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Abstract: Population build-up of the whitebacked planthopper ( WBPH), Sogatella furcifera, was comparatively ob-
served on a Chinese hybrid rice Shanyou 63 (SY-63) and inbred rice Chunjiang 11 (CJ-11) under the field conditions, WBPH
immigrated and laid eggs evenly to the hybrid rice SY-63 and CJ-11. WBPH established significantly higher density of popula-
tion on SY-63 than did on CJ-11,because of different egg mortality between the varieties. Population build-up by WBPH was
compared between SY-63 and its parental lines. WBPH population was suppressed in the restorer line Minghui 63 (MH-63),
while exceedingly promoted in Zhenshan 97A (ZS-97A) and Zhenshan 97B (ZS-97B), the CMS and its maintainer lines, re-
spectively. Biomasses of SY-63 and ZS-97A were equally efficiently converted to WBPH biomass. However, SY-63 allowed
WBPH to reproduce more progenies without suffering destructive damages, because of its greater biomass productivity com-
pared to ZS-97A. WBPH females excreted larger amounts of honeydew, indicating higher rate of sucking on ZS-97A and ZS-
97B, and relatively less honeydew on MH-63 than on SY-63. WBPH sucking on ZS-97A could be stimulated by significantly
higher concentration of free amino acids in the phloem sap. On the contrary, MH-63 might suppress WBPH sucking due to its
poor amino acid components in the phloem sap. As a conclusion, prevalence of WBPH in SY-63 was caused by extreme sus-
ceptibility inherited from ZS-97A, and great tolerance to WBPH infestation due to heterosis in SY-63. The extreme suscepti-
bility was not associated with the CMS trait in ZS-97A.
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1.1.1 ®mHiAE

1998 48 6 A 19 H, ¥ B /5 30 d WLk 63
(BRZBOMELT N(ERERBRE S BRA 3
B 6 mX10 m HiX5% WA, BRITEN 20 em X 25 cm,
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HEMBAE CABAREE KEMEN REDE.
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1 ERMALAL 63,200 97A FIEHYK 63 n BT
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H1.3F00.6 g, SLHLRA, T KA MR B X 45
HILSFMGE. 3 g, H KAKMN 8. 8 4.1 g(F 3-
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Fig.1. Fluctuation of actual density (no. /hill, upper) and relative density (no. /g, host plant dry weight, lower) of macropterous and
brachypterous females of WBPH on hybrid rice Shanyou 63 (SY-63) and inbred rice Chunjiang 11 (CJ-11).



98

-]

r —o—l{k63 SY-63
—o—FJL11 CJ-11

8

8

FHE Dry weight of five rice plants/g

Y

0 . .
628 7-10 724 87 821
B # Date ( Month-day )

B2

M Leaf area in five rice plants/cm’

§

?

g

o F K F Pl 2= (Chinese J Rice Sci)

-—o— {63 SY-63
J—o—Fan a1

0 e ——
626 7-10 7-24 8-7 8-21
H#4 Date ( Month-day)

WAL 63 Fe i LI MR ENRSTHRETER THATHOEET

HAHAR Total N content/%
N w » (4] -]

-
v

%17 HWF (2003 4 5 A)

r —0— k638 K SY-LB —a— A{L63H#EY SY-LS
—o— FIT11H K CJ-LB —4—FIT1INR CI-LS

|

) i N L N L s

7-24 8-7 8-21 9-4 9-18

H# Date (Month-day )

8-26 7-10

Fig. 2. Dry biomass weight of upper ground portions, leaf area, and total nitrogen content in leaf blade (LLB) and leaf sheath (LS) of

SY-63 and CJ-11.
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Fig. 3. Initial and final dry weight of upper ground portions of SY-63 and CJ-11 with and without WBPH infestation (left), and dry

weight of WBPHs reproduced on the both rice materials (right).
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Fig. 5. Dry matter weight (above) and total nitrogen contents (below) of the leaf blade and leaf sheath of SY-63 and its parents.
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FOXE A BB R B o AT R B R

HE I 63 REFEARM I 885 &
B BTMEFHBEREAERBU TARE KA R
BIPK 63 84K, ILAE 63 B (E 5.

2.3 ZXBEAF AN TUREE

DB EMOERFTEAMBE TR LR
R BEE B A BRI, CEA T 4 R A B
. EEkERENTHTYRENERDS. Wik
63 RIELFEARF LB EA 2~6 X HRB X A, B%K
63 LR CETYHEELD T 63 FEil 97A,

EMHRHKATYRE (=, mg) 5KEFYRE
B O, OBAMXER., HEHEH—KREBFER
KM 63, y=—0.0102+9. 87,r=—0.67* * ; B
i 97A,y=—0.012x+8. 28,r=—0. 78* * ; B 4%
63,y=—0.032z+9.01,r=—0.82**, BAHK 63
B E S RO T AL 63 F0Edl 97A,

A SE, T AR O BB XD Bl 63,2
97A FBAK 63 Ik P W TYRE A FIHM T 9. 35,
7.88 #18.11 g, IR ENTH T ¥ BRI i34 3%
B CEB TR AL, WA 4T 934,657 #0253
mg M RETYR. XKW, HK 63 WHE KEAE

FERE K T HLAE 63 MR 97TACE 6).
24 BECANNERD RSB+ ESEERK
@
2.4.1 BEHuE

WAL 63 SHEALE AT KABRENER
NUBERVIE. BABRAAFYHINE, ER
i 97A FIZU 97B L E &, 4351 14. 8 mg 115, 0
mg, APk 63 B/, 4 6.9 mg, WifE 63 B, K11, 8
mg,
2.4.2 MERTRELABRSLF

AL 63 MBI 63 MBI BT REER S &,
SRR 2.71 %F 2. 44 %, 20l 97A K 9.19 % (FE
D. TEEEREFEBR . XLER . F8R. 2
ABRANREBE . BINOTARBERPHFTE EX

£l UAGSREAFFINARBARHERERASE
Table 1. Total contents of free amino acids in the phloem sap of SY-63

and its parents,

8 FHBR BB Total content of free amino acids/ %

. HifE 63 B % 63 21l 97A
Replicate
SY-63 MH-63 ZS97A
1 2.82 2,40 9.56
2 2.59 2.48 8.81
F# Mean 2.71 2.44 9,19
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Fig. 6. Biomass interactions between WBPH and its host
plants, SY-63 and its parents.
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Table 2. Amino acid composition in the phloem sap of SY-63 and its

parents,
SE® ¥ ¥ Concentration/(pg » mL™!)
. . it 63 B 63 2l 97A
Amino acid
SY-63 MH-63 ZS97A
Gln 3. 000 8. 256 22.334
Asp 3.539 3. 897 12. 944
Glu 2.379 2. 945 9.713
Ser 2.133 1. 847 7.787
Asn 1. 854 0. 980 4,737
Val 1. 909 0,626 4,311
Leu 2.100 0.234 3.951
Thr 1. 322 0.542 3,445
Lys 1.725 0. 447 3.175
Ile 1. 489 0. 257 3. 087
Arg 1. 356 0. 964 2.976
Ala 0. 290 0. 885 2.827
Tyr 1. 189 0. 602 2,670
Phe 1.181 0. 200 2.658
Pro 0. 688 0. 141 0.976
His 0.504 0.126 1.135
Met 0. 086 0.010 0.274
Gly 0.033 0. 104 0.174
Cysteine 0. 000 0. 000 0,077
Cys 0. 000 0.016 0.022
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