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Quantitative dynamics of adult population and 3-D spatial pattern of Ceoporus

variabilis ( Baly)
WANG Wenjun'?, LIN Xuefei', ZOU Yunding', TAO Jinchang', BI Shoudong"*, GUO Hua', KE Lei',
YANG Lin'

1 Anhui Agricultural University, Hefei 230036, China
2 Agricultural Technology Extend Central of Huangshan, Tunxi 245011, China

Abstract; To analyze quantitative dynamics of adult population and 3-D spatial pattern of Ceoporus variabilis ( Baly) , from
March 26 to September 24, 2006, we investigated the adult population occurrence of Ceoporus variabilis ( Baly) in the
Redleaf Cherry Plum trees in the “ Apricot Blossom” Park of Hefei city (117°12" E,31°52" N). The results showed that
Ceoporus vartabilis (Baly) was firstly seen on May 21, the high peak period of their occurrence was from June 4 to July 16,
and only scattered adult numbers appeared in early September. The population growth model of Ceoporus variabilis (Baly)
was y=1692.2258e """ between June 4 and September 10. Similarly, the population growth model of Ceoporus variabilis
(Baly) in the top part and the western part of the tree crown was y=205.60e " and y=257. 13¢™""" | respectively,
between May 4 and July 27. These results indicate that the adult numbers of Ceoporus variabilis ( Baly) in both horizontal
and vertical direction all presented exponential decline form after the high peak period of their occurrence. The geostatistics

analysis showed that the semivariable function equation of space distribution of Ceoporus variabilis (Baly) in May 21, June
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4, June 18, July 2, July 16, July 30 and August 13, respectively, was y = 2E—05x"— 0. 024x°+ 0. 0727x+0. 142, y =
0. 0709x°-10. 479x°+391. 67x-300. 71, y = 0. 01222+ 1. 12012~ 19. 781x + 317.84, y = —0.0013x + 0. 1613x° -
4.4862x + 67.363, y = —0.0016x"+ 0. 9177x°-11. 495x+551. 94, y = —0.0029x" + 0. 3034x”— 7. 5906x +103. 37 and
y = —0.0002x°+0. 0172x*—0. 4975x+13. 691. The range of spatial dependence of adult population of Ceoporus variabilis
(Baly) in the seven periods was from 20. 3938 to 65. 0289. The ahove results revealed that the spatial pattern of adult
population of Ceoporus variabilis ( Baly) was aggregated distribution from May 21 to August 13. Moreover, our results
demonstrated that aggregation indices of horizontal distribution pattern of Ceoporus variabilis ( Baly) in the eastern, western,
northern and southern part of the tree crown, respectively, have C value>1, I value>0, C, value>0 and Iw value>1,
indicating that the spatial pattern of their horizontal distribution was aggregated pattern from May 21 to August 13.
Consistently, the spatial pattern of their vertical distribution in upper, middle and lower part of the tree crown,
respectively, was aggregated pattern with all C>1, I>0, €,>0 and Jw>1 from June 4 to August 13. The further analysis
indicated that the spatial pattern in the eastern, western, northern, southern, upper, middle and lower part of the tree
crown, respectively, presented also aggregated pattern with all C>1, I>0, C,>0 and lw>1 from May 21 to August 13. In
addition, our results showed that the A values of Ceoporus variabilis from June 4 to August 13 were all more than 2,

implying that their aggregation behaviors were caused by theirself features.

Key Words: Ceoporus variabilis (Baly) ; adult population; occurrence rule; spatial pattern

22 H M H ( Ceoporus variabilis Baly) , XY= 8 FH#E , §M-H R, BN 6 280U &
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AR ] 22 AR, Rl e B 2 285 R A TRl Jay 28 AL A AR ol 2 AR O B AR PG R L AR KR O A
b R R E TSR DR IE A SR 1 A M i AR Se e O R R AR R B R AOE R A
I PSSR RIS A ARIE) 3 A s Jmy B AR e b =22 (B A% R sl 28, DA 28 H i P B9 R At A AR R 00
AT FE AR R AR S N
1 MREMRFAE
1.1 H&ETE

M 2006 43 H 26 HZE9 A 24 HIEGAEATA LR (117°12'E,31°52N) B A URMER) 15 4F42 2hm?
FILT I ZER AR, 20 2R ARA T BRI XS R dm, B 428 0. 166m, B & Sm, F IR K 1m UL BRI SA

http ; //www. ecologica. cn



4546 A E = 32 &

85—130 32, R PATLRILBENLIMAE AT 4 17, 84T 5 Bk, 11 20 #k, SEAT 8 dk e B EERE R G R4 FERT T Y 2R
P9 R b B R 7 IR R Im R AUARSR | BRI 7 AT I, R A AR R A A
A RS B 14d P 1 9k, SR 13 1K,

1.2 Sttt
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FERIRIHE R IR AL /A, FLos (A1 S5 R 2 R A ) B 8 AR A 2 i A A 19 2 [ AR 0 1 B A o ) P B 25 8
B, FEEUR S ER AR RIS, (B H I S (R0 2R, JEAPIR B 2 R 178 57 pR B A v 2 R T 1Y
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T BE 5 1 DPS SR AR TR,
2 BRESWH
2.1 ZFH MR H KA

B 4= LR TE Hrh A 4 AR AR IRIE LS BRI LR S A rh R R £ AR, S
H T RFFIRPI AR RE TR R R e 22 5 W, i AU BRI R B R I A RS TR 1 T LB 5
H21 HE9 H 10 HZ2= - H i i 2B 10,9 H 24 B2 stiiiE 7 A 1 BHA 2 HAREWN 8 %%
R, X% 1 iR ol R a5 21 BRI d .6 4 H&E7 H 16 H A& ,7 H 16 HJE M
HOCBETR D, HZE9 H 10 BVEZE R ,9 A 24 HARLIZEY M-I, B mt g 78U b BN ¢, 45
YK 20 BEZE 1 I SR SR TRy BBCET SRR, P 2 (I T AR DG A BT AR DE R B r S-0. 9175, df=6 BT,
To. =0.834, Irl>ry o, FEAPIE WA, T EABA N v =1692. 2258 | Fe HIZ K L i W4 31 I, 4
§EOE X 2R

F1 WEARRFAZH M REE (/20 t)

Table 1 The number of C. variabilis (Baly) in crown on different orientations

H 1 R ] (i) it T i T #it

Date East South West North Upper Middle Lower >
05-21 0 0 2 4 0 0 0 6
06-04 117 107 195 125 154 140 93 931
06-18 93 86 76 62 88 60 89 554
07-02 31 26 37 35 21 20 23 193
07-16 51 85 101 73 52 51 103 516
07-30 34 37 28 35 30 31 34 229
08-13 11 8 12 12 7 4 5 59
08-27 2 1 1 2 1 1 3 11
09-10 1 2 0 0 0 0 0 3

1 K 4 DT OLZ IR 22T FAEH 0. 1304, F<F, o505, =2.92, %85 H21 HE9 A 10 HY
AL Z BB Eh 25 25 AR 28 RIS AT B KO 4 DO fiz R sh a3 —30 2 6 A 4 H AR IE H W&
PORR A R 2 s T LY 3 DL Z B 5 2550 M F B 0. 0328 , F<Fy 455 0= 2.92, %W 5 H21 HE9 J] 10
H3 M2 RS ERARE ATENEY 3 Mhfzaadb—2 He H 4 HAEEH M -
B R Z . TR B AL AL b R Z R AR K SRS H 2 RN W RS g H
Bt d 2 (0 7K I 57 (4 DS A RN 3 157 0 )R A A LR R I R X 6 4 H % 8 J1 27 H AW e E L
AR RS Y SR B S ) R T AR AT A R B r=—0. 8444 ,df=5,1,,45=0.757 1y o, =
0.874, 171>r, ,5(0.757) , AW ZBAH G, ST I EA AR y =205. 60e ™ %2 | [a] A 3K H A i 7K P35 407 1)
PO 1 R 09 1 SR N B0 5 B TR P AH DG R B r=—0. 874, 111 >7, 4, (0. 834) , FE N BL2A ANy y =
257. 13" %% JEBHASTE S A4 0 1) 7K S D (57 A B (2 A9 2S 14 I R s B L6 A 4 H g s e 0 A 2
ROV SR TR
2.2 BEHH DARE A BT ZE 1 I 2S TR S A A R

PS5 H 21 HES H 13 H LN SR I EHE R AR E M5, A 45 SR8 T3 2, S AR IE R 51
C,.C K Fl ho LR FZE S0 HZE6 4 HE S8 113 HIII N REN G, 2SR Twao 10 m-x [l

VST BT A SR T2 3, mex BTSSR i B # K F 1, %60 6 4 H 288 113 HARREAES
Ais , PRI 75 3% B9 73 A 4 RAR R AR R SRR A [ Hr R 6 A 4 HE8 A 13 HIy A [H¥YTRTF
2, ULHIRARJE T4 AR B 1 REEAT SRR ,5 A 21 B A <2, BEUIERAE M THEE R T35,
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Table 2 Aggreation indices of horizontal distribution pattern of C. variabilis (Baly) in plot
H G
D ! c X B A
05-21 0.77 2.56 1.77 0.39 3.56 RE 0.18
06-04 54.77 1.18 55.77 0.85 2.18 RE 38.06
06-18 11.39 0.41 12.39 2.46 1.41 RE 24.77
07-02 4.41 0.46 5.41 2.19 1.46 RE 7.41
07-16 22.35 0.87 23.35 1.16 1.87 RE 15.53
07-30 5.07 0.44 6.07 2.26 1.44 RE 8.51
08-13 2.14 0.72 3.14 1.38 1.72 REE 2.53
R3  Iwao ARWIHTEDITER
Table 3 The result of distribution pattern of C. variabilis (Baly) by Iwao statistical law
H#  FerEH A ik o A TERY 58 1 K- 53 A FERY 5eE - )3 T 534
Date Horizontal distribution pattern in treatment  Horizontal distribution pattern in crown Vertical distribution pattern in crown
m* =a+Px m* =a+px m”* =a+px
06-04 m”* =-9.8271+1.4973x r=0.9928 m™ =-1.5266+1.5154x r=0.9827 m”* =0.0535+1.1649x r=0.9777
06- 18 m* =-5.5201+1.3291x r=0.9627 m* =-0.8731+1.1861x r=0.9880 m”* =-0.0545+1.0073x r=0.9777
07-02 m”* =1.7993+1.0818x r=0.9899 m™ =-0.40856+1.2301x r=0.9144 m”* =-0.2866+1.9947x r=0.9858
07-16 m* =12.2237+1.0337x r=0.6614 m”* =-0. 1541+1.2403x r=0.9835 m”* =0.0765+1. 1133x  r=0.9629
07-30 m”™ =-2.7044+1.4645x r=0. 8689 m”* =0.0009+1.0228x r=0. 8769 m* =-0.9613+1.8782% r=0.9975
08-13 m”* =-0.8558+1.6802x r=0.9605 m* =-0.0986+1.0421x r=0.7951 m”* =-0.6389+1.8500x r=0.8820

2.3 JHHGETTE vk A HRE v LA A A 2 1 i F ) 2KOF-2 ] 43 AT

DAAS [ 00 (4 23 1 1 B 2R S pR B Ry S (L, o AR A2 S5 R B e (A AR EA T 0045, &5 SR8 T 36 4 9F
TR 2R 1 0 2 [ R LS A A T AT, SR s 2R I HORS IR 7 A2 AR S R AR A A R LA
e TR AE F R, HASEIE R 0. 4498—0. 8625 , AN [F]INF 2 1 I FRRE 48 S pR B 8 2 (RSD, m) 728 3 31 il
4 65.02872—20.29382m,7 /™ I ) 24710 St o KR AL A5 ABE U 38) SR R ) SR T 2 I T g e o ) 4 () 3 A

VIR A TN 2.2 AR —3L,

F4 TRAMPEEMRNELETREHR (1) SHE TR RERYR
Table 4 Paraments, R? value \RSD(m)for C. variabilis (Baly) at different period

SR s

Date “ b ¢ d RSD/m K
05-21 0.00002 -0.0024 0.0727 0.142 20.29382 0.8257
06-04 0.0709 -10.479 391.67 -300.71 25.06378 0.8609
06- 18 -0.0122 1. 1201 -19.781 317.84 50. 50683 0.7542
07-02 -0.0013 0.1613 —4.4862 67.363 65.02872 0.8625
07-16 -0.0116 0.9177 ~11.495 551.94 45.47821 0.7642
07-30 -0.0029 0.3034 ~7.5906 103.37 53.41224 0.5601
08-13 -0.0002 0.0172 -0.4975 13.691 42.3182 0.4498

2.4 ZEHMHAELLM AR KSR

TR AR R A A i K, 7 H A AR B GE FE AR R, P 128 1 I P G G B %) 5 g DR A 453467
B, U HSE 6 A 4 Hisld H PGB 2 88 H 9 WA i dL 1 P L 30 2 112 H IR = i
AR S I N 0 DAl 19 o 7 Y ST a1 0 S N s o VA W R 11 A S i R e R DA S

M1 AT LUE H 20 B4 _E 4 S0 a2 B G E R 2 A R B AR AT Y 20 BRIGZR RGP kDY
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05-21

1.0 y=2X lO’SXi* 0.0024x2 +0.0727x + 0.142

0.8 ¢

R?=0.8257

20 40 60 80

h/m
06-04 06-18
6000 y=0.0709x* = 10.479x2 + 391.67x - 300.71 800 r y=-0.0122x" + 1.1201x* = 19.781x + 317.84
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Fig.1 Model of semivariogram of C. variabilis ( Baly)
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Table 5 Aggreation indices of horizontal distribution pattern of C. variabilis (Baly) in crown

HiH .

Date 1 Cy C K Tw 1% J&) Layout A
05-21 0.09 0.29 1.09 3.42 1.29 RAE 0.28
06-04 6.24 0.92 7.24 1.09 1.92 R4 4.34
06-18 3.05 0.77 4.05 1.3 1.77 R4 3.36
07-02 0.80 0.49 1.80 2.02 1.49 RAE 1.34
07-16 3.09 0.80 4.09 1.25 1.80 R4 3.67
07-30 0.69 0.41 1.69 2.42 1.41 RAE 1.51
08-13 0.64 1.20 1.64 0.83 2.20 R4 0.45
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Table 6 Aggreation indices of vertical spacial pattern of C. variabilis (Baly) in crown

H 31

5

Date ! € ¢ Kk ho Layout A

06-04 4.91 4.75 5.91 0.20 5.75 R 1.07
06-18 4.17 2.47 5.17 0.24 3.47 RE 0.56
07-02 0.27 0.25 1.27 4.00 1.25 R& 0.98
07-16 4.56 2.35 5.56 0.22 3.35 R 0.53
07-30 2.63 0.77 3.63 0.38 1.77 RAE 0.17
08-13 0.51 1.91 1.51 0.52 2.91 R 0.12
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Table 7 Aggreation indices of C. variabilis (Baly) on seven orientations in crown

H i Date I C, C K ho ¥ &) Layout A

05-21 0.09 0.29 1.09 3.42 1.29 R 0.28
06-04 1.97 13.09 2.97 0.51 14.09 RE 2.95
06-18 0.54 2.14 1.54 1.87 3.14 R 3.60
07-02 0.85 0.62 1.85 1.62 1.62 R 1.01
07-16 1.37 5.04 2.37 0.73 6.04 R4 1.13
07-30 0.53 0.86 1.53 1.90 1.86 R 1.45
08-13 1.57 0.66 2.57 0.64 1.66 RAE 0.15
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Table 8 The result of distribution pattern of C. variabilis (Baly) by Iwao statistical law

TEREH P 97K 43 A1

Ejj horizontal dislrihuiion pal[er'n in treatment 5 m* IR REL i{i

m* =a+Bx
05-21 m* =-0.043+3.2260x 0.7781"
06-04 m* =-0.5117+2. 1203z 0.9983 ** df=5
06-18 m* =1.0060+1.2568% 0. 8466 * 7910 =0. 669
07-02 m* =-1.4345+2.5778% 0.8684 ro.05 =0.754
07-16 m* =2.0683+1.5868x 0.6920( * ) ro o1 =0.874
07-30 m* =0.3101+1.3239z 0.7498( =)
08-13 m* =-0.1646+3. 0448 0.8163( )
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