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Relationships among four major insect pests of Hemiptera and their predatory

natural enemies in tea garden

ZHOU Xiazhi', BI Shoudong" * ,KE Shengbing' , DANG Fenghua' ,ZOU Yunding', XU Jinfeng’, YU Kun', ZHAO
Xuejuan'

1 Anhui Agricultural University, Hefei 230036, China

2 Plant Protection Station of Qianshan, Anging 246300, China

Abstract; At present, the major insect pests of Hemiptera in tea gardens are Empoasca vitis, Dialeurodes ciiri,
Aleurocanthus spiniferus and Taxopetera aurantii. To scientifically utilize and conserve enemies for integrated control of
insect pests of tea, in the present work, the quantity as well as temporal and spatial patterns of the four major pests of tea
and their natural enemies in Qianshan area, Anhui province were systematically studied using grey system analysis,
ecological niche analysis and aggregated-intensity index analysis of spatial patterns. The results showed that the orders of the
closely followed natural enemies of Empoasca vitis were Misumenops tricuspidatus, Clubiona reichin, Xysticus ephippiatus,
Neoscona theisi and Theridion octomaculatum in quantity, Misumenops tricuspidatus, Clubiona reichini, Xysticus ephippiatus

Theridion octomaculatum and Neoscona theisi in time, as well as Misumenops tricuspidatus, Clubiona reichin, Erigonidium
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graminicolum , Theridion octomaculatum and Neoscona theisi in space, respectively. The synthetic ranking results indicated
the orders of main natural enemies of Empoasca vitis were Misumenops tricuspidatus, Clubiona reichini, Theridion
octomaculatum , Neoscona theisi and Xysticus ephippiatus. For Dialeurodes citri, the orders of its closely followed natural
enemies were, respectively, Tetragnatha maxillosa, Enoplognatha japonica, Erigonidium graminicolum, Propylaea japonica
and Theridion octomaculatum in quantity, Propylaea japonica, Tetragnatha maxillosa, FErigonidium graminicolum,
Theridion octomaculatum and Enoplognatha japonica in time, and Theridion octomaculatum, Erigonidium graminicolum ,
Propylaea japonica, Harmonia axyridis and Misumenops tricuspidatus in space. And the synthetic ranking results
demonstrated that the orders of main natural enemies of Dialeurodes citri were Propylaea japonica, Erigonidium
graminicolum , Theridion octomaculatum , Tetragnatha maxillosa and Harmonia axyridis. The further analysis showed that
the orders of the closely followed natural enemies of Aleurocanthus spiniferus were, respectively, Erigonidium graminicolum
Tetragnatha maxillosa, Theridion octomaculatum, Harmonia axyridis and Xysticus ephippiatus in quantity, Erigonidium
graminicolum , Theridion octomaculatum, Teiragnatha maxillosa, Harmonia axyridis and Clubiona reichini in time, and
Theridion octomaculatum, Erigonidium graminicolum , Harmonia axyridis, Tetragnatha maxillosa and Propylaea japonica in
space. Whilst the synthetic ranking results revealed that the orders of main natural enemies of Aleurocanthus spiniferus were
Theridion octomaculatum, Erigonidium graminicolum, Tetragnatha maxillosa, Harmonia axyridis and Clubiona reichini.
Whereas compared to the three insect pests above, the orders of the closely followed natural enemies of Taxopetera aurantii
were, respectively, Harmonia axyridis, Enoplognatha japonica, Erigonidium graminicolum, Xysticus ephippiatus and
Theridion octomaculatum in quantity, Enoplognatha japonica, Erigonidium graminicolum, Xysticus ephippiatus and
Neoscona theisi in time, and Harmonia axyridis, Erigonidium graminicolum, Theridion octomaculatum, Neoscona theisi and
Xysticus ephippiatus in space. And the synthetic ranking results displayed that the orders of main natural enemies of
Taxopetera aurantii were Harmonia axyridis, Enoplognatha japonica, Erigonidium graminicolum, Xysticus ephippiatus and
Neoscona theisi. In addition, our findings showed that the \ values of gathering average of all four insect pests, i. e.
Empoasca vitis, Dialeurodes ciiri, Aleurocanthus spiniferus and Taxopetera aurantii, were greater than two, indicating that
the aggregation of insect pest was caused by theirself, while the \ values of gathering average of natural enemies were less
than two, implying that the aggregation of natural enemies was caused by different environmental factors. These above
results may provide an important foundation for further protecting natural enemies and optimizing control strategies of the

four major insect pests in tea gardens.

Key Words: tea garden; insect pests of hemiptera; predatory enemy; population dynamics; mathematical analysis
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WAL RRY, RE A 52 FhdE doR 37 Ml R R, EE A F SRR AR /NG GE Ok EL SR
Ky B A0 A WF 5 B R R BOA & E /D BB K ( Erigonidium graminicolum ) | J\ 5 3R I Wk ( Theridion
octomaculatum) | £ 8 5 W4 ( Tetragnatha maxillosa ) . % B 1F #& Wk ( Xysticus ephippiatus ) . H 7% BR JIE &
( Enoplognatha japonica) | 55 18, 31 [R Wk ( Neoscona theisi) \ = 28 1. #& Wk ( Misumenops tricuspidatus ) | & & & Wk
(Clubiona reichini) S @FNH AL A RRH, 45875 TR 1, AT E 4 A rpajBRBRDE ESL, F HF
REBEE B, 5 A ) F RARE B R ,9 A s AR TR,

F1 FEFEERSHXBHMBBENS(L/104 H7)
Table 1 Dynamics of the amount of main pests and their natural enemies in tea garden (head/104 plots)

YyFp A1) ( H ) time ( date)

Species  04-15 04-29 05-19 06-06 06-22 07-13 08-03 08-20 09-07 09-25 10-28 > s

Y, 866 16 9 37 141 593 313 1346 3068 1912 3236 12080  1098.18 +347.81
Y, 10 223 0 861 1097 220 100 4 43 0 1 2559 232.64 £115.19
Y; 936 1222 1354 1179 1626 859 1085 550 428 109 230 9578 870.73 +146.55
Y, 31 89 677 13 5 6 4 110 0 4 9 948 86.18 +60. 15
X, 11 56 132 86 104 120 96 45 44 13 9 716 65.09 +13.52
X, 125 90 33 105 141 167 89 27 117 45 59 998 90.73 +13.79
X; 65 58 18 42 100 122 48 15 9 3 6 486 44.18 +11.96
X, 19 22 40 20 11 0 7 0 20 1 56 196 17.82 £5.27
X 2 0 80 55 18 58 2 0 0 3 2 220 20.00 +8.91
X¢ 2 11 16 10 29 84 35 40 30 31 11 299 27.18 £6.78
X; 6 8 1 11 16 26 106 207 173 110 19 683 62.09 +22.41
Xg 39 43 20 24 41 63 134 112 59 83 67 685 62.27 +10.74
Xy 1 1 174 55 56 41 12 67 24 3 11 445 40.45 £15.21
Xy 1 0 7 42 54 2 1 39 37 3 12 198 18.00 £6.19
X; 0 0 1 5 8 20 43 28 34 20 23 182 16.55 +4.47

Y, IRHR /NG W Empoasca vitis; Y, 38 %Ky B\ Dialeurodes citri; Yy SBHRIM T\ Aleurocanthus spiniferus; Y, 255 Taxopetera aurantii; X, HE[A] /] BB itk
Erigonidium graminicolum; X, )\ f5 3RS Theridion octomaculatum s X, 4E18 15 85 Tetragnatha masillosa s X, BeRI £ MWk Xysticus ephippiatus ;X5 F AXERIE
Wk Enoplognatha japonica; Xo 3 653 1Bk Neoscona theisi3 X, = ZE 15Uk Misumenops tricuspidatus ; Xy BEE-SLUk Clubiona reichini s Xy 5881 th Harmonia
axyridis; X1o f,80 50 88 Propylaea japonica ; Xy, 2155 JEBI s Chilocorus kuwanae

2.1 4FPEREERSEREZENBEXR
4 FhE MG HREZ BB REKEES] TR 2, i Z [0 R BE R B, 3R F i 5 R RO R b SC R M
U, BI7ERCE EREO & BBRMEC R AR, 54 M REE EIRFEX R V) B EZRAEL, (RHR /N
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(0.7422) ;38 5k B\ 92 HE BR 1 4 (0. 8221) | H ABRAR Wk (0. 8143) | B[] /) JR ¥k (0. 8103) | 5L B H
(0.8071) FI/\ S BRHE ¥k (0. 8018 ) 5 R A5 L ¥ 2 B 18] /N JR Wk (0. 8812) (HfERR H M (0. 8533) L /\ i BRI bk
(0.8321) A (0. 8104 ) Fri AU LA Wk (0. 7881) 5 FRWF )2 57 (5 BIUAK (0. 8893 ) | H ASERJE Wk (0. 8636)
FE)/NRBR(0.8616) (EEAIIEAE Wk (0. 8606) Hl/\ i BRIE 4K (0. 8497) o

R2 AMBERSEXBHENXKE

Table 2 Correlation degree of the amount of four insect pests and their natural enemies

T Hi Pests X X, X, X, Xs Xs X; Xg Xy X X
Y, 0.6991 0.7422 0.6972 0.7803 0.6855 0.7700 0.8512 0.8083
Y, 0.8103 0.8018 0.8221 0.7680 0.8143 0.7563 0.7303 0.7579 0.7999 0.8071 0.7350
Y, 0.8812 0.8321 0.8533 0.7881 0.7165 0.7459 0.1688 0.7466 0.8104 0.7058 0.6722
Y, 0.8616 0.8348 0.8418 0. 8606 0. 8636 0. 8453 0.8352 0. 8497 0. 8893 0. 8379 0. 8259

2.2 K 4 FpE RS HREAER [ EHRR
2.2.1 4 FpE BCGHRHCZ ) A A 25 B B TR AL

B 4 FE B RECZ 6] B ] AR S A BB IE RS T 3R 3, i Z I i [ AR A E AR SR HOR, RIA K
5 L [T e A T 0 ] 2 P ey, BV B0 3 7R T ] b B BRBE S R U)o 15 4 A s [a] AR 25
MEBIEBOCKIRT S5 LR K G, BRI SR W) = R AE Bk (0. 7173 ) B Bk (0. 6652) | B B AL itk
(0.6228) /\ i BRIE Wk (0. 5431) 0245 €537 [B #k (0. 5140) ; i 4% B AY 2 f SUBL IR (0. 7729) (S H 4
(0.6926) /\ K BRIE kK (0. 6629) | i [a] /)N Rk (0. 6450) 1 H A<BRIE bk (0. 4875 ) 5 oA A B9 72 55 7] /) R bk
(0.9257) \/\ R BRIER (0. 8681) (HEM 15 (0. 8539 ) (S (B (0. 7212) Al H A BRI #k (0. 6857) 5 ZRBF )&
S B (0.8780) | H ABRAR Wk (0. 6982) | F[a] /) 3k (0. 5734) | ¥ I 75 & ik (0. 5535 ) A1 2K €8 37 [ 2k
(0.2203),

®3 AMERSHIYZ AN EESCERER

Table 3 Temporal niche overlap index of four insect pests and their natural enemies

FE i Pests X X, X, X, Xs Xs X; Xg Xy X X
Y 0.2847 0.5431 0.2248 0.6228 0.0862 0.5140 0.7173 0.6652
Y, 0. 6450 0. 6629 0. 6926 0.3103 0.4875 0.4030 0.1194 0.3141 0.4034 0.7729 0.2260
Y; 0.9257 0. 8681 0.8539 0.6399 0. 6857 0.6570 0.3887 0.6781 0.7212 0.6617 0.5147
Y, 0.5734 0.1813 0.1729 0.5535 0.6982 0.2203 0.1199 0.2082 0.8780 0. 1658 0.0934

2.2.2 A FpE B HREC ] E] A S AR R 2L

K2 4 A SR E R 8] B A 8] 22 AL AR DU R BB 3K 4, Wi 22 (8] i[5 A 250 A0 ol 2 2
R, FRYAREE F W Z AR A ] BB —3, BVR RO & 7ERS ] EBRBER R Y], 5 4 FhE dumf ] 4
SAAHUERBOCHIRT S ALEIR L, AR /MR 0 5 = S 7Bk (0. 7194) (BEAE SR (0. 6425 ) | BRI PGB
k(0. 6271) /\ S BRI R (0. 5200 ) 1 2% €8 35 [H 6k (0. 5109 ) 5 38 b Bl A2 f SURL AL (0. 7594) L HE IS 1 M
(0.6563) \EL[] /MM (0. 5892) | /\ ;S BKHE #k (0. 5852) 1 H A<BRIE k (0. 4892) 5 oA A B A2 55 7] /) R bk
(0.9293) .\ sBRISR (0. 8717) (HEM H 4 (0. 8500) 5 (A FI A (0. 6905 ) HIPEE Sk (0. 6821) ; R UF Yy J& 5+
@R (0. 8037) . H A BRI #k (0. 6655 ) . # B 7¢ B Wk (0. 4800 ) | =[] /> FR K (0. 4593 ) FI % €43 5] Bk
(0.1834),

ERE I HTRES T AU E]_E AR AR, X5 T HL B A ] A 25 B B A RO R BRI R B 5 AR
AT L HEF , 5 Z i/ N RIS 5 3 i ] _b BRBE G R B DI 58 — AL R, S5 R B 7Em 1] B 5 &l
BRI G 22 4 U0 B R, B AR /NG i ) e = SR BB B SR BRI TR IR |/ \ R UBR IR R R (T BT 5 i
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B EVH R LSO IR R B (R]/NR IR L\ S BRI R A A BRI k5 SRR TR R A /N FR R L\ R BRI
Wk HERSL SRR S 0 5 A B A B SR s ZR I AR R A B | F AR BRI R | (/N R R | B T AR R AN (BT
2k

F4 AFEHSHIEZE AR B EASACE ML)
Table 4 Proportional similarity of temporal niche of four insect pests and their natural enemies

T Hi Pests X X, X, X, Xs Xs X; Xg Xy X X
Y, 0.2783 0.5200 0.2238 0.6271 0.0860 0.5109 0.7194 0. 6425
Y, 0.5892 0.5852 0.6563 0.2992 0.4892 0.3785 0.1173 0.2809 0.3986 0.759%4 0.2154
Y, 0.9293 0.8717 0. 8500 0.6382 0.6344 0. 6599 0.3741 0.6821 0.6905 0.6476 0.5180
Y, 0.4593 0. 1385 0. 1464 0. 4800 0.6655 0.1834 0. 1086  0.1618 0.8037 0. 1490 0.0794

2.3 AMERGHREAAEEN ERXR

TR U IR -5 R 2 [ PR 2 [ 56 28 AT A3 DA YA i S IR K TR 2 [ _E o 3 R BER R s DR, 9 A
7 BR/NER R H L6 H 22 HR@ R BRI EA SR S A 19 HERE &R, SHRXEZHE
025 8] 5% 2R AR AL AT AT 40 A o
2.3.1 FREHREH=FAESMESELR

Hr 4 MERGERXBZ E W= EAESMESERSTERS, HEZEZRASMESRRHEKR, RAX
5 T R () 7R 25 (8] b B RIS AR, BRSO 3 7R 2 [B]_E O BREESE R ). 5 4 Fh i duas (o] A 5
BISBORRIET 5 ALREL, BRAR /MR W ) R B R TEBE R (0. 6565 ) (BEA B8k (0. 5698) \HE[H]/NERYK (0.4731) |
JNRERIE R (0. 4342) ZREHTEIFR (0. 4071) 538 Fky B 2 /\ sBRAE ¥k (0. 5200) (Fi[E] /MR ER (0. 4881) (8
BUALH (0.4123) EABIHL (0. 3993 ) FISHERR H 15 (0. 3234) ; FRIAH B2 /\ SIERI UK (0. 7194) (FE[H] /AR Bk
(0.6554) HERR H #5(0.6037) (S (B H (0. 5837) HIfa SUH L (0. 5486) 5 A IF 92 57 (B L AL (0. 6074 ) | [i]
/MR (0.5067) \ HABRIE K (0. 4457) RGBTSR (0. 3738) F1/\ s BRIRIK (0. 3698)

x5 AMERSEHXBZAMNEAESHEREY

Table 5 Spatial niche overlap index of four insect pests and their natural enemies

FE i Pests X X, X, X, Xs Xs X; Xg Xy X X
Y, 0.4731 0.4342 0.3171 0.2141 0 0.4071 0. 6565 0.5698
Y, 0.4881 0.5200 0.3234 0.1252 0.1941 0.2798 0.2800 0.2346 0.3993 0.4123 0.1135
Y; 0.6554 0.7194 0.6037 0.2605 0.2879 0.4309 0.4265 0.4612 0.5837 0.5486 0.2068
Y, 0.5067 0.3698 0.2947 0.3697 0.4457 0.3738 0.0214 0.3237 0.6074 0.2916 0. 0429

2.3.2 A BWEBGHRERZS [ AR S SR E )

B 4 B S HR B B A SAARBIE R B T 3% 6, Wi 18] 25 (8] A2 A AL AR A R EOBR , KBS &
H 2 T 2 [ S R R, B R B AR S [ _E R BESC R Y) . 5 4 Bh T s AR SRR R BOR
ORI S ALK FCR , fBAR /NSRS PR SR (0. 9444 ) | =R AEBEK (0. 7639) IR EHT 4K (0. 7061) (F [ /)N
FRYR (0. 6387) HI/\ sBRIR A (0. 4391 ) s S F R AU & = RAEEE UK (0. 8624) (FAZLRIH (0. 6224) (F [ /)R UK
(0.6114) J\ siBRIE ¥k (0. 6106 ) 71 5 (5 B A (0. 6034 ) ; 2R A Ky LAY 2 = RALHE ¥k (2. 1850) \ 7 (5 Bl &y
(1.0302) \/\ S BRIE K (0. 9740) (= 35 (B ¥k (0. 9376 ) A 50 B H (0. 9364 ) 5 FREF AR LB A (1. 7314)
AREHEYR (1. 0557) HERR H 8 (0. 8381) |\ S BKIEIK (0. 7874) FIBEE Hitk (0.7786)
2.3.3 4 FpEdREH R RECS FRTE 104 4275 b2 [F) SCEEE

B g U H R B 3 U 104 TS B ZS [ SRR BES) T3R8 7, Wi SRR BEBOR , FOR RS F IMAE

25 H] b B SR R, IR BB B R Y] . 5 4 FhE 7R 104 MR B2 E) SRR R IR 5 AR L, fBRER
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NI R = SRAEE R (0. 9491) /N BRIE SR (0. 9397) (BEA LUK (0. 9308) \FE[H] /M RER (0. 9206 ) R €2
Bk (0. 9153) s E R AY AU A2 /\ sUBRIE Wk (0. 9521) (F[H] /R ok (0. 9462) (HERR H 185 (0. 9430) 5 (B IK
(0.9430) F e, ZCHE AL (0. 9339) ; BRI AR B2 /\ sUBRIE Bk (0. 9662 ) | F [A] /N B Wk (0. 9580) | 4 i 14 1
(0.9577) S EABLH (0. 9487) FIASUBIE (0. 9435) s 7R BF (9,2 57 (A B L (0. 9894 ) (EL[a] /M ik (0. 9885) L H
AFRIE K (0. 9855) HEAUIFERE Wk (0. 9841) 71 /\ s BRIE ¥R (0. 9831)

£6 4 MERSH R E A E A CUE L 61
Table 6 Proportional similarity of spatial niche of four insect pests and their natural enemies

T Hi Pests X X, X, X, Xs Xs X; Xg Xy X X
Y, 0.6387 0.4391 2.0316 0.1520 0 0.7061 0.7639 0.9444
Y, 0.6114 0.6106 0.4073 0.3030 0.3454 0.5308 0.8624 0.3802 0.6034 0. 6224 0.2390
Y, 0.8936 0.9740 0.8121 0.6247 0.4657 0.9376 2.1850 0.8155 1.0302 0.9364 0.3622
Y, 0.6722 0.7874 0. 8381 0.7783 0.6600 1.0557 0.3367 0.7786 0.7553 1.7314 0.6733

RT ERFTRIEHERHESHXM=HEXBE
Table 7 Spatial correlation degree of pests and their natural enemies in peak period of each plot

FE i Pests X, X, X3 X, Xs Xs X; Xs Xy X0 Xu
Y 0.9206 0.9397 0.9118 0.9125 0 0.9153 0.9491 0.9308
Y, 0.9462 0.9521 0.9430 0.9274 0.9313 0.9320 0.9321 0.9326 0.9430 0.9399 0.9305
Y; 0.9580 0.9662 0.9577 0.9269 0.9264 0.9325 0.9290 0.9361 0.9487 0.9435 0.9289
Y, 0. 9885 0.9831 0.9808 0.9841 0.9855 0.9809 0.9829 0.9817 0.9894 0. 9802 0.9830

ERE IR TS T AR S BB 956 R X5 T s 8] AR A5 R 8 A AR R ORI SC IR BE 19 7 5 AR
HTLEHT 55 Z AR/ N R TR R5 F B2 (8] 58 R V) K B, 7623 (8] L BREESC R A B 1 KT, fBR
JINGRIHWER F)J = R AE R B SRR (TR /NR IR |\ R BRI R I €T B R 5 38 R R\ S BRI R ]
/NRR FSCH R | GBI AN = S BB R s RO B R/ BRI Wk [/ R S B HERE M
BB 5 2R IR (0 e T ] /R AR L\ BEBRRR R |23 €007 (B W T i R A ke
2.3.4 APERGHXEAER N = EXRBREEHTF

R R R GE oA AR S A AT B R AR Y 3 IS R EBOR, =5 R A 18]_E SR RS EOVMH 75
FRIE B ER G HER 5 Z R N B 5 E ARSI 25 J7 THTBR B 56 2R 58 — L A R, AR AR /) - i
ERROR=RACE R BEE SR R E /N RIR R OB R R R AR bk @ A B R R R EOR ARSI R |
R A /NR IR\ BRI S R S S AR B o R B R B O /R BRIR R E[A] /N R R (IR
BRI IS Sk . KT ERRECE R OB B A BRI | FE] /D Rk | B 78 B RN 2% (50T IRk
2.4 AFPERSHREMNRERE LHLEZRMEERH

REGSE BER I U R 2 R kA5 T R0 A B R T AR Al By R /A i) T SR BE ST, 0 T
Br 4 FpE RS H R E 2 AR R E R A LR R REH 4 FhE UL B S A ERRHUN RER
BERHZEF I HTEERIIT R 8 MRER/NGRIH WEAFN S Fh R ELI 0 REM B o 38 TR BRI A B3 0 RS As
Ry, B 5 M EZ R 4 FRBONRER R, RA A QBB REYR R, KT8 RER T, 25 FRE 4 Fhh R
&R, AAROHE RN . i David #l Moore $& Hi i) w AR K E MG KE = FMRHEERE b
M5k, MR8 WIAEN, RAM ! MEK/NTF 25.3722(1wl =2.5 /n-1,n=104) ,KH 4 FpF R SHIH
ZIRERELEF AR Blakith'™ {42 HARRAELEN FA/NT UHIBRENEE, 2 N <2 B H
B TR RTARE S BTG A, 2 A >2 i, HRE R R R F S BESTT—MHEES
&, K 8 B i, 4 FhE B MMEMAT 2, U HH Rt F BB BRI BT E, RS N (EX/NT 2, BB
RERNGEHR—H T (AFHEFR) FIEMN.
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*8 BREHM4MERSHXBNTAEEREREEEER
Table 8 Spatial pattern and aggregation intensity index of four insect pests and their natural enemies in peak period

g‘i"r:ﬂe Si'z:ts d Iy Ca ¢ K twl A Distﬁ)ﬁflgt!ypes
09-07 Y 5.3924 1.1554 0.1554 6.3924 6.4335 33.27 A
X, 2.4294 3.1595 2.1595 3.4294 0.4631 0.3113 0.5527 A
X, 1.8353 10. 5441 9.5441 2.8353 0.1048 0.4065 0.4117 A
X 0.1895 1.6567 0.6567 1.1895 1.5227 0. 8408 0.2241 A
X; 1.0614 1.6381 0.6381 2.0614 1.5672 0.5658 1.2557 A
Xg 0.0187 1.0329 0.0329 1.0187 30. 3498 0.9183 0.4281 A
06-22 Y, 1.6546 1.1569 0.1569 2.6546 6.3750 10.2089 A
X 0.2817 1.2817 0.2817 1.2817 3.5505 0.3640 0.8942 A
X, 0.0015 1.0011 0.0011 1.0015 923.1153 0.4873 0.0441 A
X 0.3716 1.3865 0.3865 1.3716 2.5872 0.3302 0.8083 A
X -0.0293 0.9456 -0.0544 0.9707 -18.3871 0.5030 -0.8786 B
Xio 0. 0464 1.0895 0.0895 1.0464 11.1780 0.4655 0.4956 A
06-22 Y, 0.7910 1. 0506 0. 0506 1.7910 19.7665 19.7741 A
X 0.2817 1.2817 0.2817 1.2817 3.5505 0.1673 0.8942 A
X, 0.0015 1.0011 0.0011 1.0015 923.1153 0.2906 0.0441 A
X; 0.3716 1.3865 0.3865 1.3716 2.5872 0.1333 0. 8085 A
Xy -0.0293 0.9456 -0.0544 0.9707 -18.3871 0.3063 -0.8786 B
Xy 0. 0464 1.0895 0.0895 1.0464 11.1780 0.2687 0.4956 A
05-19 Y, 5.4161 1.8320 0.8320 6.4161 1.2019 3.7534 A
X, 0.0132 1.0104 0.0104 1.0132 95. 8850 0.9228 0.1985 A
X, -0.1768 0.5403 -0.4597 0.8232 -2.1753 1.0267 —-0.2968 B
X 0.0913 1.1186 0.1186 1.0913 8.4283 0. 8857 0.7456 A
X¢ -0.0195 0.8732 -0.1268 0.9805 -7.8848 0.9392 -0. 1496 B
Xy 0.3398 1.2031 0.2031 1.3398 4.9239 0.7831 1.5868 A

A B AH Aggregated distribution ; B [fi#/l 434 Random distribution

3 INEETE

XA 4 A H R SRR Z B 5 R K @R G TE ST IE MBS 3R B 7 Hr vk
T o0, 73 APPSR, R A IR S (A R 3 AT T 3 I HE R , SR VG EAT AR 25 HE P L 45 1« fBUR /g
W8 E RO = RACE IR PEA SER | /\ RUBRRR R B[R] /) S R 3 T 0 ek 5 30 A L R R HOR L
P RLIR]/NRIR /BRI R S (BRI 9 5 AR TR 2 B R R/ R BR AR Ak B [R]/N JR k SE
F 0 S G B A SO A A F B B R HOR S B R (AN R R R R [ W B ASBRIB R A\ R BR
JER o

MABITE AR ATE 4 FhE B BB REER T 57 GBS, HARA R SRk K5, 3 E 2% kA 27
FH290 A1 HOR AR RCRE K, R AR — AN BB, 4 SR AR R 65% DL, FER IR
W R PR B 83.2% —90% o X E MBI AR R, ZRABE MK B M2 R 24.5 3k Sl R IRIR/ NG 3
B 173 kAN 18,3 Sk, BfE] /MR K B A R R AR /N MR, o L 14,3 S0 17 Sk, B RZREE 39. 28—
67.46 3, B HLuk H 4 SRR /NG BRE 15 S 14,33 3K

R IR SRR — I A ST N E B LR, A S AR A AR EE X, 5405
AR RGESIHT I 25 IR JRa A BT 7 i R AE AL A AT T P4 R i >, e s S R R RA
SR A BOR R A TR A3 TR R R AT — A T RS 5 AR RS (L SE bR P TAE R A
7%, W REIR B BRI, B B RE A, R R B AR E B B R R E 2 R 7T B s
R EREER/N , RE BE AR YRR ELS F BUR AR I (8] B R AP 5 F R RIS 3 R AR b
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BepAr i RIS , R B R & 7B IR MR FEVE F o AR SCMERE e AR B T 25 604 Ry 3 5 Tt AT
BRITE, ARG HF I INERIRE 4 FhE R EE R
B A< SORSE R RO R B B A HE BY, R B0
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