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Table 1- Some meteorological criteria of the experimental site during the crop year 2017-18 and 2018-19.
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Table 2- Some physical and chemical charactristics of the studied soil.
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Figure 2- Effect of Microorganisms on No. main
stems.
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Figure 1- Effect of Cultivar on No. main stems.
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Table 4- Mean comparison interaction effects of Cultivar and Microorganisms on pods length, number of pods per

plant and 1000-seed weight of different rapeseed cultivars under stress and non-stress conditions and
microorganisms during two cropping years.

s a5 15 o 5 oot dsk G203 o7 A (¢.5) «ils Jl52 035
(Microorganisms) (Cultivar) (el Number of pods per IOOQ—Seed
Pod length (cm) plant weight(g)
(Modena) ts 4 6.35¢ 91,33 Imno 3.85%
(Karaj - DV— ¢z 5 553! 89 75 o 3.86 <
Karaj - 2) Y= ¢ 5 5.49™™ 90.75™ 3.6347
(Karaj - 3)v— - 5 5.45'm 89.25" 3.69"
oAb Ok (Okapi) 451 6.35° 92.16 4™ 3.70 ¢
(No inoculation) (Licord)s, ;5 6 03758 3 68"
(Opera) | ;| 4.99P 92 25k 3.571
(Zarfam) 23] 5.00° 88.40° 3.32%
SLM-046 4,761 86.83" 3.29%
(Talayeh) 43 6.34° 98.25° 4.19"
Modena) is 4o 6.90% 94.75% 4.08°
(Karaj - DV— ¢z 5 5.9p¢h 93.80%h 3.79 <F
Karaj-2) Y= - 5 5801 93 .40 3.75%¢
(Karaj - 3)¥— ¢z 8 5.85M 91.83%™ 3.74%eh
Arthrobacter Okapi) ' 6.65 973 3.82°
siccitolerans (Licord) s,,5J 6.43 " 98.25°¢ 3.79 of
(Opera) 1 | 5 45 Imn 95.80° 3.63%
(Zarfam) o6, ; 5.41™ 92.4( K 3.63¢
SLM-046 5.27° 91.08 ™ 3.56
(Talayeh) «3 5.67K 104.10% 4.42°
(Modena) s 4 6.58¢ 93 40N 3.90°
Karaj - D1 =- 5 5715 93.17" 3.77
Karaj-2) Y= - 5 569k 92,90 3.71°h
Karaj - 3)¥- - 5 5.78 ik 91,83 3.744
piriformospora (Okapi) 451 6.57¢ 96.50 % 3.744
indica (Licord) s, ,5J 6.45° 97.83° 3.85%
(Opera) 1 | 5.29° 94.83 2 3.72%h
(Zarfam) 6 537" 90.25°" 3.60M
SLM-046 5.05° 90.00 P 3.57"
(Talayeh) 430 6.69" 101.67° 4.47°

(LSD ) wtly (o o )3 0 o 53 s e B B S S 53 S ke B Ghls by Sl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 4- Mean comparison interaction effects of cultivar and microorganisms on plant height, harvest index and

biological and grain yield of different rapeseed cultivars under stress and non-stress conditions and
microorganisms during two cropping years.

Syl losm 3 Sdas - J/Jﬁ“& oals
s 6 s S P (n i) (s 55 2pAHS) o esis,
( Microorganisms) (Cultivar) Plant height Biologicall G (') w ld Harvest index
(cm) yield(kg h™) rg{“g‘ h}’}; (%)

(Modena) s 5o 100.179 7189.17%" 2681.42] 37.47%

Karaj - D\v—z 5 9570 % 6649.58 ™ 2454.00" 36.85 1

Karaj-2) Y= 5 94.25" 6224.17" 2376.58™" 38.20¢

Karaj -3)¥— £ 5 89.60" 5969.75 ° 2302.30° 38.55%

b o5 (Okapi) T 94.80" 6623.67™ 2613.75" 39.45°
(No inoculation) (Licord)s , S 91.30™ 6304.90 " 2653.58%" 42.29%
(Opera) | ;| 91.16™ 6274.16" 2386.00™ 38.13%

(Zarfam) ¢ ; 90.90" 6266.40" 2240.17° 35.75™

SLM-046 86.58 ° 5580.00° 2124.08° 38.18¢

(Talayeh) 430 102.20° 8209.17° 2885.17° 35.14"°

(Modena) b 4 107.00° 8394.75% 3008.58" 36.28%*

Karaj - D\v— 75 99.25% 7548.10° 2772.17° 36.67"

Karaj-2) y— 5 96.40% 7207.30" 2603.42" 36.00 &'

Karaj -3)v— -5 93.50" 6852.17" 2533.30 36.95"

Arthrobacter (Okapi) 71 100.17¢ 7731° 3050.00% 39.39°
siccitolerans (Licord) s ,,5J 95.16¢ 6902.58 2953.25° 42.80°
(Opera) | ;| 95.60" 7022.25"* 253275 36.06¢

(Zarfam) o6, 96.50 7158.5 ehi 2409.58 ' 33.579

SLM-046 91.05™ 6397.75" 2364.75" 37.05°"

(Talayeh) <> 107.40° 9177.4° 3099.17° 33.79™

(Modena) s 105.70° 8428.58° 2910.50 34.55™4

Karaj - D= ¢ 5 98.60° 7356 2612.83" 35.50%"

Karaj-2) Y= - 5 96.90" 7093.10 ™ 2549.50 35.94"
(Karaj - 3)¥— 7 5 92.58 6781.17™ 2551.75* 37.58%

piriformospora (Okapi) ;' 98.60° 7476.40° 2945.83% 39.45°¢
indica (Licord) s, & 95.70" 6962.67 2894.67° 41.60°
(Opera) | ;| 96.08"" 6970.75 ™ 2590.33" 37.04¢"
(Zarfam) o6, 96.40' 7122.50™ 2426.25'™ 34,07 P

SLM-046 91.30™ 6390.10" 2289.25% 35.84"m
(Talayeh) 4> 106.70° 8940.83° 3092.42° 34.70™P

(LSD ) wtly (o o )3 0 o 53 s e B B S S 53 S ke B Ghls by Kl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 5- Mean comparison interaction effects of stress and Cultivar on Leaf area index, number of seeds per pod,

pod length and number of pods per plant of different rapeseed cultivars under stress and non-stress conditions and
microorganisms during two cropping years.

b el 55 S gl parls e oot b S
Moisture ) (Cljll“tiVal‘) Leaf area oo (e Sle) number of pods per
(conditions index Nor;e(;fps(fgds Pod length(cm) plant
(Modena) ts 5 4.02° 2539 ° 7.04 ° 99.05 °
(Karaj - D=z 8 3.85 « 21.7 © 6.15 ° 98.44 <
Karaj -2) Y=~ 5 3.73 < 21 %f 6.05 97.16 °
5 0y (Karaj - 3)¥— ¢z 8 3.7°F 20.78 °® 6.09 95.89 *
( non-stress) (Okapi) " 3.8 < 245° 6.77 ° 100.11 °
(Licord) », 5J 3.77 of 242 ° 6.6 ° 100.55 °
Opera) | 3.76 21.6 56! 98 d
(Zarfam) ¢ ,; 387 ° 205 570 9527 f
SLM-046 34 ¢ 19.1 M 5.46 93.67 &
(Talayeh) 43 422° 242 ° 7.06 * 106.7 *
(Modena) ts 5 3.03 20.39 6.25 ¢ 87.28
Karaj - D=z 5 3.05 ' 19.44 © 53k 86.05 ¥
(Karaj - 2) Y= = 5 3! 18.67 527 & 87.55 1
Karaj - 3)¥— 5 2.85 17.94 § 53k 86.05 ¥
(stress) s (Okapi) 15" 297" 21.39 ¢ 6.27 ¢ 90.55
(Licord) s, 5J 2.99 20.89 °f 5.97 ¢ 92.67 "
Opera) 1, 2971 18.7 487" 90.61
(Zarfam) 6 2.98 17.39 ¥ 483" 85.44
SLM-046 265K 16.7 * 46 ™ 85 !
(Talayeh) 43 327 F 2022 & 6.14 ° 96 f

(LSD) wdl o 20550 ma 53l gime BVl L 0o G 3 S e b > Ghls b, Kl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 5- Mean comparison interaction effects of stress and Cultivar on 1000-seed weight, Plant height, Harvest

index and Biological and Grain yield of different rapeseed cultivars under stress and non-stress conditions and
microorganisms during two cropping years.

Sosbs Bl , dmoss wpgil o Sles Ao s Slae Sl el

Moisture ) = O Gegl)  GSa e SAS) (e, o S5kS) (4252)
(conditions (Cultivar) 1000-seed Plant Biological Grain yield 'Harvest

weight (g)  height(cm)  yield(kgh™) (kg h™) index (%)

(Modena) b 4 417° 109 ° 9006.3 ° 31182 ° 347"

Karaj - D\v— 75 4.107 * 1035 ¢ 7828.17 © 2890.39 ° 36.94

Karaj-2) Y-, 4101 % 1016 ¢ 7672.27 2856.4 ° 37.29 <

_ (Karaj - 3)¥—z 5 4.1 b 97.77 & 7325.7 ¢ 2785.5 ¢ 38.05 °
(n;:mes'S) (Okapi) 51 4.034 ¢ 102.67 « 7825.2 ¢ 31135 ° 39.8 °
(Licord) s 54 4.033 ¢ 99.7 7337.94 © 3047.22 ° 4187 °

(Opera) | ;| 3.9 ¢ 99.28 7365.1 °© 27225 ¢ 36.98

(Zarfam) ¢ 3 372 ¢ 98.9 7539.67 ¢ 26232 F 348

SLM-046 371 ¢ 96.49 " 6784.3 & 2476.1 ¢ 36.5 °%

(Talayeh) <> 4.64 * 1106 ° 9745 * 3323.5 ° 34.14

(Modena) b 4 3.74 ¢ 99.6 7002 f 26154 F 37.5 <

Karaj - D= ¢ 5 35 F 92.17 4 6540.94 " 23356 " 35.77 &

Karaj-2) Y-z 3303 " 90.11 6010.77 ' 2163.2 7 36.14

(Karaj - 3)¥—z 5 335" 86.05 ! 5743 2139.4 37.3 <

A5 (Okapi) 51 3.48 93.05 6728.8 & 26262 * 39.07 *
Stress) (Licord) s, & 352 F 88.39 * 6108.8 25934 F 426 °

(Opera) | ;| 3.38 ¢ 89.28 1 6146.3 2283.56 37.17

(Zarfam) ¢ 3 3.33 M 90.28 61586 2094.1 ¥ 34.11

SLM-046 324 82.8 ™ 5460.89 2042.6" 37.5

(Talayeh) 430 4.08 100.33 © 7806.89 © 2727.67 © 34.96 M

(LSD) tdl o o330 ra 53 Jls gime BV WL O g G 3 S e B gl b Kl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 6- Mean comparison interaction effects of stress and Microorganisms on on Leaf area index, number of

seeds per pod, pod length and Plant height of different rapeseed cultivars under stress and non-stress conditions
and microorganisms during two cropping years.

55 als sl

) ™) st Jsb <5 gl
Shsbs il LAMG).J_}K,?‘ S, Ch"‘ o (o) (o)
(Moisture conditions) ( Microorganisms) Leaf area No. of Pod length Plant
index seeds per (cm) height(cm)
pod
(No inoculation) ik ¢34 b c c b
L5 O e 3.62 21.3 5.92 98.6
Arthrobacter siccitolerans 3.94 ° 2325 *° 6.5° 103.9°
(Non-stress) b b
piriformospora indica 3.89 ° 22.33 6.34 103.2°
(No inoculation) =ik o4, 281 °© 183 F 534 F 88.7¢
o~
Stress) Arthrobacter siccitolerans 3.1° 19.9 ¢ 5.58 ¢ 92.46 ¢
piriformospora indica 3.02 ¢ 19.3 °© 552 ° 92.4°

(LSD) ezl o 4o 53 0 praw 53l fme Vel 8L Ot G )3 S 2 B> Ghls b, Kl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 6- Mean comparison interaction effects of stress and Microorganisms on Harvest index and Biological and

Grain yield of different rapeseed cultivars under stress and non-stress conditions and microorganisms during two
cropping years.

S5 4 g 2 Sas als 3 Slas by el
i Pt e iSa ¢ SAS) Gy 0 54k ()
(Moisture conditions) (Microorganisms) Biological yield Grain yield Harvest index
(kg h™) (kg h™) %)
(No inoculation) =ik o4, 7285.8 ¢ 2739.57 ¢ 37.7°
U Ok
Arthrobacter siccitolerans 8187.7% 3019.85*° 37.06 ¢
( Non-stress)
piriformospora indica 8055.3 ° 2935.67° 36.57 ¢
) (No inoculation) =ik o4, 5772.37°¢ 2203.85°¢ 38.3°
s
Arthrobacter siccitolerans 6690.6 ¢ 2445.55 ¢ 36.65 ¢
(Stress)
piriformospora indica 6649.07 ¢ 2437 ¢ 36.69 °

(LSD) tdl o o3 0 mlace 53 s i M BB O Sy 53 S ke B Ghls by Kl

In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 7- Mean comparison interaction effects of Cultivar, Microorganisms and stress on number of seeds per

pod, number of pods per plant, Plant height, Harvest index and Biological and Grain yield of different rapeseed
cultivars under stress and non-stress conditions and microorganisms during two cropping year.
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(Modena) ts,e 2417 % 9667  104.5% 8254.00¢ 2995.67 ¢ 36.28%"

(Karaj-DV—z 5 2117 ™ 9517™  101.00 *"  7373.17 % 2762.339 37.48 ¢

(Karaj-2)Y—z 5 2033" 9667  99.837  7098.50*"  2717.00 ¢ 38.28"

(Karaj-3)v—z 5 2017™ 94337 9500  6819.83"  2637.67"" 38.68"

YRy . N L
C“(’; oo (Okapi) 1 283% 96837 97507 7143508 2850.85°" 39.95%"
0 . . -

inoculation) Licord) 5,3 2283 9817 " 9633 6951.67" 2835.58° 41.11¢

(Opera) 1,1 20837 9550™  9550%"  6908.30"°  2576.30™ 37.32¢%

(Zarfam) 6,5 19507 92.67%  9533%" 699230 2495.00™ 35.68 °

SLM-046 18.00%*  90.67 9333  6253.67" 2337.50 37.38%*

(Talayeh) 43 2350 102.33°¢ 108.00° 9063.33°¢ 3187.67° 35.16™

(Modena) ts,»  27.00 *  100.83"  111.83*  9619.83° 3204.17 ° 3331%

(Karaj-DV— 5 21.83™  1003*"  105.17°  8098.5%  3072.17% 37.95

(Karaj-2)Y—z 5 21.50"™™  96.67"  102.33%"  8005.17%"  2979.00 ¢ 37.23%%

o (Karaj-3)v— 5 2133™ 9650  99.67 ® 765230  2854.50° 37.3¢%
Non.y  Arthrobacter (Okapi) 1 2617 ®  102.50°  105.83°  8239.30¢ 3339.68° 40.50%f
(stress siccitolerans Licord) 5,3 26.00™  101.6°° 10133  7557.67™ 3221.17° 42.61°
(Opera) 1 ) 2250 100.0  101.67®  7629.30 2792.67 9 36.621™

(Zarfam)¢6,5  21.007°  9683™  101.67°®  7717.00 "  2696.00™ 34.93 %

SLM-046 2033 ™ 9583™ 97635  7180.838™  2618.17'™ 36.47™

(Talayeh) 436 2483 < 110.5° 112.50*  10179.50° 3421.07° 33.06

(Modena) sz 25.00%¢  99.67%" 110.67° 9145.13°¢ 3154.83 ™ 34.50"
(Karaj-DV\— 5 2217 " 99.83% 10433 8012.83 %"  2836.67° 35.55°7
(Karaj-2)Y—¢ 5 21177 97.17™  103.67*"  7913.17°*  2873.30°¢ 36.35 %

(Karaj-3)¥— 5 20837  9683™  98.67™  7505.00" 2864.30° 38.16 ™

piriformospo Okapi) 51 24.50%  101.00°T  104.67 %  8092.80 © 3150.00™ 38.91
ra indica Licord)s,,$5 2283 101.8%  101.5°%  7506.5"  3165.80™ 42.17%
(Opera) | ) 21.50M™ 985 100.67 " 7557.67"M 2798.50 °™ 37.02™

(Zarfam) p6,5 21007 96.33%" 99837 7909.67 " 2678.67°™ 33.85"

SLM-046 19.00™  9450" 9850  6918.50"° 2472.67°F 35.75 °M

(Talayeh) 43 2433 % 107.33° 111.30° 9992.17° 3361.83*° 3397
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Continue the table 7- Mean comparison interaction effects of Cultivar, Microorganisms and stress on number of

seeds per pod, number of pods per plant, Plant height, Harvest index and Biological and Grain yield of different
rapeseed cultivars under stress and non-stress conditions and microorganisms during two cropping year.
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(Modena)tss»  19.83"  86.00™  95.83K 6124.03™  2367.16"  38.677
! 7C’S s-v yZ p-t uv uvw Imn
i 18.83 84.30 90.33 5926.00 2145.67 36.23
(Karaj-1)
Y-S5

C. 18.50 ™Y  84.83%” 88.67" 5349.83 " 2036.17% 38.11 &

(Karaj-2)
e Y—z~S )
wx vz y 119.67 ™ 1967.00 ¥ 425

No) (Karaj-3) 17.17 84.17 84.33 5119.67 967.00 38

(inoculation  (Okapi) 481  20.50%"  87.50™  92.17°9  6103.83*" 2376.67™ 3897
Licord)s, &3 20.17™  89.33  86.33% 0817 ouis00 4376
(Opera)l ! 17.33 " 89.00°™  86.83%  5640.00*Y 2195.67 "%  38.95
(Zarfam)ebs 5 16.83 * 84.17%* 88.50™  5640.50"Y  1985.33* 3583 "™
SLM-046 14.83 ¥ 83.00 * 79.83 % 4906.30" 1910.68 * 38.98 1
(Talayeh)a™b 19,00 ™ 94.179  96.50™ 7355008 258246 ™  35.11™
(Modena)tsse 2117 ™ 88.67°™ 102339 7169.338™  2813.00 %  39.25%

V=S

o C. 19.83 ™ 87.33"™ 9333 6997.67' 247217  35.38?°
(Karaj-1)
(stress)
Y-S5
C. 19.50**  89.17°" 90.50P"  6409.50%°  2227.87%  34.76""
(Karaj-2)
Y-S .
Arthrobacter K C. 3 18.83%  87.17"% 87.33 % 6052.00™  2212.17"Y  36.58™
siccitolerans (Karaj-
Okaph 451 21,67 ™  92.17""  9450™  7227.67™  2760.33¢  38.25%
Licord)s,, 4 21.50M™  94.83°T 89.00 © 6249.5% 268533 4298
(Opera)l ! 19.5071  91.67™  89.50"™  6415.67%  2272.83™  35.50°"
Zarfam)el,;  17.83%  88.00°Y  91.33°°  6600.007  2123.17" 3221
SLM-046 17.83"*  86.33"* 84.50Y 5614.67"Y  2111.3™ 37.75%*
(Talayeh)adl  21.50™™ 97830 1023097 817533  27773% 3397
(Modena)tsse  20.17™  87.17™™  100.67°"  7712.00®  2666.177™  34.60"
V=S ]
piriformospo (Karaj-1) 19.67°"  86.50"*  92.83 P 6999.17 ™  2389.00 7 3575
ra indica
Y-S5
C. 18.00"*  88.67" 91.16 ™ 6273.00%  2225.67™ 35.52°"
(Karaj-2)
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(Karaj-3) 17.83
©Okapi) .51 22,00 1
(Licord) 5,3 21.004°
(Opera) 1 ! 19.33 %%
Zarfam) e, 17.50 V™
SLM-046 17.50 **
(Talayeh) 4> (.17 ™

86.83""Y 86.5% 6057.33™  2239.17* 37.00"
92.00"" 92.5™P  6860.00 ™ 2741.63%  40.00%¢
93.839" 89.83™  6418.83%°  2623.35™  41.00%
91.17™ 9150 ™ 6383.83"  2382.17™ 37.07™
84.177* 93.00™ 633530™  2173.83"™  34.30"Y
85.67™Y 84.177 5861.67"°  2105.83™ 35.93m°
96.00"  102.17¢%¢ 7889.5%  2823.00°®  35.80™
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In each colomn means with the same letters are not significantly different at 5% probabiliy level (LSD).
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Table 8- Correlation coefficient between characters measuring during two cropping years.

-
= ' =]
T 12 38 g8 5 5, 582 42
%.9 :q},gﬁw,gsaajaxsﬂ:ﬁgg £
:‘;81&;7) ué’ﬂ\gg,gi%.ﬁwf).ﬁ\% g
2.8 i Bh D O e 9 Ry '%J
%8527&‘3‘52"-’”35“%’%87§ -
S 32 33 m'eg—dqa.mﬁj,xg
& = 812 x5 s M 3
— ‘Q Z
Grain yield «ls s Sles 1
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Harvest index c.ils , axls 032" 042" 1
Plant height « 5, ¢l 073" 088" -031" 1
1000-Seed weight «ls Sl 055 0.737  0.69™ 013" 077 1
| sla $lu sl ok ok o o o
et st Sl 055" 069" 027" 06" 06l 1
No. main stems
No. pods w5 53 55 sl 0.84" 072" 01™ 065" 065" 0517 1
Pod length o>, = J b 089" 075" 014 072" 0esT 9% o777 1
No. seeds per pod .= s <l 078" 063" 015" 058" 057 047 077 0787 1
Leafareaindex S, hw axls 0657 0777 026" 077 059" 0557 0667 059" 053" 1
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** and * are mean significant at the level of 1 and 5%, respectively.
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