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ABSTRACT

Two field experiments were conducted in a new desert reclaimed area, on canola
(Brassica napus L.), under a drip irrigation system, during 1997 / 1998 and 1998/1999
seasons, to study the effect of three irrigation levels, Viz. 280.02 (11), 560.04(l2) and
1120.08(l3) m*/fed., on yield and some yield attributes of AD 201 (V) and B.P.S.
Tower (Vz) varieties. A split plot design with three replicates was used, where
irrigation levels occupied the main plots, while the sub-plois were devoted to the two
varieties. Water use efficiency (W.U.E) was calculated fcr all combination treatments.
Correlation, stepwise and path coefficients analysis were performed.

The obtained results, in both seasons, revealed that significant increases due to
irrigation varying from |y to Iz were seen with all traits, Then after the increases were
insignificant, except with respect seed yicld/fed., where the highest value were
detected on [z (427.0 Kg/fed.) and Iz (610.0 Kg/fed.) in the first and second seasons,
respectively. The two varieties did not significantly vary to each other with respect to
seed yield/fed. and some other traits, while AD 201 surpassed B.P.S. Tower with all
traits. Interaction effect was insignificant with all respects except number of
silique/plant in the second season. The combinations (I2 X V1) and (I3 X V1) gave the
pronounced seed yield / fed. in the first season, i.e. 534.0 Kg/fed. and 616.0 kg/fed. in
the second season. Water use efficiency was greater in the second season. The
combination of {lz X Vi) produced the highest W.U.E. values, Viz.0.65 and 0.68
Kg!m3 in the first and the second seasons, respectively.

All traits were positively and significantly correlated to each other. Stepwise
analysis indicated that number of silique/plant and 1000 seed weight were the most
traits in the predictions equation. Path coefficient analysis declared that the previous
two traits directly, indirectly and totally relative contribution were 53.39, 16.25 and
69.64 % for number of silique per plant and 2.75, 0.51 and 3.26 % for 1000 seed
weight , respectively .

INTRODUCTION

In the world, canola (Brassica napus L.) ranks the second position after
soybean either for cultivated area (24.85 million hectare) or seed yield (37.46
million ton), Production Estimates and Crop Asessment Division, FAS, USDA,
(1993).

Egypt know rapeseed in the last three decades, where the crop still in
the research phase. Studies, with this respect, stated that such crop may be
a promising one, depending upon some advantages, however such crop is of
short duration, a winter crop, of high capability to grow in poor soils and of
relative higher productivity. Thereafter, many thougnht that cancla may be a
considerable constructive oil crop for filling the wide gap (90 %) between the
local production and consumption from edible oil.
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Because of the critical role of water for life, studies on irrigation would
always be welcomed. Canola yield seemed to increase by irrigation at least
one or two times, as compared to unirrigation, Ghosh et al (1994). Mahal et al
(1694) added that maximum seed yield required at least two irrigations, first
at 3-4 weeks and second 9-10 weeks after sowing. Generally, the reduction
in seed yield of canola due to watering stress could usually be attributed to
the corresponding reductions in most of growth features and vyield
components, including number of branches/plant, (Sharama 1994), 1000
seed weight, (Singh et al 1994) and seed yield / plant and / fed. , (El Bagge
2001). On the other hand, no significant effect due to irrigation was detected
on seed yield / fed., (El Bagge 2001).

Canola is considered as a rich oil crop with many genotypes. Several
canola varieties were deeply studied in Egypt, where only spring group was
considered. Abd El-Hafeez et al (1990) reported that AD 201 cv. overyielded
the other tested varieties. El Bagge (2001) classified canola varieties,
according to their root length, into short and long types. The most common
varieties in Egypt, viz. AD 201 and B.P.S. Tower are belonging to the two
types, respectively.

Interactions among irrigation and varieties were insignificant, (Pannu et
al 1997), mean while significancy among them varied according to studied
traits, (El Bagge 2001).

Correlation was studied on canola traits, where most studies showed
positive correlations among tested traits, of them Kandil et al (1994) who
found such relations between number of silique and each 1000 seed weight
and seed yield / plant.

The present study was planned to investigate the performance of two
canola varieties under dripp watering, in a new reclaimed area, to suggest the
optimal combination treatment for application in such area.

MATERIAL AND METHODS

Two field experiments were carried out during 19987/1598 and
1998/1899 seasons, to study the effect of dripped irrigation level on cancla, in
a private farm, which is iocated in Regwa Company Area, Kilometer 62,
Desert Road, Cairo-Alexandria. Mechanical analysis of the soil, at 0-30
cm.depth, over the two seasons, showed that the soil was loamy sand,
containing 13.1 % clay, 13.1 % silt and 73.8 % sand. The prevailing climatic
factors are summarized in Table 1.

In both seasons, calcium super phosphate (15.5 % P,0s) at the rate of
100.0 Kg / fed. and equai rate of potassium sulphate (50.0 % K,0), were
added during seed bed preparation. Nitrogen at 48.0 Kg / fed. as ammonium
sulphate was added at four equal rates; the first was just befcre sowing
irrigation, the remainder were added as fertigation during the first, second
and third irrigation, respectively. Seeding was in the middle of November.
Seeds were drilied in hills 30 cm apart, at a rate of 3.0 Kg / fed. Thinning was
carried after complete germinaton and before first irrigation, to secure four
piants / hill.
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Table 1: The average daily values of air temperature (C°) and rainfall
(mm and m” / fed.) at Nobaria area, during the two seasons.

Season Month Air Temp.C° g:::; L (mlfed,)
November 19.30 0.66 2l
3 December 15.89 12.72 53.42
b January 14.71 27.84 116.93
> February 14.77 21.12 88.70
= Marsh 15.29 18.18 76.36
Total - 80.52 338.18
Mean - 16.10 67.64
November 19.30 4.62 19.40
2 December 15.92 12.24 51.41
< January 16.81 25.92 108.86
= February 16.88 2.28 9.58
o Marsh 17.44 14.16 59.47
Total - 59.22 248.72
Mean - 11.84 49.74

Each irrigation (I) was carried out for 90 minutes, through a drip irrigation
system, where drippers of GR type were used. Such dripper discharges 2.0 ,
4.0 and 8.0 L./hr. Number of the drippers / fed. was 15556. Such numoer was
calculated by the following equations:

Nod - Fe.ar . Rap X Dap
Nod - Number of drippers / fed.
Fe.ar. Feddan Area = 4200.78 m?
Rap -Rows apart - 90 cm
Dap - Drippers apart - 30 cm

The previous drippers discharge about 31.11, 62.22 and 124.44 m® / fed.
per one hour. Consequently, for every lrngatlon (1 30 hr.) the previous
amounts would be herein 46 67, 93.34, 186.68 m’ / fed., respectively.
Amount of delivered water (m® / fed) was calculated by the summation of
irrigation [time frequency (fre.), quantity] and rainfall in both seasons in table
2.

Two German canola varieties, viz . AD 201 (V, ) and B.P.S. Tower (V,)
were used. The first variety is the older in Egypt well adapted and of short
root (4.14mm). The second highly yields and of long root {5.74 mm), El
Bagge (2001). Thereaﬂer five independent treatments, viz. (l,): 280.02
mffed., (l,): 560.04 mffed., (Iy) : 1120.08 mfed., (V) : AD 201 and (Va) :
B.P.S. Tower as well as their six comblnatrons were used. All other
agriculture practices as well as other fittings and rules in dripping systems
were carried out as usual.

A split plot design with three replications was used. The main plots were
devoted to the three irrigation treatments. the sub-ones were occupied by the
two tested varieties. Plot area was 40.5 m? ( 45.0 m. long X 0.9 m apart ).
Studied characters

Eighteen guarded plants were randomly taken from each plot at harvest,
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to study the following traits:

1- Plant height, cm (PLH.).

2- Number of branches / plant, (Br. / Pl).
3- Number of silique / plant, (Sil. /Pl).

4- 1000-Seed weight, gr. (S.W.).

5- Seed yield (gr) / plant, (S.Y.PL).

6- Seed yield (Kg) / fed, (S.Y. / fed.).
Water use efficiency (W.U.E.)

Water use efficiency was calculated for the six combination treatments,
using (A.D.W.). Consequently, Vietes (1965) equation was used for
estimating (W.U.E) as follows:

W.U.E=S.Y. (Kg)/ fed.. AD.W. (m*/fed.).

Statistical analysis
Analysis of variance
At the end of both seasons, means of the traits studied were subjected
to analysis of variance, where they were compared by L.S.D. method at 0.05
level of significance, according to Sendecor and Cochran (1981).
Correlation, stepwise and path coefficient analysis
The average over the two seasons was computed for each record pair.
thereafter, 18 means of each trait was used for analyzing simple correlation
coefficient. Thereafter, stepwise mathematical linear model for muiltiple
regression analysis, was carried out as described by Gomez and Gomez
(1983).
It was assumed that the total variation of seed yield / fed. was
completely determined by the variation in the other studied traits.
Path coefficient analysis was done later according to Dewey and Lu
(1959) only for the most contributors to seed yield / fed. previously shown in
stepwise analysis.

RESULTS AND DISCUSSION

1- Performance of seed yield and it's components:
Table 3 gives the means of the studied traits as affected by irrigation
levels, canola varieties and their combinations in the two studied seasons.

1-a : Irrigation effect

Table 3 shows, in both seasons, that effect of varying irrigation levels
was significant with all studied respects. It was observed that all traits, except
seed yield / fed., gradually increased as irrigation increased, where such
increases were significant only when increasing irrigation quantity from
280.02 to 560.04 niffed. Such results assured the unguestionable role of
water in growth and yield of plants. On the other hand, data clearly indicated
that saving watering from 1120.08 to 560.04 m’fed. did not reflect any
significant reduction in any of the studied yield attributes. The greatest
products of piant height, number of branches / piant, number of silique / piant,
1000 seed weight and seed yield / piant were 175.3 cm., 7.42 , 244.4, 4.38
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gr. and 18.53 gr. in the first season and 177.6 cm., 7.17 , 241.3 , 4.25 gr. and
12.70 gr. in the second season, respectively. Generally, it seemed that
additional watering increased plant elongation through more cell division,
enlargement and expansion. It appeared that the promoting effect of enough
water on plant height was automatically reflected to the number of branches /
plant. Those results are in harmony with those were obtained by El Bagge
(2001). Number of silique / plant increments stopped at 560.04 m®/ fed.,
indicating that such trait may mainly require to the early enough watering ,
which push canola towards flowering and fruiting instead of vegetative growth
which would be highly continued under higher irrigation. El Bagge (2001)
concluded the same. Enough watering up to 560.04 m*/fed. allowed good
seed filling, (4.42 and 4.25 gr., in the two respective seasons), through higher
solving and translocation of solid substances to seed during formation of such
seeds. The recults herein are in disagreement with those were reported by
Sharama (1994) and El Bagge (2001), they found no limits on watering for
increasing 1000 seeds weight.

Seed yield / plant was gradually increased by any additional watering, in
reverse to the findings previously reported on 1000 seed weight. This means
that such trait may be affected by some contributors rather than the effect of
1000 seeds weight. It seemed that the positive effects of watering on the
above mentioned traits were in turn seed yield / plant. The present results
confirmed those of Mahal et al (1994) and El Bagge (2001)

Seed yield / fed. gathered all the positive effects previously mentioned
on studied contributors. However, seed gield / fed. was the highest , i.e. 427.0
Kgl/fed. when irrigation was at 560.04 m” / fed. in the first season. Meanwhile,
the corresponding highest seed yield in the second season, i.e. 510.0 Kg/fed.
was produced through watering at 1120.08 m%fad. The reduction in seed
yield / fed. as irrigation was increased from 560.04 to 1120.08 m°/fed. in the
first season may be attributed to the corresponding reduction in 1000 seed
weight from 4.42 to 4.38 gr. The expression of the previous figures in
percentages show that the superior treatment in the first season, i.e. 5660.04
m® ffed. overyielded those of 280.02 and 1120.08 m/fed. by about 153.42
and 18.45 % , respectively. In the second season, the treatment 1120.08
mS/fed. surpassed those of 280.02 and 560.04 m’/fed. by about 130.77 and
10.34% , respectively. Many authors found similar resuits, of them El Bagge
(2001).

1-b : Variety effect

Table 3 shows that the differences between the tested two varieties
were insignificant in both seasons, only with respect to plant height and seed
yield/fed. as weli as in the second season with both number of silique / plant
and 1000 seed weight. Such results revealed that the previous four traits may
be highly correlated and three yield contributors of them may be main
contributors for seed yield / fed.

On the other hand, it was seen that AD 201 variety surpassed B.P S
Tower with all aspects. Such superiority may be attributed to the enough
applied delivered water in the present study, (table 2), which allowed AD 201
variety good growth features and high yield, in spite of it's short root, i.e. 4.14

5



Soliman, Salwa E. and Mona A. M. Soliman

mm , which did not find strong difficult to absorb water under such conditions.
In other words, under semi drought and drought conditions, long root varieties
as B.P.S. Tower (5.74 mm) may exceed short root ones as AD 201 variety. It
may be more understanding through noticing the lower differences between
AD 201 and B.P.S. Tower under low irrigation (280.02 m"’lfed.) as comsoared
to the corresponding differences under the medium irrigation (560.04 m Ifed.)
or high (1120.08 m%fed.) one. The well adaptation AD. 201 than B.P.S.
Tower under Egyptian conditions gives other reason for such superiority.
Ghosh et al (1994) stated that canola could be grown under limited water with
only one or two irrigation. Wrights et al (1995) generalized that there are
significant differences in seed yield potential among canola genotypes.
Pannu et al (1997) and El Bagge (2001) found similar results.

1-c: Interaction effect

Analysis of variance showed no significant differences with all respects
except in the second season on number of silique / plant, where three groups
were observed. Within each group no significant differences was detected,
(Table 3). The first group included 1,XV,, 11XV and I,XV, the second only
12XVz and the third included 13XV, and IsXV,. The later group significantly
surpassed the second one which did the same over the first group. In
general, the present results declare that canola varieties did not significantly
vary through varying irrigation. In the other words, the tested two varieties
could be grown under a wide range of irrigation. These results are in
accordance with those of Pannu et al (1997), meanwhile EI Bagge (2001)
found somewhat different results although the significance between the six
combination treatments is absent in most cases, no difficult to decide herein
that the combination [I, (560.04m3/fed.) XV; (AD 201)] gave the highest seed
yield /fed. in the first season, i.e. 534.0 Kg and the higher yield in the second
season, i.e. 508.0 Kg. Therefore, such treatment may be recommended.

Mostly, it was observed that seed yield / fed. in the second season
surpassed all the corresponding products with respect to irrigation, varieties
and their combination treatments. Such results may be explained as the
second season was warmer as compared to the first one, (table 1), especially
during January and February (flowering period) as well as in March (pudding
period). It's a matter of fact that high temperature accelerates growth. Salwa
E. Soliman (1979) on wheat as well as Soliman Mona and Salwa E. Soliman
(2002) on faba bean come io the same conclusion.
2-b: Water use efficiency W.U.E.

Table 4 gives the calculated W.U.E. values (Kg / m% for the six
combination treatments in the two studied seasons.

Table 4: Water use efficiency (kg/m®) for the six combination treatments
in _the two seasons.
Treatments

Seadons 14XV 11XV2 12XV 12XV, 13XV, 13XV2
First 0.37 0.26 0.65 0.39 0.30 0.22
Second 0.48 0.46 0.68 0.56 0.47 0.31

Each value in the table is the division result of seed yield / fed. of
a treatment . applied delivered water of the same treatment: S.Y./fed.. ADW.
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The views on the previous table declare that W.U.E values in the second
season were greater than those in the first season, within each treatment
combination. These results could be attributed to the high seed yield / fed.
values, (table 3) and low applied water.

Delivered water, (table 2), in the second season, as compared to the
corresponding values in the first season. Thereafter, in Vietes equation the
numerator was always greater, while the denominator was always lower, in
the second season as compared to the first one. It was observed that the
combination 1,V reflected the highest W.U.E values in the two respective
seasons, viz. 0.65 and 0.68 Kg/ m".

3-a: Correlation

Table 5 represents the obtained correlation ( r ) among each trait and

all other traits. All ( r ) values were significant. Such results are of great

Table 5: Simple correlation coefficients between all possible pairs of the
studied traits.

S.Y./fed. | S.Y. / P | 1000 S.W | No. of Sil/Pl | No. of Br/
Y Xs X Xs Pl X
Plant height X, 0.7940** | 0.8565* | 0.9387** | 0.9091** 0.9392**
No.of Br/Pl X; | 0.8157** | 0.9248** | 0.9464™ | 0.9290""
No.of Sil /Pl X, | 0.8345** | 0.8421* | 0.8895™
1000 SW Xs | 0.8248* | 0.8907*
S.Y.1Pl X 107283

Traits

importance in agronomy studies. Kandil et al (1994) reportad that
number of silique / plant was positively and significantly correlated with both
1000 seed weight and seed yield / plant.

3-b: Stepwise analysis

The mathematical linear model for multiple regression analysis was used
for testing the importance and relative contribution to the total variation in the
dependant variable. It was assumed that the total variation of seed yield / fed.
(Y) was completely determined by the variation in the other remainder five
traits, viz. plant height (X;), number of branches / plant (X;), number of silique
/ plant (X;), 1000 seed weight (X,) and seed yield / plant (Xs). The obtained
results are given in Table 6

Table 6: Analysis of the variance of regression

S.0.V d.f. S.S. M.S. F "1!
Total 11 244489.67 n
Regression 2 178241.05 89120.52 12.11
Residual 9 56248.62 7360.96 |

As regression was significant, R? between (Xq, X2, X3, Xgand Xs)and Y
was calculated as 0.0103, 0.C027, 0.6964. 0.03260 and 0.0175 for X,, X, X,
X 2nd Xs, respectively. These resuits deciared that the most important traits
in regression were number of silique / plant (R®.C.6964) and 1000 seed
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weight (R?.0.03260) consequently, only those two traits were included in the
prediction equation which was as follows:
Y -a.,b3x3, bdx4
=343.28 ., 09576 x 3., 128.55x 4

The above mentioned equation shows that number of silique / plant and
1000 seed weight explain gave only about 72.90 % out of the total variation in
seed yield / fed. The direct and indirect effects of those two traits could be
known through Path Coefficient Analysis.
3-c: Path coefficient analysis

Path coefficient analysis was carried out according to Dewey and Lu
(1959). Relative contributions, directly and indirectly, of the number of silique
/ plant and 1000 seed weight to seed yield / fed. are given in table 7.

Table 7: Direct and indirect contributions of number of silique / plant
and 1000 seed weight to seed yicld / fed.

Contribution % - -
Traits Direct Indirect Total
No. of Sil. /Pl 53.39 16.25 69.64
1000 S.W. 2.750 0.51 3.26

Table 7 declares that most of the contribution of number of silique / plant
was direct, i.e. 53.39 %. Meanwhile the indirect one was 16.25%. This means
that such trait is of great importance in selection studies, however seed yield /
fed. may be improved through selection of number of silique / plant .

On the other hand, 1000 seed weight showed reiative low contributions,
viz. 2.75 % and 0.51 % for direct and indirect, respectively. Shabana et al
(1990) and Kandil et al (1994) found similar results.

From all the above mentioned results, the followings may be concluded:

* Significance was completely observed with irrigation treatments,
absolutely absent with varieties and completely seen, with minor deviation,
with interaction treatments.

* The soundly treatments were 1, (560.04 m®/fed.)V, (AD 201) and their
combination.

* Correlation between any trait and others was positive and significant .

* The superior combination (1,XV,) for seed vyield production was also the
greatest among W.U.E. values.

* The most important trait for seed yield seemed to number of silique/plant
and 1000 seed weight.
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