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Abstract: [ Objective] Increasing plant diversity is an effective way for sustainable pest control through trapping pests,
protecting natural enemies. Host plants of rice leaffolder (Cnaphalocrocis medinalis) include rice and some graminaceous plants. The
objective of this study is to develop a new strategy of C. medinalis control based on the preference of C. medinalis to graminaceous
plants and rice plants. [ MethodJSeven common graminaceous weeds (Leersia sayanuka, Paspalum distichum, Digitaria sanguinalis,
Leersia hexandra, Leptochloa chinensis, Echinochloa crusgalli, and Eleusine indica) around rice fields were selected as the potential
hosts in the experiments. These weeds were planted in pots and were placed into cages with rice plants, C. medinalis adults were also
introduced into the cages, then the habitat and oviposition preference of C. medinalis to graminaceous weeds and rice, and the
biological fitness of C. medinalis on graminaceous weeds were studied. Furthermore, the effects of graminaceous weeds, which were
planted on bund as 1 m width, on the distribution and oviposition of C. medinalis and egg parasitoids were evaluated in rice fields.
Meanwhile, population density of C. medinalis in bund planted with different graminaceous weeds and that in the site with 1, 5 and
10 m from bund were recorded by chasing moth method. Number of C. medinalis eggs, parasitized eggs and parasitism rate on
different graminaceous weeds in the field were also investigated. [Result] C. medinalis adults prefer to the habitat of L. sayanuka
and D. sanguinalis, and do not prefer P. distichum. There was no significant difference between L. hexandra, E. indica, L. sayanuka,
L. chinensis and rice. C. medinalis adults prefer to lay eggs on rice compared with L. sayanuka, E. crusgalli, E. indica, L. chinensis,
P. distichum and L. hexandra. L. sayanuka significantly attracted C. medinalis adult to lay more eggs than rice. No significant
difference on oviposition preference was found between D. sanguinalis and rice. C. medinalis could complete their generation on all
seven tested graminaceous weeds. However, significant difference on development time was detected among treatments. Lowest
development time was found on L. sayanuka, followed with P. distichum. There was no significant difference on development time
among L. hexandra, L. chinensis, E. indica, D. sanguinalis, E. crusgalli and rice. Plant hosts significantly impact the pupal weight.
Female pupal weight from D. sanguinalis, male pupal weight from D. sanguinalis and L. chinensis were significantly lighter than
those from the other host plants. The emergence rates of C. medinalis from different host plants varied largely, which from L.
sayanuka, L. hexandra, E. indica, E. crusgalli, and rice were ranged from 42.17%-51.31%; but which from L. chinensis and P.
distichum were as low as 11.76% and 13.29%, respectively. Female rate of C. medinalis reared on rice and E. crusgalli was
significantly higher than those reared on the other host plants. Field experiments indicated that graminaceous weeds could attract
more C. medinalis adults than rice, except E. indica and E. crusgalli. There were significant differences on the number of C.
medinalis eggs on different graminaceous weeds, which was ranged from 2.92-3.92 per tiller on L. sayanuka, L. hexandra, E.
crusgalli and L. chinensis. The mean number of C. medinalis eggs on P. distichum and D. sanguinalis was 2.16 and 1.72,
respectively; and lowest eggs on E. indica. The parasitism rate of C. medinalis eggs by egg parasitoids was varied significantly
among different graminaceous weeds, ranged from 21.90%-55.61%. The mean number of parasitized C. medinalis eggs was 1.47 and
1.42 per tiller on L. sayanuka and L. hexandra, respectively, which was highest than those on the other graminaceous weeds.

[ Conclusion] The results imply that L. sayanuka has the most potential to be used as a functional plant for controlling C. medinalis.
The results could provide a theoretical foundation for developing new green C. medinalis management technology.
Key words: Cnaphalocrocis medinalis; graminaceous weed; host plants; habitat selection; oviposition selection; ecological

fitting; functional plant
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Table 1 Two-factor variance analysis of habitat selectivity of
C. medinalis adult on rice and graminaceous weeds
st A F P
Treatment Impact factor
R vs KFG % A Host plant  32.667 0.0106
D. inali N
sanguinalis Vs i Tine 3.883 0.1473
O. sativa
B EREIx A 1.51 0.2306
Host plantxtime
A vs KA 2 =M Host plant 0.626 0.4867
E-indica vs It Time 0.174 0.9073
O. sativa
B LRI [A] 16.841 <0.001
Host plantxtime
ML vs KRG 27 14 Host plant 4.329 0.1289
E- crusgallivs K] Time 0.284 0.8354
O. sativa
A FAHD) < ] 1) 45.413 <0.001
Host plantxtime
AT HE vs /KFE % A Host plant  25.226 0.0152
L. N
sayanuka vs i1 1] Time 0.737 0.5959
O. sativa
A F AP ] 1] 5.997 0.0023
Host plantxtime
T&7T vs K 2 =M Host plant 0.004 0.9557
L. chinensis vs It Time 1.059 0.4816
O. sativa
B LRI [A] 5.446 0.0039
Host plantxtime
WHAER vs KFE 75 1244 Host plant 19.851 0.021
P. distich N—
wtieim vs I} ] Time 0.247 0.8597
O. sativa
A FAHD) < ][] 8.69 0.0002
Host plantxtime
WEHE vs 7KAG 27 F A4 Host plant 2.049 0.2477
L. N
hexandra vs ] Time 16.423 0.0229
O. sativa
B EREI= A 1.86 0.1563

Host plantxtime
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Table 2 Biological characteristic of C. medinalis on different graminaceous weeds and rice

Y & D1 Development time (d) I Pupa weight (mg) PILER WP H
Host plant Emergence rate (%) Female rate (%)
It 1t Female Tt Ht Male i 1t Female Tt 1t Male
ML E. crusgalli 30.1440.65a 29.38+0.81ab 22.4+1.9a 23.1+1.2ab 51.31£0.07a 54.07+2.10a
MAHE L. sayanuka 24.34+0.42¢ 25.79+0.38¢ 22.7+2.2a 22.0+1.8ab 42.17£0.05ab 43.40+4.16b
¥ D. sanguinalis 30.1840.78a 29.61£0.91ab 19.1£1.2b 20.8+1.1b 33.5440.05¢ 42.11+2.52b
NV E. indica 29.26+1.54ab 28.70+0.70abc 20.9+1.4 ab 23.4+1.9a 44.69+0.05ab 41.29+2.52b
T41 L. chinensis 30.53%1.15a 31.37+1.26a 20.0+1.5 ab 20.6+1.4b 11.76+0.05d 46.01+1.52b
XA P. distichum 27.03+0.93b 26.97+1.85bc 20.6+1.6 ab 21.2+1.3ab 13.294+0.05d 44.16+3.86b
Wit L. hexandra 28.4410.66ab 29.19+1.04ab 20.0+1.7ab 21.0+2.0ab 49.63+0.05ab 48.98+2.80ab
JKHE O. sativa 30.35£0.89a 29.45+1.11ab 21.2+1.2 ab 23.0+1.7ab 50.324+0.06ab 55.13+2.77a
UEZNEE F=7.48 F=7.48 F=3.49 F=3.38 F=95.11 F=12.58
Variance analysis result P<<0.001 P<<0.001 P=0.006 P=0.008 P<<0.001 P<<0.001

R FNECF JE AR [ RER R 5 2200 M 2 52 AR 3 (P>0.05). R[] The same letters in the same column indicated no significant difference by ANOVA (P>

0.05). The same as below
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Table 3 Population density of C. medinalis in ridge planted with different gramineous weeds and that in the site with different

distances from ridge

5 ERY HH £ T Rice field (3k/10 m*) J5 250 ANOVA
Host plant Ridge —— P P— e »

(k10 m) 8 m 8 o & o

1 m from ridge 5 m from ridge 10 m from ridge

B E. crusgalli 2.3+1.3aB 2.7+1.3aA 2.140.7aA 2.6+0.7aA 3.123 0.690
MY E L. sayanuka 14.7+2.4aAB 3.320.7bA 2.1+1.2bA 2.241.2bA 32.863 <0.001
IR D. sanguinalis 8.3+0.9aAB 2.740.7bA 1.240.6bA 1.0£0.6bA 58.148 <0.001
5 E. indica 1.340.3aC 1.340.7aA 1.4+1.3aA 2.040.52A 0.476 0.702
T-4=°F L. chinensis 18.043.8aA 4.1+1.15bA 1.0£0.6bA 1.240.7bA 37.061 <0.001
XA P. distichum 10.7+2.9aAB 2.0£1.1bA 2.741.2bA 1.3£0.7bA 19.840 <0.001
U5 L. hexandra 15.0+4.0aAB 4.740.7TbA 3.5+1.8bA 1.240.6bA 21.469 <0.001
CK (%[ Blank) — 2.6+0.6aA 1.3340.76aA 1.340.8aA 3.484 0.807
RSN TEES F=5.724 F=1.362 F=0.680 F=0.570
Variance analysis result P=0.003 P=0.286 P=0.687 P=0.770
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Table 4 Number of C. medinalis eggs, parasitized eggs and parasitism rate on different graminaceous weeds in the field

EERIELY] FEP A UGN /4 B WAy N 4y BE []igace:
Host plant Number of C. medinalis eggs/tillering Number of parasitized eggs/tillering Parasitism rate (%)
MY E. crusgalli 0.56+0.54ab 0.80+0.23abed 23.8142.58¢cd
M L. sayanuka 3.92+0.29a 1.4740.19a 37.51£4.08bcd
Y% D. sanguinalis 1.7240.38cd 0.72+0.11bcd 41.93£5.09ab
N E. indica 0.36+0.26d 0.20£0.11d 55.61£5.33a
T41 L. chinensis 2.92+0.45abc 0.64+0.18cd 21.90+3.39¢d
WAL P. distichum 2.160.42bc 1.0+0.23abc 46.32+6.24ab
Wit L. hexandra 3.68+0.57a 1.4240.2ab 38.51+2.23abcd
Ji 225 i F=19.84 F=9.15 F=11.33
Variance analysis result P<<0.001 P<<0.001 P<<0.001
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