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Abstract

Today, development of rapeseed Brassica napus cultivation has been considered due to the need to produce edible oil.
Using chemical pesticides and fertilizers for the product increase has had detrimental effects on the environment and
food safety. Applying probiotic agents could increase rapeseed improvement and growth factors besides promoting crop
resistance to pests and diseases in sustainable agriculture. Thus, the endophytic role of Beauveria bassiana as the most
well-known insect pathogenic fungus was investigated in five rapeseed varieties as Okapi, Nepton, Nafis, Nima, and
Atura in terms of establishment and improvement of their growth indices. The seeds of these cultivars were treated by
immersion in fungal suspensions of 10® and 107 conidia per ml and by coating with fungus conidial powder. Sampling
was performed to determine the presence of fungus in the plant and to measure growth factors, until 21 days after
inoculation. To re-isolate the fungus from the plant tissues, the tissues were plated on SDAY and evaluated after 10
days. The results showed that the fungus was well established as an endophyte in all varieties. Analysis of data on
growth variables showed that there was a significant difference between treated and control plants for each variety.
Nepton demonstrated a better response. Since this cultivar is one of the winter varieties that is commonly cultivated in
Iran, seed treatment by the fungus could be used operationally in our country. This will improve the growth traits of the
strategic plant, rapeseed, and increase the yield indices, ultimately.
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Fig 1. Colonization percentages of Beauveria bassiana in rapeseed varieties with different inoculations, 21 days after

inoculation.
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Table 1. Analysis of variance for effects of Beauveria bassiana seed inoculation on seedling growth indices of rapeseed
varieties.

Mean square

S.0.v df Root length  Shoot length Leafarea  Fresh weight ]
X Dry weight ()
(cm) (cm) (cm?) ()
Variety (V)
4 9.21 47.3%* 273.7** 0.49** 0.0060**
Inoculation (1)
3 34.2** 2.14 24.2* 0.035** 0.0016**
V*|
12 8.72* 3.77** 19.3* 0.026** 0.0009**
Error
40 3.6 1.28 8.85 0.004 0.0002
C.V(%)
- 16.8 17.6 135 55 14.7

*and **: Significant at 5 and 1% probability levels, respectively.
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Table 2. Main effects of cultivar and inoculation on seedling growth indices in rapeseed.

Root length Shoot length i )
Treatments (cm) (cm) Leaf area (cm?)  Fresh weight (g)  Dry weight (g)
cm cm

Okapi 11.67° 9.76% 30.00 @ 1.071¢ 0.099°
S Nepton 12,57 % 6.38° 21.27° 1.199° 0.135°?
E Atora 13.14 % 6.01 ¢ 17.34°¢ 0.916 ¢ 0.080°¢
(5]
c>? Nima 11.60° 5.39 « 19.75 ¢ 1.4572 0.127°2

Nafis 13.582 4.60¢ 21.90° 1.055°¢ 0.097®
- Control 11.0° 6.1 2050 1.07° 0.094°
:c: Coating 12.4° 6.12 215® 1.183 0.106 ®
‘—E 108 1467 6.9° 22.8° 1.15%® 0.116°
g 107 11.9° 6.5 23.3° 112 0.111°

Mean in each column followed by similar letter(s), are not significantly different at 5% probability level, using Tukey’s Multiple
Range Test.
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Table 3. Interaction effects of Genotype and Inoculation on seedling growth indices of rapeseed.

Shoot length Leaf area Shoot fresh Shoot dry
Treatments Root length (cm) ) )

(cm) (cm?) weight (g) weight (g)

Control 10.50 cde 7.03 ¢ 23.30° 1.03 0.088 fon

] Coating 11.83 b 10.10°® 31.40° 1.18¢ 0.090 fon
Okapt 108 12.56 P 11.40°% 32.232 1.03f 0.114 cdef
107 11.80 bed 10.52 @ 33.062 1.03¢ 0.106 9efo

Control 11.56 bede 6.20 bede 20.83 bed 1.13 def 0.088 fon

Nepton Coating 11.66 bede 5.66 cde 21.71 b 1.17 ¢ 0.117 cde

108 14.43° 7.02 k¢ 21.38 bed 1.10 defo 0.166 2

107 12.63 bcd 6.66 bcd 21.16 b 1.38°¢ 0.1682

Control 8.20 ¢ 7.86° 16.83 % 0.81h 0.078"

Coating 13.57 ¢ 5.39 cde 17.65 o 0.91h 0.086 9"

Alora 108 18.47 2 5.47 cde 17.71 cde 1.05f 0.073"

107 12.33 bed 5.33 cde 17.16 c 0.88" 0.084 9

Control 11.66 bede 4.86 % 20.00 bed 1.34°¢ 0.117 cde

. Coating 11.53 bede 5.13 ¢ 1476 ¢ 1608 0.140 b¢

Nima 108 13.56 ¢ 6.03 bede 20.93 bed 1.50° 0.131
107 9.66 % 5.53 cde 23.33° 1.36°¢ 0.119 cde

Control 13.23 ¢ 456 ¢ 21.75%¢ 1.03 0.096 fon

) Coating 13.73 ¢ 4.43¢ 21.96 ¢ 1.06 0.099 efoh
Nafis 108 13.96 ™ 4.60 ¢ 22.06 "¢ 1.07 9 0.098 efon
107 13.40 ¢ 4.72°¢ 21.85%¢ 1.03 0.097 efoh

Mean in each column followed by similar letter(s), are not significantly different at 5% probability level, using Tukey’s Multiple

Range Test.
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