26.67 70.46 89.78 N.S NS 0.03 336
‘ 2006-2007
i5 86.33 | 4039 | 153533 | 29200 | 445533 | 5252 | 3443 | 12.31 | 188.58
20 84.61 ; 4029 | 1562.40 | 29700 | 453240 | 5251 | 3442 | 1234 | 192.74
25 82.65 | 40.05 | 1565.51{ 2970.0 | 454051 | 5261 3447 | 1239 | 194.16
LSDats% | 095 | 018 | 2799 50.0 80.0 NS | NS 003 | 4.01

3- Efffect of distance behind canola fence:
Table (3) indicates that canola fence
did not induce any significant difference in
wheat height, 1000-grains wt., crop index and
harvest index in the first season. Whereas 10
m behind canola fence exerted a significant

reduction compared to 1 m for wheat height
and 1000-grain wt., in the second season.

Wheat grown 5 m behind the canola
fence produced more grain, straw, biological
and protein yields in both growing seasons
over those grown at I m behind. In the first
season the percentage increases were 3.41,
492, 463 and 5.27 and in the second season
were 3.21, 4.86, 4.29 and 5.15 for grain, straw,
biological and protein yields respectively.

Canola fence may improve the micro-
climate conditions for plant growth, heat,
reduce wind erosion and sustain soil fertility

leading to stable and higher yield (Michels ef
al.1998). Radke and Burrows (1970) found
that soybeans sheltered by temporary com
windbreaks prew taller had more total leaf
area, produced more dry matter and yielded 10
to 30 % seed. Kort, (1988), Sun and
Dickinson, 1997, and Cleugh er al 1998,
found that wind affected greatly plants by
physical and physiological damage.

4- Effect of the interactions:
a- Canola fence width as % of wheat unit
area x distance between canola plants:
Table (4) indicates the effect of the
interaction between the width canola fence %
of wheat unit area and its density on the
growth, yield, and chemical contents of wheat
plant. Data revealed that maximum grain,
straw, biological and protein yiclds were
obtained by 30 % of wheat unit area and 25
cm apart of canola fence plants. This is true in
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both seasons. The increase of canola width as
% of wheat unit area and 25 cm apart out-
numbered those of the control treatment (zero
treatment) by 8.98, 10,37, 9.66 and 8.87 in the
first growing scason whereas in the second
growing scason they were 11.40, 5.66, 7.57
and 11.05 % for grain, straw, biological and
protein yields respectively.

Several investigators pointed out that
yield and its components were increased by
increasing the width of different fence over
control by 19.7 %, 39.2% and 13.5% of
Cereals, Suaflower and Maize respectively,
and 17 % over control for wheat (Mozheiko
and Semyakin, 1984), and Li, 1985)

Table (3): Effect of the distance behind canola fence systems right away on wheat growth,
yield and chemical contents in the two growing seasons under El -Wadi El-

Gedid conditions.
Distance 1660 Yield Protein
. Plant Crop | Harvest
l:::l: beight ,ﬂ?;t Grain | Straw | Blologleat | index | index | content | Yield
fence (m) (erm) @ | Gered | Qe | (gited) (%) | () (%) | kg/ted
3005-2006 —
i 68.40 | 40.34 | 1478.07 | 2786.77 | 4256.92 | 53.04] 34.65 | 12.13 | 179.94
5 68.82 | 40.27 | 1528.51 | 2924.03 | 445425 | 52.26] 3432 | 1230 | 189.43
10 68.47 | 40.25 | 1526.29] 2913.74 | 4441.14 | 5251 3435 | 1243 | 19124
Lﬁﬁ:‘ NS | NS | 2667 | 7046 | 8978 | NS | NS | 003 | 336
3006-2007 :
i 85.70 [ 40.35 | 1531.73 | 2880.00 | 4411.73 | 52.08 ) 34.67 | 12.16 | 186.41
5 84.04 | 40.23 | 1581.03 [ 3020.00 | 4601.03 | 52.23] 3430 | 12.38 | 196.02
10 | 83.66 | 40.16 | 1546.16 | 2950.00 | 4496.16 1352.32| 34.35 | 12.50 { 193.06
ngo" 095 | 018 | 2799 | 500 800 | 018 | 008 | 003 | 401

b- Canola fence width as % of wheat unit
area X distance behind canola fence:
Data reported in Table (5) indicate
that grain, straw, biological and protein yields
were significantly affected by the interaction
between unit area percemtage of canola fence
and the distance behind it. Their maximum
values were obtained by cultivating canola
fence at a width unit area of 30 % and 5m
behind it in both 2005/2006 and 2006/
2007 Grain and protein yield differences bet-
weent 30 % x 5 m and 30 % x 10 m were not
significant at 5% level of probability.

The percentages in increase of 30 % 5
m over the control treatment (without fence)
for grain, straw, biological and protein yields
were 8.27, 8.63, 7.89 and 9.09 in the first
season and 12.65, 7.71, 9.36 and 12.36 in the

second season respectively.

¢- distance between canola plantsx distance
behind canola fence:

Maximum wheat yields ie. grain,
straw, biological and protein increased by
increasing the distance between canola plant
up to 25 cm apart at Sm behind cancla fence
in 2005/06 and 2006/07 growing seasons as
reported in Table (6).

It could be concluded that, the
recommended treatment for wheat yield and
its components i.e. grain, straw, biological and
protein vields was 5 meter as an effective
protection zone behind wheat concomitant by
width 30 % of wheat unit area and 25 cm apart
between its plants,

The study revealed that the yield and
its components, straw, biological and biomass
of wheat were reduced in plants that were
closer to canola fence ie. 1 m behind fence
compared to the unsheltered ones.




6 Ag. Annals Of Agric. Sc., Moshtohor, Vol. 47(1), 2009

Table (4): First order interaction effect between canola width fence % of wheat unit
area and distance between canola plants on wheat growth, yield and
chemical contents in the two growing seasons under El Wadi El-Gedid

conditions.

1465 88 | 2790.22 | 426411
1506.55 | 2868.00 [ 4374.55
1483.66 | 2825.66 | 4309.33
1488 44 | 2847.44 | 4336 33
130055 | 2856.00 | 4356.55
1514.88 | 2862.22 | 4377.11
1501.83 | 2873.22 | 4360.88
153244 | 7516.55 | 4449.00
1604.33 | 3034.33 | 4629.11

0 (Without fence) 1472.0 | 2749 [4221.10
[ LsDats% 2981 | 78.75 | 1003

2005-2006

3 151544 | 2880.10 | 439544
20 1535.44 | 2930.18 | 4475.44
75 153222 | 2910.16 | 4442.22
15 152388 | 2890.00 | 441388
20 1549.11 | 2940.10 | 4489 11
75 153922 [ 2920.19 | 4460.22
5 1566.66 | 2980.66 | 4546.66
5 1602.66 | 3040.33 | 4642.66
10 162511 | 308022 | 470511

| 0 (Without fence) 1458.77 | 2915.50 | 4373.77 181.23 |
3128 | 500 90.0 04 | 448 |
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Table (5): First order interaction effect between molamdﬂn\:me 1% of wheat unit area
and distance hehind canola fence on wheat growth yield and chemical
i contentsmthetwo prowing Seasons under El Wadl El-Gedld cond:tnons —

Plant helght (cm)
Content (%)

2763.11 [ 423544
150177 | 2876.00 | 4377.77
1486.00 | 2844.77 | 4330.77
148422 | 2808.00 | 429222
152055 | 2909.66 | 4430.66
1499.11 | 2848.00 | 4347.11
148166 } 278922 423511
1563.22 | 2986.44 | 455433
1593.77 | 3048.44 | 4645.55

30

0 (Without fence) 1472.0 2749.00 | 4221.10

LSDats% . 0.26 29.81 78.75 100.3

2005-2006
41.04 1531.33 | 2890.00 | 442133

40.92 1564.00 | 2990.26 | 4554.0
40.70 1487.77 | 2840.10 | 4337.77
40.25 1535.11 | 2880.15 | 4425.11
40.23 156588 | 2990.18 | 4565.88
40.28 1511.22 | 288022 |4391.22
39.76 152888 | 2870.33 | 4368.88
39.53 1622.22 | 310050 | 4722.22
3949 164333 | 3140.10 | 4783.33

§ 30

| 0 (Without fence) . 4042 | 145877 | 291500 | 4373.77
| Lspats% : 0.20 31.28 50.0 90.0
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Table (6): Second order interaction effect between distance between canola plants and distance behind
canola fence on wheat growth, yield and chemical contents in the two growing seasons under El

Wadi El-Gedid conditions

Protin

Plant height

3
£

1441.77

4176.00

1507.77

4391.88

1506.66

4393.44

1473.88

424333

1530.33

2929.11 | 4459.44

1535.33

2937.00 | 4472.33

1518.55

2837.44 | 4346.44

1547.44

2964.00 | 4511.44

10 1536.88

2920.77 | 4457.66

LSDat5%

2981

78.75 100.3

2006-2007

1 1525.66

2870.15 | 4395.66

5 1559.77

2980.26 ; 4540.77

10 1520.55

2900.22 | 4420.55

1 1541.11

2910.33 | 4451.11

5 1587.77

3030.00 | 4620.77

10 1558.33

2970.10 | 4528.33

1 1528.55

2860.66 | 4388.55

5 1604.55

3070.22 | 4674.55

10 1458.77

2915.00 | 4373.77

1 LSS'%

3128

50.0 90.0
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