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ABSTRACT

Three field experiments were carried out in the Experimental Station of Desert
Research Center at Maruyt, Western Deita during 2C01, 2002 and 2003 winter
seasons, respectively to study the effect of sowing methods (direct seeding and
transplanting), applying three levels of ammonlum 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 {Brascia napus L ) of Pactol variety.

Using the transplanting technique for canola cultivation under the new
reclaimed soif conditions led to increase significantly all ~tudied growth characters i.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 piant survival at harvest (%), no. of
branches per plant, no. of seeds per siliqgua, weight of seeds per silig.a (mg),
biclogical yield tonffed., seed yield tonffed., 1000 seed weight {g), cil % and o yield
ton/fed).

Canola growth characters, yield and its components, survived plants% at
harvest and seed oii% were significantly increased by increasing N fertilization 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 fo percentage of survival plants at
harvest.

First and second orders of interacticns in general increased all the stud|ed
characters significantly. Higher observations: obtalned from the combination of
(transplanting = 40 kg N/fed), {transplanting x 10 m *fed of organlc manure), (10
m’/ed of organic manure x 40 kg Nffed) and (transpianting x 10 mifed 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 cil crops in the
world, ranked the second after soybean conceming seed and oil production
worldwide cuitivated area, (Anonymous,2005). Recently in Egypt, it became
as a new oil seed crop particufarly under a wide range of soils in the new
reclaimed areas as mentioned by (Mahrous,1991; Kandil ef ai,1996 and
Sharaan and Ghallab, 2002).

Transplanting technique may be useful to evade the stressed
conditions prevailing during canocla 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 vield, as reported by
{Anonymous, 1974: 1976 and Hassany, 2005).

Nitrogen is one of the major inputs of rape seed and cil 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,;0O/ fed. In addition,
plant growth characters, yield components beside oil seed were found to be
increased significantly by increasing N fertilization rate up to 160 kg N/fed
(Hassan, 1993; Hassan and El-Hakeem, 1996 and Ahmed ef al., 1998).

Compost (complete fermented crganic materials) is an eco-friendly
fertilizer. It is positively improve soil chemical and physical properties. It
provides the plants with both major and minor elemerits after hydrolysis in the
soil producing humic acid which plays a very important roie 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
zs well. ( Logsdon, 1993 and Hoitink ef 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 levels 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, yield and associated soil
borne diseases of canola (Brascia napus L) Pactol variety.

The mechanical and chemical 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 Paiticle size distribution {mmj
’ Course Sand | FineSand | Sit | Clay Class texture
0.67 14.38 | 3717 ] 2w | 25.16 Sandy Clay Loam

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

cacol | EC i Saturation soluble extract _
pH % ds;n" Soluble an_lons(mquL.) §oluble cataions (meq/L.)
Co"[ HCO™ [so"[ ¢l [ ca | Mg~ | Na K
76| 2338 1.43 - 4.75 3.98 | 6.38 50 | 375 6.15 0.27

Table 3: Chemical analysis of Maryout compost

Moisture Organic C!N PH Available % ppm s%
IContent Matter Ratio N P K Z | Mn| Fe

8.3% 30.2% 18.1 7371 | 215 [ 1141125213942 025
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The soil of the nursery was well-prepared and 15 kg P,Os/fed as
calcium super-phosphate were mcorporated Seeds of canola of Pactol
variety was sown in the nursery on 10" of October 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 cuitivated as one/seedling per hill in the
rows, 50 cm apart, and 12.5 ¢m in between to obiain 16 plants/ m?asa plant
density.

Regarding direct seeding, 3-5 seeds/ hill, with 12.5 ¢m apar in
between were seeded, and were thinned o one plant/hill after 2 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.0O), while nitrogen as ammonium
suiphate (20.5 % N) was added duiing the experiment following the schedule
of N treatments as mentioned before in two equal doses the first after three
weeks from sowing date, and the second after two weeks later.

Treatments were arranged in split-split plot 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 method treatments i.e.
(direct seeding, seedlings) occupied the main plots, compost treatment in
sub—plots and ammonium sulphate in the sub-sub plots. The plot area was
10.5 m? (3m x 3.5 m) containing & rows (3.5 long and 50 cm 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 applied.

During canola growth, five guarded plants were taken randomiy from
three replicates after 7 weeks from sowing date to record the following data;
growth charters i.e. ptant height (cm), plant fresh and dry weight (g), leaf area
index {LAl) and total pigments which was measured using SPDA-502 leaf
chlorOphyll meter, and then converted into total chlorophyll (a+b) as umole m’

foliowing the method published by John et al, (1988). 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 vield ton/fed.,
seed yieid ton/fed., 1000 seed weight (g), oil % and oil yield ten/fed were also
determined at harvest time, which was for direct seeding (142, 156 and 158)
and for transplanting (127, 141 and 143) days after sowing date in the
permanent field during the three studied seasons respectively. Oil content of
seeds was determined by using Soxhell apparatus and hexane (beiling point
85-70 "C) as a solvent according to A.O.A.C. (1975). Qil yield was calculated
by multiplying seed yield kg/fed. by oil percentage. '

Data of all parameters were exposed to the proper statistical combined
analysis method according to the ANOVA procedure given by Snedecor and
Cochran (1967). Duncan's multiple range test was used to verify the
significant differences between mean treatments as described by Duncan
(1955).
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RESULTS AND DISSCUSSION

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

As presented in Tabile 4, results indicated that using the transpianting
technique in canala cultivation increased significantly plant height/cm, plant
fresh and dry weight/g , leaf area index (LAl), total pigments/ SPDA units and
total chloroghyll as u mole m? . This may be as an outcome of the elongation
which happened in the vegetative growth period as a direct gain of using
transplanting technique compared with direct seeding methods as illustrated
in fig (1-C). Following the ficticn telling that, early sown crop is capable to
complete its vegetative phase successfully in favorable climatic conditions
(Brar ef al, 1898). Similar observation were found by Thakur and Singh,
{1998) who found that early planted crop of secme Brassica species had
superior growth characters paricularly plant height.
b.On percentage of survival planis at harvest , yield and its attributes:

Results presented in Tabie 4 indicated that, canoia vyield 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 pericd accessible for canola transplants compared with those
cultivated by direct seeding method as shown in fig (1-C). Meanwhile, 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, 1982 and Shivani and
Kumar,2002). Similar observations were found by (Gupta, 1994) who
reported that days to flowering and maturity of direct seeded cancla were
reduced by 14 days at least, thus vacated the field a fortnight earlier
compared with transplanted one.

it could be concluded fhat, transplanting technique is recommended
rather than the direct seeding method especially under the stressful
conditions (The dominant environmental 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 certain
growth stages in its life cycle i.e. vegetative, reproductive and maturity growth
stages and each one had its requirements of the environmentai conditions to
satisfy before the plant can shift from one 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 earlier 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)(mm) during 2000, 2001 and 2002
seasons.
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Table 4: Effect of sowing method, nitrogen fertilization levels and organic manure on growth characters, total
pigments and chlorophyli contents, percentage of survival plants, yield and its attributes of canola

variety Pactol {combined analysis of 2001, 2002 and 2003 growing seasons).
ar L

Cerlatn paramelers -]
Treatments |Plant | {lat] P«IJ?;t T"f‘m;:::r!nsf_ Total j?lisi:';lsygll No. | No. Ssiéigr[;: Biologicat | seed { 00| (| o
h(ecir?_.?! weight | weight izze:x ISPDA ?lhrf;?ep::?’" harvest hrfapr;:l?tes I:ﬁrq‘:fa weight ‘gl;?rl::(! tgrlltilfg d weight] (%) t :rl\f‘zfl:(l'
{ql (g units i%) - {ma} ig}
Sowing method
Direct seeding {338 bl 5706 [ 68b [52h | 401 b | 4668h 6580 | 7650 | 265 ‘64‘3 bI 47b [051hk (2750148201 024b
Transplanting |[64.8a|211.2a| 4243 |[1D.2a| 51.8b 708.7 a 888a 10a |271a|728a 77a 068a |305a(49.8a| 032a
B Nitrogen fertilizalion levels

0 kg Nifed 33.7¢|437c| 55¢ |49c¢c| 393c 4525¢ 609¢c 73c {736 c|634c 389¢ 048¢ [271¢|453c| 0.23¢

20 kg Nifed 46.5b(117.7b[ 1360 |76b| 458b 5802b 77.7hb 87bh |252b|685h 6.23b 059b |1291b|478b( 028D

40 kg N/fed 676a;24094a|278a[106a 527a L 7276 a 933a 103 a i}?ﬁ aj73ga 855a 071a)307a;508a)032a

Organic manure as “Maryout compost”
m’ ffed 461 b(1153b| 13b |69b,; 448h 558.8h 74.8 b 85h [(248b|67.5D 578b 058b |288b(476b( 027b
10 m’ /fed 526al 158a | 18a |85al 47.3a 6147 a 758 a 81a tE.S.Ga 63.7 a 666 a 061ai294a:484a|028a

= Means having similar letters in same row are not significantly differed at P 2 0,05.
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Effect of Nitrogen fertilization treatments:
¢.On growth characters, total pigments and total chlorophyll content:
As indicated in Table 4, all studied growth characters were significantly
increased by adding nitrogen fertilization up to 20 N units /fed. These results
may be explained cn the basis that nitrogen is essential for building up
protoplast and proteins which induce ceil 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 chlorophyli
content were as a result of endogenous promoters accumulation including
cytokinines which act as a precursor of such photosynthetic pigments.
(Salisbury, and Ross, 1982). Similar resulls are obtained by {Hassan, 1993;
and Hassan and El-Hakeem , 1996).
d.On percentage of survival plants at harvest, yield and its attributes:
Results illustrated in Table 4 indicates that canola yield and its
attributes in addition tc percentage of survival plants at harvest, were
significantly increased as a resuit of increasing N fertilization up to 40 N unit
per fed.. following the resuits observed by (Hassan, 1893, and Hassan and
El-Hakeem , 1996). This could be as a product of the enhancement
happened in the piant growth, which led to increase its capability to
photosynthesis and enriching the source 10 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 al., 1998)
Il. Effect of Crganic manure application:
a. On growth characters, total pigments and total chlorophyl! 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 minerailization of the macro and micro
elements particularly nitrogen , which led to increase the minerals availability
to the plants. Moreover, applying compost led to produce the humic acid
which plays a very important role in reducing the soil pH particulariy under
calcareous soils conditions,(Eghbali, 2000).
b.On parentage of survival plant at harvest , yield and its attributes :
As indicated in Table 4, applying compost into the experimental soii as
a soil amendment increased significantly cancla yield and its attributes; also it
increased the percentage of survival plants at harvest date compared with
un-composted treatment. These may be out of the favorable enrichment
happened in the soil fertility and texture which led to 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 Eghbail,
2002)
il. Effect of interactions:
a. On growth characters, total pigments and total chlorophylt content:
As presented in Tables 5, 6, 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 chlorophyll content.
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Table 5; Effect of the interaction between sowing method and .nitrogen
fertilization levels on growth characters, total pigments and
chlorophyil contents, percentage of survival plants, vield and its
attributes of canola variety Pactol (combined analysis of 2001,
2002 and 2003 growing seasons).

Treatments ] Sowing Method
Direct seeding method | Transplanting method
Nitrogen fertilization rate
Certain Parameters NT | N2 [ N3 | Ni J N2 T N3
rowth characters
Piant height (em) | 1787 | 261e¢ 1555¢c]406d ] 6490 [787a
Flant fresn welant () | 2.46f | 326e [1358¢c1 848d [ 2029b | 346 a
Plant dry weight {g] 0.99e 1437e {15.35¢c11007d]| 2291 b |40.34 a
Leaf area index 125e [ 473d]9.57bcl 8517c [10.48ap|11.55a
Total Plaments (SFDA units! 32.051 (3524 e|48.89¢|46.48d | 52.42b [56.53 a
Total chiorophvll U mole m 321.2f14435e(635.7 ¢1583.8d| 716.9b {81843
jield and its components!
Survival plants at harvest (%) 15184 f 6177 el 836c | 69.8d [ 93.67b |102903
fNo. of branches / piant 63f | 725e] 91c [ 8354 | 10.1b {116a
No of seeds per siliqua 22211 236e | 260c | 248d | 26.9b | 286a
Siligua seeds welchts /mag)} 59.4f [ 830e | 687c 1 6744 ] i3.1b 78 a
Biological yieid ton/feq 1 2831 1420e {720¢c | 495d | 825t | 994
ISeed vield ton /feg | 036f1048e [ 066¢c [ 057d ] 0.70b [OQ.77a
1000 seed weignt (a) | 2881 | 274e | 263¢c | 284d | 3.08b |322a]
Q1] {%) i44031145.202i49.28¢c146.63¢c | 50.60b (5223 a|
1l yield ton/fed | 0.18f 10232 | 030c¢c [ 028c¢ | 0.32b [0.34a ]
Ni=0kgNifed N2=20 kg Nifed N3 = 40 kg NiTed

+ 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 chiorophyll
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 compost
. With 10 . ith

Certain Parameters Without | 3ad T Without v:13:'fe1do
Growth characters
#lant height (cm) 30.4d | 372c¢c | 61.7b 87.9a
Plant fresh weight (g) [ 418c | 722c | 1887¢% 233.8a
Flant ary weight {g) [588c¢c | B22¢ | 2i17b 2777 a
Leaf area Index | 398c | 6B36b | 9.85a 10.54 a

otal Pigments /SPDA units [ 3B3T¢c } 4181b | 5079a 52.83 a
Total chloreohyll @ mole m™ 435.2d | 4884c ] 682.4 b 731.1a
Yield and its components
Survival planis at harvest (%) 1 632c¢ | 684b | 86.4a 812a
No. of branches / plant 7.31d 7B5¢c | 9.60b 10.38 a
No of sesas per siliqua 23.53d 2437 ¢ | 26.42 b 2?.15ﬁ
1Siligua seeds weights (mqg) 63.08 ¢ 6558¢c | 71.92b 73.77 a
Biological vield fonffed 4.284d 520¢c 7280 8.12a
Seed yield fon /fed 0438b 0.52h 0.67 a 0683
1000 seed weight {g) 271d | 279c¢ 3.00b 309a
Cil (%) 4572 b 46.62 b 49.45a 50.18 a
Ol vield ton/fed 023 b 0.25h 0.31a 0.32a

« Means having similar letters in same row are not significantly differed at P 2 0.05.
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Table 7: Effect Of the interaction between grganic manure and nitrogen
fertilization levels on growth characters, total pigments and
chiorophyll 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 [ With 10 m’/fed
Nitrogen fertilization rate
Certain Parameters N{ [ N2 | N3 | N1t | N2 | N3
Growth characters
Flant height {cm) 327d)] 35c¢d 408¢c 522b 647 a. 70.4a
Plant fresh weight (g) 361¢| S1.2¢ 863¢ 1491b | 2234a | 2586a
Plant dry weight (g} 475¢c| 631¢c 852¢ 17.76b | 2578a | 2991 a
Leaf area index 437b| 539b 6.17b 803a 10.22a | 10.94a
Total Pigments /SPDA units  /38.26d] 40.28d | 43.82c | 4785b | 51.59a | 538413
Totai chiorophyll p mele m™  j4345el 4/06e | 5422d | 6183c | 6968b | 7554 a
Yield and its components

Survival p'ants at harvest (%) 157.9d] 63.8d 76.4c 791c | 9C1b 96.5a

No. of branches / plant | 7.00¢ | 7.65e 8.43d 9.00¢ 985b 10.7 a
No of seeds per siliaua |231e| 241d 25.0¢c 255¢ 269b 278a
Siliqua seeds weights {mg) | 62.0f | 64.8e 676d 69.4¢ 728b 749 a
Biological yield ton/fed i 33 e 4.48d 6.0¢c 65¢ 81b 5.0a
Seed yield ton /fed C4vc| 05Cc 0.58b 0.61 b 0.70a 072a
1000 seed weight (g) 266f 276e 2.87d 2.86¢ 304b 311a
Qil {%) 448Bc| 458¢ 47/8h 480b 502a 5143
Qil yield ten/fed 032d; 024d 0.26¢c 0.28b 0.32ab 033a

N1 = 0 kg Nifed N2 =20 kg Nifed N3 = 40 kg Nifed
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 & 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, 8, 7 and 8 indicated that, all 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 < 40 kg Nffed),
(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).
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Tahle 8: Effect of the interaction between sowing method, organic manure and nitrogen fertilization levels on
growth characters, total pigments and chlorophyll contents, percentage of survival plants, vield and its

attributes of canola variety Pactol {combined analysis of 2001, 2002 and 2003 growing seasons).

Treatments

Sowing Method

Direct seeding method

I

Transplanting method

Organic manure {as Maryout compost}

Without [ With 10 m'ffed Without | With 10 m'/fed
Nitrogen ferfilization rate
Certain Parameters N1 § N2 | N3 | N1 | N2 N3 N1 N2 | N3 T N1 | N2 | M3
Growth characters
Plant height (cm} 1710 1871 199i 364h | S42ef | 567e 48.4 g 51.41 61.7d | 681¢ 75.2b | 84.2a
Plant fresh weigh! () 24i 26i 28i 62.4h | 1203f [ 1517e | 659h 99.9qg | 1699d | 2359¢c | 3264b | 3658 a
Plant dry weighl (g) 09h 1.0h 11h 76g 147e | 16.0de 85g 11.61 i7.9d 279¢ Bob 43 8a
Leal area index 06k 191 21 731 93f 99e 81h 89¢g 10.2d 107 ¢ 11.2h 12.1a
[Total Pigments /SPDA unils 31 33.1i 3B5.7h 428g | 48.2de | 496d 4561 47.4e 51.9¢ 529¢ 54.9b 58.1a
Tolal chiorophyll p mole m?®  [304.6j] 337.71 | 3798h | 504.2¢ [621.1de| 6503d | 546.3f | 603.5e | 7046c | 72903¢ | 7784b | 8604 a
[Yiekd and its components
{Survival plants at harvest (%) 486 | 553i 60.4h | 832h ' B05e 86.7d 8729 72471 924c 94.9¢ 936h | 1063 a
o. of branches / plant 595k| 663]j 7i 7.7h 9e g2e B1g 87l 99d 103¢ 10.9b 1228
o of seeds per siliqua 2149 2341 236f 237f [ 257de | 264cd | 24Be 25e 26.4cd } 273 be 28b 282a
[Siliqua seeds weighls (mg) 57.4h| 61.4¢g 6260q 65.3f 69.3d 70.2d | 66.7ef | 68.2de | 727¢ 736¢ 765b 796a
iological yield ton/fed 197 38i 42h 43h 68e 76d 47g 52f 78d 87¢c 84b 105a
yield lon Aed 037i| 042h 0.46g 05f 064c¢ 067c 0.56 e 059d 070b 071b | 076a 078a
1000 seed weighl (g) 252j) 260h 2719 278f1 290e 2964 280f 289e 3.03c 313b 3.18b 325a
0l (%) 435j] 446i 431 hi [ 453 h 486 e 500d 46.2 g 471§ | 50.5¢cd | 50.7¢ 51.7b 528a
il yield lon/fed 017 | 0.19i 021 h 026g | 029de | 0304d 0.281 020ef | 032¢ 033b | 0.34b 035a

N1 =0 kg N/fed

N2 =20 kg Nffed N3 = 40 kg Nifed

« Means having similar letters in same row are not significanily differed at P 2 0.05.
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