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Abstract: The rice cropping practices, pest injuries ( due to pathogens, insects, and weeds) and yields were surveyed in
106 individual farmers’ fields, in the main rice-producing area of Yunnan Province: Zhanyi and Xundian counties (two
experimental sites). The characterization of patterns of rice cropping practices and multiple pest injury profiles and their
relation with the rice yield were analyzed by using the nonparametric multivariate techniques: cluster analyses and
correspondence analyses. The main results are; (1) six patterns of cropping practices (PR) are identified; PR1 and PR4
are common across sites, whiles others are site-specific; PR1, PR2 and PR4 are related with high yield levels; PR1
corresponds to the highest agricultural input, PR2 to the higher input and PR4 to the medium input from the view of mineral
fertilizers, pesticides, water supply and labor input; (2) five pest injury profiles (IN) are determined; IN2 is common
across sites, whiles others are site-specific; IN3 is the highest injury level of pest combinations in five profiles, related with

the lowest yields in these profiles, whiles IN1 is the lowest injury level, associated with the highest yields; (3) patterns of
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cropping practices and injury profiles are strongly associated at regional scale ( x>, P < 0.0001); both of them are
available for a good description of the variation in actual yield; the plot of correspondence analyses on multi-dimension
contingency table provides a framework that accurately reflects difference in cropping practices, pest injuries and yields
between two sites, illustrates the diversity of patterns of cropping practices and injury profiles, and indicates the potential
for increased productivity in Xundian from the path of increasing yield levels ( Y1 — Y5). Results will provide some

foundations for developing pest management strategies and improving rice production level at the regional scale.
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Table 1 Variables and theirs attributes of describing individual fields surveyed

AR A REMS BEHMR By
Variable type Symbol Variable description Unit
PP DE FAMHE Density of hills per square meter MGk hillom 2
Cropping MT JKFE )45 NS BEEL Mean number of tillers per hill of rice crop 4 BE tillers
practices TD JKAE# R H 3 Planting date of rice crop I d
ws® 4 VA SE K AR S 53] Mean water supply classes over 4 visits 25 classes
MF AL HEJE FH & Total mineral fertilizer supply to rice crop kg hm ~2
HU [ B3] {8 FH YR B Herbicide use in number of application YA number
U Z& B30 A YR B Insecticide use in number of application 3L number
FU ZABEF I YK L Fungicide use in number of application Y3 number
LI 358 18 A Labor input
% Injuries BLB 1 H-Hi%% Bacterial leaf blight ( Xanthomonas campestris pv. oryzae(Ishiyama) Dye) % dsu® ¢
LB 5% Leaf blast ( Pyricularia oryzae Cav. [ Magnaporthe griesa Sacc. ]) % dsu®
BS AR BERR Brown spot ( Cochliobolus Miyabeanus (Tto & Kubibay) % dsu®
Drechsler ex Dastur)
RS 280 Hi Rice stripe (Rice stripe virus, RSV) % dsu®
NB FHSBIER Neck blast ( Pyricularia oryzae Cav. [ Magnaporthe griesa Sacc. ]) %4
RB JEYE%R Rice bakanae ( Gibberella fujikuroi (Sawada) Wollenworth) % ©
FSM FE K False smut ( Ustilaginoidea virens ( Cooke) Tak. ) %
ShB JKFESHR Sheath blight ( Rhizoctonia solani kithn) % ©
PH “KH\ Plant hopper ( Nilaparvata lugens (Stal) , Sogatella furcifeta (Horvath) and number duf
Laodelphax striatellus (Fallén) )
LH IH- i Leaf hopper ( Nephotettix spp. ) number dsu’
AW #4i M, Armyworm ( Mythimna spp. ) number dsu’
LF T M I Leaffolder ( Cnaphalocrocis medinalis Giienée) % dsu®
DH O (dEZXE H1) Dead heart( stem borer) % ©
WH P (k25 B d1) White head (stem borer) 94
WA BT /KFEE)Z 25 Weed above rice crop canopy % dsu®
WB K F/KRE )2 4% 5 Weed below rice crop canopy % dsu®
Hi 3 4~ 6m® IR T BUR B A4l T B (AR i, 14% 1Ak L)
7o Yield Y Estimated yield (grain yield, 14% moisture) from 3 crop t hm =2
cuts 6m? each
JHAHb S Sites  ZY =R 25 B Zhanyi county Qujing, Yunnan
XD =M W S48 & Xundian county Kunming, Yunnan

PRI K S G E S, 1 s Tk T 3,2« oK I 58,3 K 1T 2> F Sem, 4 KR #E S — 15em Z [f],5 : KT F 15em;" dsu: 0
100 RE I & B BrBORAL (10§, 20: 5358, 30457730, 40 2580, 50 fhAEMI, 604576, 70 HE3KIY, 80 HERJY, 90 BFJY, 100:
SERI) M BRI MAR T AR ¢ 4 YA BRI ¢ 4 RIAA T ROR I 4 B3 3 3% 5 TP A5 A SR R 1 B s
TR MR T BT AR s S SR A OB SR b T 1 2 U SR R T B TR

and soil dry, 2 without standing water and soil wet, 3 with little standing water and water level lower than 5 cm, 4. with adequate water and water level

* Water supply class definition in survey, 1: without standing water

between 5 and 15 ¢m, 5: with too much water and water level higher than 15 cm; b dsu, development stage units on a 0 to 100 scale (10 :seedling, 20
tillering, 30 :stem elongation, 40 ; booting, 50 heading, 60 ;flowering, 70 :milk, 80 :dough, 90 :ripening, 100 ;fully mature) ; ¢ Area under the progress
curve of incidence of leaf affected; ¢ Maximum incidence of panicles affected observed over 4 visits; © Maximum incidence of tillers affected observed over
4 visits; ! Area under the progress curve of mean number of insects counted from catches per hill or quadrat; & Area under the progress curve of percent

ground coverage of weed
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Table 2 Categorization of variables describing individual fields surveyed in two sites
AR ISR RERFS S Foli e X
Variable type Symbol Categories Category definition
4 B Cropping practices
i -2, . i -2, .
DE DE1, DE2, DE3 DEI1 ;30 < DE <45hills m ~*; DE2:45 < DE <60hills m ~*; DE3.:60 < DE <
75hills m =2
MT MT1, MT2, MT3 MT1:6 <MT<8ltillers; MT2 .8 < MT<9tillers; MT3.:9 < MT<12tillers
. . A“-' . . 1 1 .
D D1, TD2, TD3 TD1 : i B 5 TD2: 1E % TD3: fii i TD1; earlier thatT normal planting date;
TD2 : normal planting date; TD3:later than normal planting date
WS WS1, WS2, WS3 WS1:1.5<WS=<2.5; WS2:2.5<WS=<3; WS3:3<WS<4
_2 . . _2 . .
MF MF1, MF2, MF3 MF1 .50 < MF<200kg hm ~* ; MF2.:200 < MF <350kg hm ~*; MF3.:350 < MF
<600kg hm ~2
HU HU1, HU2, HU3 HU1:HU =0; HU2:HU =1; HU3;HU =2
U U1, 102, 1IU3 1U1:;IU =0 1U2;IU =1, IU3:1 <IU<5
FU FU1, FU2, FU3 FU1:FU=0; FU2.FU=1; FU3:1 <FU<4
LI¢ Lll, L2, LI3 Lll.0<LI<l; LI2;LI=2; LI3:11=3
HE Injuries
BLB BLB1, BLB2, BLB3 BLBI ;BLB =0%dsu; BLB2:0 < BLB<90% dsu; BLB3:90 < BLB<800% dsu
LB LB1, LB2, LB3 LB1:LB =0%dsu; LB2:0 <LB<80%dsu; LB3:80 < LB<1000% dsu
BS BS1, BS2, BS3 BS1:BS =0%dsu; BS2:0 < BS<70% dsu; BS3:100 < BS<500% dsu
RS RS1, RS2 RS1:RS =0%dsu; RS2:0 <RS<180% dsu
NB NB1, NB2 NB1:NB=0% ; NB2:0 <NB<10%
RB RB1, RB2, RB3 RB1:RB=0% ; RB2:0 <RB<3% ; RB3:3 <RB<15%
FSM FSM1, FSM2, FSM3 FSM1.0<FSM<3% ; FSM2 .3 <FSM<5% ; FSM3.5 <FSM<15%
ShB ShB1, ShB2, ShB3 ShB1:ShB =0% ; ShB2:0 < ShB<5% ; ShB3.5 < ShB<20%
PH PHI, PH2, PH3 PH1 :0 < PH<50number dsu; PH2:50 < PH<70number dsu; PH3;70 <PH<
350number dsu
LH LHI, LH2, LH3 LH1 ;0 < LH<120number dsu; LH2:120 < LH <360number dsu; LH3:360 <
LH<1400number dsu
AW AW1, AW2, AW3 AW1:AW = Onumber dsu; AW2:0 < AW <9number dsu; AW3:9 < AW <
30number dsu
LF LF1, LF2, LF3 LF1:0<LF<10%dsu; LF2:10 < LF<25%dsu; LF3:25 <LF<150% dsu
DH DH1, DH2, DH3 DH1:0<DH<2.5% ; DH2:2.5 <DH<5% ; DH3:5 <DH<15%
WH WH1, WH2, WH3 WHI1:0<WH<2.5% ; WH2:2.5 <WH<5% ; WH3:5 <WH<15%
WA WAL, WA2, WA3 WAL :0<WA<900% dsu; WA2.:900 < WA <2000% dsu; WA3:2000 < WA<
5000% dsu
WB1:0<WB<5000% dsu; WB2:5000 < WB <12000% dsu; WB3 ;12000 <
B WBL, WB2, WB3 WB<30000% dsu
7= Yield
-2 . . -2 . .
- Y1, Y2, Y3, Y4, Y5 Y1:5.50 < Y<<7.75t hm~*; Y2:7.75 <Y<8.50t hm~*; Y3:8.50 <Y<9.

25t hm~2; Y4:9.25 <Y<9.75t hm~2; Y5:9.75 <Y<11.0t hm 2

SIS LA 15X FH— SR, M ERRAR H B IE S 50 R 5 AR TD, IERA5 5L (5d 1) & TD2, 338 5d A 1% TD3 ;55 8 4%

ABLIE SR HE A AL R B AL V25 A TRRH =T (LI : =R B A RO o — 0, L2 A T P A, LI3 =300 T )

# See Table 1 for

list of variable; ® TD1 TD2 and TD3 mean that actual planting date is earlier 5 days than normal planting date, equals to normal planting date (in 5 days) ,

or is later 5 days than normal planting date, respectively when a given rice variety is considered; ¢ Labor input includes manure application or no, top

application or no, hand weeding or no( LI1; all 3 items were not done or only 1 item was done, LI2; 2 items were done, LI3; all 3 items were done)

Fiith. HEMNAEEGETRAEN, B T/KBEEEMET/KREEE M2 EAE R E B g AR B 80% ,
Horp FEFSEHBEL Echinochloa crusgalli (L. ) Beauv %35 V% ¥ Spirodela polyrhiza . Z& 1 Sagittaria sagittifolia
L. \HRF3E Potamogeton disinctus A. Benn. %, MBI EKFEA ELYWHAEHBEH N ERER, KL
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M (RS) KA H G (RB) 489 E & A AH X ™ 8 5 KRS REV(PH) R AEMX E, e R EN R EREH
X AR TR AR (WB) RARE , 7K E 4% (BLB) (% (LB ) (8RR B (BS) & A= AH
Xof PR, KA 0 (LH) OKGH (AM) (FE\ 45 M-8R (LF) 4820 FAEX 5 & TR R R R B (WA) B4
JUE
2.2 FEEHERIE A ®3 ARRAKBEEEVRTHAZEE

3@ :L‘\iW (j_'\ % ;s ﬁ’*ﬁ , ﬁﬁ % ﬂi{ 6 ;@ ﬂ’ﬂ‘ﬁ%ﬁﬁ J_it Table 3 Prevalence of rice pests and incidence of their injuries in
(W% 4), B PRI PR2 PR3 PR4 PRS fil PR6, PRI ~ 2% e b
1 PR4 2R, 45 H 50551 4 38 1 20; PR2, Asg  Mean p?rcentage oifidds  Mean ?j«iﬁf of pest
PR3 .PRS # PR6 @EE{] Eﬂy{ﬁ*ﬁ X{fﬁ S , ﬁ'}' 75"]7‘3 13 Variable il:lfeste:l in individua(li site it'ljuries in individual site
9.16 F 10, PRI 54 KRB A M (TD) @, 5 —— oo 0 VEE JBD
% B (DE) A X AR, P8 A BEE(MT) i ; LB 35.6 86.9 11.8 158.4
TEIEB A& (MF) #5, 553 1 (LD A £, 7K - 3 BS 13.1 33.3 8.4 67.3
(WS) Behy, 425 (BRF 5] HU . A% B8] TU 53 B8 51 RS 55.6 %8 37.2 10.0
FU)BRIREOR B PR2 B BRAMES #on . 22 20 ™2 .t

91. 34.4 6.6 .2
WA, 24940 W/ SRS EBARRR . o a e .
FHNBAZ, KR TR, K2R BB R ShB 17.8 54.1 0.8 4.3

PR3 45 5 BARBOR , A B P 55, 70 BE DR 1G5 fLAE PH 100.0 100.0 80.3 64.6
Tt P 2 K AR 78 2, R 25 IR B4k . PR4 LH 100.0 100.0 152.9 538.5
AR ANES, RESE DL SERL LB AW 8.9 86.9 0.7 9.0

LF 73.3 90.2 14.0 30.5
BARPERAC, 753 HRAR D, R 2 R B DH o1.1 88, 5 36 .
/b, PRS B R R, B R, S BE R, WH 71.1 100.0 3.1 5.4

TRREHE I B 55, 97 3 J1 AR D, 7K 43t A X ¢ WA 84.4 93.4  1065.6 2210.2
/b R . PR MR R BN, 2y W8 3 1000 15100 9953
67 h/m? Bk SR L, 4M HERE /b 4K IE B AR 7K CFFI R ERE 1 AR AEAE) T 1; MR 45 Ym0 F
M BEREARHRI | 2 ORI B FIAR . i )7 61 He[H  * See Table 1 for list of injuries; ® Units of variables are
L listed in Table 1; © 45 fields surveyed in Zhanyi; ¢ 61fields surveyed

%2 ,PR4 Al PR2 J& T = ™ #5, PR1 Hl PR6 & T
HREs, PRS i PR3 J& TR (£ 4) .
2.3 BEAYAEEXREA

WS PRI T 5 MO FERBI(ILE 1) , Hor 3 Rk F 288 (IN2 | IN4 | INS) 43,5 f) 5% A
ZEAK, 43510 12,14 F1 13 JeH ;INT F1IN3 & M HREERZ, 7070 39 Fi28 Pl B 1 WwRWAT S5
ERTL 16 MO FAN N ERE, INL R A F AR F KB, H KRS0 A (RS) GEi
i (RB) A5 KE(PH) R T/KFEEZ 425 (WB) KA KFAHXS & T HE o FRE, MK fE B M 4% (BLB) |
Mg (LB) \EHE(WH) K (AW) (& TKREERRE (WA) ZAKPAHXME T HE R ERNA ., IN2 8
B AR F K rp AR I, H b K RS 2R S0 At A iR (FSM) | TR R 28 5 E R AR KPR B, K
FEE MRt BOR R (ShB) (8L (LH) (Kb 3L & A2 K AR R AR . IN3 47 5 B AR F K P i, Hoh AR
(M9 LB FIBE NB) BHRRMH B (BS) FEHE HHE (LF) 4.0 (DH) R A R™E , SORR A3 & T AR T
KA R ZR R A K T o ING R BB A /KT S e, HE K R SORS R L B TR R
JRZRE R KRR, KRS MR R R T K RS R A B R A KPR, ST B RR I B R AR TR
iR INS Hf s B E /K55, BR T /K FE B MRt (A DG & A ™ BN, HUB R AR R, RSO AR
FB R BA AR R B R REL R A KPR R 5 AR R A KA AR . S B L(IND) R34 7
B (9.4 thm ™) ;g FHR 3 (IN3) =R BEAK (8.0 t hm ™) ; Ry 2(IN2) (4 (IN4) F1 5(IN5) f= 5431

in Xundian
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Table 4 Characteristics of patterns of cropping practices generated from cluster analyses across two sites in Yunnan
5 X SRFI AR BRI IR © (CERIM = Finkik)
A Clusters of cropping practices across sites (Mean . E. )
Veriable PR14(38) PR2¢(13) PR3'(9) PR4%(20) PRS" (16) PR6/(10)
DE 49.7+1.9 39.7£1.5 58.2+1.9 59.7 3.8 65.8 1.7 67.2+2.8
MT 9.6+0.1 8.4+0.2 7.9+0.2 9.3+0.2 8.0+0.2 7.7+0.2
D! 1.9+0.1 2.0+0.2 2.4+0.3 2.0+0.1 2.7+0.2 1.1 0.1
wsi 3.1+0.1 3.3+0.1 3.3+0.1 2.9 0.1 2.5£0.1 2.7+0.2
MF 333 £23 457 £58 238 +41 203 +14 228 +23 153 £27
HU 1.1+0.1 0.8+0.1 0.8+0.2 1.1+0.1 1.0+0.1 0.9+0.1
U 1.9+0.2 1.5+0.2 1.6 £0.2 1.3£0.2 1.4£0.3 0.3+0.2
FU 1.7+0.2 1.2+0.2 0.9+0.3 0.8 +0.2 1.3+0.3 0.2 +0.1
LU 2.2+0.1 2.2+0.2 1.7 £0.2 1.6 £0.1 1.5+0.1 1.6 £0.2
Yk 9.0+0.1 9.3+0.3 7.5+0.4 9.3+0.2 7.8+0.2 8.3+0.4

P F 5 IR B0 R 1" B A4S SR 1 4 FRJ TR X R 3 1 L JB © 2y AR 25, XD R, BB 9 (K IR ) B2 (5
%553 PR SITE no. , 01 PRZY1) 240 RAIMT L5, X HLBAT 875 ;¢ PR1 424§ PRZY1,PRZY4 I PRXD3 IR s RIS, 44 13,12
13 Jt M ;© PR2 ff PRZY3 1 PRZYS 15 2 93RS, 43 B4 & 9 1 4 S ;" PR3 4045 PRXD1 /1 PRXD2 BB s Py 3RS, 4 HIAL A 5 1 4 P ;8
PR4 {03% PRZY2 Fl PRXD4 IR %0 25 Py B, 4 A4 7 A1 13 L ;" PRS 4245 PRXDS Al PRXDT 56 5 932, 4M 54 5 12 A4 B ;* PR6 A4
PRXD6 i1 5 PIERE, 408 10 S I FHEG] = B A S TER LT See Table 1 for list of cropping practices; ® Names of between-site
clusters are followed by the total number of fields belonging to the clusters; ¢ ZY: Zhanyi, XD: Xundian, Within-site clusters (labeled PR SITE no. ,
e.g , PRZY1) generated from preliminary cluster analyses using the same procedure were not shown here; 9 PRI includes the within-site clusters PRZY1 ,
PRZY4 and PRXD3, having 13, 12, and 13 fields, respectively; © PR2 includes the within-site cluster PRZY3 and PRZYS, having 9 and 4 fields,
respectively; ' PR3 includes the within-site clusters PRXD1 and PRXD2, having 5 and 4 fields, respectively; & PR4 includes the within-site cluster PRZY2
and PRXD4, having 7 and 13 fields, respectively; " PR5 includes the within-site clusters PRXDS and PRXD7, having 12 and 4 fields, respectively; ' PR6

includes the within-site clusters PRXD6, having 10 fields; | Mean classes; ¥ Yield were not included in the clustering

2.4 AR A E A N E R XS0 A

P B (PR) A 5 AR08 AR (IN) 76 X070 i AR — R B4, —EA R 85 X (A
R ERAFAER , T 55 Sh— SR K (R A ) R (R 4,8 1) . 40 PRI 1 PR4 16 B9 156 m 5 i
FAAE R (L3 B RECEE 2 ) |, TH B AR R 1 5 45 9 (PR2 AP 7E T2 2, PR3 \PRS 71 PR6 R
FET I8, X Wi Sa B E R mERBKR) . BFEYNEHREM KT AZHBK,
FA IN2 1 PR R R 77 , ELAL S 9 b s ey E R AR A R ), i s B A R 4
HEEOE AR R R R (INL RAAE T, A& 39 3R, JLF Gl i1 5 Frif 2 HRE K 90% ) , i
WEAFEYR AN EFEO BN ZE R EBOK (IN2 IN3 | IN4 A INS 76 S B RRAE) o ki, Fa8
TERPHEE B T AR A A O T 05 TR SRR, — 3 T RE R B R AR SE
2.5 B HERA A FEY O ERNE B Z E KRB

T — R HAR S LR 2 AR B K (PR) VA F A o F AR (IN) A= 2K F (Y)  IRIE=F 2 o
KBTS T 3 D HEFIBRER, B [INxPR]\[PR x Y] RI[IN x Y] o %f 3 PFIBRERSAT R I H %, 4521
FHKFEA EEY R ERCRAEE AR MECR (1, P < 0.0001) , /K REFIE B EAA A= R
F(x*,P = 0.0064) B FEY N ERA=EAF (P = 0.0014) ZEHBAAERRIKR, AL =%
(B K335 A AN TR AR EL S 1, TR A7 7R B SR BB
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Fig.1 Cluster analysis of rice pest injuries

Fi R A B B A R ER B B o P /K R A T A o S AT SR8, A5 1 5 Rl SRS (INT(IN2 | IN3 IN4 71 INS ) 5 %43 #4135 16
YRR (FR2) , AR BR T 5 FELRIAE R (PhRAR S FBLRE BN N EAKE) s A A REE, Sl THE—-REETH
BRI R P (XIBN) TR (HIRIRE R O S AT 00 25 40T, X A BR ) I8 — /NI (B384 =X IN SITE no. , ] 40 INZY1) , IN1 {245
INZY1,INZY3,INZY4 ,INZY5 Fil INZY6 50 5 N R 2, - 40 10,9,7,7 0 6 e ;IN2 £u 4% INZY2 1 INXDI 350 s R 2K, 404 6 B
FH ;IN3 4 4% INXD2 , INXD3, INXD4 £ INXD5 56 a5 N R 2K, 2 B4 7,8 ,9 Al 4 B[ ;IN4 4255 INXD6 Al INXD7 56 5 N B2, Bl & 9
'S B ;INS f0F5 INXDS 350 S R, 05 13 Bl Five injury profiles (IN1, IN2, IN3, IN4 and IN5) of rice pest are determined using
Complete Method and Euclidean distance in two sites. The analysis involves 16 categorized variables ( Table 2) ; Characteristics of injury profiles (IN)
are indicated on the left (vertical axis represent injury levels made relative to the highest within-cluster mean level in 5 injury profiles) ; Cluster tree is
on the right; Within-site clusters (labeled IN SITE no. , e. g., INZY1) generated from preliminary cluster analyses (not shown) using the same
procedure are indicated; IN1 includes the within-site clusters INZY1, INZY3, INZY4, INZY5 and INZY6, having 10, 9, 7, 7 and 6 fields,
respectively ; IN2 includes the within-site cluster INZY2 and INXD1, both having 6 fields, respectively; IN3 includes the within-site clusters INXD2,
INXD3, INXD4 and INXDS5, having 7, 8, 9 and 4 fields, respectively; IN4 includes the within-site cluster INXD6 and INXD7, having 9 and 5
fields, respectively; INS includes the within-site clusters INXD8, having 13 fields

2.6 BRY=HE A H R 57 B2 B
RS BRI B ARV O B A& R HIE MK REE P RR ™ E R HR e RS
HIZIBRR R TR, F T AP R = R S B AR Rk (R 5) o SRR —LRRE-REE
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FESRH, WAL AETE A (MF) (55 3 A8 A (L) S5 (R R ARG B (AW) 538 (WH) L M4 (BLB) -
W (LB) i TARREER A5 (WA) 0™ N R, ENTRZ M A EKRE - B CRER; ~ERRX 'R
WA .2, WK AR BL(WS) (A& il (FSM) | (LH) 2%

x5 REERMESRARMNEYWEFHTRE
Table 5 Chi-square tests on the effects of yield-limiting and yield-reducing factors on variation of actual yield

AR AY e *HE  AHE B FIBRRERITR
Variable type Variable X df P Remarks and comments derived from examination of contingency tables
FEE BE (BRI %) Cropping practices( yield-limiting factors)
DE 27.4 8 0.0006 1 DE %3 ™ Low DE associated with higher yields
MT 20.7 8 0.0079 & MT %3 =™ High MT associated with higher yields
D 11.1 8 0.1956  EBEMEAR B2 Linkage between TD and yield levels is not significant.
WS 10.2 8 0.2517  EBEMEAR B2 Linkage between WS and yield levels is not significant.
MF 16.7 8 0.0338  fHEitE Fi & B %4 B = 5k #5 High MF associated with higher yields
PU 16.1 8 00405 ﬁiﬁ%ﬁﬁx iﬁﬁl associated with higher yields
LI 20.0 8 0.0102  Z53h S AL xR T #57™ High LI associated with higher yields
HE (YA E) Injuries( yield-reducing factors)

BLB 19.8 8 0.0110 & BLB Xf [ {ij™ High BLB associated with lower yields
LB 21.0 8 0.0073 7 LB iK™ High LB associated with lower yields
BS 19.8 8 0.0111 & BS X R™ High BS associated with lower yields
RS 9.9 4 0.0418 RS REA: MR I7= Absence of RS associated with lower yields
NB 1.9 4 0.7618  EBEMEAR 2 Linkage between NB and yield levels is not significant.
RB 15.1 8 0.0576  eIfMEAR 53 Linkage between RB and yield levels is not significant.
FSM 4.3 8 0.8269  IEMEAR L3 Linkage between FSM and yield levels is not significant.
SHB 7.9 8 0.4472  BEMEARF2 Linkage between SHB and yield levels is not significant.
PH 4.7 8 0.7848  EBEMEAR 2 Linkage between PH and yield levels is not significant.
LH 3.3 8 0.9129  CIEMEAR 53 Linkage between LH and yield levels is not significant.
AW 34.8 8 <0.0001 /& AW X RifiK7 Linkage between AW and yield levels is not significant.
LF 12.9 8 0.1170  EBMEAR 2 Linkage between LF and yield levels is not significant.
DH 10.1 8 0.2562 MM 3 Linkage between DH and yield levels is not significant.
WH 17.8 8 0.0231 7 WH )3 {%™ High WH associated with lower yields
WA 21.2 8 0.0067 7 WA XRi{K7 High WA associated with lower yields
WB 7.7 8 0.4629  IEMEAR 3 Linkage between WS and yield levels is not significant.

SETFIAS R L 150 PU R AR 25 6 UK, B R 550 R LM AR * See Table 1 for variables list; ® PU represent pesticide use in

number of applications, including herbicide, insecticide and fungicide

2.7 THEFIERERR B

Xt 3 MFIEKERIN x PR] [ PR x Y] \[IN x Y ] Bl BEATXE R0 A7 (IN A & A ) 0 EE K PR Oy A
B Y R ) X 3 ANKE BRI BT (2 R ) B BE AR R A RARSTER R I 5 90% , HLIA
YR B 2 BN T AR

K 2A([IN x PR]) 5 BH PR3 . PR6 &5 IN3 IN5 EX & &% ,PR2 5 IN1 .PR5 5 IN4 BK & %%, 1 PR1.PR4
N2 ZFBRRAGRE . Sk, AT LR HKRER S B SR F Y ERUR B R . & 2B
([PRxY]) 2 T Bk IB B . X AR BEE EB Al 1 SRR, BUCH T FEE ™ B A3 A A AR =X
H1 PR6 Z| PR1 71 PR2, #5451 PR4 9% A4k ; PR3 Al PRS AHX I B A BREK , (H —F AR SR AR ; B
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2B RHIFMAER SR ZEIFERBWEKR, K
2C([INxY]) Hr=g K3 i B £k, Wil A F 4
Yl EREH IN3 2] INg FINS, 3] IN2, B 5 5
INl & B4, BT & SRR, 5 & 55 ™
2.8 ZYEFIBRRBIXS Lo

&l 2A B.C i) —RIIK R A LA — 12485
kK [IN x PR, Y, SITE | K fi# ¢, L Fbr L ERE 215
R TEGEHE E2ML T — AR R . X ELHEA T X B 4
Bt , B F AW FE(IN) FFp S 2 (PR) 1E
AR R, & (Y) Fi i S (SITE) 18 [ fin 22
&2 JEE R TR,

XF R 43 BT P AR B RT T AS h R R TTER R O
91.5% ;PR2 F IN1 2l 1 FEZEL R (X4 1 5T
BRI KRR E) sPRS Hl INA Bl 2 WF AR
(#£6), 78 1 L PR2 5 IN1 fFfE BB R, 7EM 2 |
PRS 5 IN4 FF7EBK R, IE fip — 4728 & (PR3 ,PR6 5
IN3 \INS) B 5 Ta) A S o 33K 799 01 BB AR 47 i figp 88 7 1 0 A
PR.IN #7284k, it R X B E G A8 & (PR A IN)
o REXT PO IR T A HE AT B AT B ik (X T XD F 4%
ZY R BoTEk R Mt 99% ) o 3% PNl 0 BT A
BACOFREEER 47 R, JUHE Y1 F1 Y5 (X Y1 A0
Y5 MFR R TTERF 43 51|k 95. 33% 1 86.47% ) , T H []
FERK TR T AR R R, B, AT RER —
KB TTERER , [l B A [R] 7= B I AE B il B (U
B 1) B AR AR T PRI SR P R

BRI ERGERILE 3, BT HE —EER
4 A

(i)8 140,00 IN3 Jyrhals, ¥ @3] Y1,IN5 PR3,
PR6 % b FF-f) E o

(il )52 4, % K% PR4 . IN2 . PR1.Y2.Y3.Y4, [A]6+
FETIEMERE

(iii) %% 3 2 ,f%E IN1 \PR2. Y5, X T #5 & o

(iv) %5 4 4,445 PRS 1 IN4 , thxf i F A&,

Bl 3 WA T PRk P B , 3% SR B 2 10
TKAE= 8 M PR6 PR3 IN5 F IN3 (55 1 41735 &, X} hf
T3ME) FF 5 %] PR4 IN2 F1 PRI (55 2 HAS &, [F] A
FAETImEMEHE) , H3 INL f1 PR2( % 3 AR,
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Fig. 2 Plots of three simple correspondence analyses

B2 35 K% 3 AXEREGMT , 23 2% X RSB B R PRl 42
T AR BB (PR) (B F A N FEHK (IN) f14
FERIK(Y) 08 5 B 2A J2 % [ IN x PR ] 315K 3% 10 %5 o7 4347 5 &)
2B X[ PR x Y] FUBER MRS L2047, I Bon T 7 B IR B 42 5
B 2C BN x Y ] FUBRER X B2 A7, I 7n 177 B 3 i i
2R AEIX 3 AR RLAHT I R, BTN A R4 L 2 o B B
90% Lk I Figure 2 involves three correspondence analyses. Clusters
of pattern of rice cropping practices (PR) , clusters of injury profiles
(IN), and yield levels (Y) are plotted on the two first axes of each
analysis; Figure 2A: correspondence analysis pertaining to the [ IN x
PR] contingency table ( injury profiles by patterns of cropping
practices) ; Figure 2B correspondence analysis pertaining to the [ PR
x Y] contingency table ( patterns of cropping practices by actual
yield) ; A path of increasing yield levels (Y1 to Y5) is indicated;
Figure 2C: correspondence analysis pertaining to the [ IN x Y]
contingency table ( injury profiles by actual yield); A path of
increasing yield levels (Y1 to Y5) is indicated; In all three analyses,
the factorial plane shown (i. e. , two first axes) accounts for more than

90% of total inertia

XERL Tt B ) A RN N, IN4 70 PRS (58 4 7R 8, XL T S8 8 ) AL E IR B 1 7 B K3 n ik
2, HARK AL B W, X — 4 - B R EhE B, 5 R IR R .
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Table 6 Relative weights and contribution to axes of variables in correspondence analysis of a multi-dimensions contingency table

1 Axis 1 B2 Axis 2
AS LR f{ﬁei(jtﬁi e FHXF BEHRZR Contribution Ak FHXT BE#RZR Contribution
Variables and classes weight Coordinate X\ﬂm? ! X\TE% Coordinate X\T% 2 X\‘J‘E{?E
To axis 1 To variables To axis 2 To variables

F775 & Row variables
IN1 0.3679 -0.8078 57.11 98.61 -0.0764 2.06 0.88
N2 0.1132 -0.0290 0.02 0.37 0.2597 7.33 29.59
IN3 0.2642 0.6746 28.59 83.28 -0.2320 13.65 9.85
IN4 0.1321 0.4107 5.30 23.63 0.7261 66. 86 73.85
IN5 0.1226 0.5549 8.98 57.39 -0.2928 10.09 15.98

31|45 Column variables
PR1 0.3585 -0.4321 15.92 87.22 0.0612 1.29 1.75
PR2 0.1226 -1.0610 32.84 97.47 -0.0766 0.69 0.51
PR3 0.0849 0. 8336 14.03 89.82 -0.2615 5.58 8.84
PR4 0. 1887 0.1253 0.70 7.52 -0.2443 10.82 28.63
PR5 0.1509 0.6613 15.70 50.12 0. 6566 62.49 49.42
PR6 0.0943 0.9628 20.80 73.75 -0.4596 19.13 16. 81

M7z Additional classes
Y1 — 0.7712 - 92.67 -0.1307 - 2.66
Y2 - 0.2413 — 29.85 -0.0153 - 0.12
Y3 — -0.0378 — 2.69 0.1485 - 41.58
Y4 — -0.3436 — 41.36 -0.0031 - 0.00
YS — -0.7636 — 86.46 0.0092 - 0.01
XD — 0.8009 — 98.35 0.0723 - 0.80
7Y — -1.0857 — 98.35 -0.0980 - 0.80

AT AR R R

Inertia accounted 73.3% 18.2%

for by axes

3 itig

AW LA 2 B R SRR 7 KO R FAE X IR R G A ) OK R &) A EZ R AR RS B
HRE R FEFEO, FOKREMEE NG FEYE S N ERAF AL SRR R . ERFITEAUER
X — B A LA RIS B B O R R E IR A KR BT AR A TIL R RS
BRI ER G A, W R MR K- BB T K Rfp i B (PR) B AN EEK(IN) B (Y) =%
ZIEFRER , AR T LAEAGE 1 5 — R 3R 57 R0 2% 18] 5% 2R 0 AT i B , 49 5 45 SR D DR) 3t ol ‘T AR 9 4
MM A L, R R KUK RS2 B AR BEEIS RA . FE/ W D78k b, B0 208 B AR BORHER IE S 00 A i 4F
ROEHEREFEEMNRAEE) BETESMERRIT PR AMIESBE ARG 7k - RISt i
G, ST X R BRI RS 5 A R, R R M B A FEY N EE SR =EZ AKX R
AT RE o

A EEYAERE RIS R RBR I E K EEXN TR FEEERIEF LR &
BRI BTGt i — e E A Y N FAEPIE (XK ) R 7R, Q0 8 RE(PH) (8 (LH) A5 il 5 (FSM)
% XA ENRENERE, AL RITREIESE TiIX— R AL E—BRESRT, A S8
2R U , QKR T AR ( BLB) RS (LB) %1200, 52 30 (g R i B 4 5 — o

TERRF= IR 2R o, VF S HGE R F ) K MR (WS) R — A EEE R EAEABF b i T H k% S K
FEJE A B HEE B AR F BT, AR PR K AP BRI AN B3 o AR 248 (BREE50] HU % 3R] TU R B
FU) 578 [E BUEARK R, HRHE AT GER : (1) R 2@ 7 A 0 ERIET &)™ (2) KRGS
AR UE K R 0 72 ) A = R R FE — S B ELAE , 0 R T BB — A o 7= R B Sy e 5 (3) R
T AR 2tk R RAF VR KR E MR K E CREA A ) R B —F 0B B 53 AhA ST
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BHFEHHBAR (R EHAGIE EE ATKRE  os, o -
&) SRR R EA, SHEPRMRE -8, REE ol e
B AR S T RO AR A P A B oa ) Ly
FA RS BN R FUEZEH. % oaf A3

KRR SHRERERIERENAE 3 o bl SNa 7
EYINERA RS EREERTAN, IASERE  o2f & R
FOB R 7 B e O BT A3 T LR AT IR 0| R
(PR)FIA FEAEDHFEAGKI(IN) . BHRFMEL  os— o
ZIIMIRE R, F— TR (IR 5 o F i 2 il Axis |
[EARFELEARATER R ) #4648 (P < 0.0005) ; 7340, % F E 3 ZUB A
PR SRR O ERKXZ BT ML BN TEBUB.  Fg 3 Graph of correspondence analysis of a multi-dimensions

B EBPHEL (P < 0.0005) , X PR Kt — 2 i
T ARy F A R B IUE T REf R &

contingency table

ZHEFIRALE K FEA Y8 H 8K (IN) AR AR A B X

(PR) (i3 s (SITE : 945 ZY F1Ha XD) =& (Y) WFIHER,

FEXH R A3A7 s o5 0 7 AR A B A k5 1 vp SR T R
TR % £k, %% P I AR R DL IE SCRI 3R 6
contingency table consists of contingency tables of injury profiles (IN)
by patterns of cropping practices ( PR), sites (SITE) and yields
(Y) ; Additional variables are sites (STIE) and actual yield (Y) in

AR E R R, B 2A R E LR 5 EE
RZEMERRIER B % (W: PR2 5 IN1;PR5 5 IN4) ,
TEZEWMEEENKREMANHARPEE KR
BUSRYS SR T RO AL SRR e T R R B X IR A A
THOL, R —2 Ul B TR B R 45 RAEEE KX
bR IEAR A (BP - 78 X 3K E R AR A
EEY R EBRRRBERE) . Y5005 & FFh
FAEAR T FEHER SRR KR, #5887 —F= AL PRk, R T SRt B 7= 2K

ZHEFIERR B DL AT A G RAR M T — N8 U E R o BT lX 7= 8K AR & AR X STk 2R 36
X B A BT IIVE T 7= B 2R KB A5 B, WIB L T — MR I 40 A = B AR L SR, B dE Fh
WEE A EEY ARSI E, R ERIEARAE AR B EEAS RGN, I
s [a) 4 (At A A HUIE GE IR N TRRE A EAMBNESE) e K (n3m B ) KEF=2 R E %K
HIERT 2 18] .

A multi-dimensions

the analysis; A path of increasing yield levels (Y1 to Y5) is indicated
in the graph; See text and Table 6 for interpretation of the graph
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