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Effects of entomopathogenic fungus Metarhizium anisopliae on alfalfa growth
promotion and anti-aphid induction
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Abstract: To determine the role of entomopathogenic fungus Metarhizium anisopliae in promoting
plant growth and improving plant resistance, alfalfa (Medicago sativa) was planted in soil mixed with
M. anisopliae. Several growth parameters of the alfalfa plants were measured in the laboratory, along
with the feeding selectivity, development, and fecundity of the aphid Therioaphis trifolii. The results
showed that plant height significantly increased by 0.87 cm compared to the control group after seven
days of fungal treatment. After 14 days, the number of branches was 3.88 and root length was 54.67
mm, both significantly higher than in the control group. When 14-day-old plants were exposed to
aphids, the branch count and root length continued to increase, significantly exceeding the control group
by the time the plants were 28 days old. Meanwhile, biomass, chlorophyll, and carotenoid content also
increased to varying extents. A selective test showed that the aphid numbers on alfalfa leaves treated
with the fungus decreased significantly by 28.57% compared to the control group within 24 h of testing.
Feeding aphids with leaves from the fungus-treated plants delayed development of the 1st to 4th instar

FEBTH « FRIUAN T IH AR TR (CARS-34-07B) , h E AV BFE=BESEABI 5 97 51 (Y2022GH12)
* Ji{7E# (Author for correspondence) , E-mail: xqnong@sina.com
Wi F 1 : 2023-03-09



240 X BRAE G TR RO B A A ISR SO R DU R S 443

nymphs and shortened adult lifespan by 30.09%, resulting in a significantly reduced total lifespan com-

pared to aphids in the control group. This study suggested that M. anisopliae promotes alfalfa growth

and enhances its resistance to aphids through increased damage tolerance, antixenosis, and antibiosis.
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Fig. 2 Effects of Metarhizium anisopliae and Therioaphis trifolii treatment on alfalfa plant height, branch number, and root length
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Fig. 4 Effects of Metarhizium anisopliae and Therioaphis
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Fig. 5 Effect of Metarhizium anisopliae on antixenosis in alfalfa
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Table 1 Effect of feeding alfalfa leaves treated with Metarhizium anisopliae on the development and fecundity of Therioaphis trifolii

IR CK Gt TR AL B -
e - ‘ M. {zfzisopliae treatment 95% B Aw X [H]
Parameter ‘(ﬁ%i?& PEPRER DR ﬁﬂ?& PR DR 9% confidence
No. of live No. of live interval
insects Mean-SE insects Mean=SE
1450 % B 50 1.34+0.10 50 1.61£0.11 (-0.02,0.56) 0.070
Duration of thelst instar nymph/d
2 WS A B A 46 1.33+0.13 43 1.64+0.08 (-0.01,0.64) 0.056
Duration of the 2nd instar nymph/d
3T R i 43 1.74+0.07 40 1.95£0.09  (-0.04,0.45)  0.103
Duration of the 3rd instar nymph/d
4T % T 42 2.02+0.08 37 2.03+0.06 (-0.23,0.23) 0.987
Duration of the 4th instar nymph/d
T g 1 42 6.61+0.17 37 7.07+0.20 (-0.12,1.04) 0.119
Duration of pre-adult stage/d
Ji I 754y Lifespan of adult stage/d 42 15.12+0.80 37 10.57+0.89 (-7.23,-1.88)"  0.001
APOP/d 41 0.99+0.10 31 0.88+0.09 (-0.41,0.19) 0.466
TPOP/d 41 16.11+0.83 31 11.45+0.88 (-7.37,-1.96)"  0.001
PAERET IR 41 14.13£0.79 31 9.69+0.90 (-7.12,-1.77)"  0.001
Days of oviposition per female/d
BRI 41 18.30+1.14 31 22.76+2.19 (-0.99,9.91) 0.107
Fecundity per female
S A AR T Total lifecycle/d 41 21.73+0.78 31 17.64+0.91 (-6.77,-1.42)"  0.003

TPOP Jy I\ B s AR 21| Bt 7™ AR Jo AR IS 18] B s APOP o A e & & 0 L 31 7 AR S AR B o * s 280X 5 | 53K
TR 0 AN [ Ak B[] 7 BT A A 2 S50 95% B A7 X 8] 25 5 1 25 (P<0.05) . TPOP, total preoviposition period; APOP, adult
preoviposition period. * indicates that the 95% confidence interval for life table parameters of aphids significantly differences be-

tween treatment and control by paired bootstrap test (P<0.05).
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