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Abstract: A total of 106 individual farmers’ fields were surveyed in Zhanyi and Xundian counties (the main japonica-rice-
producing areas of the Yunnan plateau) of Yunnan province. The data pertaining to pest injuries and yields was collected
and analyzed using two analytical approaches. The first approach was intended to characterize relationships between injury
profiles and yield levels using cluster and correspondence analyses, while the second approach was aimed at generating yield
loss estimates using combinations of principal components and step-wise multiple regressions. Seven pest injury profiles
(abbreviated as IN) were determined using cluster analysis; IN1, IN2, and IN3 were lower injury levels of pest
combinations in seven profiles, while IN5, IN6, and IN7 were higher injury levels. Clusters of injury profiles (IN1—IN7)

and yield levels (YI—YS5) are plotted on the two first axes of correspondence analysis between patterns of injury profiles
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(IN) and yield levels (Y ). The correspondence analysis yielded a path of increasing yield levels (Y1 to Y5) associated
with varying combinations of injuries in the plane defined by axes 1 and 2. This would suggest that injury profiles (IN5, IN6
and IN7) located on the left in the factorial plane may cause more considerable damage than others (IN1, IN2 and IN3)
located on the right. The principal component analysis with multiple regressions generated estimates of yield reductions due
to rice diseases, insects and weeds. The results showed that injuries caused by weeds above rice canopy, stem borers ( white
heads) ,

leaf folder, bacterial leaf blight, army worms, leaf blast and plant hoppers were the most damaging factors in this

region. Results of this study will provide some foundations for developing pest management strategies and improving rice

production level at the regional scale.
Key Words: multiple pest system;

regression analysis
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Table 1 List of variables and attributes describing individual survey fields

A i A5 A REFS A i i A LA
Variable type Symbol Variable description Unit
3% Injuries BLB JKAE A% Bacterial leaf blight % dsu®"
LB IRREHER Leaf blast % dsu™"
BS JKRE B BRBER Brown spot % dsu®"
RS IKFESC B A Rice stripe % dsu®"
ShR JKFERT B ISP Sheath rot %°
NB JKFEREAURNN Neck blast %"
RB JKFEE W Rice bakanae %°
FSM JKFEFE IR False smut %
ShB IKFESUHIHR Sheath blight %°
PH "KL Plant hopper number dsu®*®
LH M-8 Leaf hopper number dsu®*
AW AU Armyworm number dsu®*®
LF FEY I Lealfolder % dsu™"
DH At (BEZ2FE ) Dead heart( stem borer) %°
WH P (425 F 1) White head (stem borer) %
WA = TR E)ZE 24 B Weed above rice crop canopy % dsu™!
WB R TF/KFEEIZ 4% Weed below rice crop canopy % dsu™'
F 3 A4~ 6m? BRI ARG B A 3177 5 (AR 6, 14% 1Y 8K i)
FE o Yield Y Estimated yield ( grain yield, 14% moisture) from 3 crop cuts, 6 t/hm?

m? each

a: dsu(ZKAB AL & & By B BAAL Rice development stage units) ; 0 & 100 R (9% & B BE 67 (10 15397, 2040 BET, 304519301, 40,2
RS, 50 4RI, 60 A, 70 WS, 80 I, 90. TIY , 100 558UM) , % dsu F number dsu: JEWANE A WAL, 251 FEAEY TR
FRIK G 32 3 2 (% ) UK RS & 5 9y BEBAE (dsu) BAATRETT P s (number) FIK AR & 7 Wy BERANE (dsu) , B AT 3R 0 ot B M4 F 9 1w
by M2 E R ML T AR o 4 RIAA PRI EESZ TR d. 4 WIAAPRKEZER e FHMASE MR SR R0
BEJRMNZT BT PR RE N RE D7 2% F 3 2 b T 1 0 LE R SR e B0 T AR

AT EE H AR5 BOKRE BN AT Z o0
A HE AR RO (R K ) B CH 0 R
AR 25 T 1 SR P O i . O kR

Hh 2R By AR Bk 4 YR v e e R KO R R £
BHEAYEKBENEFTWN N ERE (1),
R EVERE T B E AL (AUIPC) HE AR,
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Table 2 Categorization of variables describing individual survey fields

A A 75 051 GO E X
Variable type Symbol Categories Category definition
A% Injuries BLB BLB1, BLB2, BLB3 BLB1:BLB=0%dsu; BLB2:0<BLB<90%dsu; BLB3: BLB>90%dsu
LB LB1, LB2, LB3 LB1:LB=0%dsu; LB2:0<LB<80%dsu; LB3; LB>80%dsu
BS BS1, BS2, BS3 BS1:BS=0%dsu; BS2:0<BS<70%dsu; BS3:BS>70%dsu
RS RSI1, RS2 RS1:RS=0%dsu; RS2:RS>0%dsu
ShR ShR1, ShR2, ShR3 ShR1:0<ShR<15%}; ShR2:15<ShR<30% ; ShR3:ShR>30%
NB NB1, NB2 NB1:NB=0%; NB2:NB>0%
RB RBI, RB2, RB3 RBI1:RB=0%; RB2:0<RB<3%; RB3:RB>3%
FSM FSM1, FSM2, FSM3 FSM1:0<FSM<3%; FSM2.:3<FSM<5% ; FSM3.FSM>5%
ShB ShB1, ShB2, ShB3 ShB1:ShB=0% ; ShB2.0<ShB=<5%; ShB3.ShB>5%
. < s . < _— .
PH PHI, PH2, PH3 PHI1:0<PH< 50number dsu; PH2:50<PH < 70number dsu; PH3:. PH>
70number dsu
. < , . . < su: .
LH LHI, LH2, LH3 LH1:0<LH<120number dsu; LH2:120<LH<360number dsu; LH3:LH>
360number dsu
. = - . < s 3.
AW AWL, AW2, AW3 AW1;AW = Onumber dsu; AW2:0< AW < 9number dsu; AW3; AW >
9number dsu
LF LF1, LF2, LF3 LF1.0<LF<10%dsu; LF2:10<LF<25%dsu; LF3.LF>25%dsu
DH DHI, DH2, DH3 DHI:0<DH<2.5%; DH2:2.5<DH<5%; DH3:DH>5%
WH WHI1, WH2, WH3 WHI1.0sWH=<2.5%; WH2:2.5<WH<5%; WH3;:WH>5%
.0 < WA < 90% dsu; : < su; .
WA WAL, WA2, WA3 WAIL:0 < WA < 90% dsu; WA2:90 < WA < 200% dsu; WA3. WA >
200% dsu
B1.0=sWB =< ; B2. B < 12004 ; B3. WB
WB WB1, WB2, WB3 WB1.0s<W 500% dsu; WB2:500<W 00% dsu; WB3: WB >
1200%dsu
o Y1:5.50<Y<7.75t/hm?; Y2:7.75<Y <8.50t/hm?; Y3:8.50<Y <9.25¢/
74k Yield Y Y1, Y2, Y3, Y4, Y5 200 ms XLl IS m”; Y3:8.50<Y<9.25¢

hm?; Y4:9.25<Y<9.75t/hm?; Y5:9.75<Y <11.0t/hm?
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Table 3 Statistics for all variables: injuries and yield
A5 i HRe/ME S ON] S {E bRk 22 WATAKF " /%
Variable Minimum Maximum Mean Standard deviation Prevalence *
BLB [ #i5% 0.0 1464 102.2 192.6 61.3
LB I 0.0 867 96.1 152.4 65.1
BS # BB 0.0 652 54.1 110.8 38.7
RS L0 R 0.0 180 8.8 30.5 29.2
ShR B35 185 W0 0.0 55.3 23.8 12.8 96.2
NB FEEFE A 0.0 39.5 1.5 4.5 22.6
RB & 0.0 31.2 3.5 5.4 59.4
FSM 7 il 0.0 18.6 4.4 3.6 86.8
ShB Uit 0.0 20.0 2.8 4.8 38.7
PH Kl 2.5 339 71.3 48.2 100.0
LH i 4.0 6588 374.8 682.7 100.0
AW Rl 0.0 33 5.5 7.2 53.8
LF FRYAAS M1 0.0 226 23.5 28.9 83.0
DH A0 (k253 ) 0.0 28.8 4.4 3.8 89.6
WH B (2555 ) 0.0 31.2 4.4 4.2 87.7
WA 5 T2 F e 0.0 3000 173 162 89.6
WB LT ez 2= A 0.0 3500 1055 805 97.2
Y K 5.65 11.12 8.73 1.15 —

b A HPZ E A
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Table 4 Characteristics of injury profiles of rice crops generated from cluster analyses in the japonica rice zone of Yunnan

ARELa
oL HL

Ry FB A T A TR P (E bR iR )

B Injury levels of rice pests for clusters of injury profiles ( Mean + S.E.)

Variable INI1(18) IN2(19) IN3(8) IN4(8) IN5(13) IN6(21) IN7(19)
BLB 9+3 44 4831 76+ 43 69+ 18 247 + 44 187 £ 75
LB 10+4 43 48+ 17 184 + 64 95+ 23 152+ 47 192 + 40
BS 186 184 + 37 149 + 63 413 3:3 1127 322
RS 53£9 278 25+ 13 00 19+ 13 1329 5+4
ShR 303 36£2 2553 19+ 4 1724 1822 19+3
NB 2.120.7 0.120.1 0.4%0.4 53:4.9 0.0£0.0 2.0£0.8 17207
RB 8.6+ 1.7 49:1.6 5.9+ 1.8 1.4+0.4 1.9£0.5 0.6+0.3 1307
FSM 8.0 1.0 3.5£0.7 3.7£0.8 3.9 1.1 1.9£0.7 48207 3.4£0.5
ShB 0.0+ 0.0 1.0+ 0.4 25513 0.4%0.4 5.8+ 1.7 43x 1.4 48+ 1.1
PH 71+ 14 9117 75+ 18 616 5757 66+ 12 714
LH 129 £ 35 176 + 33 144 £ 40 379 + 140 252+ 71 851 + 208 461 + 70
AW 0.120.1 1.6+ 1.0 0.6+ 0.6 42:17 78+ 1.5 12.0£2.1 8313
LF 243 72 134 18+ 4 45510 3210 244
DH 2.9£0.5 3.6£0.5 53£0.7 3.1£0.8 7.5%1.9 4.4£0.9 44108
WH 3.5:0.6 325 1.6 2309 5.0%0.6 52:1.0 5.6%0.8 5.120.6
WA 115+ 28 81+ 15 165 + 24 176 + 31 286 + 68 218 = 36 193 + 44
WB 1062224 1472202 213 £ 50 1658 + 305 758192 1100 158 888 = 102
e 9.58+0.17  9.28:020  929:028  878:045  811x021  8.04x031  8270.19

a B BN IR R 1;b 2% R FRIE T AT R 2 B I & A S o PP BB L 7R R

2.3 XFRArHT

HENL R (Y) PR F AW O FE A (IN) §1HK
F [ YXINT, KRR BN R 51, Ol F A
FFNERF AT . [ YXIN] 7 F B gidse i 28 i 52
SR AR B =3 Z A SR R XS BR R E
RIS, KI5 H A 56.1(P= 0.0002) , /=&
SRRy T AL AR R ) S B X 07 4347 7= A
TSR, Sl S SR R [ YXIN ] R
B 52.9% 55 AN 26.1% (3% 5) ;PR HE
Ay B B 17.8% 80 3.2% , H TRIPIANGAE
F AL AE SR 3R v (1 KR 405 8. (79.0% ), Jir LA
SO BA HT N R TP R R

AR T AR B B A Xl ok
IR R 2 P S ™ B 7K P (YT HTY'S STk 405
1 46.06% F1 40.33%) , 4y S T 450 1 19 242 47 A v
(TES 1 Y1 BARFRIE NI, YS BYARFRE N IE) (3
SHIE2), BT YL A YS 4b, 5l 1 /96 e b Bk T
AELEY R FERAINL(FER 1 FARFRE M IE) , B
e TTERAR K ( DTEREE S 40.96% ) , HLAEH

1 b RO 5 HE JURR O 3 2 RUAH 52 (B INS (IN6 F1
IN7,EATERD 1 BARRRIE D B1) . Y2 I INS Xf 4l 2
P TTRRAR I, HAEIZ 3 5 Y4 F1IN6 A5 [l AH I

L 1 XF INT IN2 0 IN7 JURH R 32 G o2
BRI AT LA H (23518 81.07% .80.73% 1 61.04% ) ,
1 X AR K LA Sy R AR AL T AR R SRk E,
UEREAR G- b A BB AT 2 1) 19 22 555 2k il 2 X IN4
Y2 B STEMER T IR 2 et TE L
R YIS

Xof 7t KT A A AR A it BRI T R K BT
BRAE ., SR BB BT Y3, XA P KX A
HERERAL T AR W 4F B A A (SRR 1F SR Y4 1
68.2% %%t Y1 1) 88.9%) ;Y3 J& T-H &5~k i
THALE AR F B AR Z& (b 1 AR 2) B9 S
IO HA AR A Bl AN BE R AL A 2 115 B (N 1%
PR B 12.2%) , N1 RS AR bR{E AT LA
A ™ (Y1) B (Y5) B o, Pt st
1R TOKRE RO IR (R 5) .
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Table 5 Relative weights and contribution to axes of variables in correspondence analysis
7B AN HAR AL " A)isj, — 2 Aisi —
Variables and Relative AR AR A C"“t“}’::“: Ak AR BT kR conmbilzl
classes weight Coordinate Tfijis Toxj;ies Coordinate T?jis Tosz;ies
5|74 f Column variables
Y1 0.208 -0.792 46.06 81.87 0.232 8.01 7.02
Y2 0.217 -0.265 5.38 14.20 -0.577 51.84 67.43
Y3 0.198 0.061 0.26 4.36 0.082 0.94 7.88
Y4 0.198 0.338 7.98 22.00 0.489 34.02 46.20
Y5 0.179 0.798 40.33 76.57 -0.201 5.18 4.85
1775 Rows variables
IN1 0.170 0.826 40.96 81.07 -0.174 3.68 3.59
IN2 0.179 0.417 11.00 61.04 0.204 5.36 14.66
IN3 0.076 0.395 4.16 21.75 0.229 2.84 7.31
IN4 0.076 0.031 0.02 0.24 -0.582 18.34 87.36
IN5 0.123 -0.602 15.73 42.41 -0.666 39.02 51.82
IN6 0.198 -0.448 14.04 38.54 0.462 30.38 41.09
IN7 0.179 -0.471 14.08 80.73 0.054 0.37 1.05
AT R (R $2.9% 26.1%

Inertia accounted for by axes

Bl 2 SR T 428 S O AE Sl 1 Rl 2 #a i A
FRAT IR, R 2 IN6 A INT #23T Y1, 1
IN4 FI1 IN5 237 Y2, IN2 1 IN3 X} T Y3 #1 Y4, IN1
XN T YS ik 38 B — 2 5hy B AR R 25 1R 7 KT
Ty B Sy I N I KT B K R A
AR ERAVR KA R R R . IRIEA 7
AR Y () W] LA R KO N B 2 i
2 550 1 ORF4h) /5 a1 — 30, WS, W R

AU IN7 (85§ IN6 1 IN5) £ IN4, F-3] IN2 A1 IN3, &)
0.8

o IN
Y4 —A— Y
04}
~
Z
S IN1
&
-0.4
_0.8 J
-1.0 1.0

#Hh1 Axis 1

B2 XBAEEEWHERBEF=BKFZEMXSE S
Fig.2 Correspondence analysis between patterns of rice pest
injury profiles and yield levels
Xf KA 1 KSR AR W ARSI R [ Y <IN ] #4770,
TET ANl B 1 25 ) PN 22 18 T 4% A 5 S AR 77 a5 7K ST 19 oL
B R TR IS, TEIZ P B R i T
ST ( BITPEAflR BA AL B R ) REFR RS BY 79%

a1 IN1, RN TR 2 223/ R 3 2478 (INS | IN6
HVINT) B AT 0 E SR (INTIN2 AT IN3 ) 587K
Fe = B 4 O B K, SR 2RI INS (ING il INT 4155 (1)
JKAE L Hen] 6 He Ry 2580 INT IN2 Al IN3 ff) B &
WA FEAEY T £ s X s HHE A E
AR AR P R AR R
2.4 RRERIAHDCHE

XA S T BT 6 B 9 A8 1t R AT A OG4BT, 2 R
FAHXREI TR 6 (FIH T 5=tk g 2
TR E RSN NB BRAM) . FE6 F iR
EVF 270 R W AHOC R OC R BN, AR HE
P XA Z MR ETE R, R4 & 5™
S AH 5 M W 7R K RS LR RGOS ( BLB) | IR
(LB) JET (RB) (L0Ah (ShB) A8 KE(PH) K
HAW) FEIPE I (LF) EZE T H (FRE WH) A
T (B TRREEZ 25 WA R T K R e 2 2% 5
WB) A & U= 5400
2.5 WM ERG AT ARTENE S A

kT RE G b A A R AR R AR
X R E A (L bR R B ) HEA TR 2E 3R
3O HT ARG KA B A B F X R R £ T
BRI, 4 D FE(1,9,15,16) #R B TR
] AR TR rh 2R TR R A R AR A A B 1934, 6%
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Table 6 Pearson correlation coefficient matrix among quantitative variables
A8 Variable Y WB WA WH LF AW PH ShB RB NB LB BLB
BLB [ M- -0.38**  0.03 020* 027° 015 0297 -0.04 0.14 0.01  -0.13  0.06 1
LB M- -0.427* 030" 0.33** 026 0.14 029" -0.04 0.13 0.09 0.54"* 1
NB T U -0.15 0.18 0.08  0.07 0.10  0.11 0.02  0.02 0.10 1
RB S Hii -0.27**  0.17  0.19* 0.18 0.17 0.14 0.12 -027* 1
ShB St -0.24* -0.17 0.12  0.01 021" 027** -0.08 1
PH & €&l -0.28** 0.04 -0.08  0.03 0.08  0.04 1
AW R -0.45**  0.20" 0.30** 0.14 0.13 1
LF FEYAA -1 -0.32**  0.05 023* 024" 1
WH I (255 ) -0.41"*  0.24* 026 1
WA & T 245 -0.40**  0.15 1
WB LTz e -0.24* 1
Y KR 1

w il w23 IFR/RTE 0.05 F10.01 K- Fik 3§

(n=106, F=13.4, P<0.0001) , 7E3X 4 I NE F W,
g, RS 1R R AR B R R A R K BTk R
(T=-6.44,P<0.0001) , BEfift Ff 7= B A8 fb 15 B
26.9%., FERST 1 FERNERR g RO 7, iR
HARptEm 7] AE R0 1 A5 (BRI Zead bRtk
TR A EAR R RIS )
F(1) =0.28BLB’ + 0.40LB' + 0.09BS’ + 0.01RS’ -
0. 13ShR’ + 0.20NB’ + 0. 15RB’ + 0.04FSM’ +
0. 13ShB’ +0.27PH’ + 0. 02LH' + 0. 45AW' +
0.30LF' +0.12DH’ + 0. 31WH' + 0.35WA’ +
0.23WB' (2)
2.6 MEEMER
FH T B2 3 A3 434 R 1 U 4347 B4 g 72 e g
WEAPAFRME . (1) 5778 2 B R 28
(3R 6) 3 (2) WL E RS A Hr R RS 1A
TR R E A (A 2) A A EA R E
RO A AR A 7= 0 AR AR B ()2 A 4
B, FERG 1 KRR E BTk R, LR AL L

PIANARE , 585 LT O 58 48 & B F e 209 00 4y
BRI 5387 7K (4G99 ( BLB) (% (LB) |
FESURM (NB) G HIH (RB) (SO (ShB) (il K E
(PH) A (AW) FEHPEMIE(LF) df25F d(H
HWH) 5 KR E A5 (WA) A Tk g e 2
ZRH(WB)
2.7 AR FE RS 5 ALEE S
X BERE I AR i HEA T R AT T AR BT 5 4 E
WA R T3 8 T 26 7, eI A E Y ERE R
(1) B DTIR R L 75% , X S AN ERAE R A AR
K FE P E AT 1540 2 oe Il 43 A, 45 2009 [ 05
FREWT .
Y =8.73 — 0.42F(1) + 0.03F(2) + 0.04F(3) -
0.09F(4) - 0.04F(5) (3)
2 [l B A AT DL R AR AR B 61.9%
(n=106, F=18.3, P<0.0001) , H:rp #HF1 F (1) %
TR (1) BT R A 2 i 2 7K (P<0.0001)

R7T KEBEEEVHENERSTIE S N ERTHEFHS

Table 7 Component loadings of the five first principal components (PC) of a principal component analysis of rice pest injuries

AR £ T 89 2875 Component loadings of each principal component (PC)
Variables FM4 1 PCL FEMSr2PC2 EMS3PC3 EMSN4 PC4 F RSy 5 PCS
BLB [ #5% 0.303 -0.421 -0.312 -0.133 0.109

LB H0% 0.392 0.268 0.332 -0.148 0.031

NB SR % 0.204 0.426 0.374 -0.319 -0.013

RB & 0.151 0.359 -0.436 0.286 -0.348
ShB S0 A 0.131 -0.366 0.542 0.116 0.118
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Ak £ TR B9 T3 75 Component loadings of each principal component (PC)
Variables F A4 1 PCI FM42PC2 ERS3PC3 F ST 4 PC4 FHWA> 5 PCS
PH & K 0.300 -0.282 -0.119 -0.502 -0.294
AW At 0.460 -0.197 -0.008 -0.014 -0.245
LF TR\ M1 0.290 0.016 0.192 0.572 0.151
WH AR (3255 0 0.326 -0.007 -0.308 0.052 0.718
WA 5 TR A m 0.351 -0.005 0.009 0.369 -0.363
WB Ik T 5 B A 0.240 0.434 -0.150 -0.212 0.187
5 S TTRE %

Proportion of contribution by each 28.19 15.73 11.99 10.91 8.68

principal component

2.8 jraEARAG T

AR B B i) 4o oAy 3 1) S 350 08 8 K P el R
FEK b AR (5K 3) Al LAl I il
N ERPFE AR AR RO R (K 8) . K
SOl kU I T (SR FNILPSE P L Qe
B (WH 755 282 0.30v/hm? ) | 5 A SE 3™ 1
2.99% 3% T KT TRRE R 2 H (WA) AL
MR (LF) A (AW) (MR (LB) R T KR =
ZR L (WB) A AR (BLB) o 51 27 45 R A
ARSI R INER e PS (14 SN IRUEPN il

it 109 JF X5 I 98 32 - 1At ( BLB) (R it
W (LF) 28753 (s WH) F e T KR8 )2 4 i
(WA) s FHXIR AT 5%—10% Fr % 13 74 g 3 J2 . -
SR (LB) A8 RE(PH) ARG B (AW ) 5 AHXT 45 2 /N
F 5% B XF R 9 o0 R B (NB) R
(RB) .8 9% (ShB) AU T /KRG e 2445 (WB) .
[ 2 T A R O R R KO R R S A
I Ak T P R e R 1. 3v/hm?,  A] SR )
12.95% .,

®8 EEAEMFTEREMGT

Table 8 Yield loss estimates for selected injuries

S R E K PR R 2t Mean yield losses

e R R E R = AR 2K Maximum yield losses

Iﬁics A Xk AHXS 2K 5/ % ERIETEN ARXTH I A/ %
Absolute /(t/hm?) Relative Absolute /(t/hm?) Relative
BLB M4l 0.12 + 0.04 1.20 + 0.39 1.11 11.07
LB M5 0.15 + 0.04 1.50 = 0.35 0.78 7.78
NB TSI 0.02 + 0.01 0.20 + 0.07 0.24 2.39
RB W H 0.07 = 0.02 0.70 + 0.22 0.47 4.69
ShB S 0.05 = 0.02 0.50 + 0.16 0.25 2.49
PH 5 Kl 0.11 + 0.02 1.10 = 0.22 0.55 5.48
AW Al g 0.18 + 0.05 1.79 + 0.51 0.87 8.67
LF 4045 0.21 + 0.05 2.09 = 0.46 1.36 13.56
WH HE (b 25% 0 0.30 = 0.05 2.99 = 0.50 1.43 14.26
WA & T2 25 0.28 + 0.05 2.79 + 0.45 1.07 10.67
WB LT ez 2= A 0.15 + 0.02 1.50 + 0.22 0.36 3.59
Ry Rk 1.30 + 0.36 12.95 + 3.58 - -

Yield loss caused by all combined injuries

a T HE G T R ECTE 0.05 ZKF T B9 EAE X ]

3 it

5 B IR A 3 BRI IE i T A B AR A A
BB, NREME X QIR E , =/ rT 23 3 2ERafE

DX« R b DX AIHE e 52 il DXORDRE AR X2 it 4
SURI S S T 2w AR X, R A A 7 X
3 R E RO T H RO A AR BUK
SN R E ALY B SEPR i O, — 28 N E AT
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MR (LB) (85 JE 0% (ShR) B TEE (RB) (A il
i (FSM) A8 KEL(PH) (M (LH) A5 H (AW) F
PBIIE(LF) AC(DH) HBE(WH) | Tk e
JRZRHL(WA) FUR T /KR )2 22 5 (WB) | i 53 oh—
SO ERATACE AR, 4n . SRR BERG (BS) L A8
Hid (RS) ERFUER (NB) FISUR % (ShB) , /N EL
PR E O LT A A, RS REL(PH) |
-3 (LH) FIRG B MR (LF) ; A5 Bl & A ok
A AEZE T, N . e 4 5 0O 3 (DH AT WH) Al
Kl HUAEE (AW) 53X — IR0 5 T KRS 35 s ) 7
PIE—FAY |

ARCREIHE T 7R ELRB (K1), B
IR TAF S F A A, R s B T 2 ma A e
XEATE ALY R EREE Z IS, KI5 EH
FE KO 5 o0 FE AL 2 ) B R R Y, R A
AIERAY M T E Z MR (F2) , &K
XN TS A R B A RO
R FEIKEAN G (IN3) 5 B2 Kk A O X
Mg /INCINT T IN2) o 7= 7K -8t 2 Bk T 7K
Sl HLAE Kl 1) SRR T 2B E IR,
IN7 (i) 2] INA(HIK™) 985 21 IN2 FIIN3 (Hs
77 R INLCRE ™) m T A EAY R ERR K
HoR B KR KR = R 50

RSB RIRE 0L 43 B # B T AR 8oy An S
S Ak, R E AR T
IR [RI AR B 2 (8] (W0 T2 R 3 A RN 7=
I B AR H 78, (A REAR AL AR HE 22 0] Y % it
KF M 278 1 S 800 B 7 v T DA R A8 i 22 ] 11
ERER ) I, AHEGE N 3 S4B R E S
GYHT 25 VPR T R A K R e AR B 5
Wi, 7 B AT A 1 A5 2 % ] U5 A5E TR i AR 7
ARG B, A o 1 R e
PRCHRHE T DB LRUE , 3% LW T2 08 A 119 2 7= I
B VE R o A b i — A8 i, R B B4 4y
BrAS B RRE ) 0] LB VRS A Ry A A8 i, 1]
DU T3 = i i Z oo mE 0 M b, 32 7 sR sl g I
TR R T P AR AR R 2 R

AT SE 2 B A (WH ) X 7K e 7 S 1Y) 52 B 48
R, ARG (DH ) XK RS 77 f i s e AN I 3 (3 6, 3%
8), M3 KE, “H M EKTRAHEN, —

RN 9 25 5 1T i KR 3 BE X A O R
T —EMAMEER . AWFSE S5 3R 5100 AF R 1Y
25 I E—3HY , Litsinger 25 H1 Rubia S5 1Ak 24 4k P
F B RO KA RN T 10% I, R 23 3 nl ™ 2
k)

HRIEAHIF 7 P 25 14 4358 TH B 2 o0 4 5 AR W73
S E KSR R 7 AR A E AR
FRVR AR T LB R 12.95%, %K R
BT Savary 25 ST (147 340 5 12k 2R (4351 K
28.5%, 37.2%) """ EFxbixFh S i i, B
145 AR . (1) 3T 10 4 RBEE FRTE K 4R &,
BERP R (R BRAT ) o B AY 4 X P H R 2 I AT T
8RR, FOE KRS e T BERA; (2)X
22 S e — B R B b P T 2%y B 40 R R AN [ B
(), AHIFSE H 2% B (R K R el 2 2% BRI T K A
TEJRIHD) J AR AR (4.29% ) LR T Savary 55
JFHR I 14 B 2k R (109%—20%) ")
AT 5 IR A B R A DX 35 SR B AR A, () ol FH B3 2 741
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(AW) R (LB) FilFE CEL(PH ) & iX — X 38K 75
TELEIY D= RN 5K A A BRI

HAA—RMREAF R K EL T EEME S
S FEPI /N T2 B AR R e R R SR
H(E8) , XU FEZRIfEEBAE, WEHE (B
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BREERRBERREZTTAFEY RGN —1
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