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Figure 1- Monthly temprature in agronomic year 2016-17. L1 and L2: Khoramabad and

Aleshtar locations, respectively
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Figure 2- Monthly mean precipitation in agronomic year 2016-17. L1 and L2: Khoramabad

and Aleshtar locations, respectively.

Table 1- Chemica characteristics of soil

Zn Fe Cu 3
- . K P oc oC T.NV EC x 10
abaslocdion Lt mgkg! (%) R B S CONN O PH - (dsmy
Khorramabad
_ 248 35 095 045 18 20 095 37.1 73 0.51
bl oy
idl Aleshtar 315 22 09 032 21 18 09 343 7.8 0.74
S (S5b Slogas -V Jgux
Table 2- Physical characteristics of soil
ailw LOCation Sand b Silteds Clay o) ke el FO'C P.\!V-P
(%) (%) (%) Soil Texture (%) (%)
LT p 55 Khorramabad 19 46 35 Silty- Clay 28 13
i Aleshtar 22 40 31 Silty- Clay 25 11
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Table 3- Combined analysis of variance of measured traits in canola

Grainper  1000-grain

SO.V. df Height  pod per plant pod weight Grainyield Harvest Index
Ol i’ 2bo 8ol31 azy0 eyl WL slawy G s il s 15 039 als 8 ySlos el asl
Location (L)
i 1 3466.08 43296.42 116.92 0.3626 228771 0.0137
Replication (R)
S5 4 709.34 2876.57 29.74 0.3542 896834 1.8193
Variety (V)
b 3 89.06 1432.82 3.29 0.2682 2500918** 20.0271
J
Bio-fertilizer (BF)
L 3 226.56 127.84 7.35* 0.6511 785805 12.8097
) 95
LxV 3 378.42 626.16 1.46 0.2644 63726 4.8710*
L x BF 3 102.36 1354.90 0.50 0.1135 237524 5.2452*
V x BF 9 116.09 1266.56 5.09 0.1947 211693 8.1662**
L xV xBF 9 120.61 956.23 10.19 0.0868 442302** 1.0402
s Error 60 106.32 1845.81 6.13 0.0560 69360 1.8388
&l i g o CV. %0 6.48 17.14 8.95 8.46 16.25 521

TN 900 Sl mhaw o lo Sme oyl Sme i ol Sy i g % NS
ns,* and **: Not significant and significant at at p<0.05 and P<0.0.1, respectively.

=Y Jgue aolof
Table 3- Continued

SO.V. Df Grain Oil Grain Protein Qil Yield Protein Yield
Ol el @ilo @l azyo &ls (L) ails (udigy €9, 9 5 es g 8 Sdas
Location (L)
i 1 0.0704 6.6150 37344 241.98
Replication (R)
S5 4 1.2742 0.0763 159599 50932.55
Variety (V)
" 3 0.9992 1.7515 489765* 125211.32
J
Bio-fertilizer (BF)
L 3 0.0364 0.0449 134749 41212.29
g 095
LxV 3 15.2651 9.7483 24150 29221.98
L x BF 3 0.3618 3.3633 41872 30896.65
V x BF 9 4.0894 5.8478 24979 33015.11
L xV xBF 9 8.0447** 2.8307** 82551** 28974.98**
Ws Error 60 1.2973 0.2889 15246 3428.03
&l i o o CV. %0 12.74 12.30 17.06 15.95

TN 900 ezl mav (o Jls s Gl pire pf oS Sy g % NS
ns,* and **: Not significant and significant at at p<0.05 and P<0.0.1, respectively.
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Table 4- Mean comparison of effect of location, variety and bio-fertilizer on height, pod
number per plant, grain number per pod and 1000-grain weight

syl L Sloas B Ho wild alo I 39

sbews Treatment Height ~ Pod number  Grain number 1000-grain

(cm) per plant per pod weight (g)
Location obf p,» Khorramabad 165.0a 271.8a 28.77a 2.73a
e sl Aleshtar 153.0b 229.3b 26.56b 2.86a
W pl§  Gabriella 160.5a 262.0a 27.3a 2.86a
Variety osws  Nepton 156.8a 248.6a 27.3a 2.72b
pegy =51 Okapi 160.8a 245.4a 27.9a 2.69b
sk 51 XPower 157.9a 246.3a 28.0a 29la
13,85 Mycorrhiza 157.1b 251.5ab 28.1a 2.83b
Bio- »SLeisl  Azotobacter 163.3a 249.6ab 28.1a 2.75b
fertilizer Mycorrhiza + Azotobacter 156.6b 247.9b 27.2b 2.99a

(- 3 S Non-application of bio-

d P 158.9ab 253.2a 27.1b 2.60c

s_é).m pus fertilizer

il e 5SSl glaials iz ygesl bl o 10 B mhaws jo lo e BV BB caiiaan S piie By sl (e o 0 aS ol Sl
Means in each column followed by similar |etter(s) are not significantly different using Dancan’s Multiple Range
Test.

Harvest mdex (Yo)

V1 V2 V3 V4

sy el o8 5o adlaie lie Sl (oSl anglie Y S0
Figure 3- Mean comparison of location x variety interaction on harvest index of canola

9b ST 5 T cygis M8 o) s s VA JIVL ¢ nadl g oblp 5 adhate s jar L2 4 L1
L1 and L2: Khoramabad and Aleshtar locations; V1 to V4: canola varitis viz. Gabriella, Nepton, XPower and
Okapi, respectively.
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Figure 4- Mean comparison of location x bio-fertilizer interaction on harvest index of canola
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L1 and L2: Khoramabad and Aleshtar locations; F1 to F4: application of mycorrhiza, azotobacter, mycorrhiza +
azotobacter, and non-application of bio-fertilizer, respectively.
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Figure 5- Mean comparison of variety x bio-fertilizer interaction on harvest index of canola
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V1 to V4: canola varitis viz. Gabriella, Nepton, XPower and Okapi; F1 to F4: application of mycorrhiza,
azotobacter, mycorrhiza + azotobacter, and non-application of bio-fertilizer, respectively.
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Table 5- Mean comparison of location x variety x bio-fertilizer interaction on grain, oil and
protein yield of canola

. als s &ls o PHINRR gy d oo o5 es
“'I'_M ':j’ ""‘“F’ . Grain ﬁ%‘d Gra ;:S)I | Grai nﬁ;{éi n u(;ﬁ)Yﬁelll: P\r(?;e:jn
(kghar) (%) (%) (kgha) oo
L1 V1 F1 4705.5bc 42.3ab 21.9a 1992.0abc 1033.6de
L1 V1 F2 4540.3b-f 43.5a 22.1a 1977.7abc 1003.1d-g
L1 V1 F3 4625.5bcd 41.1b 22.1a 1901.1b-e 1022.5def
L1 Vi F4 4489.2c-g 40.9b 23.4a 1837.5b-f 1052.1cd
L1 V2 F1 4357.5¢-i 41.16a 23.1b 1794.3b-i 1005.1d-g
L1 V2 F2 4074.9e-j 42.56a 21.9c 1730.3d-j 894.7¢-j
L1 V2 F3 4215.5¢+ 43.03a 21.7c 1811.2b-g 914.8f-i
L1 V2 F4 4048.9f-k 41.46a 24.1a 1678.8e-k 975.9d-h
L1 V3 F1 3920.8h-k 40.1ab 24.7a 1572.2g-k 971.4d-h
L1 V3 F2 3900.8ijk 39.8b 24.8a 1554.1ijk 968.6d-h
L1 V3 F3 4281.6¢-i 39.5b 24.5a 1695.1d-k 1048.8cde
L1 V3 F4 3673.0k 41.3a 21.8b 1516.7jk 800.6j
L1 V4 F1 4484.1c-g 42.0ab 23.3ab 1884b-e 1048.1cde
L1 V4 F2 5020.0ab 40.1b 23.2b 2012.6ab 1165.3b
L1 V4 F3 4263.3c-i 42.9a 21.9c 1831.0b-f 933.2e-i
L1 V4 F4 3649.7k 41.6ab 24.1a 1524.0jk 882.1hij
L2 V1 F1 4565.9b-f 41.63ab 22.6b 1902.0b-e 1031.3de
L2 V1 F2 4235.1c-i 39.93b 24.8a 1690.5d-k 1052.9cd
L2 V1 F3 5211.8a 41.26ab 25.1a 2151.7a 1307.8a
L2 V1 F4 4424.6¢-h 43.66a 21.9b 1931.3ad 971.6d-h
L2 V2 F1 3700.6k 42.3a 24.1ab 1565.7h-k 891.9g-j
L2 V2 F2 4279.3c-i 41.4ab 23.7bc 1770.4c-i 1017.4def
L2 V2 F3 4117.0d-j 40.5b 23.3c 1668.8e-k 960.5d-h
L2 V2 F4 3881.4ijk 38.4c 24.5a 1487.4kI 951.9d-h
L2 V3 F1 3725.5)k 43.167 22.2a 1607.6f-k 825.9ij
L2 V3 F2 4048.0f-k 41.933 21.6a 1702.1d-k 876.2hij
L2 V3 F3 4219.6¢-h 42.267 24.7a 1783.6b-i 1042cde
L2 V3 Fa 3027.8 42.800 21.8a 1296.4| 661.9k
L2 V4 F1 4332.3c-i 38.9b 24.5ab 1688.9d-k 1063.8cd
L2 V4 F2 3997.1g-k 42.6a 23.7bc 1700.6d-k 949.4d-h
L2 V4 F3 4332.8¢c-i 41.6a 23.5¢c 1805.5b-h 1019.7def
L2 V4 F4 4589.6b-e 41.9a 25.0a 1928.7a-d 1146.6bc

il e 5SSl (glaials iz ygesl sl o 10 B mhaws jo lo e BT GBS caiiaan S piie By sl (e o 0 aS ol Sl

Means in each column followed by similar letter(s) are not significantly different using Dancan’s Multiple Range

Test.

d5059500 05 s pas FA B FL ¢ gl ST 5 ST 98 b o8 o8yl cs s VA JIV L e il g oblp 5 dilaie cos s L2 3 VILL

(s 055 )5 pae g S Ugil g 1 105 plei 0,5 ¢ xS

L1 and L2: Khoramabad and Aleshtar locations; V1 to V4: canola varitis viz. Gabriella, Nepton, XPower and
Okapi; F1 to F4: application of mycorrhiza, azotobacter, mycorrhiza + azotobacter, and non-application of bio-
fertilizer, respectively.
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Abstract

Application of Bio-fertilizers are the most important sustainable strategies for
reduction of chemical fertilizers. To study the effect of mycorrhiza and azotobacter bio-
fertilizer on quantitative and qualitative characteristics of rapeseed cultivars, a factorial
experiment based on a randomized complete block design with four replications were
conducted in two temperate and semi temperate regions of Khorramabad and Aleshtar,
Iran. The bio-fertilizer application consisted of application of mycorrhiza, application of
azotobacter, combined application of mycorrhiza and azotobacter, and non-application
of bio-fertilizer as control. Cultivars used in this study were: Gabriella, Nepton, X-
Power and Okapi. Results showed that the average seed yields in two locations are
4265.7 and 4168.0 kg.ha' in Khorramabad and Aleshtar area, respectively. The highest
seed and oil yields, were belonged to Gabriella (4599.7 and 1923.0 kg.ha®,
respectively) and the least to Okapi (3849.6 and 1591.0 kg.ha®, respectively). The
highest seed yield was attributed to the combined application of mycorrhiza and
azotobacter (4408.0 and 1831.8 kg.ha, respectively) and the least to the non-use of
biological fertilizers (3849.6 and 1650.1 kg.ha™, respectively). As awhole, according to
interaction of three factors, Gabriella cultivar with combined application of bio-
fertilizers mycorrhiza and azotobacter and X-Power cultivar with azotobacter bio-
fertilizer recommended to Khorramabad temperate region and Aleshtar semi temperate
region, respectively.

Key words: Combined application of bio-fertilizers, Gabriella, Grain yield, Oil
yield, X-Power.
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