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1- Chemolithotroph
2- Glucosinolates
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Table 2- Mean comparison of the effect of different treatmentson yield, oil content and concentrations of some nutrientsin
canola seed on first year (2004)

nyles NIV NI NCR SO T NyNER
Treatments Canolayield Glucosinolates Leaf Cu SeedCu SeedZn  Sulfur
(kg ha) (umol g*) (mgkg™) (%)
orshelsd 52,555 Gg 3646 a 6.9b 1018ab 294ab  492a 075ab
without S and Thiobacillus
SR 2555 £ 5N 3785a 7.2b 1372éb 284b  487a 077a
150 kg Sha
ripbosls gl la IV )ES2,3 3,555 )53k 18- 3837a 82b 139ab 215b  491a 077a
150 kg S ha ™+ 2% Thiobacillus inoculant
SR 255 £ LN 41842 7.8b 1503a 345a 489a 0764
300 kg Sha
btk gl ala 1V4)50,3 2,55 ¢SS T 3628a 7.8b 962b 315ab 503a 0.74ab
300 kg S ha™+ 2% Thiobacillus inoculant
S22 3555 £ S5kSF 4531a 76b 862b  35la  490a 072ab
600 kg S ha
bl Gl la V452,025 0SS P g 7.9b 11.24ab 343a  484a 074ab
600 kg S ha™+ 2% Thiobacillus inoculant
SE ogesl el (355 40y T 3316a 136a 955b  343a  493a  068b

Fertilizer recommendation based on soil test
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Table 4- Comparison the effect of different treatmentson
soil chemical properties on 2004

Lo o 3]
Treatments Cu Zn
mgkg ™

T, 1.24b 09b
T, 093b 0.72b
T, 0.91b 0.73b
T 0.88b 0.58b
T, 093b 0.99b
T, 111b 0.79b
T, 0.92b 0.89b
T, 23la 875a
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Numbers followed by same letters are not significantly
differents (p<0.05)
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Table 5- Comparison the effect of different treatmentson
soil chemical properties on second year of experiment
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Treatments Bicarbonate EC
Cmol kg* dSm*
T, 0.57a 0.79 abc
T, 0.56a 0.83ab
T, 050a 0.67c
T 0.48a 0.67c
T, 0.53a 0.73bc
T 0.58a 0.79 abc
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Table 3- Comparison the effect of different treatmentson
nutrients uptake of canola seed on first year of experiment
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Ts 398.3 bc 16 abc 35.13ab
T, 4482b 15.3 abc 36.03ab
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T, 300.1d 12.8 abc 35.2ab
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Numbers followed by same letters are not significantly
differents (p<0.05)

S glond Sluogas 1) il Gbayles b ¥ Jgis
Jlw el 5l a9 WAV JLo (b 53 (ialojl cilisee sles S
Ol @l &8 Cal S5 4 oY amd e i S 5 157l
bl g pAS g 115" aslad 93 gl

S o3Il sl (bl Sl plS gy ilise slales b
Cde 0,5 b ixe SIS Ll LB (g9 5 uo > 4ol
Byao o byoye pidin slad 1> SB g9y 9 e (e G158
Brman e Glyis 4 4 3 s jlas 3 polie cul ol 38
AU 2558 il (slaless 5 290 43,5 )5 )b 2 358 e
22555 Vsl 2l SLs (g5, 5 e e 2 Sl e
25U LaygSh ol o il b Cowl osits 48T SIS jlude 4 S
2 ol e Jsl Sl (bl )3 o Jlaie 35 YU o ke 38,
2 I Slg (o o8 23l (oo sk (o pteS pidin oS 3 IS S
F Jg2)adl 555 5 al b o Sl

hlejl g3 Sl g
ilof]l SLS LS g PH oy cilise slaloss 5515
a Sl 50 .000,55 55 (xe (WAY) pgd Jlu o (dakad g3 SLe)



VAP Wil — cpoge « Fojlous « YA ul> (S g ol 4 VPAY

A8 S )8 o)l o S 3 les

Oy doyd &l Yl 59 0 Slas ke Cilisee sby jadls
D g 3 5 Galafl pgd Jlw )3 T3S s clegVgh686lS
a5l aols Wy, ¢ w3, )8 Gilisee gla b il cow ao
O Yhaos! 5,55 oanlio b (asls ol 55558 oyl 50
3 Sl Cuold g (o VF) S Sal YL sop cle
03l ol g (e JB U lanaslss 5,55 (b les (S
ol 0355 (BLS s 43,555 Bpms liee b g sl atily
52 25Slas il 3,555 a1 (5T Gopeas b (F) 53
SLE 20,855 oS5 aewliwsT uls () Son Jle 5oy il
G331 0,595 p)SelS Ve Bpas b (V) oo 5 (il
K390 135 1) 5S35 Slas

2595 iz sl 45 0T o iz IS ggene ]
g2 S plowd Sliogad 5 1355 Sos 0 (g LB 30
oaalio pb yiolojl (clynl pod Jlo p 1 oyl g il azsls iolejl
o=l 332,555 el L 5,868 G pns 50 Yleis! .0 S
VSIS oVl Sal py wilsty o ol 0395 315 ojll 4y gl
obe cbale piomen 0,105 80 S 6,8L Cusls 5 (opd
5952 1315 (el Lagl (o ao S35 b el Jome gl
pae 5 Ciwl 03, S Cls SB ) yolie 8 s 4 olS Vil
ol dge Sl (o (TA) 58" e S pan jloi )3 3, SMos (o133
HIp S plerd Claogad juis pis 4 225 L 3L cllas
5 Brman oskolisd Sdge 2D @ cul g 3,555 B pan
5 I 5o e 115 513,555 ST sl o Ll 5
e ol p5 51 5L oS Y s | S 13S) SB g,
Se (Yol s (S8 0y93 Loy gl )5 o cudloyy b il
SlaS]  Slg5 (o o CuslejieSe SB Ll slo)S gl
()35 sllan s 505 puphwbd (sl St Laogs 3,555
23)5 Jodso dtanld dgi (gam Olisios

wilojl s ) S PH 5 oS il sl loss 56
L5 202,55 oo oless Jlasl jole 5 5 Jlo S, a6 am
(g A1 3929 3,555 (gmulinnS] (sl (S Cuo B & (392
w3l as s ol o glades e B b Galiseo ol o
Gyann 3,555 e SB (453l Cuols 39 YU cds & Yl
M mize yebay 1) Sl ) Sy g PH wlgty a8 03005 (g 4y 0l
PH 5 olipSo (ials Latagiy (B ) 03 )5 b cos
(VY 5V ¢ 8) Casl 503 3155 5,565 G yeme s 5 S

S it polie Clle ) il lajlog 565 Jg
0 o )0 Lajles o5,y 0,58 cldale blod jlamd o lis 131
Llaod jlas cowl Jls o cpll ol ol b pxe glay doys
2 Lol plas ash (g9 5 53500 ol (o aud 055 clale
o MOV 3,555 clale LT o aily j1)3 (oylel paw
Sliee 25 o5 200 VN 3555 oliue b T Jlass 5 oVl
3555 liwe pialS cle il plailsg 4 ) Sy 058
A8l 3,595 g phud G Jlite SIS1 > 4 L3 T jless )3 S
503 5 sl 03,5 (635 slr 3,565 calio i ) i Ylazs] o
2 sl 8, el ke & <8y Sl 4 gl ezl BV
clale Llod 1 il (gl logs 3905 0,Li] 365 dipgs b pae jlogs
28,5 )8 it (glol (slamg S 50 doyd O w3 Sy gy,
£33k 53 )5 (o BOIY (55 (i L Ta Jloss o (550b &
O3S £ 9kS )3 p)S e Yo IV o9y Ol b T Jlowd 5 oot
P gy cbale Lilielade b olaisl s 4y (g4, clale
ol 5148 sl 035 Jgl s 13 (59, 365 Bpmo e 4 Ty Yo
6255 kol 156 5 0 0anlie Jir yobo 4 o2 py> Jlu
20,55, pme Mo 2 B w0 Sy ol polie ple clale
{F Jga2)

o0l g 5K e 89y @585 ey il (clolass 136
plod g ais )b gre iulojl pod Sl o 135 &ils lawss odids uds

(YY¥AL) 093 Jlw 135 Sy alif polic Clle 3,565 il sblos 51 (plo du o -1 Joao
Table 6- Comparison the effect of different treatments on nutrients concentration in canola leaf on second year of experiment
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Introduction: After soybean and palm ail, canola is third important oil seed in the world which belongs to
the genus Brassicaceae, that its seeds contain about 40% oil. The per capita consumption of il in Iran is about
14 kg, so approximately 900 thousand tons of oil will be required for each year. However, only less than 10% of
this ail is produced in the country. In recent years, special attention has been paid to canola cultivation in order
to increase oil production, so during recent years an apparent increase in canola cultivated lands is  significant.
In most of these canola cultivated lands, the soil is calcareous therefore; some available nutrients such as
phosphorus, iron and zinc are less than the amounts required by plants. Increasing qualitative and quantitative
yield of canola in calcareous soils is a priority to canola cultivation improvement. Sulfur plays an important role
in ail content of oily seed crops. On the other hands sulfur oxidation in calcareous soils can improve some
nutrients availability. The present study was designed to investigate the effect of sulfur on yield, oil content and
nutrients uptake and also itsimpact on soil chemical properties with 8 treatments, in 3 replications.

Materials and Methods: This study was conducted in Ekbatan research station in Hamedan province for 2
years as completely randomized block design with 8 treatments and 3 repetitions. The treatments were: T1:
Control (Without sulfur and Thiobacillus), T2: Application of 150 kg sulfur per ha, T3: T2+ Thiobacillus
inoculums (2% of applied sulfur), T4: Application of 300 kg sulfur per ha, T5: T4+ Thiobacillus inoculums (2%
of applied sulfur), T6: Application of 600 kg sulfur per ha, T7: T6+ Thiobacillus inoculums (2% of applied
sulfur) T8: Fertilizing based on soil test without sulfur and Thiobacillus. Thiobacillus inoculant containing about
10’ cells of Thiobacillus bacteria which belonged to neutrophile Thiobacilli were prepared at soil biology Dep.
of Soil and Water Research Institute. In this research treatments were applied in two separate sites (each site
contains 24 plots which their dimensions were 2.4x10 meter). For evaluating the residual effect of treatments,
the experiment was carried out in constant plots in second year. Phosphorus, iron, zinc, manganese and sulfate,
were not applied to any of the treatments except for Tg, and the above mentioned treatments were just received
250 kg urea. These al treatments were applied only in the first year and on the second year of experiment their
Residual effects on canola were evaluated. During the growing season agricultural practices such as irrigation,
weed and pest control in al units were managed uniformly. Soil chemical data were obtained by analyzing of Ec,
pH and bicarbonate each year in May. The leaf and seed samples were taken for essential analysis. When plants
growth completed, each plot was harvested separately then canola yield and also the phosphorus, iron and zinc
content of shoots and grain were measured.

Results: The results of two years indicated that the treatments had no significant effects on pH and
bicarbonate of soil while increasing sulfur application rate, caused a decrease in soil bicarbonate content. In
addition to that, the treatments did not affect the yield of canola significantly. In the first year of experiment,
treatments had shown significant effects (P=0.01) on glucosinolates, seed sulfur and Cu of leaf, whereas no
effect determination was occurred about indices of leaf and seed of canola. the results also suggested an increase
of 800 kg in the sixth treatment (600 kg sulfur consumption without Thiobacillus) and canola seed yield of
treatment T6 enhancedfrom 3446 kg to 4531 kg per ha. Fertilization treatment (T8) could not increase canola
yield, so it confirms that the nutrient concentration in experiment sites were near the critical level for canola

Conclusion: In total results revealed that different sulfur treatments have no significant and considerable
impacts on canola yield and soil chemical properties, and the effects was not observed in the second year of
experiment, too. Probably the sulfur consumed or sulfur oxidation in the experiments was not enough to cope
with high lime (14%) and buffering capacity of the soil. Also probably the nutrient concentration in test sites
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were more than critical level for canola and plants absorbed enough nutrients from the soil. No increase in canola
yield in fertilization treatments (T8) can confirm this opinion, though. It also seems that there were no favorable
conditions (soil moaisture) for the oxidation of sulfur in the soil.
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