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The current research aimed to study the effect of delaying the fall planting date
of rapeseed in cold climates using Trichoderma fungi. An experiment was
conducted as a split plot based on an RCBD design with three replications using
the Ahmadi cultivar in the East Azarbaijan Agriculture and Natural Resources
Research and Education Center for two years (2021-23). The main factor was
planting date including apropos (11 and 21 September) and late cultivation (1 and
11 October), and the sub-factor was Trichoderma fungi (Trichoderma harzianum)
treatment including control, seed, and soil treatments. Delaying the planting date
from 11 September to 11 October by increasing 20.7 percent in cold damage led
to a decrease in seed and oil yields by 1425 and 676 Kg ha™, respectively. The
soil and seed treatment with fungi significantly increased plant growth rate and
chlorophyll and decreased cold damage during winter from 35.2 in control
(unused fungi) to 28.7 and 21.3 percent in soil and seed treatment, respectively.
In addition, seed and oil yields increased. These effects were higher in seed
treatment and seed yield increased by 27 and 27.6 percent on the 11 September
and 11 December planting dates, respectively, in soil treatment by fungi.
According to the results, using Trichoderma fungi as a seed treatment on 11
October late cultivation date, increased seed yield from 2703.3 to 4128.6
Kg ha. The mentioned fungi by increasing fall growth and decreasing cold
damage in rapeseed, caused a prevent of significant decrease in seed yield at late
cultivations.
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Planting date (B) 3 23.792** 2.312** 7591881.593** 5.481** 1701004.323**
YxB 3 0.421™ 0.008" 14759.074 0.074"s 3922.794 "
Error; 12 0.884 0.046 63241.889 0.625 11051.010
Fungi Efftme”t 2 11.792% 2.378%* 3343481.764% 2667  730832.632%*
YxB 2 0.014" 0.028 " 72121.625* 0.389 M 19300.316 ™
AxB 6 0.069 " 0.038* 193451.690* 2.870** 35265.437*
YxAxB 6 0.144" 0.008 " 21243.255"™ 0.074m 4342.608 ™
Error; 32 1.056 0.015 71597.278 0.986 18087.377
C.V. (%) 3.52 3.95 7.85 2.22 8.81
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Planting Fungi Chlorophyll Plant absolute Cold hPIgr;]t Pods per
date treatment concentration growth rate damage eight plant
(%) (cm)

11 Sept. Control 46.2 d-e 4.6 ab 10.3 ef 134 de 157 b-e
Seed treat. 59.7 a 56a 6.3f 154 a 174 a

Soil treat. 49.2 cd 52a 6.5f 142 be 165b

21 Spt. Control 43.2 fg 4.4 a-c 15.8 de 133e 159 bc
Seed treat. 55.0 ab 5.4a 11.0 ef 153 a 175a

Soil treat. 43.2 fg 52a 143 e 139 cd 158 b-d

1 Oct. Control 40.8¢ 3.1b-d 31.2ab 122 f 149 ef
Seed treat. 48.3 c-e 3.1b-d 21.2cd 144 b 162 b

Soil treat. 425 fg 29cd 26.2 bc 132¢e 152 c-e

11 Oct. Control 415 fg 25d 35.2a 110 h 143 f
Seed treat. 51.8 bc 2.7d 21.3cd 124 f 159 be

Soil treat. 44.2 e-g 2.7d 28.7b 116 g 150 d-f

ol (S 905l b doyd gy Jlein] gaw 53l xe Cglis pae S by i b 53 Alde g

€. Jgas dald
Planting Fungi Seeds per 1000-seeds  Seed yield Qil Qil yield
time treatment pod weight () (Kg h?) percent (Kgh?)
11 Sept. Control 30 ab 3.2b 3706 b 456 a 1692 b
Seed treat. 3la 3.7a 4735 a 44.6 ab 2115a
Soil treat. 30 ab 3.3b 3945 b 45.6 a 1802 b
21 Sept. Control 29 a-c 3.3b 3533 bc 445 ab 1573 be
Seed treat. 3la 3.6a 3905 b 45.2 ab 1765 b
Soil treat. 30 ab 3.3b 3837b 45.0 ab 1727 b
1 Oct. Control 28 b-d 2.6¢C 2766 de 43.0b 1198 de
Seed treat. 29 a-c 3.3b 3551 bc 455a 1615 bc
Soil treat. 28 b-d 2.6¢C 2840 de 44.2 ab 1255 de
11 Oct. Control 27d 25¢c 2451 e 43.8 ab 1075 e
Seed treat. 29 b-d 3.2b 3128 cd 44.7 ab 1398 cd
Soil treat. 27 cd 2.6¢C 2531 e 43.8 ab 1109 e

ool (S G903l b doys gy Jlain] saw )3 )b ime glis pae Sl gty 3 wlie gy

050l S addlles 3y90 iy 03l (Siuwad ol s 0 J9'\?

Plant cold pods 1000-

Chlorophyll Plant Seeds Seed Qil Qil
) absolute damage heiaht per seeds ield reent el
Traits concentration growth  percent eig plant per weight yie perce yie
rai (2) e @ @ Pg pd© YO @) @) (0
2 0.55M
3 -0.67* -0.91**
4 0.72** 0.81** -0.84**
5 0.88** 0.79** -0.85**  0.93**
6 0.69* 0.90** -0.94**  0.96** 0.93**
7 0.81** 0.83** -0.89**  0.88** 0.94** 0.93**
8 0.74** 0.91** -0.94**  0.91** 0.89** 0.94** (0.94**
9 0.47 0.61* -0.79**  0.68* 0.63* 0.69* 0.72**  0.69*
10 0.74** 0.91** -0.94**  0.91** 0.89** 0.94** 0.94** (0.99** (0.73**
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