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A PRELIMINARY STUDY ON THE EFFECT OF LEAF COLOR MUTANTS
ON INSECT PEST OCCURRENCE IN RICE

FU Hao-wei' LI You-fa' TU Qiang' WU Dian-xing SHU Qing-yao’
(1. Zhefiang Jiaxing Municipal Academy of Agricultural Seiecnes Jiaming> Zhefiang  314016:
2. Instinute of Nuclear Agriculiural Sciences, Zhejiang Universivy, Hangzhou, Zhefiang 310029)

Abstract: To reveal any potential change of insect pest infestation in which rice plants with marked leaf color are cultivated in
paddy fields and the occurrence of several insect pests were investigated in plots of Longtefu B and its two leaf color mutant
lines Huangyu B and Cuiyu B> with and without pesticide control and conventional variety Jiahe 218 is used as a control.
Longtefu B is normal green leave indica variety> Huangyu B and Cuiyu B have yellow and vivid green leaves respectively. The
total chlorophyll CChl) content of Huangyu B was reduced by 58.0% » 48.4% and 40.8% in leaves at seedling, tillering and
heading stage- respectively» compared with Longtefu B- while that of Cuiyu B was reduced by 39.5%,36.0% and 29.5%»
respectively. Field observations indicated that the number of larvae were either not significantly different or significantly but not
consistently different hetween Longtefu B and its two mutants for small hrown planthopper ¢ Laodelphax striatellus ) and brown
plant hopper( Nilaparvatat talugens ). Howevers the damage caused by rice leaffolders ( Chaphalocrocis medina ) was less
severe in the two mutant lines than in Longtefu B with less folded leaves were observed in the two mutant lines than in Longtefu
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B during the peak occurrence time, while there was no difference between Longtefu B and Jiahe 218. On the opposite, more
larvae of white back plant hopper were observed in the two mutant lines than Longtefu B (with 177.3% and 228.7%
increases tespectively ) and Longtefu B had been infected with more larvae than Jiahe 218. Based on agronomic performance
Chl content» and the dynamics of pest occurrences it is assumed that the reduction of Chl content might be the causative factor
of reduced damage by leaf folders, while it is yet unclear why the white back hopper surged in the two mutant lines. which
needs further studies. This is the first study to the authors™ knowledge on the occurrence of insect pests in rice with colored
leaves. hence the results can be of guidance for improving the special rice production system, and it is also of importance for
understanding the relationship between leaf color and insect pest occurrence.

Key words: rice thrips ( Stenchaetothrips biformis ); rice leaffolders ¢ Chaphalocrocis medina ); white back planthopper
(Sogatella furcifera 2: brown planthopper ( Nilaparvata talugens ): small brown planthopper( Laodelphax striatellus )3 leaf

color marker mutant; rice
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i o Longtefu B (WT) and its leaf color mutants Cuiyu
2%, ERSEFEBARERCEF R
i il TR BIEE S TR B (M1) and Huangyu B (M2) at heading stage

®1 HKEETRLEHRGMMHEHEREE
Table 1 Total chlorophyll content in the top leaves of tested rice materials at different growth stagesCmg/g® FW)

w7 # i H STEEHE tFEHA EAE
material seedling stage tilling stage heading stage harvesting stage
#E B Huangyu B 1.30+ 0.05% 1.95 £ 0.06% 2.6720.05M 1.08 +0.08™
ZE B Cuiyu B 1.50 + 0,065 2.40 =0.03% 3,25+ 0.10% 1.45+0.09%
#AFH B Longtefu B 3,12+ 0.06™ 3,78 +0.04% 4,51 + 0.07% 1.58 + 0.06%"
EF 218 Tishe 218 3,34+ 0,204 3.54 +0.04% 3.94 20,124 2.46 = 0.09%

£ RTHENE EENTFHE RES:F—FBEFFRRCNEFTERTE P=0.05(0.00 K F LHFEREMEER. TERE.
Note: Data was shown in mean + standard deviations data in the same colmn with different capital (lowercase) ltters were significantly different at P = 0.05(0.01).
The same as following tables.

ME 1IEE W, FAE Y, HEE B 5% R2LER, HFHBER 2N RESREE B EE
mitEAR 28 AL, AR E . o BBNEM SR EE BARGFM NS SRR . EXENTRESN
EEEEZER, OEMEPENERSE, ER 28098 REEFEEFES.

SFRTEEERTHEH B.

®2 EHABRRHHEBRTEFEE B EZX BHRETRRD
Table 2 Agronomic traits of Longtepu B and its two leaf color mutants Huangyu B and Cuiyu B

g e REE i TSR HEE THE
variety DSH( ) plant heightl am) NSP seed setl 9b ) 1000-grain weight g
# T B HuangyuR 7 85.8+2.1 131.7+3.4 81.0+2.4 24.0+0.22
EXE B Cuipb 79 86.1£2.7 130.7 +4.3 80.6+2.1 24.5+0.45
FAFH B LongrefuR 79 87.2+3.5 132.423.5 80.9+1.8 24.5+0.36

7E. DSH. FE 4 AR A9E 8] Nop. BB H.
Nete: DSH: the mmber of days from sowing to heading: NSP: the number of spikelet per panicle.

2.2 BEMIAR (R3ERRA4d(7 A2 H), BE S HEES##
22.1 BREHHRFLL EREAYN EERIEY FHERREN KECEEBMNEEB LHIHES
IR EE CEEBRBE BRIV EXRKEER. EEFARATEINEFH BRI,

MEESEe A 23 HNAETRCERSE B RU
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#3 TRNAREHNKCEMEESMAS
Table 3 Number of larvae observed in seedlings
at different stages in seedling bed

- AL &8
i small hrown planthopper rice thrip
material
23/6 27 23/6 277
HEBHungu B 1.0£0.0 1.0£0.0 0.0£0.0 59.3+4.6
X B Cuiyu B 0.0+0.0 6.9+0.1 0.0+0.0 45.3+3.18

FHEH Blongefu B 3.3+0.2 7.1+0.4 7.2+0.6
HAR 218 fiahe 218 1.0+0.0 0.0+0.0 0.020.0

ERTPHEAE 0HOTHERE.

Note: Data were shown in mean + 3D of 10 seedlings.

222 AvpeEEALE B2 4807 A4H,
R A7 A s BIRE, B E LM SR
BRE R, RBHRAE, BRAREE AR, £
AHEA, R RIS SfEE, Fik, ARG,
KEKFHRHAT TEENE. EARAKX, 29 A 16
HEHE RS DML E R, HkEFRHET RO
FRRAE.
2.2.2.1 BHETE BAGEHENT WHEHR, 7
A1 EEERRHRIE PERE.7TH 25 AR 8
A1sBarfak 2 TE%El. =8 A 25 HEUGHM A
Z4 BAEWELEERE. ZETHNREGERRI
Fgt K o4 A ARTRTIR BRI B H 5 7R A Rl R [ B
B R, RESRNKE RE. FEARARET, H
LB B g — N A

7TH2BZ8 A 14 B, &M AT 88 58,
RERBAEWEN S AR, AR4T, BREEHK
TEAEHK.8 A 14 HERZEHL T A A&

26.3+2.9¢
21.6+2.2"

E. AR EMERIZEREERED.RE 8 A
14 HEEBS I BEREREKT. ELER
. ERBHK,7 A28 HEMERZRANEE,
{EfE 8 A 14 H. B E B f1ZE B B R EE N EHE
FEFHEAKME MAEE B WABEREHKEE ST
2K B.

R4 FTHEHPEHEREESLEWRER
Table 4 Number of folded leaves
damaged by rice leaf folders

N e e AR 2 AT AR
FH with pesticide use no pesticide use
material
2817 14/8 2847 14/8

HEBHuagmu B 20.1+0.3 59.3:1.7% 35351 82.722.1%
EEXBCuiyuB 20312 60.1+2.1% 40.1£4.2 106.1+5.3%
JERFH B Tongtefu B 20.6+2.1 62.0+1.0% 38.9+3.8 133.652.7%
2R 218 Jiahe 218 17.820.4 62.5+2.1% 37.422.58 130.4+4. 1%

TN 30 AKFERFH REHE « iRER.
Note: Data was shown in mean + standard deviation of the aumber of folded

leaves per 30 hill of plants.

2.2.2.2 KAEEE 200 F,AF KAMKKAR
ARE, M ARE. RANGEHERH EBET
O, EREHMERELFBE (RS ERMEARS
FI/NK .9 A% D HIE SRS, Rt 2 9 A1e HEL
HIHERER 218 40). BRI M CEAERER—,
(BN [F] SR A 0 e R B A — 3L 2R 218 itk i, L
AEEE: e B RARTHERRZERERA,
ELEER 218 PE. EERARF, BEANESR
B.AEEMNMEKAENRAES. R KEEWBNN 3.5
R, B ANVE 40 7347

x5 FRMAAEHDREKL 3 X ENGHEN
Table 5 Number of larvae of three hoppers observed on plants at different dates grown in field plots

HE EIE 84 E. white back planthopper ZAEEL small brown planthapper T8 & brown planthopper
material 14/8 28/8 16/9 14/8 28/8 16/9 14/8 28/8 16/9
SEHE 1 R ZY Treatment 1: with pesticide use
#E B Huangyu B 102.3+6.8% 637.4+6.1% 1172.4+3.3% 8.4+0.3% 338.3+2.3% 724 445.1% 0.0+0.0 0.7+0.3 0.7+0.1
2% B Cuiyu B 82.2+0.5% 736.6+ 3.2 1380.0+4.0% 22 0+ 1.35% 441.5+43.3% 872.4+4.7% 0.0:0.0 0.0x0.0 4.2x0.5

FeFFH B Longtefu B
K 218 Jiahe 218 1.3+2.3M  4.1+0.3M
G038 2: B HEAR 25 Treatment 2: no pesticide use

#E B Huangyu R 88.3+3.3% 04474734 NTO
Z¥ B Cuiyu B 172.6+ 0.1 0255+ 5.6 NTO
e B Longtefu B 55.5+4.1% 710.2+5.3% NTO
K 218 Jiahe 218 2.0+0.342 23 2+0.4M NTO

0.0+0.0™ 304,313 4% NTO
90.3+0.3%  138.3+3.5% NTO
14.5+0.7%  163.422.5% NTO
2.220.4%

50.7+£2.2% 241.3+3.6% 422.8:5.5% 10.3+2.0% 112.5:£2.6% 1904.2+0.7% 0.0+0.0 3.3+0.3 31.5+0.2
F.0+0.0% 2441 4M

17.8+2.2™ 31.1+0.9™ 0.0x0.0 0.0+0.0 24.6+0.3

0.0+£0.0 0.0+0.0 NTO
0.0+0.0 93+1.4 NTO
1.3£0.3 28.3+2.2 NTO

10.5+ 1.7 NTO 0.0+0.0 1.3+0.3 NTO

TE R4 30 AKREL P I B O« IR . NTO: RE.

Note: Data was shown in mean + standard deviation of the number of larvae per 30 hills of plant. NTO: not chserved.
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