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ABSTRACT

A field experiment was conducted at the Ismailia Agricultural Research Station
during the two growing seasons of 2008-09 and 2008-10, to study the separate
application of biofertilizers, organic manure (0, 5, and 10 tons/fed) and mineral N-
fertilizer (0, 40, 60, and 80 kg Nffed) and their combined application on plant growth,
yield and its components, seed quality (cil and protein content) of canola plants (c.v.
Serw 4). Split-spilt plot design with three replicates was used.

Results indicated that the individual application of biofertilizer, organic manure
(10 ton/fed) and N-fertilizer at rate 80 kg Nffed caused 5.1 and 4.9 %, 18.5 and 16.6%
and 40 and 40.3 % in seed yield during two seasons, respectively over control.
Likewise, the interaction among the used levels of mineral N-fertilizer and bio-organic
fertilizer revealed significant effect in both studied seasons for all investigated
characters of canola plants. In this respect, it is worthy to note that the treatment of 80
kg NAfed of the recommended dose of N did not statistically differ from that of 40 kg
Nifed of N fertilizer plus biofertilizer and 10 tons/fed compost manure. As for seed
quality of canola, it was also found that protein content was increased by application
of bio, organic, and inorganic N-fertilizer. However oil content was decreased by
nitrogen application but it was increased with addition of biofertilizer and compost
manure. Seed protein and oil content were significantly increased by the integrated
fertilizers applications. This mean that inoculated seed of canola plant with biofertilizer
containing nitrogen fixer bacteria plus addition of compost manure at 10 tonffed.,
substitute half of the recommended dose from the used mineral nitrogen fertilizer.
Keywords: Canola, Productivity, Quality, Bio-organic fertilizer and Inorganic N-

fertilizer.

INTRODUCTION

Application of fertilizers has become a necessity in the crop production
of oil seed especially canola, because of the ever increasing demand of
health conscious population of the world.' In Egypt, also, efforts are being
made to increase the areas under cover oil seed crops as much of the edible
oil is important. It is well known that N-P-K fertilizer help in the healthy growth
of crops like canola (Yasari & Patwardhan 2007 and Yasari of al. 2009.
Canola has relatively high requirement of nitrogen( Karamzadeh ot al. 2010)
and (Kazemeini ot al. , 2010) Several studies have shown that N is a critical
limiting factor for canola production (Jackson, 2000). Characteristics of
canola such as plant height, number of branches per plant, number of pods
per plant, seed yield are positively correlated with soil N level ( Ahmadi and
Barhrani, 2009). Canola yield is aiso indirectly affected by N as a result of
increased stem length, higher number of flowering branches, total plant
weight, seed per pod, number and weight of pods and seed per plant (Taylor
et al. 1991). The significance of higher soil nutrient and particulary nitrogen
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availability in affecting the yield quantity and quality of winter oilseed crop has
been underline by other workers Cheema et al. 2001, - Hocking et al. 2002,
Malhi and Gill 2004 Rathke ot al. 2005 & 2006, Balint and Rangel 2008, Gan
et al. 2008,. Excessive nitrogen fertilizer of generates that environmental risk
and it may aiso affected canola grain quality, reducing its oil content Ogulela
et ‘al. 1990, Taylor et al. 1991, Rathke et al. 2005 and Karamzadeh ot al
2010.

The current emphases is on the integrated use of different sources of
nutrients such as organic manure and bio-fertilizer in combination with
chemical fertilizers being less expensive, easily available and eco-friendly,
expected improve soil fertility, crop yield and quality (Patidar and Malhi 2004).
Further, nitrogen input from organic fertilizer and biological nitrogen fixation
might be a substantial source of N depending on the farming system.
Nitrogen sources influencing yield of canola include mineral N fertilizers, N
mineralized from organic fertilizers, and N mineralized from residue of
previous crop (Rathke et al. 2005).

Organic agricultural practices aim to enhance biodiversity, biological
cycles, and soil biological activity so as to achieve optimal natural systems
that are socially, ecologically and economically sustainable (Samman et al.
2008). Manure has always been considered as a valuable input to soil for
crop production. Composting organic wastes and their. enrichment with
suitable amount of chemical fertilizer could enhance fertilizer use efficiency
and recycle organic waste materials and organic matter into soil, restoring
soil health and improving crop yield on sustainable basis. In another study, it
was shown that application of 100 kgN/ha with 50 ton/ha compost was
adequate of optimum seed yield of canola (Kazemini et al. 2010).

Soil microbes play an important role in much critical ecosystem
process, including nutrient cycling and homoestasis, decomposition of
organic matter, as well as promoting plant health and growth as bio-
fertilization (Han et al. 2007). Certain strains are referred to Plant Growth ~
Promoting Rhizobacteria (PGPR), which can be used as inoculants bio-
fertilizers (Mantelin and Touraine 2004). These bacteria include species of
Azotobacter and Azospirillum, both of which provide direct and indirect effect
on plant growth and pest resistance Hayat et al. 2010, vega 2007 and
Gholamie et al. 2009. recently, biofertilizers have emerged as a promising
component of integrating nutrient supply system in agriculture. Our whole
system of agriculture depends in many important ways on microbial activities
and there appears to be a tremendous potential for making use of
microorganisms in increasing crop production. Microbiological fertilizers are
an important part of enwronment friendly sustainable agricuttural practices
(Akbari et al. 2011).

Therefore, the present study was carried out to investigate the
integrated effect of organic manures, N-fixing bio-fertilizer in combination with -
mineral N-fertilizer on growth, yield its components, chemical constituents,
and seed quality of canola plants grown on sandy soil in an attempt to
enhance the productivity of canola yield. Moreover to investigate the
possibility of partial or complete substituting chemical fertilizer by N-fixing bio-
fertilizer and organic manure combined with different portion from mineral
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nitrogen fertilizer recommended rate (100%) which in tum cous' reduce
environmental pollution caused by repeated application of mineral fertilizer.

MATERIALS AND METHODS

Field experiment was conducted at Ismaillia Agriculture Research
Station, during two growing seasons of 2008-2009 and 2009-2010 in order to
study the effect of inoculation of canola seeds (Brassica napus L.c.v. Serw 4)
with mixture of nitrogen fixing bacteria namely (Azotobacter sp. and
Azospinilum sp), organic manure and chemical nitrogen fertilizer on growth,
yield and its components as well as seed quality of canola. The experiment
was laid out in split spilt plot design with three replications. Bio-fertilizer was
in main plots, at two different levels (1) control (no seed inoculation B0O) and
(2)( seed inoculation with N-fixing bacteria B1). Organic manure_was in
subplot at rates of no compaost (Co), 5 tons (C4) and 10 ton compostffed (Cz).
While the levels of mineral nitrogen fertilizer were allocated for sub-sub main
plot as follow: '

(No) control (no nitrogen).

(N4) 50% of the recommended dose (40 kg N/fed).
(N2) 75% of the recommended dose (60 kg N/fed).
{N3) 100% of the recommended dose (80 kg N/fed).

Some physical and chemical characteristics of the studied soil surface
as well as compost analysis were analyzed according to (Jackson, 1973) and
are shown in Table 1 and 2.

Seeds of canola were sown when directly in hills at the rate of 2 kg / fed
(3 seeds / hill). After three weeks from planting, seediing were thinned out to
one plant per hill. Cultural practices were carried out as recommended. The
recommended dose of phosphorous in the form of superphosphate(15.5 %
P,0s) and potassium fertilizer in the form of potassium sulphate and were
added at the rates of 80 kg P,Os/ fed and 48 kg K;O/ fed., respectively. Both
organic and phosphorous fertilizers were added before sowing during
preparation of land. Nitrogen and potassium fertilizer were divided into two
equal portions. The first one was added after three weeks from the sowing
and the second one was added after a month from the first one. 5
In both growing seasons samples of plant from each treatment
were taken after 90 days from sowing. Plant height, number of branches /
plant and dry matter of shoot / plant were recorded.At harvest, the canola
plants of three inner rows from each sub-plot were collected to determine the
seed yield and yield attributes namely number of pods /plant and weight of
1000 seed (g). Random samples of seed representing to each replicate of all
treats were collected, oven dried, digested and assigned for analyzing N
(Chapman and Pratt 1961). Crude protein percentage was calculated by
muiltiplying N % by the converting factor 6.25. Seed oil percentage was
determined according to (A.O.A.C. 1995). QOil yield (kg/fed) was calculated by
multiplying oil percentage by seed yield.
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Table 1. Some physical and chemical properties of the studied soll

Soil characteristic Season 1 Season 2
Particle size distribution % o
- Coorse sand 76.01 75.30
- Fine sand 11.60 12.53
- Silt 4.61 3.97
- Clay 7.78 - 8.20
- Texture class Sand * Sand
Calcium carbonate % 0.18 0.21
Organic matter % 0.39 0.43
CEC (c molc/kg soil) 3.31 3.20
pH 1: 2.5 soil water suspension 7.38 7.84
" EC dsm™ (soil paste extract) 0.43 0.47
* Soluble cations (mmoic/L)
- ca? 113 1.28
- Mg 1.77 1.85
- Na' 1.28 1.33
- K 0.17 0.30
* Soluble anions (mmol./L)
- Co® 0.00 0.00
- HCO, 2.30 2.70
- Cr 1.41 1.50
- SO 0.64 0.56
Available nutrients (mg/kg soil)
- N 175 18.7
- P 8.33 8.92
- K 38.20 37.50
*Soll past extract
Table 2: Compost manure analysis
Characteristic Season (1) Season(2)
Density (g cm™) 0.54 0.49
Organic matter % 2464 27.03
Organic carbon % 14.33 16.72
Total N % 0.41 040
Total P % 0.28 0.30
Total K % 0.31 0.33
C/N Ratio 23.50 24.22
EC dSm™ (manure extract 1:5) 24 26
pH_(1:5) suspension 7.66 7.85

RESULTS AND DISCUSSION

Plant growth parameters and yield traits:

Data presented in Tables (3 a, b and c) as well as Tables (4 a, b and ¢)
showed the. main effect of bio-fertilizers, compost manure and mineral N
fertilizer and their interaction on plant growth characters and yield
components during both seasons. Addition of bio-fertilizer significantly
increased the values of growth parameters and yield traits compared to
uninoculated reeatment in both seasons. The increments in plant growth
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characters of canola plant due to bio- fertilization treatment were 5.3 and
5.2% for plant height, 5.2 and 5 % for dry matter plant and 6.9 and 5.5 % for
number of branches /plant over control in the first and second seasons,
respectively. The effectiveness of bio-fertilizer to increase plant growth
parameters could be ascribed to non- symbiotic nitrogen fixation and
production of growth hormones. The beneficial effect of Azospirillum on dry
matter production was also reported by Kumar 1993, Sharma and Agrawal
2002, Ekram and Mahfouz 2010 and Hayat et al. 2010.

Data also revealed that the inoculation with Azotobacter and
Azospirilum helped to increased the number of pods /plant where values of
6.2 and 6.4 % were recorded and raised 1000-seed weight to reach 4.4 %
and 4.3 % over control during the two seasons, respectively. Similar
observations were obtained by Yassari and Patwardhan 2007 and Yassari
et al. 2009.

Resdults in Tables (3 a,b and ¢) showed that manuring canola plant with
10 tons compost /fed resulted in significant increases in ali plant growth
characters and yield components. These increases were 17.5 and 16.8 % for
plant height, 21.9 and 21 % for dry weight of shoot plant, 24 % and 21.4% for
number of branch per plant and 22.9 and 21.9 % for number of pods per plant
and 14.4 and 13.9 % for weight of 1000-seed in season 1 and 2 respectively
over control. Similar results were obtained by Gopinath et al. 2008 and
Sabahi et al. 2010. These increases in all studied characters might be
attributed to the stimulating effect of compost manure that supplies plants
with nutrients required for growth. It also improves chemical and hydro-
physical and nutritional properties as well as improving the microbial activities
of treated soils. These resuits are in harmony with those obtained by Singh
and Agarwal 2005, Kazeneini ef al. 2008 and Hayat et al. 2010.

Table 3a: Effect of blo, organic and inorganic N-fertilizers on growth
characters of canola plant in two seasons
Treatments Plant hieght (cm) Dry weight No.of branch/plant
Season 1|Season 2| Season1 |Season 2|Season 1| Season2
Bio- Bo 144.7 145.9 138.9 141.0 13.08 13.8
fertilizer | B1 152.8 154.1 146.5 148.4 14.05 14.6
L.S.D o0s 1.65 1.88 1.01 1.12 0.11 0.13
Co 134.6 136.6 124.8 127.5 11.7 12.5

cr:;',‘ﬁ:t Ci | 1484 | 1497 | 1434 | 1454 | 135 14.0
C. | 1631 | 1643 | 1599 | 1615 | 154 15.9

L.S.D oos 512 8.29 1.13 1.25 0.15 0.20

NO | 1212 | 122.7 | 1028 | 1044 9.4 9.9

Nitrogen | N1 | 144.5 | 1458 | 1366 | 1386 | 12.8 13.7
levels [ N2 | 161.3 | 163.0 | 160.7 | 1628 | 151 15.8
N3 | 1672 | 1684 | 170.7 | 1734 | 16.8 17.1

L.S.D o0s 7.32 8.18 8.66 10.05 | 0.29 0.33
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Table 3 b: Effect of interaction between bio, organic and inorganic N-
fertilizers on plant growth characters of canola plant in two

seasons.
Treatments Plant hieght (cm) Dry weight (g) | No.of branch/plant |
Season1 | Season2 | Season1 | Season2 | Season1 | Season2
' Biofertilizer X  Compost
Cco 130.7 132.0 1204 123.1 11.5 12.2
B0 C1 144.6 145.9 1402 | 1425 13.0 13.5
c2 158.7 159.9 156.0 158.0 14.7 15.3
co: 1384 140.0 129.2 132.0 12.0 12.8
B1 -CA 1522 | 153.5 146.6 148.4 14.0 14.6
1 €2 167.4 168.8 163.8 164.9 16.0 16.4
L.S.D o.0s 7.25 7.91 12.96 14.67 0.28 0.32
Biofertilizer X  Nitrogen levels
. NO 114.2 1154 99.00 100.6 88 | 92
go M 138.7 140.0 1306 | 1329 12.0 13.0
N2 159.2 160.4 156.0 158.7 147 156
N3 166.6 168.0 169.9 | “ 1726 16.7 17.0
NO 128.2 130.0 106.6 108.3 101 | 106
B1 N1 150.4 151.7 142.6 144.4 13.6 14.5
N2 164.4 165.7 165.4 166.9 15.5 16.1
N3 167.8 168.9 171.5 174.2 16.9 171
L.S.D o.0s 9.98 10.17 15.18 15.50 2.88 3.05
Compost X Nitrogen leveis
NO 96.4 98.1 75.8 77.7 77 8.4
co N1 127.2 128.9 112.6 115.6 11.1 121
N2 153.8 155.5 149.0 1561.2 13.6 134
N3 160.8 161.5 161.6 165.6 14.9 15.1
NO 126.8 127.0 110.3 1120 9.6 9.8
c1 N1 145.4 146.9 134.2 136.4 126 13.5
N2 159.7 162.8 159.9 162.1 14.8 15.6
N3 162.8 163.9 169.3 171.1 17.0 17.2
NO 141.3 143.1 122.2 123.6 11.0 11.6
c2 N1 160.9 161.8 162.9 163.8 15.0 15.6
N2 172.0 173.5 173.2 1751 17.2 17.6
, N3 178.0 179.1 181.2 1834 17.8 18.9
L.S.D g.0s 10.98 12.45 16.34 18.99 3.45 4.35

B: biofertilizer C: compost manure9 N: Nitrogen levels
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Table 3c: Effect of interaction between bio, organic and Inorganic N-
fertilizers on plant growth characters of canoia plant in two

$0asons
|_Plantheight{cm) | Uiy we 3
Treatments Season 1 | Season 2 | Season 1 | Season 2 | Season 1 | Season 2
NGO | O35 2 73.5 74.3 7.4 8.0 |
co L‘m 10, 720. . 110.2 4 79
k 152, . 3 <X} 3
N3 K 181, . X 438 5.
. 1 20.4 231 5 2.2
6.0 . X 3 0 9.3
413 2. X) 1312 8 12,
B0 | © 58. . 157. 2 41 15,
162.5 164. 3 170. 7.0 17.2
1448 45.9 140).. 142.5 13.0 35 |
1334 35.0 17. 115.3 X 10.
c2 557 158. 1 57.2 35 .
X 0 3 ik 0 17.5
77 78. 3 52 8 ry 18.
“WMean B8.7 X 153, 4.7 5.3
N X 2.0 - 1.2 1 .
co [ NT 135.6 0 1183 21.0 1135 2.4
N2 157.4 5 | 1581 133. 13.7 y
T3 1 [ 1621 2 5.0 15.
n 138.4 0 29.2 132.0 2.0 2.
35.7 3 8 ] rg i .g k] 14.7
395 139, 147. 14,
Bt | C1 11507 72 1872 3 :
N3 X 16435 .3 2.0 7. y )
ean 2.2 03.9 . .4 4.0 14,
NO 3 12 272 28.0 15 .
c2 NI A 67.0 X 5 0 .
NZ 75.2 . % T77.0 7.5 1T
179. 80. XN 844 B. 8.0
Mean 4 B 163.8 164.9 16.0 16.
3.04 599 5 a7 1.

.D o.08 , .
B: biofertilizer C: compost manure N: Nitrogen levels

Comparing the effect of different N levels on studied characters in both
seasons (Tables 3 a, b and ¢) and Tables (4 a, b and ¢), it is clear that using
N fertilizer levels especially at rate 80 kg/fed give significant increase in the
plant height and shoot dry matter per plant. It is realized that raising the level
of mineral N-fertilizer from O up to 80 kg N/fed induced significant increase of
27.5 and 27.1 % for plant height, 40 and 39.7% for dry matter, 44.4 and"
42.1% for No. of branches /plant, 47 and 45.1 % for No. of pods / plant and
38.1 and 38.6 % for 1000 seed weight over control during the two seasons,
respectively. Similar results were obtained by Cheemaet al. 2001, Hocking et
al. 2002, Fathi et al. 2004, Malhi and Gili 2004, Malhi et al. 2007, Balint and
Regal 2008 and Gan et al. 2008

When the different doses of N-fertilizer were associated with bio-
fertilizer, high positive responses in the plant growth and yield characters
were recorded against control. It is worthy to note that, using N fertilizer at
rate 60 kg N/fed combined with bio- fertilizer gave values in most characters
of canola plant equal to or nearly by using 80 kg N/fed alone. This means that
inoculated seeds of canola plant with bio-fertilizers containing nitrogen fixers

1261



All, M. E. et al.

(Azotobacter sp. and Azospirillum sp.) substltute 25% of the recommended
dose. Similar resuits were obtained by (Chandrase et al. 2005) who reported
that both morphological and yield parameters showed ~a better results
through the combination of bio-fertilizers and chemical fertilizer than using
either of them alone. They also reported that addition of Azospirillum with 100
% urea dose produced the highest yield compared with 100% chemical
fertilizer alone.
; Successive addition of N-fertilizer in combination with compost manure
fertilizer increased growth characters and other yield traits. In this respect, it
is worthy to note that the treatment of 80 kg N/fed did not statistically- differs
than 40 kg N/fed plus 10 tons/fed compost manure or the treatment of 60kg
N/fed plus 5 ton/fed compost in absence of bio-fertilizer.

There was a positive and significant effect of compost manure at rate of
10 tonffed with N-fertilizer at rate of 80 kg N /fed on yield and yield
companents as compared with the recommended dose of N-fertilizers or
compost manure alone.

From these results, it could be concluded that addition of compost
manure reduced §0 % of the required N- fertilizer needed by canola plants.
These results are in consonance with findings of Singh and Agrawal 2005,
Gopinath et al. 2008, Hao et al. 2008, Kazemeini ot al. 2010 and Zhong et al.
2010.

Results in Tables (3 a, b and ¢ & 4 a, b and ¢ ), showed that dual
inoculation with N- fixing bacteria combined with any rate of compost manure,
particularly at 10 tons/fed. enhanced growth characters and yield components -
of canola plant. Data also revealed that the addition of compost manure at 10
tons/fed. combined with N fertilizer at rate of 40 kg N/fed and bio-fertilizer
gave values of plant growth characters and yield components higher than that
of the treatment received full dose at N- fertilizer alone.

The combined treatment of bio-fertilizer with N fertilizer at rate of 40 kg
N/fed and 10 tonffed. compost manure gives values 5.1 and 3.3 % of dry
weight more than using N fertilizer at rate of 80 kg N/fed alone during season
1 and season 2, respectively. Similar results were observed by (Akbari et al.
2011).

Seed and straw yield

The obtained data in Tables 4a, b and ¢ indicated that bio-fertilizer
increased seed yield about 5.07 and 4.9 % in the first and second seasons,
respectively compared to uninoculated control treatment. This appeared
mainly related to the proliferation of pods /plant through simuitaneously the
number of branches and 1000-seed weight whose increased with the addition
of bio-fertilizer. It has been reported that bio-fertilizers not only provides
nitrogen, but also produces a variety of growth promoting substances, among
them Indole Acitic Acid (IAA), giberllins and B-vitamin. These results are in
- agreement with these obtained by Wu et al. 2005, Mirzaei et al. 2010 and
Bahrani et al. 2010 who concluded that simultaneous application of
Azotobacter had a significant effect on yield of brassica.

Application of compost manure at either 5 or 10 ton/fed significantly
increased seed yield by 10.5 or 18.5 %in season 1 and 10 or 18.7 % in
season 2 over the control.
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Table 4 a. Effect of blo,'organlc and inorganic N-fertilizers on yleld and
yield components of canola plant in two seasons.
1000 s

No.of pods/plant ::::!FM%E EI ﬁ%ﬁ‘ ME 5""'!,‘ E:"ymd'!
! " 1 2 1 2 1 | 2 1 2
5 2642 .| 2700 | 2. 3. 3002 | 3553 | 4848 | 4874 |
fortilizer | 281.7 | W.51 X ""'T .‘.19 3111 _mm-r‘swa .20 £13.
m‘“ﬁ—w g ‘g - A B [ 3563 | W34 | 443
t T, 278.7 | 287.2 | 3. 1 4074 | 408.0 [*5003
manure| C, | 304.8 | 3000 | 3.25 443 | 4480 | 5488 -
X 3. 52 :15'77"5.3_5_L'0‘T. 018 | 415 | 1.515"‘7‘58{{3__“‘8‘55".
hm o bLINE AR mE AR R AR L “fz:f
} 319, . 3.13 R 4 5 943,
&“ﬂfs LT : R ARE SRR RN
‘ D g0 - 43 0. 0231 445 1 487 | 808 | 906 |

Table 4 b. Effect of Interaction between blo, organic and inorganic N-
fertliizers on yleld and yleld components of canola plant in

two seasons.
r X OMDO!
N 33, A
y 3323 . 2
2.88 375, 379.9 1.4 4
B1 (5] —2898.0 | 317 3.2 [07.4 | 412.5 | 515. 518.8 |
C2 3717 339 3. ﬁﬁ 2
[ LS5.Do0 y 9.59 .10 g . 15.10
“NO 187.2 K . —_g'r? 2713.0 | 279.2 | 3713
BO N1 ) 2.04 280 | 3744 | 3776 | 4495 | 451.7
N2 Y 312. 3.09 3.13 1 | 442 529 532.0
— N3 | 7| 342 72 3. 74.9 | 431.6 | 501. 604.7 |
193.1 | 203 32'02-59 2.2 295. 300.0 5 k
1 2713 | 277 ! - 4111 | 489, 453
B1 3 3T 345 | 340 1 4616 1 4662 [ 5508 | 555
N3 342.9 . %g g. 43 —fr 4359 | ‘34935‘30] [602.7
-1 Y™ - . 14 | 5. 9.97 | 12. )
Compost X %ggmlevil’s .
N 1401 | 1464 | 1.84 [ 1. 230.6 | 230. 3125 | 3180
co N 199.5 . 2.7 | 329, 4209 | 4242 |
NZ k] 3.03 | 3.07 | 418. 422.0 | 5028 | 505.1
30 | 3180 | 361 3.70_| ) qg . .
NO 9. 201 2.1 223 | 288.2 | (8] k X
c1 L] 273.0 = .89 2.94 53.7 % 7 _3_ 2.
2. - 3.32° 3.38 3. 534. 538.2 )
N3 ) 375 | 3.82 78.5 " 557.5 | 602.0 |
NO 21, 2.3 § K 3 37.1 439.5
cz lql >, 3_1 -5 9. -im 4 h.‘ J . m
N2 5 - 3. 3.43 . Y 1 | 588.4_|
N3 | 356. - 3. 3. X| 2 | 847.3 | 649.0 |
300 | 14.40 19 123 | 1438 | 15. 1787 ]

.0 o008 .
B: biofertilizer C: compost manure N: Nitrogen lovels
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Table 4 c. Effect of interaction between blo, organic and inorganic N-
fertilizers on yleld and yleld components of canola plant in

two seasons
- 1000 seed Seedyield | Strawyield
oy | IPOt)  wegneg | (ped) | (ghied)
2 1 2 | 1| 2 1 2

NO| 1354 | 1421 | 1.81 | 185 | 2105 | 2275 | 3040 | 3072
co | N1 1932 [ 2013 | 260 | 266 | 209.6 | 301.0 | 411.0 | 413.0
2850 | 287.0 | 291 | 2.4 | 395.0 | 398.0 | 4950 | 496.0

N3_| 3120 | 3150 | 360 | 370 | 458.1 | 465.0 | 535.8 | 540.3
Mean | 2314 | 237.3 | 273 | 278 | 3431 | 347.8 | 436.4 | 4395
NO [ 1763 | 1834 | 192 | 202 | 281.5 | 283.0 | 3792 | 381.7
B0 | cq [N1[ 2608 | 2650 | 2.60 | 283 | 377.4 | 380.0 | 4452 | 447.3
N2 | 2862 | 3052 | 315 | 3.17 | 446.4 | 4550 | 520.2 | 523.0

) 380 | 4762 | 4800 | 5956 | 599.0

Mean | 268.8 | 2764 | 2.89 | 205 | 3953 | 3.09.5 | 485.0 | 4872
NO | 190.0 | 1955 | 2.28 | 2.3 | 3200 | 327.3 | 423.9 | 4250
cz | N1[ 2853 | 3004 | 314 | 318 | 445.8 | 4520 | 492.3 | 495.
2| 3406 | 3438 | 3.21 | 329 | 4729 | 4750 | 572.0 | 675.0

Mean 2925 | 2989 [ 3.12 3.16 | 4323 | 4385 | $33.0 535 0

NO | 1449 | 150.9 1.88 1.90 [ 2406 | 2451 [ 3210 [ 329.0.

co N1 | 3058 | 2119 [ 2.71 2.75 358.5 | 360.0 | 4309 | 4354

N2 | 292.8 | 301.1 3.15 3.2 | 4426 | 446.0 | 5106 [ 5123

N3 | 3140 | 3184 [ 3.62 3.71 4610 | 468.7 | 543.2 | 5483

Mean 2393 | 2465 | 283 289 | 3756 | 3799 | 4514 | 4456.2

p NO [ 2028 | 2195 | 242 245 | 2956 | 300.2 | 4155 | 418.0
1Bt e1 N1 | 281.7 | 2915 | 298 3.06 | 3926 | 3984 | 497.2 | 498.0
" N2 | 3167 | 325.7 | 3.50 3.60 | 4608 | 4668 | 549.7 | 553.5
N3 | 3534 ] 3555 | 3.80 3.85 | 4808 | 484.7 | 600.1 | 605.1

Mean 2886 | 298.0 | 3.17 324 | 4074 | 4125 | 5156 | 5186

: ' 2318 | 2401 2.45 248 | 3516 | 3564 | 4504 [ 454.0

c2 3266 | 3304 | 3.60 363 [ 469.2 | 4749 | 541.2 | 546.0

3505 | 3526 | .3.66 369 [ 481.1 | 485.8 | 598.3 | 602.0
359.5 | 3609 | 3.87 3.9 4998 | 5044 | 6509 | 654.8
Mean 3170 | 3210 | 3.39 342 | 4504 | 4553 | 560.2 | 464.2

L.S.D aos 13.96 | 18.38 | 0.35 0.42 1343 | 1680 | 21.17 | 24.08
B: biofertilizer C: compost manure N: Nitrogen levels

HEES

Amendment of soil with compost manure at the highest rate 10 ton/fed
yielded about 69.8 and 70.3 % seed yield as compared to nitrogen fertilizer at
rate of 80 kg Nfed. The yield when either 40 kg Nfed of N fertilizer as
combined with compost manure at rate 10 ton/fed or when 60 kg Nffed of
nitrogen fertilizer combined with 5 ton/fed compost manure was nearly equal
with using of N fertilizer at rate 80 kg N/fed alone. However, the yield
obtained with 5 tons/ffed compost manure + 80 kg N/fed of N fertilizer was
achieved with 10 tons compostfed + 60 kg N/fed of N fertilizer. These
findings are in accordance with observations of Kazemeini et al. 2008 and
Sabahi et al. 2010.

Bio-fertilizer in combination with applying of compost manure at rate of
5 tons/fed and treatment of 40 kg N/fed of N fertilizer did not statistically differ
in their effects from the treatment of 60 kg N/fed of N fertilizer alone.
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The combined interaction of bio-fertilizer, compost manure at rate of 10
ton/fed and 40 kg N/fed of N fertilizer yielded 2.38 and 2.08 % increase in
seed yield over soil fertilized with 80 kg N/fed of N fertilizer. The straw yieid
showed a similar trend. Similar observation was obtained by Sabahi et al.,
2010 and Akbari et al., 2011.

Seed quality of canola
Seed protein content and yleld

Data presented in Table (5 a) revealed that dual |noculat|on with N- .
fixing bacteria induced significantly increase in seed protein content (3.36 and
4.6 %) and protein yield. (13 and 12.3%) over the control treatment in both
seasons, respectively. These results are in accordance with those obtained
by Tiwana et al. (1992). The increase in the crude protein yield is an
expected as result to the successive increase in nitrogen level in response to
bio-fertilizer treatment (Patel ef al., 1992) or to the direct effect of bacteria on
root growth, phytohormons production, greater mineral uptake, and transfer
of nitrogen to the plant (Yasari et al., 2008). Protein content of the canola
seeds also was enhanced by 8.7 % and 8.6 % in season 1 and 17.7 and 18.9
% in season 2 with application of compost manure at 5 and 10 ton/fed,
respectively, as compared to control. The beneficial effect of organic manure
at the highest rate (10 ton/fed) reflect the high nitrogen content of manure
which enhanced nitrogen absorption and in turn increased protein content
beside its increase of the yield. These results are in agreement with those

obtained by Laxminarayana and Patiram (2005).

: Regarding the effect of mineral N-fertilizer in absence of bio-organic
fertilizer, data in Table (5 a) revealed that there was significant increase in
seed protein content and protein yield per feddan with successive application
of nitrogen. The maximum protein content (36.7 and 36.3 %) and protein yield
(61.9 and 61.5%) were recorded in the treatment of 80 kg NAed of N fertilizer.
These results are similar to those of Rathke et al. (2005) who reported that
protein content of grain was increased with increasing nitrogen application.
Akbari ef al. (2011) stated that the high N-rate increased the amino acids
synthesis in the leaves and this stimulates the accumulation of protein in the
seed rather than oil content. Data also in Tables (5 a, b and ¢) showed that
the integrated fertilizers, significantly increased the seed protein content and
protein yield, the integrated fertilizers of 40kgN/fed plus bio and organic
fertilizer at 10 tons/fed resulted in significant increase in the seed protein -
content and protein yield per fed by 40.5% and 72.5 % in the first season
and 39.3 % and 70.5% in the second season, respectively over the control
which was 7.4 % and 6.3% higher than the treatment of 80 kg N/fed alone.
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Table § a. Effect of bio, organic and inorganic N- fertilizers on seed
—_quality of canola plant In two seasons.

| oitcontent % | Ollyield kgtted | ProteIr,content | - Protein yield
Tre te Soaon1 season Smon1 | season Smon1 | season SQa1on season
, - 2 2 2 2
Blo- [ By | 4413 | 4433 | 171.90 | 174.90 | 18.40 | 18.70 | 74.0 | 76.80
| fertilizer | B1 | 4430 | 44.50 | 181.50 [ 184.50 [ 19.04 | 19.60 | 80.90 | 84.20
L.S.D, 0.01 0.02 1.17 1.50 | 026 | 0.41 1.46 1.86
Compost Co | 4370 | 43906 | 156.60 | 150.30 | 16.70 | 17.26 | 62.40 | 65.10
manure | CL| 4420 [ 4440 | 176.90 [179.60 | 18.30 | 18.80 | 7570 | 79.20
C; | 4460 | 4400 | 196.50 | 200.2 | 20.30 | 21.30 | 54.00 97.2
LSDog 0.21 0.23 3.37 423 | 139 | 168 | 6.86 9.60
NO| 4585 | 45.70 | 13 132.60 | 14.30 | 14.70 | 41.30 | 43.10
Nitrogen | N1 | 4450 | 44.80 | 174.10 | 176.90 | 17.60 | 18.00 | 69.6 72.2
lovels [ N2| 4360 | 43.00 | 196.40 | 189.70 | 19.90 | 20.70 | 90.10 | 94.60
N3 | 4320 | 4360 | 20640 | 209.8 | 22.60 | 23.10 | 108.50 | 112.20
L.8S.D o 0.28 0.29 6.55 525 | 145 | 1.77 | 1247 | 14.62
Table 5 b. Simple interaction between bio, organic and inorganic N-
fertiiizers on seed quality of canoia plant in two seasons.
Oli content % | Oil yleld, kgifed |protsin content % ”m“f
Treatments )
Season1|season2| Season1 |season2|Season1[season2| Season1|season2
r_X_Compost
T0 35 3.7 5 | 151.6 | '2195.‘6?‘ [ 168 [ 50.2 | 608 |
B0 [ C1 2 4 | 1741 | _176. 17.9 185 72.9 786.
T2 | 44. 445 925 | 1965 | 202 20.7 | 808.2 | 932
439 4.1 3| 166, 1863 17.7_1 65.7 59.5 |
B1 [C1 3 5 182. 18.7 19.3 786 | 8190
2 X . 205.0 3 214 __g_ $ | 983 1})%
TS0 0. .02 . X 56 | 2.78 )
“Biotertllizer _ n leve)
Y 4535 . X 140 143 [ 387 403
BoO i 4 447 5 | 169.1 16.9 17. 63.8 56.3
] k¥ 3338 912 | 1942 | 19.7 20.0 6.2 ] )
N3 3. 3| 205.0 . 22. K 107.0 | 1108
58 357 | 1350 | 1376 46 15. 439 45.8
gt M . 49 | 181.7 | 182.7 3 K] 755 78.1
N2 3.7 44, 201.0 | 2051 | 20. 21.2 54.1 99.4
32 3. 207.7_| 2109 8 | 233 | 1100 | 113,
3 3.35 | 1495 | 146 179 | 655 | 3.5
COm .- ﬁl levels
- ~ 445 ) . 9 133 296 319
co N1 447 445 [ 146.0 . 15, 52| 52.0 54.0
2 | 43 3. X: 333 [ 8. 754 | 792
1 2 ; 1973 0 | 202 | 205 34. 5956 |
% 458 | 132. - . 40. 478 |
ct [ N1 4 & | 1713 | 172. 7. ] B6. 68.7 |
X: 3.8 | 197. 202. 3. 20.0 86 92.1
K y 208. 222 238 1085 | 1140
5. . 540 | 1574 X 3 ) 55.7
o ' &\ &' 5 . 5 X 555
Q2 w1 E 7108 | 2137 : ok s 34 ]
N3 | 435 ] 3 | 219.7 | 251 25.3 124, 128,
[ LS Do . 39 | 14. ) 138 4 428 02
B: biofertilizer C: compost manure N: Nitrogen levels
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Seed oli content and yield

As seen in Table (5 a and c) reveal that the appllcatlon with bio-fertilizer
containing beneficial microbes (Azotobacter & Azospirillum ) showed a
promoting effect in the both studied seasons on seed oil content and oil
yield/fed. comparing with the uninoculated treatments, the treatment of bio-
fertilizer was increased nearly by 0.4 and 0.5% for seed oil content and 3.63
and 5.6 % for oil yield per feddan in the first and second seasons,
respectively.

Table 5c: Effect of the interaction between bilo, organic and inorganic N-
fertilizers on seed quality of canola plant in two seasons.

Oll content % | Oil yleld, kg/fed protein content % PL;:;;;.\:;M.
T NS [Season|season | Season | season | Season | season | Season | season | .
1 2 1 2 1 2 1 2

NO | 44.10 | 44.20 | 96.70 | 100, 1260 | 13.10 | 2760 | 29.80
N1 | 44.20 | 44.50 | 132.50 | 133. 15.60 | 15.70 | 46.70 | 47.20
N2 | 43.10 [ 43.30 | 170.20 [ 172.3 17.90 [ 18.10 [ 70.70 | 72.00
N3 | 42.90 | 43.00 | 196.50 | 199.6 20.10 | 20.30 | 92.00 | 94.30
Mean 43.50 | 43.70 | 148.90 | 151.6 16.556 | 19.80 59.2 60.8
NO | 45.80 | 45.90 | 128.90 | 129.8 13.90 | 14.10 | 39.12 | 39.90
Bo | c1 N1 | 4450 | 44.80 | 167.90 [ 170.2 16.90 | 17.00 [ 63.70 | 64.60 |
N2 | 43.60 | 43.80 | 194.60 | 199.2 18.30 | 19.50 | 81.60 | 88.70
N3 | 43.10 | 42.20 [ 205.20 | 207.3 22.50 | 23.50 | 107.10 | 112. .80 |
Mean 44.20 | 44.40 | 174.10 [ 176.6 1790 | 1850 | 72.90 | 76.50 |
NO | 45.90 | 46.00 [ 146.80 | 147.2 15.50 | 15.80 | 49.60 | 51.70 |
c2 N1 | 4470 | 45.00 | 199.20 | 203.40 | 18.20 | 15.30 | 81.13 | 87.20 |
N2 | 44.10 | 44.50 | 209.00 | 211.30 | 22.50 | 22.90 | 106.40 | 108.70
N3 | 4350 | 43.60 [ 213.30 | 219.00 | 24.90 | 25.10 | 122.10 | 125.50
Mean 44.70 | 44.90 | 192.50 | 196.50 | 20.20 | 20.70 | 89.80 | 93.20
NO | 45.00 | 45.10 | 108.20 | 110.50 | 13.20 [ 13.90 [ 31.75 | 34.00
co |-N1 14430 | 4470 | 158.50 | 159.50 | 16.00 | 16.90 | 57.30 €0.80 |
N2 | 4330 | 43.60 [ 191.60 | 194.40 | 18.10 | 19.40 [ 80.10 [ 86.50 A
N3 | 43.00 [ 43.10 | 198.20 | 202.00 [ 20.30 | 20.70 | 93.50 | 97.02 | -
Mean 43.90 | 44.10 | 164.30 | 166.90 | 16.90 | 17.70 | 65.70 | 69.50
NO | 45.90 | 46.00 | 135.60 | 138.00 | 14.40 | 14.60 | 42.50 | 43.80
B1 | o N1 | 4460 | 4480 | 174.70 | 17570 | 17.80 | 18.30 | 69.80 | 72.90
N2 | 43.70 | 43.90 | 200.90 | 204.90 | 20.00 | 20.50 [ 92.10 [ 95.60
N3 | 43.20 | 43.40 | 207.70 ) 210.30 | 22.90 | 23.80 | 110.10 | 115.30
Mean 44,30 | 4450 [ 179.70 | 182.90 | 18.70 | 19.30 | 78.60 | 81.90
NO | 4580 | 46.10 | 161.30 | 16430 | 1640 | 1680 | 5760 | 59.80
c2 N1 | 4500 | 45.20 | 211.10 | 214.60 | 21.20 | 21.60 | 99.40 | 100.60
N2 | 4420 | 44.60 | 212.10 | 216.10 | 22.90 | 23.90 [ 110.10 | 116.10
N3 | 4360 | 43.70 | 217.40 | 220.40 [ 25.30 [ 25.50 | 126.40 | 128.60
Mean 44.60 | 44.80 | 200.50 | 203.80 | 21.40 | 21.90 | 98.30 | 101.20 |
LSDon 0.40 0.45 18.58 | 19.87 1.58 1.89 9.96 1.3
B: biofertilizer C: compost manure N: Nitrogen levels :

co

o|o|o|ojojo]o|o|o)

These results are also in agreement with those obtained by Akban et al.
(2011), who found that, using of Azotobacter and Azospirillum as bio-fertilizer
which could enhance the seed oil content and oil yield to the control. From
the same Table, it could be shown that the percentage of oil in canola seeds
and oil yield per feddan were enhanced by 2.01% and 20.3 % in season 1
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and 2.3 % and 20.5 % in season 2 with application of compost manure at 10, ,
ton/fed., respectively over control. Conversely, it was. found that increasing
level of mineral nitrogen fertilizer from 40 to 80 kg N/fed of N fertilizer
induced significant decrease in seed oil content in both studied seasons. The
decrease in oil content was 5 % in the first season and it was 4.5 % in the
second one at the higher rate of N-fertilizer (80 kg Nffed). This result was
confimed by Karamzadeh et al. (2010) who found that there was significant
difference in seed oil content with nitrogen rates. Seed oil content was
decreased with increasing nitrogen rate. But seed yield was increased due to
increase of N, so seed oil yield is also increased and the low oil percentage
is ‘compensated. On the other hand, there were positive significant
correlations between seed oil yield and seed yield, seed oil percentage,
1000-seed weight and plant height (Faramarzi et al. 2009). Nitrogen fertilizer
often reduces grain oil concentration through an inverse relationship between
grain N (protein) and oil concentrations (Taylor et al. 1991 and Rathke et al.
2005). During two seasons, increasing the level of the used mineral N-
fertilizer induced significant increase in oil yield. The interaction between the
used levels of mineral N-fertilizer and bio-fertilizer proved significant effect in
both studied seasons. Correspondingly, combined application of bio-fertilizer
with 10 tons/fed compost manure and 40 kg N/fed of N fertilizer resulted in
significant increase in the seed oil content and oil yield per feddan being 2 %
and 54.1 % in season 1 and 2.2 % and 53.1 % in season 2 as compared with
the control. However, oil yield in this treatment during two seasons did not -
differ (the obtained ststatistically) than 80 kg N/fed of N fertilizer plus bio-
organic manure at 10 tons/fed.

On basis of results, it could be concluded the fertilized canola plants
with40 kg N/fed of N fertilizer along with 10 ton/fed compost manure and bio-
fertilizer appeared to be most appropriate and suitable for harvesting a good
crop of canola.
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