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Abstract In order to analyze the closeness of the relationship between the natural enemy and Empoasca vitis
Gothe, the reason and the range of agglomeration were analyzed. It helps provide a scientific basis for evaluating
the dominant species of natural enemy of E. vitis. By means of block square variance analysis, grey correlation
degree method, spatial aggregation intensity index, the population aggregation mean method and ¢ index method,
the spatial relationships between E. vitis and its natural enemies (seven spiders) were analyzed in ¢ Wuniuzao’” and
‘Baihaozao’ tea gardens of Hefei, Anhui province. The correlation degree analysis of the number of blocks at the
peak of the mean square deviation of 7 species of spiders and E. vitis showed that the first four natural enemies
spatially closely related to E. vitis were Neoscona theisi (0.753 5), Theridion octomaculatum (0.720 1), Tetrag-

natha maxillosa (0.681 3) and Erigonidium graminicolum (0.644 2) in ‘Wuniuzao’ tea garden. In ‘Baihaozao’
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tea garden, the first four natural enemies spatially closely related to E. vitis were Clubiona japonicola (0.823 5),

Tetragnatha squamata (0.800 9), T. maxillosa (0.794 2) and Neoscona theisi (0.794 2). With the increase of

the number of basic samples in the cluster, the diffusion coefficient C increased, and the diffusion coetficient de-

creased when the distribution pattern was uniform and random. There was no significant difference in the spatial

aggregation degree of E. vitis and its natural enemies between k=2, 4, 8 and k=1. In most cases, the population

aggregation mean A was greater than 2, and its aggregation was caused by the insect itself. When the population

aggregation mean A was positive, the natural enemy and E. vitis increased with the increase of the basic sample

size in the agglomeration. The aggregation mean A of the population increased continuously. The minimum range

of p index required one basic sample in the cluster. For example, it was 4 m” in this study. It provides a scientific

basis for determining the sample size when the insect is sampled.
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Table 1 Mean square deviation (MS(k)) of Empoasca vitis and its 7 natural enemies in the clusters of

different sizes in ‘ Wuniuzao’ plantations

B3 2015 B3 2016
A e /AR A
Species Date Date
1 2 4 8 1 2 4 8
y 05-10 1.833 3 3.041 7 4. 458 3 3.541 7 05-12 4,625 0 4,041 7 2.083 3 5.416 7
X1 8. 208 3 6 11. 250 0 7.708 3 8.041 7 5, S & 7.500 0 2.208 3
X2 2.750 0 3.458 3 1.291 7 0.541 7 3.708 3 5. 250 0 12.583 3 2.083 3
X3 1. 958 3 2.666 7 1.625 0 3.0417 1.041 7 1 0.458 3 0. 208 3
X4 0. 250 0 0.500 0 0.083 3 0.166 7 0. 250 0 0. 250 0 0.083 3 0. 208 3
X5 - - - — 0. 958 3 1. 500 0 0.916 7 0. 208 3
Xg 1.750 0 1.125 0 1.541 7 2.166 7 1.041 7 1.750 0 0.583 3 0.708 3
X7 1. 666 7 1 1.458 3 3.083 3 3.041 7 1.416 7 1. 250 0 3.333 3
y 07-19 134.083 3 199.6250 388.208 3 1 336.833 3 07-14 117.833 3 141.6250 243.8750 102.166 7
X1 6.2917 8.791 7 26. 958 3 24,041 7 9.333 3 4,416 7 6.791 7 37.5417
X2 9.166 7 4.833 3 11. 166 7 28.708 3 17.333 3 2.812 5 2.2917 3.416 7
X3 1.1250 0.750 0 1. 750 0 2.5417 1. 208 3 1.083 3 0.541 7 0.041 7
X4 0. 250 0 0.416 7 0.541 7 0.041 7 0. 250 0 0.1250 0.166 7 0. 208 3
X5 0.625 0 0. 958 3 2.458 3 0.416 7 0.7917 0. 666 7 1.583 3 2.208 3
Xg 4.791 7 4.333 3 9.625 0 7.083 3 2.416 7 2.375 0 2.2917 1.041 7
X7 1. 666 7 1. 166 7 1.583 3 2.083 3 1.083 3 2.708 3 5 1.541 7
y 09-13 35.125 0 53.458 3 121.458 3 478.416 7 11-02 19. 708 3 35.083 3 26.916 7 16. 833 3
X1 1.750 0 2.958 3 1.833 3 0.416 7 2 6.958 3 2.0417 7.041 7
X2 3.1250 4,583 3 8.041 7 1.500 0 10. 791 7 16. 333 3 26.208 3 34,166 7
X3 0. 750 0 0. 750 0 0.333 3 0. 208 3 0.333 3 0. 250 0 0.166 7 0.166 7
X4 - - — — 0. 500 0 0. 208 3 0.166 7 0.5417
X5 1. 166 7 1. 916 7 0. 750 0 0.041 7 7.250 0 6.166 7 1. 666 7 1.041 7
X6 3.083 3 5.166 7 6.833 3 3.333 3 1.791 7 2.083 3 1. 208 3 3.083 3
X7 3.5417 4.166 7 1.583 3 1. 8750 2.083 3 1 1.291 7 0.416 7

Dy AR /NG 0 xS0 1 00 5 o« SR 1 0 5 s B R/ R 5 xa « = SR AEIE IR 5 x5 o \BERRIEIR 5 6 « B HL0K s x7 . R TR . T I].
yv: Empoasca vitis; xi: Tetragnatha squamata ; xz : Tetragnatha maxillosa ; xs: Erigonidium graminicolum ; x4 : Misumenops tricuspida-

tus; xs: Theridion octomaculatum ; xg :Clubiona japonicola; x7: Neoscona theisi. The same below.
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Table 2 Mean square deviation (MS(k)) of Empoasca vitis and its 7 natural enemies in the clusters of

different sizes in ‘Baihaozao’ plantations

3 2015 #J5%(2016
%ﬁ: Hl/H-H igﬁz%zé(k) " Hi/A-H /Jﬁ%[é(k) R
Species Date Date
1 2 4 8 1 2 4 8
y 07 -04 18.333 3 12. 333 3 11.583 3 54.041 7 07-14 38.000 0 25.583 3 88.708 3 334.416 7
X] 2.500 0 2.833 3 8.041 7 3.333 3 10. 041 7 8.208 3 16. 083 3 4, 5417
X2 3.750 0 6.1250 12.250 0 6. 208 3 8.1250 9. 208 3 6. 208 3 6. 000 O
X3 0.416 7 0. 458 3 0.916 7 1.083 3 1, 333 3 0.541 7 0.708 3 0.041 7
Xy 1.208 3 0.3750 0. 500 0 0.416 7 1.1250 1.541 7 0.916 7 0. 208 3
X5 1.083 3 0.333 3 0.791 7 2.5417 1. 500 0 0.791 7 0.333 3 0.333 3
Xg 2.708 3 3.6250 1.875 0 6.208 3 2.708 3 5.9500 0 5.7917 3.416 7
X7 2.083 3 2. 458 3 2.583 3 2.208 3 1. 250 0 2.000 0 1. 666 7 2.041 7
y 07-19 79.541 7 32.583 3 85.166 7 228.041 7 09 - 25 3.1250 3.500 0 1.958 3 1.708 3
X1 6.041 7 5.583 3 13.291 7 20.541 7 9.458 3 8.083 3 2.166 7 2.666 7
X2 6.125 0 5.583 3 4,625 0 16.541 7 3.916 7 1.625 0 3. 666 7 1.041 7
X3 0. 666 7 0. 750 0 0. 750 0 0.3750 0.166 7 0.083 3 0.083 3 0.333 3
X4 0.708 3 0.541 7 0.583 3 1.041 7 0.375 0 0. 208 3 0.333 3 0.333 3
X5 0.166 7 0.1250 0.1250 0.041 7 2.458 3 1. 458 3 1.333 3 2.708 3
X6 3.333 3 5.208 3 3.791 7 3.750 0 2.875 0 2.000 0 2.1250 0.541 7
X7 0. 750 0 1. 000 0 0.333 3 0.166 7 1. 6250 2. 000 0 1.291 7 0.416 7
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473K 2 Table 2(Continued)
i HIAH s A/ A-H A
Species Date Date
1 2 4 8 1 2 4 8

y 09-13 7.000 0 11.875 0 11.2917 6.041 7 11-02 11.916 7 12.875 0 18.541 7 80. 166 7

X1 2.1250 3.1250 3.250 0 1.208 3 5.3750 10.291 7 28.8750 19. 083 3

X2 2.541 6 5.625 0 2.208 3 5. 208 3 11.750 0 6.291 7 7.083 3 13.541 7

X3 0.333 3 0.2917 0.2917 0.708 3 0.583 3 0.916 7 0. 8750 0.333 3

X4 0.166 7 0.1250 0. 250 0 0.083 3 2. 458 3 1. 166 7 1. 166 7 1.416 7

X5 1.083 3 1.416 7 0. 500 0 0.166 7 35.083 3 11.333 3 13.416 7 11.5417

X6 5.333 3 4. 833 3 0. 666 7 1. 500 0 1. 500 0 3.2917 1.875 0 0

X7 0.416 7 0.333 3 0.333 3 0. 208 3 1, 333 3 1.875 0 4.1250 5.041 7
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Table 3 Numbers of basic samples in a block at peak mean square variance

Al Ay Hi/A-H

Variety Year Date Y X X Xs X %s Xs X
JERGENR 2015 4F 05-10 4 4 2 8 2 — 8 8
Wuniuzao 07-19 8 4 8 8 4 4 4 8
09-13 8 2 4 2 — 2 4 4

2016 4F 05-12 8 1 4 1 2 2 2 8

07-14 4 8 1 1 1 8 1 4

11-02 2 8 8 1 1 1 8 1

= 5 2015 4¢ 07 - 04 8 4 4 8 1 8 8 4
Baihaozao 07-19 8 8 8 2 8 1 2 2
09-13 2 4 2 8 4 2 1 1

2016 4F 05-12 8 4 2 1 2 1 4 8

07 - 14 2 1 1 8 1 8 1 2

11-02 8 4 8 2 1 1 2 8

2.2 BHRAK/NIHRER/NGR I 48 S (8] 43 70 18 B B0 5500

Y HUER T C AN W2 8] 50 A A% S 2 L )
AR A ABIR /I 2o ik WA AN TR) SRR /N 25 AF T B
HARR CHP T 4. nJ B, G4 2R fE R IR
NG RR 2015 4F 7 H 19 H.9 H 13 HF1 2016 4%
7TH14 B%ﬁ%ﬁ—ﬁ%ﬁ(M 15 8 /9 CAEIIRT Foos
RWERE DA Jr 3% 3 AN [ (19 45 HR /) 2o i

MR 548 3,358 3k H1 386 3k, B % 504 £ B
R R 1M 2015 4F 5 7 10 H AR /NEg - 1y
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Table 4 Diffusion coefficients of Empoasca vitis under different block sizes

i H#/H-H C{H (2015 ) C value (2015) H¥/H-H C{EH (2016 4F) C value (2016)
Variety Date 1 2 4 8 Date 1 2 4 8
LA H 05-10 1.597 6 1. 506 8 2.114 9 2.702 1 05-12 1. 340 7 1.623 4 2.175 5 3.938 8
Wuniuzao 07-19 11. 602 7 20.716 6 38.578 1 74.240 9 07 -14 4.919 6 6.533 2 11. 985 5 o), 723 &
09 -13 6.027 2 11.023 9 20.484 9 43.410 6 11-02 1.674 6 2.480 9 2.258 1 2.387 1
[ 2 L 07-04 0.994 0 1.177 8 1.958 5 4.585 5 07-14 2.743 6 3.537 3 6.497 8 13. 900 9
Baihaozao 07-19 4,048 9 4,477 3 8.012 5 17. 957 0 09 - 25 1, 31 5 1. 483 3 1.242 1 1. 605 3
09-13 1.113 8 1.2215 1.216 5 3.263 2 11-02 1. 884 9 2.747 0 3.983 8 8.1351
D CERHIERAE m =23, =c0, Fo o5 =1. 513m =11,y =00, Fy o5 =1. 793 =5 ,my =00, Fy 05 =2. 21 3m =21y =00, F, 5 =3,
Criteria for discriminating C values: 71 =23.n;=00,F 0s=1.51;m =1l.ny=c0,F; 05 =1. 793n =5.n2 =00, F 05 =2. 2131 =2.,n2 =
o0, Fo 05 =3.
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Table 5 |W]| value of Empoasca vitis for k=2 ,4,8 under different cluster sizes
il H#/H-H |W £ (2015 4F) |W| value (2015) HiH/H-H |W [{E (2016 4F) |W| value (2016)
Variety Date 2 4 8 Date 2 4 8
AR 05-10 0.029 3 0.140 3 0.262 8 05-12 0.095 7 0.242 0 0.538 8
Wuniuzao 07-19 0.289 8 0. 600 7 0.928 0 07-14 0.141 8 0.445 2 0.330 3
09-13 0.303 6 0.613 4 0.988 8 11-02 0.196 5 0.149 5 0.177 2
S 07 -04 0.084 8 0.339 1 0.764 5 07-14 0.127 0 0.431 1 0.811 3
Baihaozao 07-19 0. 050 3 0.341 3 0.744 8 09 -25 0. 060 8 0.027 9 0.100 3
09-13 0. 046 2 0.044 1 0.537 5 11-02 0.188 3 0.748 4 1.462 3
D (W BHARE : n=24, W [0,05=11.989 6;n=12, |[W 0,05 =38. 291 6;n=6, |W|0,05=5. 590 2;2=3, |W0.0s=3.535 5,
Criteria for discriminating |W | :n=24, |W | 05=11.989 6;2=12, W |0.0s=38. 291 6;2=6, |W|0.0s=5.590 2;2=3, |W 0.0 =3. 535 5.
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Table 6 Population aggregation mean A values of Empoasca vitis under different block sizes
FhEERHE %L A Population aggregation average

JE A4 m®, BYEURE R A (B HR /NS i R, AR O 1
APNF4m’,

o P At
A B AR 2 o i
Variety Sample number
05-10 07-19 09-13 05-12 07 -14 11-02
[ENG YR 1 1. 894 4 17.706 8 13.422 6 1.761 4 14. 384 9 7.535 3
Wuniuzao 2 3.633 4 42.784 1 26.764 0 3. 846 3 28. 606 6 15.061 2
4 7.436 4 81.544 2 52.043 4 7.252 9 56.795 0 30. 407 5
8 15. 608 5 195. 549 5 113.234 7 15.193 6 125. 036 6 61.26 8
sy FhEEER 2 H9%0 A Population aggregation average
g RYN AR TTEL " =
. 2015 4F 2016 4
Variety Sample number
07 -04 07-19 09-13 07 -14 09 - 25 11-02
[ 2 L 1 —11.457 4 9. 668 5 3.607 2 12. 501 6 1.463 6 5.901 6
baihaozao 2 22.794 8 19. 716 4 6.578 3 24.536 7 2.982 6 11. 652 5
4 45. 214 7 40. 842 9 12. 299 6 50.414 8 6.217 3 22.885 7
8 90.245 8 83.969 4 43.067 1 98.950 7 12.509 5 47.591 8

1) R /NG A g it (ND - 2R L 2858 2015 4E 5 4 10 H R 47 3.7 4 19 H 548 3k,9 H 13 H 2 358 k32016 4£ 5 H 12 H K 49 k.7

H 14 Hy 386 3k,11 H 2 H2N 186 3k; ‘ AZZH 45 201548 7 H 4 By 275 35,7 A 19 24 256 3k,9 A 13 H K 133 3k;2016 4 7 A 14
H3133%,9 A 25 HA383k,11 A 2 H R 148 3k,
The number of Empoasca vitis in *Wuniuzao’ tea garden: 47 individuals on May 10, 548 individuals on July 19 and 358 individuals on Sep-
tember 13, 2015; 49 individuals on May 12, 386 individuals on July 14 and 186 individuals on November 2, 2016; The number of Empoas-
ca vitis in ‘Baihaozao’ tea garden: 275 individuals on July 4, 256 individuals on July 19 and 133 individuals on September 13, 2015; 313 in-
dividuals on July 14, 38 individuals on September 25 and 148 individuals on November 2, 2016.

KT TRIBRANGZHTRER/NRAHEE) p 155

Table 7 p index of Empoasca vitis under different block sizes

SR ROPIEARE T ECEL 2015 4 2016 4 o
Variety Sample number variation 05-10 07 - 19 09-13 05-12 07 - 14 11-02 -
LR 2—>1 0.956 1 1.344 7 1.290 2 1.099 5 1.079 2 1. 086 4 1. 142 7+£0. 059 6

Wuniuzao 4—>2 1.097 3 1.288 1 1.233 5 1.079 6 1.124 3 0.974 7 1.132 9%0. 046 0
8§—>4 1.005 0 1.189 9 1.198 9 1.099 5 0.943 4 0. 990 6 1.071 24£0. 044 1

WA RONIRRE R 2015 4 2016 4F .
Variety Sample number variation 07 - 04 07-19 09-13 07 - 14 09 - 25 11-02 -

EEA 2—>1 1.011 2 1.021 0 1.009 5 1.047 0 1.063 7 1.115 4 1. 044 60. 016 6
Baihaozao 4—2 1.024 1 1.120 6 0.990 4 1.083 3 0.897 5 1. 065 0 1.030 2+0. 032 4
8§—>4 1.031 1 1.124 1 1.003 3 1.150 5 1.005 5 1.085 3 1. 066 60. 025 6

W IRREC P O HERR B AR BT . 2) IR/

gk Eitis
3 hMESTE B P SEACRE I Bk 18 B B2 S

18 FHRBAE T3 T5 2 50 Wi KA IR J3E 7k 1 3¢
B0 FER BOL A S OTFE T PIRN R I 7 Rl ik R
TR A HR 7N i Wi 22 ) ) R it G 2R e SR it )
Ao RAR/ RIS 7 Bl gk e R S T 22 0 fE
I P SR BRI/ N CRER A B AR A 5800 19 K (8 S 1 B
O B RO PR AR BB o 15 500 7 B 4
SRR 1) 5 AL I el 5 AR AR /NS - s ] L R
Wit 5 2% % D10 94 i U572 € B vk L /\ BREEK R
ke VEHE N P A MR (RN SRR © 22 R 2R S (RIR
2ot s ] R O 2 4 U0 A IO 07 R AR A B

FEANETT R e HOSEII ARMS SR I 9 R B C
— EIG R TSI R MRS SR C {EANBTAZ /]
3R /N WA E AR R/ NR B TR 2 2
FH 2 HUAS B T TR 5 S 14 5 4) (R HR /N - i o b b 5
SRR S IEAE I | Bl SR e A AR RE T 0 R 13
TS AAEANWTAE K 3 5) AR R /NR LY o 45 50O e
TEHR /NS Wl e 2R S I 11 d /DN T RO SRR 1
ANFEAKETT  RI 4 m® Sy 12 SRfil A I E R T R/
Feft TR AR

JH R 2 AN F PR I8 A A A S L



45 55 6 1

X ] 45 IS HR /g 5 LR R 2 ) 56 28 B e HE A 5 il

o 245

FEECHAR I 22 8O0/ R 5 (BUIR /) S - 2 i)
PR DT R S SR8 00 i/ BRE BRI W | HE
B WS T [ Wk, 5 AR SO SR VAR O7 O 22 00 BT
SER—2, X RREER R T A M Y 400 R
FED T3 28 3 i 5 HA I A 25 A 0F9E T Il IX
A LR A ol 255 ] W Wk 28 K 80 5 45 R Exceropis
obliqua 4] B %5 ] ¢ R KM A By B Dialeurodes
citri. Ashmead 5HAHE KFZ 25 AR TER
ARHE R IS R AEATLAS J5 I HUCR B C FIA (B
A A ERR R A58 5 A3

(1] sk, Sy A, PEZEWE R A TR IML SHE.
BRFEBOR B AL, 2004,

[2] CHEN Zongmao, XU Ning, HAN Baoyu. Role of volatile allelo-
chemicals on host location of tea pests and host foraging of natu-
ral enemies in tea ecosystem [ C]. Scientific Program and Ab-
stracts of the First Asua-Pacific Conference on Chemical Ecology,
1999. 81 - 83.

[3] CHEN Zongmao, SUN Xiaoling, DONG Wenxia. Genetics
and chemistry of the resistance of tea plant to pests [M]. Global
Tea Breeding, 2012. 343 - 360.

[4] PERSONS M H, RYPSTRA A L. Preference for chemical cues
associated with recent prey in the woll spider Hogna helluo
(Araneae; Lycosidae) [J]. Ethology, 2000, 106(1); 27 - 35.

[5] CLARK R J, JACKSON R R, CUTLER B. Chemical cues
from ants influence predatory behavior in Habrocestum pulex
an ant-eating jumping spider (Araneae, Salticidae) [J]. Journal
of Arachnology, 2000, 28(3): 309 - 318.

[6] XIAO Yonghong, ZHANG Jiaxu, LI Shugiang. A two-compo-
nent female produced pheromone of the spider Pholcus beijin-
gensis [J]. Journal of Chemical Ecology, 2009, 35(7). 769
- 778.

(7] EVCIL, HHRIE, Pkt MR /NG 0k R R ik A6 25 02 1
WrgE[)]. ZEnTRRE, 2008, 28(6): 401 - 406.

(8] JEseMi, sk¥aty, EHTF, % RFZH SR E] /NG e
Frit shas SHtirE ) ). ZkmAk, 2003, 23(1): 57 -60.

(9] W#T, EV. Y8 ZERAIRIR /N st f i prse ). 2%
A2, 2001(2); 90 - 93,

[10] HRHE, TAE, Hk, % RETHERY AR LS XHRIR N
LRI R TELT ] ARSI 2015, 35(7): 2380 - 2387,

(1] Zfid e, B 2ot . B 75 tof , 45 JRI AN [R) 24 155 A% 1 0o 245 ol il e 7
Vh S W A I S S5 B R R ) ). AR AL 2014, 34(19)
2216 - 2227.

[12] 3ERAE, AT, HrR, 4. K 3 MR ERELSHE
TR FZ () B DR BE ) e e () ], oK 2 2 4l R0l 5 A i

BLEERD » 2010, 36(5): 513 - 520.

[13] EIRD%. 450 . F WY 55 Pt Pl 25 12l 258 30 MR IR /N - R
TR H AN L ], BB R 224k, 2016, 43(3) : 350 - 358,

[14] FIMEES . FERAE, BBsPAR, 45, RTRTRERR bl 3 e R RE A
KAt a2 5], EEFAR, 2011, 31(14): 4161 - 4168.

[15] HoSpdR, MURESC. e, 4. 3 Fhifpdhom BEAS ke b 2 Fi s
SRR SR POz F R ] AR, 2011, 31(2).
455 - 464.

[16] EZ, SspAR, wmah, 5. 20k FRERFEo 4 Fi iy = |
BRBEOC R T Aemigell K224k 2013, 3(4) . 489 - 498.

(170 K, Fmy, MU, %5 REZET 8 LA £ 5
T A ER LA RN LA [T ). A Al K240, 2014,
35(6): 67—-73.

(18] Jrl &, HespAc, XK, 45 P PHFR L AS 3 F R FE iy
R TR I RS 1) B R ]. Bl R4,
2015, 42(6): 860 — 867.

(197 X0 7R € PE IS, 5 e o 2. I AR /)N 28 s 54 12 2 R T o e
fzs IS R ST L) 1. BE b A ARRHE K 2 22 e (B AR JO
2016,44(6): 99 -110.

[20] SFsEH. LEMR. FaR. [EBALA AT AR 1 s W%
2SI ]. AEBFR, 2001, 21(4): 646 - 652,

[21] RIS, A% B = ol i X {1 MR /) £t - el e g W2 (0. T
ZRASME, 1996(2) . 32 - 34.

[227 MORRIS R F. The development of sampling techniques for
forest insect defoliators, with particular reference to the spruce
budworm []]. Canadian Journal of Zoology,1995,33:225 — 294,

[23] A, BRAITI, Soal, 45 oA SEE &M M. Jt
A Bl HRAL . 2003: 216 - 217,

[24] XPHRI. KEZREIISHE ML R R BHE R 1R
#t, 1990. 33 -84

[25] ABigfh, ok RARRBAAEZEIML S8 ZREFEAR
H R, 1989 152 - 157

[26] DAVID F N, MOORE P G. Notes on contagious distribution
in plant population [J]. Annals of Botany, 1954, 18: 47 - 53.

[27] ARBOUS A G, KERRICH ] E. Accident statistics and the concept
of accident-proneness [J]. Biometrics, 1951, 7(4); 340 — 432,

[28] BLACKITH R E. Nearest-neighbour distance measurements
for the estimation of animal populations [J]. Ecology, 1958,
39. 147 -150.

[29] TWAO S. Application of the m* -m method to the analysis of
spatial patterns by changing the quadrat size [ J]. Researches on
Population Ecology, 1972, 14(1): 97 - 128.

[30] X &, Mk E, ERMy, 55 MRS R 5 2% RUES) 2 Ji]
KRB I 2501 L) ). WL R 2254 Rk 5 4 R
20D, 2015, 41(2); 133 - 146.

[31] F iy, SR, X &K, A5, MR T Sl M KR (8] Y
23 [ OCRAIFELT ] i E A AR 242, 2015, 23(4) : 454 — 464,

GtHE% 4. W)





