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Effect of leaf cutting at different growth stages on growth,
yield and physiological traits of two rice cultivars
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Abstract Leaf cutting tests simulating the damage caused by leaf folder, Cnaphalocrocis medinalis Guenée, were carried
out to measure yield loss of rice at different growth stages (seedling stage, tillering stage and booting stage). Also,
chlorophyll content and root system activity were measured after various extents of cutting (10% , 30% , 50% and 70% in
the seedling and tillering stage, 10% , 20% , 30% and 50% in the booting sage ) of the leaves of two rice varieties, super
rice variety Yongyou 8 and japonica rice variety Ning 88. 10% —70% cutting at the seedling stage and tillering stage did
not affect rice yield and growth, and might actually increase rice yield. At the booting stage, yield was not affected when
less than 10% of the leaf was cut; yield loss was less than 10% when <20% of the leaf was cut;and yield loss was 20% -
25% when 50% of the leaf was cut. Leaf cutting at the seedling and tillering stages caused little change in chlorophyll
content, while root system activity was enhanced. This implies that rice has strong tolerance for leaf damage before the
booting stage. We suggest that chemical control of the leaf folder can be reduced in the early growth period of rice.

Key words Cnaphalocrocis medinalis, leaf cutting, growth, yield, root system activity

FI 20 fi 22 60 AR AR LUK, A 9\ 45 b dE Ab T AR [ K RS R 15 R R R K R
Cnaphalocrocis medinalis Guenée 1£ 31 75 X 1) & A S A T 2 PR A D R e N A I L TR 1Y
R E B AN, N e B KRR L — R AR MIURORN G R B R B, R M XL P
(Dale,1994 ; Khan et al. ,1998), UT4EK, i THE 4 K& A (BRI FIFEZK %, 2006; 55 B F 45,

w BRI E 245 ATk (Rl ) BHBFL 35 (20090305 1) R IL4 H AR RL 2 3 4x (LY12C14010)
s 3l THAE# , E-mail ; luzxmh@ gmail. com
W hs H 35 :2013-03-24, £ 37 H 1 :2013-04-28



- 652 - W B #2243 Chinese Journal of Applied Entomology 50 &

2008) o FE A IR Al dUBCR S KRS I L fdK
e F) ¢ ok T AR 2D, Ol 5 A AR, 4 5 AR 2R
SR B 2 BT (R A7 55 ,2007) o KA
K, RGN T 1 B i6 £ AR 2E B IR R 2 AR
KK T B B IR 28 9 R B, Ak e AR 2 A K A Al
FIAEANRE 3k 21 45 22 952 ) 3 Uiy B, 38 3 208
95 G AR 24 5k BR R PR AR R A5 1) R (e e R 2
HL5,1997)

MR R A W BEE S B — Rl R A S
(Bardner and Fletcher, 1974 ) , F&A% T % &1 ok 3 %
PEY 7= 18 19 I B2 i ( Pedigo, 1991) o B VFZ 0T
FEHLAG 1 AR X T A A 2 E ] ( Trumble
et al. ,1993) , B FA KB B KRR T =40 1Y
o H BA MR BE ST (Rubia et al. ,1990) , #MAHL
AT e 2 77 A= B 1Y) 43 BE ( Akinsola, 1984 ; Viajante
and Heinrichs, 1987 ; Yambao et al. ,1993) &= 4
¥ T- ki 5 ( Akinsola, 1984 ; % B 57,1987 ) Fi4% &5 i
F GG ORI T E IR ) B 7 (Rubia et al.
1990) o & T RS YA I W5 o JE 4T 1 97 0 157 B A
22 2 T i A 0Lt 46 () 1) S5, 19935 o 25 45
2008) ; B 54 45 (1984 ) XS A I\ it £ i i 5
PRI OC R FEAT TS, B2 A A KK X
R N A - Ry 3 4 R AL 1R A AT AR 2D

AR SCHEAT T PIAS 7K R it b A 5] A 7 300 Y B
B 56, AT 5 7K R B R K RS A L 7 Y G
1D BT X K R AR AR TG 3 A R AR
Y SZ R, LA WA K R i o S e A s I Ay b
LA, O R 90 I B2 v PR AR 4R

1 HES A

1.1 kKB @A R HEEE

B Ao T 88 (R LB ) S R 8 5 (i
P sehd)  Hm T AR iRt 6 H S H %
Fir,6 H 29 B A, %4 b 1E % R % (26. 7
em x 26.7 cm, B AT A § & 67 4% R J5 4% E AL
T DR T A 5 B — B0) o BB 7K P Sy 4l 13,45
kg/667m> [ P,0, 3.0 kg/667m> Fl K,0 8.25 kg/
667m” K LAY M F R k. TREARE 7 d K&
ZJE R T d W 1 YR HUR) B R R BAB 1k K
T AR R A i R R TR R S v A
¥

[== e}

1.2 KWigit

SR N T BT i A5 400 90 4 I Sk 3 43 ) AE
KRR (B AR5 12 d) ,4rBEW (R85 26 d) |22
I (B AR5 67 d) , LLAAK ST 44 b B33 s 1
SAMEHE K ER 8 B 3 )2 BRE A
[l R m ekt 2, B i 2 Ry 5t AR
80% o VAN 43 BE I Y 55 it AR B2 10% .30% |
50% 1 70% , Zf f8 1] 1 55 iF B B R 10% . 20% |
30% F150% . ANBIR: XTI, H A 3 Rk, 4L 90
AN, B /NX 30 IR AE . XL HES, /N X DY JE]
WARTT .

1.3 MEFE

1.3.1 KBEHEKMF~==2 7 H 10 HE&E W
AEBRAY AR o 7 H 24 H 285 ik b 2R 4y BE
B PR RN 4 BE R B ik AbBE A SR . 8 H 3 Hl
S T oAb B R R AR G, RS AR R IR AL T
ZIEE PR, B AE R R TR S0 50 % e AR
RIGSIAIN SRR S 8 15 H O i 45 BE
B b PR AR AR R R I AR R IS ) R
RMEEESE, 9 A 3 B4y 584 w8 o gei |
ZEREM AT I AN PR KR 11 T 6 HOCE S I SE 4%
NG A T R

1.3.2 MHEEREE wHHrAMEES 40
R S, Ay BERR AL PR T 9 A 3 H AR 2 .
Z: 8 ik (Peng et al. ,1995) ] SPAD 502 3§ {A& nf
SREAN AE W B BT R 1.5 i A B P Y B
T 0 58 A i, D 4 58 4 i 9 TR B AR T em BE
B LA I 3 A L R R ET A A b B
() 4 YE 1) SPAD F-H1H

1.3.3 RREFEAH MWRIE SR TTC B )57k (£
225 2006) .

L4 HEZEITSH

F SPSS13. 0 FEAT 46 B i o B, R JH B R
7 2553 Mt HE B 45 Ak B 1) R0 40 1) 22 5 I 3% 1 ( One-
Way ANOVA, Tukey),

2 HR5SMW

2.1 HEHERMEMHIABEKNEENZN
TSR0 B i KRR A A R T S e 4
W31, WL 10% 30% 50% F1 70% K [F] E 46
(YR ALL BT I 5, X 7 A4~ 7K A it P A 2B R R
WA FER . AN 7K b A 43 BE i 4 B B8R A
PR TEAS [R] A BR R AR I A 35 25 5% B ISR [



33

S Pk RS AN TR A 0 B K R AR G e R A B S R

- 653 -

{5 ¢ 5 0 535 060 6 4 1) T 5 7 e A 1 00 40
{9 25 70% [0t 7= b RS2 50 . B9 i A
K R 7 A 0 R MR R 8 5 A B

30% 50% F1 70% B} 1) 7= 8 34 v 1 X6 HR, A
EBY 2 30% B AP E Y R .

R 1R R A BT R KA A R0 P A
Table 1  Effect of leaf cutting in varying degrees on rice yield at the seedling stage( mean + SE)
I
aw (%) SRR B 5 (em) TR (g) Ed W (% )
Vnn. Leaf Tiller Plant Thousand- (kg/667m’) Yield reduction
ariet
Y cutting number height grain weight Yield rate
rate
B8 = 0 20.47 £0.22 a 113.50 £1.32 a 28.57 £0.81 a 591.07 £19.24 a —
Yongyou 8 10 20.40 £0.81 a 114.03 +1.98 a 28.53 £0.64 a 589.41 £10.01 a 0.28
30 19.93 £0.94 a 114.63 +1.38 a 29.17 £0.95 a 628.42 £19.27 a -5.07
50 19.86 £0.41 a 113.67 £0.93 a 28.73 £0.44 a 623.67 £20.70 a -5.51
70 20.40 £0.92 a 113.57 +1.93 a 28.63 £0.61 a 621.03 +14.66 a -5.07
T 88 0 21.53 £0.58 a 89.58£1.27 a 25.24 +£0.58 a 525.62 +£9.16 a —
Ning 88 10 21.80+0.23 a 90.33£1.17 a 25.53 £0.61 a 523.03 £15.60 a 0.49
30 20.67 £0.55 a 90.59 £0.47 a 25.70 £0.30 a 532.72 +£14.80 a -1.35
50 20.27 £0.37 a 90.74 £0.53 a 25.27 £0.39 a 514.26 +11.47 a 2.16
70 19.93 £0.29 a 89.17+£1.08 a 24.96 £0.50 a 517.28 +10.02 a 1.59

T RSB 5 A ARG PR R IR 2 Tukey K230 /5 7E 0. 05 /KF LAFTE R 2 %557 (P <0.05) . TR,

Data in the same column followed by different letters indicate significantly different at 0. 05 level by Tukey’ s test. The same below.

2.2 SEHEMEHIKBERKMEHNZ I

3 BE SRR AL, BY 0 Xk 7K R A RN 7 A 5 ) 4
UL 2, WA KRS SR AR 8 5 17 88 JrBEM
210% 30% .50% F1 70% 7 [7) Fb 451 (4 55 -, %o
A KA RS A AT S . N [ B B i Ak 2R
6], B 0L 8 5 F17* 88 (R Bk & | 43 BERL . T i 51 F1 XS
WA A M 22 55 . Ar BRI Y b A S 3m
8 5 F1 7 88 a7, Ho /i R 8 S AEBT I 10% B
i X BRI 2 8% DL b, 25 Sk B E KT

2.3 ZEEMEHNKEEFENZMm

ZA RSV B I K R 7 i A R R 25 R WL 3R
3o SHTIHIAN Sy BEI Y i AN [R] | 2 R B i 2 3 Al
JKRE TR AL i AR G, Hh e 88 BT I 50%
If TR0 AR T X IR BT I 109% I e AR 3 i
PRSI0 20% B B 4 8 5 AT 88 WK
W 5% ~6% ,H I 30% W, 9 R YN T 10% .
Y 50% B ) 23 3 AR R A 7 AR, AN IR

ELEEPT fh B G 7 a2 I AR, L 8 S e
21.4% , 7 88 MG~ 24.44% ,

2.4 AEAEBEHMHKBERRE MM F &
2NN

AN TR R B B b6 K R AR 2R T g R g 3R
TIPSR ILE 4, B8 T AT 88 B
e B 1R 43 BE 4 5 i AR R AR KORITAR R
N B EANFREE R, Hhmits 5o
BEMA BT O I AR K A 3, BY i 30% B AR
KASX RIS T 65.55% ., WAL 8 S i, T 88
B R 2 BE I B 5 HAR R AR KA Kk
P, BRI S BE I BY b 35 AN T KRR R 1Y
o, HoP LY 309% X AR E G 0 A 5 0 55 ok B
8o BeAh, By AR S T AR RIS AR L BT RS
FIAR & 16 138 m — B 7E 20% UL b, % s o] gk
67.84% , F{L 8 5 1 W 5Y it 30% . 43 BE 1) 5y nt
50% B}, KR R 06 70 ok, 7 88 T A4y BE H 3 LU



- 654 - W B #2243 Chinese Journal of Applied Entomology 50 &

57t 50% B AR £ 6 ) o A RS S, R W BT X i AR R R A R R
W2 2% 2 B AE R B, A o o7 0 R ) (£5).
BEW AR RERE BT I )R, e R S AR K,

x2 NEHAREETMHMKBEERKNTENZN

Table 2 Effect of leaf cutting in varying degrees on rice yield at the tillering stage( mean + SE)

Byt (% ) o TR (g) , W (% )
ity ol , B (em) , %7 (kg/667m”) . .
Leaf cutting Thousand-grain Yield reduction
Variety Plant height Yield
rate weight rate
miL8 = 0 112.37 £0.74a 29.20 +0.56a 601.40 +13.10b —
Yongyou =8 10 113.14 £0.48a 29.44 +0.91a 651.93 +6.64a -8.40
30 113.15 £0.60a 29.15 +0.49a 581.80 +12.44b 3.19
50 111.10 £0.93a 28.65 +1.04a 571.40 +17.20b 4.99
70 112.36 £1.02a 28.93 +0.37a 581.60 +11.25b 3.29
T 88 0 88.27 +0.76a 26.53 +0.54a 515.68 +9.26a —
Ning + 88 10 87.20 +£0.69a 26.20 +0.29a 525.26 +9.23a -1.86
30 87.22 £0.69a 26.20 £0.33a 527.33 +14.95a -2.26
50 87.07 £1.05a 26.67 +0.76a 498.87 £16.23a 3.26
70 86.37 £0.78a 25.92 +0.79a 496.86 £11.32a 3.65
®3 Z2BEHARAEEFHTKE~Z MM (mean £ SE)
Table 3 Effect of leaf cutting in varying degrees on rice yield at the booting stage (mean + SE)
Mt 8 5 Yongyou 8 “7* 88 Ning 88
Byt (% )
THLE (g) o5 I AR (% ) TR () Eo U (%)
Leaf removal
rate Thousand-grain (kg/667m*) Yield reduction Thousand- (kg/667m*) Yield reduction
weight Yield rate grain weight Yield rate
0 29.38 +0.39a 638.50 £27.02a — 27.23 +0.42 a 535.99 +14.33a —
10 29.41 £0.56a 634.37 £5.98a 0.60 27.17 £0.41a 535.52 +12.47a 0.08
20 29.17 +0.38a 601.33 £14.13ab 5.82 27.05 +0.38a 507.44 +7.82ab 5.33
30 28.79 £0.72a 584.05 £14.27b 8.53 26.19 £0.22ab 491.64 £9.99ab 8.27

50 27.84 +0.36a 501.60 +8.51¢ 21.44 25.63 £0.21b  402.59 +19.12¢ 24.89
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Table 5

£S5 TRRESHNKBEHREEBOHM

Effect of leaf cutting in varying degrees on rice chlorophyll content

1] Seedling stage

S BEW] Tillering stage

B (% )
Rate of leaf cutting miLs = T 88 miks = T 88
Yongyou 8 Ning 88 Yongyou 8 Ning 88
0 43.27£0.71a 40.17 £0.83a 54.30 = 1.44a 52.20 = 1. 16a
10 43.10 £0.70a 39.97 £1.01a 54.13 £1.95a 55.120.72a
30 44.26 £1.75a 42.70 £0.85a 53.67 +1.28a 54.40 +1.78a
50 46.40 £1.73a 40.53 £1.91a 52.23 £2.03a 52.17 +1.21a
70 44.7 £1.21a 40.01 +1.39a 49.92 +2.45a 51.21 +1.63a
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WFFE 45 SRR, 7E A R 9 A= F B 9 i, K
TR B Hh — 7 2 J B &0 B2 RE 1, (HL IR AR & 301 AN
SRR o A A 8 5 M KA 7 88
TE 3R 43 BRSO B A 85 25 70% my it R, AR 2 X
KRR A A I B 3 R R o 3 Y b BT i ST
PIAS it R B 7 i A 1 e B, e 2 R B ok U 2
T B8 TR T 9 T A R AR G, 2 Y I RN 10%
IR, 77 B AN 52 5 ) 5 {5 BT R Gk 30% B, A
L3R 10% e A7, 1 55 23K 50% i, 77 4 4 2k
Wk 20% ~25% o LW ZKRE 16 AR K FT 0 it 32
I A5 A T A2 3, T AR KRS B9 AR A A K B
B, 2 Fid o i mA R X R
g RSN IDNOE TR S DI B 81l D/
e L AR 5 400 1) D A2 BE ) 0 T AL (U %
BK,1999) o A e B A 7K R G, A UURE A
o I g B 25 TR M 50% I 7= R 52 5% i (4
Bi,1984) o HILR = F IR (1984 ) AN hy K A it
F 32 A B 2 ™ Ak

VRIS 0 B A 2 A B AT — s B0 3 1
Blfe—ERE FREMEY, &5 AUREF
MY AR AL MR, B3 ERK KT
AAEFEAE T, A TE A F AT DLk #h AR ) B B e O
3 AR IR AR S R B O . A T R dUOE
it 51 R A A e B AT B R b B9 A (Harris,
1974 ; McNaughton, 1979 ; Owen, 1980) , £ 14 1 5%
TEOLT A2 FE 1R BT 58 i A A o AT IR
A5 2R X AE ) 0 A R AR A7 BT A #) (Belsky
1986 ; Crawley ,1987) . ABIF 5 B, K 5 28 452 4UL A

R B R R LR R b o R R X A S i T
BRI, AALEAT w8 B Tt 52 4, 17 EL A e 25 1
FIAERE AR HA MR B A R B bR )
BE TR EFAMEEB AR, AW RN
M AR AR AR A FIAR AR 96 0 I e g s AR R TS T S
BT AR VAT ¢, — 52 FR B A 0 M RHUR O AR
RN 1 dewy X 5 A TS B9 A5 R AT CR I 4
2010) o i E AT PIRT TR, MR R TG T (9 $2 % T
TE AR BRI 7 J5 D BE | HE B i R I S 3R A I A
AR5 BB G T AR E R R 7 A R D g
SO0 L2 39 T e W T ) 3 2 A BB 4 T (R R
RGN ,1984) o X Al BESE R AR I A 32 E R 1 —
ANEEA B (E A — P BT T S — 7
T, 1 5 3 1 5 I g K RS I g e i 2 K e R A
SR R A A T 5 T, B 32 e AL
il 2 B AE D6 & 5l L R0 P 0 5l R 0 g (< 1R AR
1984) o A 5T 48 — A0 WE B i O R 23 B A
PRAG IS 3R 5 i (B B, 1987) , X Al REHR T HUAY
o T7 A, ABETE 8 N T AL T i, 5 0 H Y
Bl T | A W RE AR A BRI BER [ o b
o fRe I A T 30 MR R AR RORITR 2R 76 7 AT g
JE SR A B AL o 5T AT AT B T AR IR
VRGO SR A AR R AT g e AR
Wz E e, &= Y M A — BO I, e 1 P
T AEY AR AT RO AR T 2R R A BR
B RHL ) A i A, B A AR D Y
ZLHERLAT YIIE B, OIS B - 5 i Ao AR DYk

2P RESUIAE 52 T O FE, 233 O™ R AR
H T AN A B AF A, X R O\ A I IR B 3R



33 S Pk RS AN TR A 0 B K R AR G e R A B S R - 657 -

AN ASCRR B8 He T B TN AR e K RS 2R K g
AMEVE R R T HEAT 256 % 18 . FE9 G i e B
el E R, 3 E A R RE IR, B N
DIk R 4, X R iR Sl A 25
FEIFH . B A, B IR o 4T R R
H 3% , MiASCHEFE 45 SR KM, | 8 5 Fl7° 88
ST R F] 70% i, P EBA KT 3% , H
HHR G 8 B BY I 70% I YRR R A B IR
e 2R R B o DU 2 s T e e R A A O
8 Z A 24 5 0 N T 10% I, 722 i SR R 2
SO, TE ST BE Z A, RO A2 F e ARGA B 70%
IKFEAS B A AR 5 B T A2 R AN R T, K R T
ANeH 20, B2 n] gEH =L AN E
(1995) 1Ak 2 T I R 904 0 0 Oy 5 2T AR 7 i 42
TrEE A AL 203 Sk, 545 i 19. 06%
PR e 7E S B A 7= o, MK RS A KA I 2 B RO
I Ay 2 b Rk e 2 L R R R AT
R, 306 F R4 R, R K R TP s R AR
HEEFSEE, maKEERKDEDY, 4555
O\A I Ay T A I, TR 4 i R AR E Y 7 A 4
I, o 1 il 245 AT BT R o

2 % 3Lk ( References)

Akinsola EA, 1984. Effects of rice stem borer infestation on
grain yield and yield components. Insect Sci. Appl. , 5(2):
91 -94.

Bardner R, Fletcher KE, 1974. Insect infestations and their
effects on the growth and yield of field crops: a review.

Bull. Entomol. Res., 64:141 —160.

Belsky AJ, 1986. Does herbivory benefit plants? A review of

the evidence. Am. Nat. , 127(6) :870 —892.

Crawley MJ, 1987. Benevolent herbivores? Trends Ecol.
Evol. , 2(6) :167 — 168.

Dale D, 1994. Insect pests of the rice plant-their biology and
ecology// Heinrichs EA (ed. ). Biology and Management
of Rice Pests. New Delhi; Wiley Eastern Ltd. 363 —485.

Harris P, 1974. A possible explanation of plant yield
increases following insect damage. Agro-Ecosystems, 1:219
-225.

Khan ZR, Barrion AT, Litsinger JA, Castilla NP, Joshi RC.
1998. Mini review: a bibliography of rice leaffolders
( Lepidoptera; Pyralidae) . Insect Sci. Appl. , 9(2):129 -
174.

MecNaughton L), 1979. Grazing as an optimization process:

Grass-ungulate relationships in the Serengeti. Am. Nat. ,
113(5) :691 —703.

Owen DF, 1980. How plants may benefit from the animals
that eat them. Oikos, 35(2) :230 —235.

Pedigo LP, 1991. Entomology and Pest Management. New
York:Macmillan. 646 —647.

Peng SB, Laza RC, Garcia FV, 1995. Chlorophyllmeter
estimates leaf area-based nitrogen concentration of rice.
Commun. Soil Sci. Plan. , 26(5/6) :927 —935.

Rubia EG, Shepard BM, Ambao EB, Ingram KT, Arida GS,
Penning de Vries FWT, 1990. Stem borer damage and grain
yield of flooded rice. J. Plant Protect. Trop. , 6(3) :205 -
211.

Trumble JT, Kolodny-Hirsch DM, Ting 1P, 1993. Plant
compensation for arthropod herbivory.  Annu.  Rev.
Entomol. , 38(1) .93 - 119.

Viajante V, Heinrichs EA, 1987. Plant age effects of rice
cultivar IR46 on the susceptibility to the yellow stem borer
Scirpophaga incertulas (Walker) (Lepidoptera:Pyralidae).
Crop. Prot. , 6(1):33 -37.

Yambao EB, Ingram KT, Rubia EG, Shepard BM, 1993.
Case study: growth and development of rice in response to
artificial stem borer damage //Rossing WAH, Rubia EG,
Heong KL, Keerati-Kasikorn M, Reddy PR (eds. ). SARP
Research Proceedings Mechanisms of Damage by Stem
Borer, Bacterial Leaf Blight and Sheath Blight, and the
Effects on Rice Yield. Wageningen. 33 —50.

Mo g, BXRIBE, 255048, 1984, R4 45 I 22 3% 1) {14 AOF
G M, 4(2) 149 - 156.

AU, 2R R, 1997, W] S AN R LAY B R ) AL R o
KL, 34(1):39 -45.

BIESC, BREZE, Xes, BES, R, 1993, 4e55
AR X R N s P U Ay B Y ) A kb B A AL o R L B
26(2):24 -29.

PN, MR, BT, 1995, REH\ 5 I Sy < B 2k 1 il
BOIHT e 22 55 R AE. W) AR S B e 4R, 21(2) 0143 -
146.

GUEGL, 1984 K Xof g A A W 1 3 A4 T B0 . A
PIfyredie, 11(1) 1 -7.

B, BGEAE  FE, 2010, % A BT Jr 5 X 0 4
KRR R, 5N 0 R 2 R (AR
fZ), 28(3):4 -7.

VIR, BN, 1984, JKFEAN )2 AR 09 Dy hg KX
TE AR BT 5E. s E AL R4, (5):3 - 11.

B E, 1987, JRFE N T A B AR RO 5. E RO
Blag, 20(2) .67 -72.

FEA, ZRME, BT, 2008, THE RIRERXFENE



+ 658 - W B #2243 Chinese Journal of Applied Entomology 50 &

MRS 3 4 R AT Y. P EKAE RN, 22(5) (513
-518.

Wk =z, FIR, 1984, FEYH I Sy F 1 7= 38 22k 5 B
BIEAR. R HEFIR, 27(4) 1384 - 391.

WEH, K/, EIIEE, BTLIY, 2008. R\ it 1
K T B YR, 34(4) 161 —163.

LTS, FE, T, 2007. WAL W. L. Figa

AR WA, 211 -213.

VIR, 1999, JK AN [ 4 010 400 S b A2 4 1 AOF
8. IR 2R (B ARBE L) , 38(4) .58 -61.

Fof 4, 2006, AHY) A BRAE AL SCH B ANEOR . AU R AR
HOH H AL, 118 - 119.

BT, FEA 22, 2006. 2006 4F K Ff W AT HOBE &4
LR AR, 43(4) .585 - 588.



	KCZS1303 84
	KCZS1303 85
	KCZS1303 86
	KCZS1303 87
	KCZS1303 88
	KCZS1303 89
	KCZS1303 90
	KCZS1303 91
	KCZS1303 92
	KCZS1303 93
	KCZS1303 94



