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Optimal planting pattern of trap plant vetiver grass, Vetiveria zizanioides ,
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Abstract In order to clarify the optimal planting pattern of the trap plant vetiver grass, Vetiveria zizanioides for
controlling rice striped stemborer (SSB), Chilo suppressalis in rice fields, the control range and effect of vetiver
grass stripe with different cultivation age and cluster spacing to SSB were investigated in this study. The results
showed that, in the areas where the extent of the damage were far below the control index, rice dead heart rates
in the paddy field with 1-year and 2-year vetiver grass trap stripe were significantly lower than that in the control
field without vetiver grass trap stripe. The control efficiency of 2-year vetiver grass trap stripe on SSB was higher
than that of 1-year vetiver grass trap stripe. The rice seedling protection rates of 2-year vetiver grass trap stripe of
5 m, 3 m, and 1 m cluster spacings to paddy field were 63.6% , 47.5% and 69.7% , respectively, and the control
range was >20 m. While in the area with the density of 85.45 individuals per hundred hills where SSB occurred
seriously, the field experiment results showed that the SSB population decline rate in the paddy field with cluster
spacing of 4 m and line spacing of 50 m vetiver grass trap stripe was 84.2%. Our study clarified that the optimal
planting pattern of the trap plant vetiver grass around the paddy ridge or roadside for controlling rice stem borer
was cluster spacing of 3—5 m and line spacing of 50—60 m.
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Table 1 Effects of vetiver grass with different cultivation ages on rice dead heart rate caused by stem borers
KAEAE TR RS Hiix%/%  Dead heart rate T EZHL

Rice growth stage Age of vetiver grass 5m 3m 1m ST EE CK Variance parameter
T FENE S —4EE (0. 7370. 03)a (0. 51=0. 06)ab (0. 52=0. 06)ab (0. 7340. 03)a F=6. 726, P=0. 001
Grain filling stage of early rice TAEA (0. 3620. 08)c (0.52740.04)b (0.30=£0.03)c (0.9940.08)a F=34. 587, P<C0. 001
W i A o (0.55+0. 11)a (0.3340.03)b (0. 3470.02)b (0. 5440. 04)a F=11. 704, P<C0. 001
Yellow ripeness stage of late rice AR (0. 34740. 02)b (0.24+0.06)b (0.2740.09)b (0. 54740.04)a F=4. 424,P=0. 011

D) F PR - F I AR ER L R T B8 5 A RN TR R 281 N 5 05 2207 (One-way ANOVA) 2253 .3 (P<<0. 05), KH 5.3.1m

FORFMRF ML, T,

Data in the table are means®SE; different lowercase letters in the same row indicate significant difference between treatments (One-way

ANOVA, P<C0.05). 5m, 3 m, 1 min the table indicate vetiver grass cluster spacing. The same below.
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Fig. 1 Seedling protection effect of vetiver grass with different cultivation ages on stripped stem borer in rice fields
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Table 2 Effects of vetiver grass cluster intervals and its distance to rice plants on rice dead sheath rate caused by stem borers

IR AR AR B 2R ) B Y/ m

Distance of sampling site

IKFEAE B

ARG [ FIAE IR BE R KRR A3/ %

Rice dead sheath rate under various vetiver grass cluster intervals

TSR

Rice growth stage

Variance parameter

and vetiver grass stripe 5m 3m 1m CK
B/ EEM B (2.08+0.06)b  (1.48+0.09c¢  (0.68+0.12)d  (2.85+0.11)a F=82.014,P<C0. 001
Tillering stage of early rice 10 (1.93+0.100b  (1.62£0.05b  (0.91£0.07)c  (3.61%0.17)a F=114.73,P<C0. 001
15 (1.35+0.03)b  (1.54%+0.12)b  (1.40%0.17)b  (2.90F0.2D)a F=26.141,P<C0. 001
20 (1.88+0.08)b  (2.24+0.13)b  (1.95+0.16)b  (3.81£0.11)a F=53.169,P<C0. 001
W Fi 4 BE Y] 5 (0.16-£0.02)b  (0.06=£0.01)c  (0.0640.01)¢c (0. 60+0.02)a F=266. 005, P<0. 001
Tillering stage of late rice 10 (0.494+0.06)b  (0.10£0.02)c  (0.064+0.01)c  (0.90F0.08)a F=57.885,P<C0. 001
15 (0.62+0.07a  (0.42+0.09a  (0.66+0.11)a  (0.66+0.11)a F=1.453,P=0. 298
20 (0.93+0. 14)a (0.38+0.06)b  (0.3040.03)b  (1.087+0.11)a F=16.588,P=0. 001

T 2> BEYT . FHBE b b 7 AR 0 7K et A 4
UF RO AR RCR . TR B 1 m ), £ B S 7 AR o A5 Y
5 mil 10 m AR PR ERCR AT LK E] 700024 FL7E 15 m
120 m AR B R G RCR 208 50005 A EIBE S 5 m
F18 7 AR R 1 DR T OR A e AR B 3 A ML R SRl

[] 5 AR B AR AR 27, 0% ~53. 4 %5 (K 2) . BEAR Y
BEW, BE B AR B4 5 mo Al 10 m AbS5AE B4y i
BRI AE 15 m Al 20 m Ab AR 1 800 ) Bb B A 43
BEWIAIG 22— 26 (B 2), LB KRE, HFENFR
AT B R E FRE B TR #] 20 m,



« 106 -

5 4Ly

2017

OmBE3mO5m

TRERR/ %
Seedling protection rate

S ;

10 15
AR AR L% ) B/ m

Distance of sampling site and vetiver grass stripe

a: FUARG ST BERY; b: WA 4 BE

a: Tillering stage of early rice; b: Tillering stage of late rice

& 2

100
o 80 Olm
E BE3m
260 E5m
® 2
B2
@ @ 40
ES
3
A 20
0 5; :
5 10 15
FREAMBERELM R /m

Distance of sampling site and vetiver grass stripe

B RE A [B) T Ad 8] BE X K FE A R B R

Fig. 2 Seedling protection efficacy of vetiver grass cluster intervals on rice plants
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Table 3 Population density of the overwintering generation of stripped stem borer on rice

stubbles with different distances to vetiver grass stripe
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Distance between sampling SR X 1 SIS X 2 . . T =SH
. . . . . . . X g CK Variance parameter
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20 (13.34740. 96)b (17. 25%6. 26)b (80.56+11.88)a F=15.930,P=0. 004
25 (15.8343.37)b (13.8945. 63)b (77.21%10.81)a F=24.307,P=0. 001
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