J. Agric. Sci. Mansoura Univ., 31 (4): 1861 - 1873, 2006

SOWING METHODS OF CANOLA UNDER DIFFERENT
LEVELS OF ORGANIC AND MINERAL FERTILIZATION IN

CALCAREOUS SOILS.

Abdei-Ati,A. A,
Plant Production Dept., Desert Research Center, Cairo, Egypt.
e-mail: ahmyosef20@ yahoo.com

ABSTRACT

Three field experiments were carried out in the Experimental Station of Desert
Research Center at Maruyt, Western Delta during 2001, 2002 and 2003 winter
seasons, respectively to study the effect of sowing methods (direct seeding and
transplanting), applying three levels of ammomum sulphate (0, 20 and 40 kg N per
feddan) and two amounts of compost (0 and 10 m’ per feddan), on growth, yield and
its components of canola {Brascfa napus L ) of Pactol variety.

Using the transplanting technique for canola cultivation under the new
reclaimed soil conditions led to increase significantly all ~tudied growth charactersi.e
{plant height/ cm, plant fresh and dry weight/ g, leaf area index “LAI"), total pigments,
total chlorophyll, and yield and its attributes i.e. plant survival at harvest (%), no. of
branches per plant, no. of seeds per siliqua, weight of seeds per siliqua (mg),
biological yield ton/fed., seed yield tonffed., 1000 seed weight (g), oil % and oil yield
ton/fed).

Canola growth characters, yield and its components, survived plants% at
harvest and seed 0il% were significantly increased by increasing N fertihzation up to
40 kg N/ fed as ammonium sulphate (20.5 % N).

Applying compost as soil amendment significantly increased canola growth
characters, yield and its components in addition to percentage of survival plants at
harvest.

First and second orders of interactions in general increased all the studied
characters significantly, Higher observations obtamed from the combmation of
(transplanting x 40 kg N/fed), (transplanting x 10 m *fed of organic manure), {10
m°/fed of organic manure x 40 kg N/fed) and (transplanting x 10 m°/fed of organic
manure x 40 kg Nffed).

Keywords: Canola, Brascia napus , transplanting, compost, N levels, growth
characters, yield, yield attributes.

INTRODUCTION

Rapeseed (Brascia napus) is one of the important oil crops in the
world, ranked the second after soybean concerning seed and oil production
worldwide cuitivated area, (Anonymaus,2005). Recently in Egypt, it became
as a new oil seed crop particularly under a wide range of soils in the new
reciaimed areas as mentioned by (Mahrous,1991; Kandil et al,1996 and
Sharaan and Ghailab, 2002).

Transplanting technique may be useful to evade the stressed
conditions prevailing during canola growing period especially under the new
reclaimed soil conditions, where rain sometimes is the only available source
of water irrigation. It increase the rain use efficiency (RUE), thus encourage
all plant growth characters, yield and its components. Moreover, it ensures
getting an appreciated yield if compared with normal seeding method under
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stressful conditions, which sometimes fall to get any yield, as reported by
(Anonymous, 1974; 1976 and Hassany, 2005).

Nitrogen is one of the major inputs of rape seed and oil production. In
this concern, Abel-Gawad et al., (1990) reported that the highest seed and oil
yield/fed were obtained from applying 60kg N + 45 kg K,O/ fed. In addition,
plant growth characters, yield components beside oil seed were found to be
increased significantly by increasing N fertilization rate up to 100 kg N/fed
(Hassan, 1993; Hassan and El-Hakeem, 1996 and Ahmed et al., 1998).

Compost {complete fermented organic materials) is an eco-friendly
fertilizer. 1t is positively improve soil chemical and physical properties. It
provides the plants with both major and minor elements after hydrolysis in the
soil producing humic acid which plays a very important role in soil pH
reduction. Many investigators reported that compost can act positively in
controlling soil borne diseases within encouraging the plant nutrition , thus
improve the plant metabolism therefore it increase the plant growth and yield
«s well. (Logsdon, 1993 and Hoitink et al.,, 1993).

The target of this study is to scrutinize the effect of transplanting
technique, different levels of nitrogen fertilizer and compost application on
growth, yield and associated soil borne diseases of canola (Brascia napus L)
under the new reclaimed calcareous soil conditions.

MATERIALS AND METHODS

Three field experiments were carried out in the Experimental Station of
Desert Research Center at Maruyt, Western Delta during 2001, 2002 and
2003 winter seasons, respectively to study the effect of agricultural method
treatments i.e. (direct seeding and transplanting technique), applying nitrogen
fertilization treatments as (three leveis of ammonium sulphate (20.5 % N)
namely 0, 20 and 40 kg N per feddan) and different amounts of Maruyt
compost i.e (0 and 10 m" per feddan) , on growth, yieid and associated soil
borne diseases of canola (Brascia napus L) Pactol variety.

The mechanical and chemicali properties of the experimental soil at 30
cm depth are presented in Tables 1 and 2, while Maryut compost chemical
properties were presented in Table 3.

Table 1. Mechanical properties of Maryut experimental soil (mean of
2001, 2002 and 2003 seasons):

o.M Particle size distribution (mm)_
) Course Sand | Fine Sand Silt Clay Class texture
87 14.38 37.17 23.29 25.16 Sandy Ciay Loam

Table 2: Chemical properties of Maryut experimental soil (mean of 2001,
2002 and 2003 seasons):

Cacol 1 EC . Saturation soluble extract __
H % ds;n" i Soluble anions {mec/L.) Soluble cataions (megq/L.}
’ CO [ HCO® [sO" [ CL [ Ca | Mg | Na_ | K
6| 23.38 1.43 - 4.75 398 | 6.38 5.0 3.75 6.15 { 027
Table 3: Chemical analysis of Maryout compost
Moisture Organic C/N PH Available % ppm S%
Content Matter Ratio N P K Z | Mn| Fe

8.3% 30.2% 18.1 7371 121511141 125121139142]025
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The soil of the nursery was well-prepared and 15 kg P,Osffed as
' calcium super-phosphate were incorporated. Seeds of canola of Pactol -
variety was sown in the nursery on 10™ of Oclober in the three studied
seasons, as drill in the rows at a rate of 6 kg/fed. When seedlings 6 weeks
old were available, they were transplanted in the permanent field along with
the direct seeding. Seedlings were cultivated as one/seedling per hill in the
rows, 50 cm apart, and 12.5 cm in between to cblain 16 plants/ m? as a plant
density.

Regarding direct seeding, 3-5 seeds/ hill, with 12.5 cm apart in
between were seeded, and were thinned to one plant/hill after 3 weeks from
sowing date.

Prior to transplanting and during soil preparation of the experiment,
calcium super-phosphate (15.5 % P,0,) was added at rate of 200 kg / fed.
However, potassium sulphate (48% K,0), while nitrogen as ammeonium
sulphate (20.5 % N) was added during the experimeni following the schedule
of N treatments as mentioned before in two equal doses the first after three
weeks from sowing date, and the secend after two weeks later.

Treatments were arranged in split-split piot design with six replicates;
three of them were used to study the growth characters, while the rest were
kept for yield and its attributes determination. Sowing methad treatments ie.
(direct seeding, seedlings) occupied the main plots, compost treatment in
5ub-plots and ammonium sulphate in the sub-sub plots. The plot area was
10.5 m? (3m x 3.8 m) containing 6 rows (3.5 long and 50 ¢m apart).

Weed control was carried out after 2 weeks from transplanting by hand
pulling and by hoeing 3 weeks later. However the common agricultural
practices for growing canola were appliad.

During canola growth, five guarded plants were taken randomly from
three replicates after 7 weeks from sowing date to record the following data;
growth charters i.e. plant height (cm), plant fresh and dry weight (g), leaf area
index (LA and total pigments which was measured using SPDA-502 (eaf
chlorophyll meter, and then converted inte total chlorophyll (a+b) as pmole mv

? following the method published by John et al, (1988). Yield and its
attrihutes i.e. Plant survival at harvest(%), no. of branches per plant, no. of
seeds per siliqua, weight of seeds per siliqua (mg) , biolegical yield tenffed.,
seed yield ton/fed., 1000 seed weight (g), oil % and oil yield tan/fed were also
determined at harvest time, which was for direct seeding (142, 156 and 158)
and for lransplanting (127, 141 and 143) days afler sowing date in the
permanent field during the three studied seasons respectively. Oif content of
seeds was determined by using Soxhelt apparatus and hexane (bailing point
65-70 'C) as a solvent according 10 A.Q.A.C. (1975). Oil yield was calculated
by multiplying seed yield kg/fed. by oil percentage.

Data of all parameters were exposed 1o the proper statistical combined
analysis method according to the ANOVA precedure given by Snedecor and
Cochran (1967). Duncan’s muitiple range test was used to verify the
significant differences between mean treatments as described by Duncan
(1855).
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RESULTS AND DISSCUSSION

|. Effect of Sowing methods:
a.0n growth characters, total pigments and total chlorophyll content:

As presented in Table 4, results indicated that using the transplanting
technique in canola cultivation increased significantly plant height/cm, plant
fresh and dry weight/g , leaf area index (LAl), total pigments/ SPDA units and
total chlorophyll as p male m?Z . This may be as an outcome of the elongation
which happened in the vegetative growth period as a direct gain of using
fransplanting technique compared with direct seeding methods as illustrated
in fig (1-C). Following the fiction telting that, early sown crop is capable to
complete its vegetative phase successfully in favorable climatic conditions
(Brar ef al, 1998). Similar observation were found by Thakur and Singh,
(1998) who found that early planted crop of some Brassica species had
supeniar growth characters particularly plant height.
b.On percentage of survival planis at harvest , yield and its attributes:

Results presented in Table 4 indicated that, canola yield and its
attributes beside the percentage of survival plants at harvest time were
increased significantly by using transplanting technique as canola agricultural
method compared with direct seeding one. This may be is an upshot of the
longer growth period accessible for canola transplants compared with thosz
cuitivated by direct seeding method as shown in fig (1-C). Meanwhiie, when
lower temperatures accompanied with significant reduction in the
evapotranspiration rate are presented particularly at maturity, it elongates the
maturity period (Fig-1), through delaying synthesis and generating juvenility,
which increased the plant capability of photosynthesis and enhance
source/sink relationship (Kumar and Shaktawat, 1992 and Shivani and
Kumar,2002). Similar observations were found by (Gupta, 1994) who
reported that days to flowering and matusity of direct seeded canola were
reduced by 14 days at least, thus vacated the field a fortnight earlier
compared with transplanted one.

It could be concluded that, transplanting technigue is recommended
rather than the direct seeding method especially under the stressful
conditions (The dominant environmenta! conditions in the studied region),
where there are always inadequate environmental elements to allow plant
finishing its life cycle successfully. As it well known, each plant have cerlain
growth stages in its life cycle i.e. vegetative, repreductive and maturity growth
stages and each one had its requirements of the environmental conditions to
satisfy before the plant can shift from cone to another growth stage.
Transplanting made the plant capable to use efficiently the favorable
environmental conditions which are available at the beginning of the growth
stage particularly rain water , and end its life cycle eartier with an appreciated
yield compared with direct seeding method (Fig 1-C).
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Fig 1: Canola (Brascia napus, L) mean of growing seasons /day {(C), as
affected by (A) monthly average temperature 'C, and {B) monthly
evapotranspiration {Et)Y{mm) during 2000, 2001 and 2002
seasons,
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Effect of Nitrogen fertilization treatments:
¢.0n growth characters, total pigments and total chlorophyll content:
As indicated in Table 4, all studied growth characlers were significantly
increased by adding nitrogen fertilization up 1o 20 N units /fed. These results
may be explained on the basis that nitrogen is essential for building up
protoplast and proteins which induce cell division and elongation and this
reflected on the progress happened in plant height, fresh and dry weight, leaf
area index. While the increment happened in total pigments and chlerophyll
content were as a result of endogenous promaters accumulation including
cytokinines which act as a precursar of such photosynthetic pigments.
(Salisbury, and Ross, 1992). Similar results are obtained by (Hassan, 1993;
and Hassan and El-Hakeem , 1396),
d.On percentage of survival plants at harvest , yield and its attributes:
Results iilustrated in Table 4 indicates that canola yield and its
attributes in addition to percentage of survival plants at harvest, were
significantly increased as a result of increasing N fertilization up to 40 N unit
per fed.. following the results observed by (Hassan, 1993; and Hassan and
El-Hakeem , 1996). This could be as a product of the enhancement
happened in the plant growth, which led to increase its capability to
photosynthesis and enriching the source to sink relationship beside the
enlargement happened in the sink through plant growth improvement.
Meanwhile, the significant increase happened in the oil yield came directly
from the increment happened in seed yield and oil %. (Ahmed ef af., 1998)
1l. Effect of Organic manure application:
a. On growth characters, total pigments and total chlorophyll content:
Results in Table 4 indicated that applying compost as a organic
manure to the experimental soils significantly increased all canola growth
characters as a result of the significant mineralization of the macro and micro
elements particularly nitrogen , which led to increase the minerals availability
lo the plants. Moreover, applying compost ied to produce the humic acid
which plays a very important rofe in reducing the soil pH particularly under
calcareous soils conditions,(Eghball, 2000).
b.On parentage of survival plant at harvest , yield and its attributes :
As indicated in Table 4, applying compost into the experimental soil as
a soil amendment increased significantly canola yield and its attributes; also it
increased the percentage of survival plants at harvest date compared with
un-composted treatment. These may be ouf of the favorable enrichment
happened in the soil fertifity and texture which led tc increase the canola
growth thus yield and its attributes though enhancing the source to sink
relations, similar results obtained by {(Hammad ef al., 1999 and Eghball,
2002)
lil. Effect of interactions:
a. On growth characters, total pigments and total chiorophyil content:
As presented in Tables 5, €, and 7 , all first order of interactions
including (sowing method x organic manure),(sowing method x nitrogen
fertilization levels) and ({organic manure x nitrogen fertilization levels)
encouraged significantly all studied growth characters in addition to total
pigments and chlorophyil content.
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Table 5: Effect of ‘the interaction between sowing method and nitrogen
fertilization levels on growth characters, total pigments and
chlorophyll contents, percentage of survival plants, yield and its
attributes of canola variety Pactol {(combined analysis of 2001,
2002 and 2003 growing seasons).

Treatments Sowing Method
Direct seeding method | Transpianting method
Nitrogen fertilization rate

Certain Parameters N1 N2 N3 N1 N2 | N

rowth characters ]
Flant hefght {em) 1781287 e [ 555¢c 14590 ] 649b [ 76.7a |
Flant fresh weight (g) 2481 [ 326e [1359¢c] 84.94d | 2029b i 3462 |
Plant dry weight {a) 0.89e [437e [1535c17007d [ 22.91b 40.34 a}
Leaf area index 1.25e [ 473d [8.57bci B.51¢ [10.4Bab| 11.593a]

oftal Piaments /SPDA units] 3205 39.24 e [48.89¢[46.49d | 52.42b [56.53 a)

otal cniorophvi p mole m ™ 321.2f)443.5e]635.7/¢c1583.9d ] 716.9b (8194 a|

ield and its components| ]
Survival plants at narvest (%) |51 64f161.77e] 836c | 698d | 93.67b 102932
No. of branches / piant | 63f [725e] 91c [ 835d | 10.1b [116a
No of seeds per siliqua | 222f ] 236e | 260c | 248d | 26.9b | 7B6a

fiqua seeds welants (mq) | 59.4f (b3 Ce [ 687 c | B874d | 731D 78 a
Biclogical yield ton/fec | 283f[420e | 720c [ 495d | 825b | 99a
ISeed yield ton /fed { 0.39f 1 048e [0B8c | 057d | 0.70b [ 077a
10C0 seed weight (g) [ 258f ] 274e1293c] 284d | 3.08b | 3222
Qil (%) 144.03f 4520214928 ¢c (4663 d | 50.60h 15223 a|
Ol yield tonffed | 0.187 [0.23¢ | 030c | 0.28d | 0.32b | 0.34a |

N1 =0 kg N/fed N2 =20 kg Nifed N3 = 40 kg N/fed
+ Means having similar letters in same row are not significantly differed at P 2 0.05.

Table 6: Effect of the interaction between sowing method and organic
manure on growth characters, total pigments and chlorophyll
contents, percentage of survival plants, yield and its attributes of
canola variety Pactol (combined analysis of 2001, 2002 and 2003
growing seasons).

Treatments| Sowing method
| Direct seeding | Transplanting
Organic manure as Maryout compest
With 10 - With 10

Certain Parameters Without J glfed Without m°ifed
Growth characters !
Plant_height {cm) I 30.4d 372c ] 61.7b 6/.9a
Plant fresh weight (g) 41.8¢ 722c | 1887h 2338a
Flant dry weight (g) 550¢ [ B822c¢c [ 21.tib 27.77 a
leaf area index 3.99¢ 6.36b | 985a 10.54 a

ctal Pigments /SPDA units | 38.31c | 41.81b | 50.79a 52B83a |

otal chliorophyl pmole m~ | 435.2d | 4984c | 6824b | 731.1a |
Yield and its components ]
ISurvival plants at harvest (%) | 832 ¢ 68.4b 86.4 a 91.2a |
No. of branches / piant 7.31d 7.85¢ 9.60b 10.38 a
No of seeds per siliqua 2353 d 2437 ¢ 26.42 b 27.15a
Siliqua seeds welghts {mq) 63.08d 65.58 ¢ 71.92Db 73.77a |
Biciogical yield ton/fed 428d_ 520¢c 7.28h 8.12a
ISeed yield ton ffed I 0.48b 0.52 b 0.67 a ~06%a
1000 seed weight (9) [ 2.71d 2.79¢ 3.00b 3.09a
Ot (%) | 4572 b 46.62 b 49.45 a 50.18a
[Cil yield ton/fed 1 023 | 025b_ 031a 0.32a

= Means having similar letters in same row are not significantly differed at P 2 6.05.
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Table 7: Effect of the interaction between organic manure and nitrogen
fertilization levels on growth characters, total pigments and
chlorophyll contents, percentage of survival plants, yield and
its attributes of canola variety Pactol (combined analysis of
2001, 2002 and 2003 growing seasons).

Treatments Organic manure (as Maryout compost)
Without 1 With 10 m’/fed
Nitrogen fertilization rate

Certain Parameters NT [ N2 | N3 | N1 [ N2 | N3
Growth characters

Plant height {cm) 327d]| 35¢cd 40.8¢ 52.2b 647a. | 704a
Plant fresh weight (g) 3I6.1c| 51.2¢ 86.3¢ 1491 b | 2234a | 2586 a
Plant dry weight (q) 475¢c| 631c 952¢c 17.76b | 2578a | 2991a
Leaf area index 437b| 539b 6.17b 9.03a 10.22a | 10.94a

Total Pigments /SPDA units  [38.26d] 40.28d | 43.82c | 4785b | 5159a | S3.842a
Total chiorophyll ymole m*  {434.5e| 4706e | 5422d | 6183c | 699.8b | 7564 a
Yield and its components
Survival p'ants at harvest (%) 157.9d! 63.84d 76.4¢ 79.1 ¢ 90.1b 96.5a

INo. of branches / plant 700t 765e 8.43d 9.00¢c 9.95b 10.7 a
No of seeds per siliaua 1231e| 241d 250¢c 255¢ 269b 278a
ISiliqua seeds weights (mg) | 62.0f | 648e 67.6d 69.4¢c 729b 749 a
Biological yield ton/fed 33e | 448d 60c 65¢c 8.1 b 80a
ISeed yield ton /fed 0.47¢c| 050c 0.58b 0.61 b 0.70a 0.72a
1000 seed weight (g) 266f | 276e 287d 296¢c 3.04b 311a
0l (%) 448c¢c| 459¢ 47.8b 48.0b 50.2a 51.4a
0l yield ton/fed 022d| 024d 0.26¢ 029b 0.32 ab 0.33a

N1=0kgNifed N2=20kgN/fed N3 =40kg N/fed
Means having similar letters in same row are not significantly differed at P 2 0.05.

Likewise, the second order interaction as presented in Table 8 which
increases significantly all the studied growth characters, total pigments and
chlorophyll content. Higher observations obtained from the combination of
(transplanting x 10 m’/fed organic manurex 40 kg N/fed).

On percentage of survival plants at harvest , yield and its attributes:
Results illustrated in tables 5, 6, 7 and 8 indicated that, ali first and
second order interactions were permissible to enhance significantly canola
percentage of survival plants at harvest time, yield and its attributes. Higher
results obtained from the combination of (transplanting x 40 kg N/fed),
(transplanting x 10 m*/fed of organic manure), (10 m*/fed of organic manure x
40 kg N/fed) and (transplanting x 10 m*/fed of organic manure x 40 kg N/fed).
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