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Table 1- Physical and chemical analysis of soil before sowing
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Table 2- Compositions of manure and compost used in the experiment
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Table 3- Combined analysis of variance (means of squares) of canola grain yield and some qualitative traits
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0.8™ 0.016™ 0.021™ 0.038™ 193.7™ 1 Ju
Year
0.066"™ 0.002™ 0.31* 0.0036"™ 511"™ 4 (Ju) S5k
Block (year)
64.49** 43,73 1127.1* 442.5* 2390201°* 5 “boss
Basal fertilizer
ns * ns ns Ead ‘-JL“ x AJL 35{
0.8 0.145 0.08 0.67 131682 5 -
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0.23 0.028 0.027 0.037 15152 20 J‘” ol
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0.69"* 0.39" 10.04* 10.21% 109555°* 3 i
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Qb x| o d
0.102"™ 0.007™ 0.01™ 0.04™ 1132"™ 15 w) 95
Basal x Biofertilizer
0.024" 0.004"™ 0.044" 0.092" 1529 3 Jho X 355
Year x Biofertilizer
Lo Xl x| s >
0.028 ™ 0.003™ 0.013™ 0.077™ 2794 "™ 15 J T e ;
yearx basalxbiofertilizer
0.065 0.003 0.065 0.029 2200 72 b las
Sub error
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ns, * and ** are Non- significant and significant at the 5 and 1% probability levels, respectively.
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Table 4- Means comparisons of canola grain yield and some qualitative traits
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al 38
Basal fertilizer
9.25b 3.06 d 28.33¢ 30.10 e 2405.6 d* (Ne) ol 58
Manure (N,)
9.17b 3.35¢ 30.74 d 30.76 d 2629.1¢c (N2) Cxuze
Compost (N,)
7.90 ¢ 5.18b 40.93b 34.28 b 3161.6 b (Ns) et 255
Chemical fertilizer (N3)
8.06 ¢ 498hb 37.87¢c 30.88 ¢ 3115.0b (NA) Cxsgeos + (o1
Manure + compost (N4)
(N5) cusgpaS+ olot olosds
7.55d 5.67 a 42.85a 3791a 4169.4 a Chemical + Manure + Compost
(Ns)
12.02a 223e 2674 2514 1158.0% (Ne) sl
Control (Ng)
(ot 3 395
Biofertilizer
(B1) lawsd oS’ J> (slacs S
8.97b 4.06b 3479 b 31.63b 27954 b* Phosphate solubilizing bacteria
(By)
9.04 ab 402¢ 3467b 3157b 2805.1 b (Be) los e
Trichoderma fungi (B,)
8.81c 416 a 35.03 a 32.05a 2956.4 a (83? E)lﬁd):.sb
Bacteria + fungi (Bs)
9.14a 3.89d 338lc 30.78 ¢ 2536.1 ¢

Control (B,)
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*Mean values in each column with the same superscript(s) do not differ significantly by DMRT (P = 0.05).
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Table 5- Means comparison of grain yield and sulfur affected by interaction of year and basal fertilizers

&l 2,55 &y 5 Slos
(055 2 o5 ) (LS y3 0 59L) wl 2y Ju
Grain S Grain yield Basal fertilizer Year
(mg.g™) (kg.ha™)
3.05d 2336.6 c* (N1 (ols 255
Manure (N;)
3.33d 2585.8 ¢ (N2) esgeos
Compost (N,)
5.20b 30915 b (Ns) oleors 355
Chemical fertilizer (N3) Jsl
466 ¢ 31626 b (Ne) o + o ey
Manure + compost (N,)
5724 41556 2 (Ns) congeaS it iglosd
Chemical + Manure + Compost (Ns)
215e 1300.4 d (No) 2oL
Control (Ng)
3.07¢ 24746 d (N1 (ol 355
Manure (N,)
3.36¢ 2672.4d (N2) v
Compost (Ny)
5.15b 30383 ¢ (Ns) oleosis 555
Chemical fertilizer (N3) £9d
4.83b 3160.4 b (Na) eogeas + s> Second
Manure + compost (N,)
5624 41832 (Ns) cougroSislst slioss
Chemical + Manure + Compost (Ns)
2.30d 1017.1¢ (Ne) 20l

Control (Ng)
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*Mean values in each column with the same superscript(s) do not differ significantly by DMRT (P = 0.05).
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Fig. 1- Correlation between oil percent and grain nitrogen (mg.g™) of canola
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Table 6- Combined analysis of variance (mean squares) of oil and canola grain fatty acids

KW Ko KW KW KWW s Slos Y) i, o
Syl Sl Syl S bl Sl o PR ol Oyt gilie
Linolenic  Linoleic Oleic Stearic ~ Palmetic . isgld Grain df) S.0.V
acid acid acid acid acid y oil
0.06™ 0.001™ 0.01™ 0.002"™ 0.002"™ 391.1™ 0.747" 1 YJeL;r
004™ 0002 004"  0001™ 006" 11250 . 0060° 4 o0 (‘9** )
ock (year
0.01™ 123* 351" 0002™  0.007™ 4492407 2367 5 b
Basal fertilizer
ns ns ns ns ns ns ns JL& x ¢b >9§
0.05 0.004 0.02 0.004 0.001 2587 0.01 5 -
yearxBasal fertilizer
0.05 0.003 0.04 0.01 0.006 3323 0.109 20 '\7::] “;:I:Zr
0.008™ 1.3* 4.6% 0.001™ 0.01° 234243 0,08"™ 3 e
Biofertilizer
wl X e d
0.05™ 0.01™ 0.08" 0.002"™ 0.006" 836"™ 0.027"™ 15 N ujw") 95
Basal x Biofertilizer
0.01™  0055™ ©001™ =0003™ 0001 180"  0036™ 3 g 358
Year x Biofertilizer
Lo Xl X |
0.006™  0.026™ -0008™  0002"  0.003" 171™  0105™ 15 Juo el x (gt 355
yearx basalxbiofertilizer
0.02 0.029 0.005 0.002 0.003 456.3 0.02 72 op ol
Sub error
#® #& NS

il e doyd gy 9 S Jloinl aws )3 ()l dre 5 ()l pas Al i 4

Ns, * and ** are Non- significant, Significant at the 5% and 1% probability levels, respectively.



vop

9L (bl pgr &4

3]

[P NV

1WA b Yo,

0N (1 <rie w0 vl o of &l D qar e (S e € o e ARl e

(6070 = d) LMINA Aq Ajiuedijiudis 1agjip jou op (spduosiadns awes oy (yirm uwnjod yord ur SanjeA Ueajy 4

("g) jonuo)

WWW.SID.ir

oo (rg) 266'th dTST qQ10s L2691 90009 q 67T eCle
(£¢g1) 15uny + eudORY
As<9462 () e 8S T B00TEl LENIEN vIL] e 0709 BETT R Y
(tg) 18uny puLiapoydL |
872 faséele) (2g) qQTrey q 8Kl BH0C eOLl e$T09 q T ecle
('g) euoeq Suizijiqnios Meydsoy N ) . ) » o )
AsEPR? < srre g (1) +q St v q1°s¥Tl q10°¢ 0L e0T09 B LT t9l'6
szinaajoryg
sbe (rmn®
(N) 1ohu0)
e (9N) Pleet 3959 EH0S 2 89°] 20588 qLI'lT et
(5N 1sodwo) + paeAuie.] 4 [eatway)
I e oo (S ILSTE eHCLLI BTOS 0Ll Ip86s qe [€TT eCle
(*N) 1s0dwod 4 presuue.]
4 + 59 (1) q10°St qtTorl BSOS BOL] eeel9 B 66'CT 2916
(EN) Jozi[1aay [earway)
e o (6 IL6'T JL8S¢El BTOC 2 69°| pTees q99°1T eyl
(N) 1sodwo))
oo (2N) B86'LY P 819T1 B y0C 0L qe 1719 B pR'TT BCl'6
('N) amuew preduure,
e e (IN) B CO'Ly ACoFLI B0 BIL] qvi’19 BOLTT BCI'6
s8¢ A7 1aziuId) [eseg
JuowEI L (%) 1o uean (,.eu'sy) pPIL 1O ()
foon’ 630 ciev (cForr)  omsfe (650 (6 55 ¢ o) PREJPWE]  PREIIEIS PREIDQ) PREIIOUIT  PIIE JUI[OUI]

sl Ty S I G Lo i S L N L N Gl T S Ll e e

uread gjoued jo spie L)) pue 1o jo suostiedwod suvdy - Aqe ],
<060 A — oy A (650 € £ gy e A o 51|



Y.y

e Lo« JIT 639 (409331 33 ,b 31 S (6 juibol> il 331 Calizie o b ).ub

H
?

,_\
3

[N
e

20-

21-

22-

23-

24-

25-

&l

Ahmad, A., and Abdin, M.Z. 2000. Effect of sulphur application on lipid, RNA and fatty acid content in
developing seeds of rapeseed (Brassica campestris L.). Plant Science 150: 71-76.

AOAC. 1998. In: K. Helrich (Ed.), Official methods of analysis (15" ed.). Methods 920.10. Arlington,
VA/Washington, DC, USA: Association of Official Analytical Chemists.

Barker, A.V., and Pilbeam, D.J. 2007. Handbook of Plant Nutrition. CRC Press 662 pp.

Bilsborrow, P.E., Evans, E.L., and Zhano, F.J. 1993. The influence of spring nitrogen on yield, yield components
and glucosinolate content of autumn sown oilseed rape (Brassica napus L.). Journal of Agriculture Science 10:
219-224.

Bremner, J.M., and Mulvaney, C.S. 1982. Nitrogen- total. In: Page, A.L. (Ed.), Methods of Soil Analysis, Part 2.
American Society of Agronomy and Soil Science Society of America p. 595-624.

Carter, M.R. 1993. Soil Sampling and Methods of Analysis. Canadian Society of Soil Science. Lewis Publisher.
1224 pp.

Courtney, R.G., and Mullen, G.J. 2008. Soil quality and barley growth as influenced by the land application of two
compost types. Bioresource Technology 99: 2913-2918.

DaMatta, F.M., Loos, R.A., and Loureiro, M.E. 2002. Limitations to photosynthesis in Coffea canephoraas a result
of nitrogen and water availability. Journal of Plant Physiology 159: 975-981.

Ding, L., Wang, K.J., Jiang, G.M., Li, L.F., and Li, Y.H. 2005. Effects of nitrogen deficiency on photosynthetic
traits of maize hybrids released in different years. Annals of Botany 96: 925-930.

Dubey, S.C., Suresh, M., and Singh, B. 2007. Evaluation of Trichoderma species against Fusarium oxysporum f.
sp. ciceris for integrated management of chickpea wilt. Biological Control 40: 118-127.

El-Komy, H.A. 2005. Coimmobilization of Azospirillum lipoferum and Bacillus megaterium for plant nutrition.
Food Technology and Biotechnology 43(1): 19-27.

Elad, Y. 2000. Biological control of foliar pathogens by meansof Trichoderma harzianum and potential modes of
action. Crop Protection 19: 709-714.

Erhart, E., and Hartl, W. 2003. Mulching with compost improves growth of blue spruce in Christmas tree
plantations. European Journal of Soil Biology 39(3): 149-156.

Fernando, W.G.D., Nakkeeran, S., and Savchuk, S. 2007. Biological control of Sclerotinia sclerotiorum (Lib.) de
Bary by Pseudomonas and Bacillus species on canola petals. Crop Protection 26: 100-107.

Gaur, A.C., Ostwal, K.P., and Mathur, R.S. 1980. Save super phosphate by using phosphate-solubilizing cultures
and rock phosphate. Kheti 32: 23-25.

Gee, G.W., and Bauder, J.W. 1979. Particle size analysis by hydrometer, a simplified method for routine textural
analysis and a sensitivity test of measurement parameters. Soil Science Society of American Journal 43: 1004-
1007.

Hatch, D.J., Goodlass, G., Joynes, A., and Shepherd, M.A. 2007. The effect of cutting, mulching and applications
of farmyard manure on nitrogen fixation in a red clover grass sward. Bioresource Technology 98: 3243-3248.
Hati, K.M., Mandal, K.G., Misra, A.K., Ghosh, P.K., and Bandyopadhyay, K.K. 2006. Effect of inorganic fertilizer
and farmyard manure on soil physical properties, root distribution, and water-use efficiency of soybean in
Vertisols of central India. Bioresource Technology 97: 2182-2188.

Hocking, P.J., Kirkegaard, J.A., Angus, J.F. Bernardi, A., and Mason, L.M. 2002. Comparison of canola, Indian
mustard and-Linola in two contrasting environments Il1. Effects of nitrogen fertilizer on nitrogen uptake by plants
and on soil nitrogen extraction. Field Crops Research 79: 153-172.

Jones, D.L., and-Darrah, P.R. 1996. Re-sorption of organic compounds by roots of Zea mays L. and its
consequences in the rhizosphere. Plant and Soil 178: 153-160.

Jutur, P.P., and Reddy, A.R. 2007. Isolation, purification and properties of new restriction endonucleases from
Bacillus badius and Bacillus lentus. Microbiological Research 162: 378-383.

Keeling, A.A., McCallum, K.R., and Beckwith, C.P. 2003. Mature green waste compost enhances growth and
nitrogen uptake in wheat (Triticum aestivum L.) and oilseed rape (Brassica napus L.) through the action of water-
extractable factors. Bioresource Technology 90: 127-132.

Lima, J.D., Mosquim, P.R., and DaMatta, F.M. 1999. Leaf gas exchange and chlorophyll fluorescence parameters
in Phaseolus vulgaris as affected by nitrogen and phosphorus deficiency. Photosynthetica 37: 113-121.
Mohammadi, K., Kalamian, S., and Nouri, F. 2007. Use of agricultural wastage as compost and its effect on grain
yield of wheat cultivars. In proceedings National conference on agricultural wastage. Tarbiat Modarres University,
Iran p. 219-224. (In Persian with English Summary)

Mohammadi, K., Ghalavand, A., Aghaalikhani, M., Sohrabi, Y., and Heidari, G.R. 2009. Impressibility of
chickpea seed quality from different soil fertility systems. Electronic Journal of Crop Production 3(1): 103-119.
(In Persian with English Summary)



WP 3l oV oyl oV ol (659l (wlicls gy 4y s YA

26- Ohara, N., Naito, Y., Kasama, K., Nagata, T., and Okuyama, H. 2009. Similar changes in clinical and pathological
parameters in Wistar Kyoto rats after a 13-week dietary intake of canola oil or fatty acid composition-based
interesterified canola oil mimic. Food and Chemical Toxicology 47: 157-162.

27- Olsen, S.R., Cole, C.V., Watanabe, F.S., and Dean, L.A. 1954. Estimation of available phosphorus in soils by
extraction with sodium bicarbonate. US Dept. Agric. Washington DC, Circular 939 pp.

28- Rai, A., and Takabe, T. 2006. Abiotic Stress Tolerance in Plants, Toward the Improvement of Global,
Environment and Food. Published by Springer 256 pp.

29- Rajendran, G., Desai, AJ., and Archana, V. 2008. Enhanced growth and nodulation of pigeon pea by co-
inoculation of Bacillus strains with Rhizobium spp. Bioresource Technology 99: 4544-4550.

30- Rathke, G.W., Behrens, T., and Diepenbrock, W. 2006. Integrated nitrogen management strategies to improve seed
yield, oil content and nitrogen efficiency of winter oilseed rape (Brassica napus L.): a review. Agriculture,
Ecosystems and Environment 117: 80-108.

31- Rosas, S.B., Andres, G.A., Rovera, M., and Correa, N.S. 2006. Phosphate-solubilizing Pseudomonas putida can
influence the Rhizobia legume symbiosis. Soil Biology and Biochemistry 38: 3502-3505.

32- Rudresh, D.L., Shivaprakash, M.K., and Prasad, R.D. 2005. Effect of combined application of Rhizobium,
phosphate solubilizing bacterium and Trichoderma spp. on growth, nutrient uptake and yield of chickpea (Cicer
aritenium L.). Applied Soil Ecology 28: 139-146.

33- Sahni, S., Sarma, B.K., Singh, D.P., Singh, H.B., and Singh, K.P. 2008. Vermicompost enhances performance of
plant growth-promoting rhizobacteria in Cicer arietinum rhizosphere against Sclerotium rolfsii. Crop Protection
27: 369-376.

34- SAS Institute. 2003. The SAS System for Windows. Release 9.1. SAS Inst., Cary, NC.

35- Sattar, M.A., and Gaur, A.C. 1987. Production of Auxins and Gibberellins: by phosphate dissolving
microorganisms. Zentralbl Mikrobiology 142: 393-395.

36- Smith, J.L., and Doran, J.W. 1996. Measurement and use of pHand electrical conductivity for soil quality analysis.
In: Methods for Assessing Soil Quality, SSSA special Publication 49: 169-185.

37- Tejada, M., Gonzalez, J.L., Garcia-Martinez, A.M., and Parrado, J. 2008. Effects of different green manures on
soil biological properties and maize yield. Bioresource Technology 99: 1758-1767.

38- Verma, M., Brar,. S.K., Tyagi, R.D., Surampalli, R.Y., and Valero, J.R. 2007. Antagonistic fungi, Trichoderma
spp.: Panoply of biological control. Biochemical Engineering Journal 37: 1-20.

39- Vinale, F., Sivasithamparam, K., Ghisalberti, E.L.,-Woo, S.L., and Lorito, M. 2008. Trichoderma-plant-pathogen
interactions. Soil Biology and Biochemistry 40: 1-10.

40- Zaidi, A., Saghir, M., and Amil, M.D. 2003. Interactive effect of rhizotrophic microorganisms on yield and
nutrient uptake of chickpea (Cicer arietinum L.). European Journal of Agronomy 19: 15-21.

41- Zhao, F.J., Bilsborrow, P.E., and McGrath, S.P. 1997. Nitrogen to sulfur ratio in rape-seed and in rapeseed protein
and its use in diagnosing sulfur deficiency. Journal of Plant Nutrition 20: 549-558.

42- Zhao, F.G., Evans, E.J., Bilsborrow; P.E., and Syers, J.K. 1998. Sulphur uptake and distribution in double and
single low varieties of oilseed rape (Brassica napus L.). Plant and Soil 150: 69-76.



