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Physiological characteristics of the anti-dichlorvos Nomuraea
rileyi strains by UV mutagenized

WANG Shiwei JIQi ZHU Tianhui’
College of Forestry, Sichuan Agricultural University, Chengdu, Sichuan 611130, China

Abstract: [Background] Injurious insect (Noctuidae) tend to develop high resistance to chemical
pesticides, some of them can increase the effect of some entomogenous fungi. There is a lack of research
on Nomuraea rileyi in this part currently. [Objective] To explore the physiological characteristics of UV-
mutant Nomuraea rileyi mutants, which are highly resistant to dichlorvos, a common organophosphate
insecticide, including mycelial growth, sporulation and the activity of chitin enzyme. [Methods] Based on
the mutant strains Nr-UVY1 and Nr-UVY6, which were screened by UV-induced mutagenesis of
Nomuraea rileyi, the mycelial growth inhibition rate, the subculture sporulation amount, and the chitinase
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activity were measured by the addition of different concentrations of dichlorvos growth medium. [Results]
On the medium containing 1 291 mg/L dichlorvos, the inhibition rate of dichlorvos on the mycelial growth
of the original strain reached 100%, and the mutant Nr-UVY1 (42.38%) and Nr-UVY6 (37.01%) were far
away lower than the original strain. According to the mycelial growth inhibition rate curve, when the
treatment concentration was higher than 1 291 mg/L, the curves of the two mutant strains increased
steadily and were much lower than the original strain, indicating that the resistance of the mutant strains to
dichlorvos was remarkable and stable. On the medium with different concentrations of dichlorvos, the
mycelial inhibition rate of the mutant strain Nr-UVY6 was smaller than that of the mutant strain
Nr-UVY 1, manifesting Nr-UVY6 was more resistant to dichlorvos. On the same culture conditions, the
initial sporulation time of the two mutant strains was slightly later than the original strain, but the
difference was not significant. The sporulation of the mutants was significantly higher than that of the
original strains in each generation. In particular, the sporulation of Nr-UVY6 was always more than
2 times higher than the original strain and more stable. The chitinase activity measured by the transparent
circle method, the mutant strain Nr-UVY6 was higher than Nr-UVY'1 and the starting strain. [Conclusion]
The mutant strains subjected to ultraviolet mutagenesis have much higher resistance to dichlorvos than the
original strains, and exhibit better traits in growth and reproduction, and it is possible to further explore
their level of pathogenicity due to their high activity of chitinase enzyme.

Keywords: UV mutagenesis, Nomuraea rileyi, mycelial growth inhibition rate, sporulation quantity,
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Table 1 Effect of dichlorves on mycelial growth of mutant strains

VLt d5s Nr-UVY1 Nr-UVY6 CK

Treament  ARHIFifE % TR TETES EAER R
(mg/L) Diameter (mm) Inhibition rate (%) Diameter (mm) Inhibition rate (%)  Diameter (mm) Inhibition rate (%)
0 10.50+0.34 0.00a 14.05+0.18 0.00a 14.50+0.12 0.00a
484 9.05+0.18 13.81b 12.85+0.20 8.54b 13.05+0.18 10.00b
646 6.90+0.18 34.29¢ 9.50+0.47 32.38¢ 12.50+0.15 13.79¢
968 6.25+0.17 40.48¢ 9.00+0.12 35.94¢ 7.50+0.10 48.28¢c
1291 6.05+0.14 42.38¢ 8.85+0.19 37.01c 3.25+0.09 77.59¢
1937 5.85+0.49 44.29¢ 8.15+0.19 41.99¢ 0.00 100de
2583 5.40+0.19 48.57¢ 7.60+0.12 4591c 0.00 100de
3875 3.40+0.34 67.62d 5.30+0.19 62.28d 0.00 100de

T R EARN 3 HEZAEIPE, [FEVEER S AR 530K 22 53 85 1£(0.05 7KF) (P<0.05, n=3)
Note: The colony diameter is the average of three groups of repeated treatments, and the different letters in the same column indicate the
significant difference at the 0.05 level (P<0.05, n=3)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



FRFEAE: SRR T S AN B A BT R B T A A A R

497

Bl1 REKEASHBRMERELNELEKER
Figure 1 Growth of mycelia of two mutant strains on medium without dichlorvos
E: A HUEERK; B: K Nr-UVYL; C: 78 H Nr-UVY6

Note: A: The original strains; B: The mutant strain Nr-UVY 1; C: The mutant strain Nr-UVY6

ME 2 ATLVE 1, 2 #RISAEREFN & B RE A A
2258 SRR P BBUBE AN [R] S R AR R EORE BT
PER S, TS50k Nr-UVY6 X e 2 i 40 1t
5, Nr-UVY1IRZ . MWEIR EA, 2 BRI
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BE. EFHIREEE R, ULRA SRR, 2 PR
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90 + —a-CK

Inhibition rate (%)

0 500 1000150020002 500300035004 0004 500
Treatment concentration (mg/L)

B2 AREBERLEKRET 3 BRERAINE
Figure 2 Inhibitory rates of three strains at different
concentrations of dichlorvos

T B EAR PR IR 22 5 W 1(0.05 7KF) (P<0.05, n=3)

Note: The different letters indicate the significant difference at the
0.05 level (P<0.05, n=3)
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Figure 3 Determination of sporulation after subculture of
Nr-UVY1 and Nr-UVY6

e W ERRE PR R 2R B EPE0.05 KF) (P<0.05, n=3)
Note: The different letters indicate the significant difference at the
0.05 level (P<0.05, n=3)
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G T B TR, B 7 AR LR R
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fil i FREEHAE 5, 248k Nr-UVY 1 7E77] 3 R
= AR L Bea 28k, BI58 4 TR Bt T8
B, 205 70, AR 2.1x107 ~/mL;
MZRAEFE Nr-UVY6 7ERT 5 1CHI = ik R Rt 3R
1%, 202 7 R A TG R BLE S RAC, SUATRE
IREEAR /N, G, 3k 3 AREATAR A fl i i AeuE
KFE, Gl BN IR IILIE B 2 BRI
PR E TR &, MRARE Nr-UVY6 X H Nr-UVY1
REH T HEENRREM. BTl G487 R LI
FaEERFE, KA Ne-UVY6 ffk, Rk
Nr-UVY1 IRz, HEFRKRZE
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Table 2 Chitinase activity of mutant strains

Item Nr-UVY1l Nr-UVY6 CK

R; (mm) 3.0+0.09 3.0+0.10 3.0+0.04
R, (mm) 3.3+0.03 4.5+0.06 3.3£0.15
Ry/R, 1.1 1.5 1.1
M a b a

Significant difference

TE: WS AN 3 HEACIRME, RSB AR RER
TRZE S 2 PE(0.05 JKF) (P<0.05, #=3)

Note: The colony diameter is the average of three groups of

repeated treatments, and the different letters in the same column
indicate the significant difference at the 0.05 level (P<0.05, n=3)
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W 58 A5 R AR5 00 I 3 15 2 Hh ) 9 S8 e £ 35 A
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PRI A L AT 1) 43 2 0 3 R B SR T R
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Y SRR, AR S N Bl o A B & R
AR/, 5 TR XA AT A8 e 13 M B80M 1 1) G Ik
WA, P LAAS S0 76 A B 37 56 1 X 58 A8 ik gk
REEFR 7 UG AP RGO FIE o =TI
SCOEE AR, B I RN RO, 2 Bk
ZEAR RN R TRAR I P L BE 1 3 TR B 5
RIEMRMILL, 203 SANEFAS M2 5 9k J5 1 2 Bk
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