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Table 1 General condition of the experimental sifes
R AR m i BE(m)| WBHEE HWEa 3 EAE (m) 3 K4S (om)
Name of exper-| (m?) Slope Above | Degree of | Ape of | Average height Average -
imental sites | Area |orientation | f'gg‘él closeness | tree of tree ' breast-diameter
LSA{]) 20010 o1 | 31,5 0.5 Y20 2,24 3.34
g ‘ »
LSA(I > 20010 it 316.0 0.8 20 2,37 3,18
N I
LSACE? 20010 e 200.0 0.5 14 z, 12 2,82
E . L
LBA(F? 20010 # 200,10 0.8 '1B 2,33 9,38
E
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3. REEEFEAWE

B8 3 Fri i T AR 5, EAMont Lloyd(1967) FiEp =R 2, SBFEHF
HEREHEM, ANREGEMREDY 3 TS THm, »t m*/mE(m* +1)/m, 3HH
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Table 2 Changing trend of dispersion of aggregation of Chinese-pine caterpillar
larvae in whole tree Chinese-pine

: |
Xr i X S <. (X7 +1/FKr dad MR R/
| ; . Judgement Time(day /month)
0,61 53,1838 6, 1625 6,8164 g2/
1,684 7.6621t 4,6334} 5,155} & dispersion 26/3 L
B, 124 20, 14021 2,4803) 2,60364 3B dispersion 30/3
11,18t 21,0284 1,8718}) 2,00184 $~#% dispersion /4
0,08 21,2307 2.3366¢ z,4456% X # aggregation /4 »
10, 104 £2,05204 2.1814} 2, 2804} i dispersion 174
0.464 25,.713%¢ 2,6107t 2,6158% M aggregation 16/%
7,38} 18,6568} 2.6348% 2,6707¢ XM aggregation 19/4
B.64% £0,96864% 2.42734 2, 54164 i dispersion 254
6.7 l4.37314 2,136} 22,2884 ¥ # dispersion 27/4

Hei =1,2,3{WE8F. LAS(IDMITEERTES .
H#E3 ATLUEL, FERSGE LMRmBEMPR, B R, £33 H26H RSN, KEH
WEERELRANALGEHEHR N3 RBHE 4 AIOHRIITH—RE—BTH

¥ 3 HMBRERGRANER:. R AR LIRS KB

Table 3 The trend of aggregation or dispersion of Chinese-pine caterpillar
larvae in ring 1 ring 2 and ring 3

R — . » /% . _ ) mE B/
i Xz, X! Xei [Xp; (2B +D/Xe, Judgement |Time(day/month)
.18 T 7,78 19,193 2278
9.83 ¢ 4,81 % 5,564 6.7B % §-# dispersion . 26/3
2.914 6.65 } z2,07% .32 3 % dispersion ‘ 10/3
.57 4 8,214 2.81% 2,56+ 3B dispersion 3/4
2.844 7.68 I 2874 3,02}  '®# aggrepation /4
R, 2,89 4 8,60 } [ 2,964 3.20}  |{me# aggregation 1174
2,814 5.85 4 i oz.ead s.01¢  iy# dispersion 15/4
2,28 ¢ 5,84 ¥ Pooze1d 3,04 4 X aggregation 18/4 e
2,084 5.30% i 2,58 ¢ 3,084} XM aggregation £3/4
| 1.84 % 6,65 % E 3,94 4 .78 4 XM agegregation 27/4
0.16 1.25 f 6,63 16,90 22/3 ‘
0,43 4 1,944 l 4,524 6,84 % ¥ # dispersion 26/%
1,83 6.45 % ‘ 2.62% .84 4 #t dispersion J0/%
2.415¢ .05 § 2,08 ¢ 2.61% ¥ #t dispersion /4
2,42 4 6.02} 2.49 4 2,804 XM aggregation) /4
R: 2,58 4 6.77 4 2.85 4 3,044 EL ) a,ggregation; 1144
2,294 5,26 % 2,38 ¥ 2.81% $# dispersion ' 15/4
1.90 ¥ 5.01% 2,88 } L 1,16 4 ¥ M, aggregation 18/4
| 2,18 4 5,75 % 2,64 } a,10% 3~ #; dispersion | 23/4
LTy 4,00} 2.86 ¥ Jt 2,824 g # dispersion | 21/4
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R 3
R __ /% _ 2L ) Rl (B/AD
i * ) )
i ! Xr, A X * X, ‘(XRI. + 1);"Xx‘.“ Judgement [Time(day/menth)
" oute .90 £.73 | 10,00 22/3
i 0.21% 2,16 4 19,50 4 f 15,05 4 ¥R sggregation 26/3
i 1.45 4 4,76 4 3,974 ‘ 3,07 4 - # dispersion 30/3
2,13} 8.44 4 3,034 3,49 4 - #% dispersion 3/4
1.68 4 4,834 3,154 3.80 4 B & aggregation 774
Ra 2,09} 6.88 4 2.81% 3.29 4 - dispersion 11/4
1,98 4 6,13 4 z.084 3.80 4 ¥ & aggregation 15/4
1,184 3,08 ¢ $.364 4,20 4 B4 sggregation 15/4
1,08 4 6.27 4 3.18 4 3,78 ¢ - dispersion 23/4
1,474 5,22 ¢ 3.66 4 ‘ 4,23 4 M aggregation /4

—ﬁﬁ%} %’JT.J:WH‘{JE%, §4H23E|u:|l=:l:s ERl.tﬂgﬁ%9 Rz _tjb#.ﬁ, Rs.tj!gﬁ-ﬁ
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BEMTMEX .. & THEMERNITER, R0 0Onr 3 S LM BB T ENS
o HEEATHB, WK 8Xe;, XBY , XBY /XB;R(XBY +1)/XBi» Hhi=
1., 2, 3{NEEF, LSAIWMITTEERELE4L .

B 4 7, #MEehh FRIMTERF, £ B B, LRI BERENEST
e, EEEENRE, B L, MHRERERT &, FHNEERNL B, B, [ETH
REAEMT —Apunrim, ZE8L4h PHIEE, $4hE B B, FTNELESREISE
TE, IIENERSE, BERF R, BARTBREERESE.
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Bl & Mont Lloyd (1967)Ey5 ik, EMMAEN T B4 d P IR P B e
MBS, FTH S BF XY B AERMEE Rk AE, AREsR
B e Ll e R F R

¥, =coteSinfwt+ 0, +e,8n(2wf + 6, ) + - + o Sin kot +8,)

=¢,+ 2L cSin(int +6,)
im?

Hey oo RN o B BENERIE: 0 7% B EKAEA.

U bR R % (Fourier Series)BEF R, H¥y A & MERMAERTR, 815
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Table 4 The trend of aggregation or dispersion of Chinese-pine caterplilar larvae
in branch 1. branch 2 and branch 3 respectively

. — . Fo oxae o1 L WE (A/AD
B; Xz, Xa? Xat /Xp; (X} +1/Xs, Judgement [Time{day/month}
0,125 0,647 ! 5.178 ( 13,178 22/3
0,415% 3,955% 7.3611 J 9,771} # 8% dispersion 28/3 [
1,285% z,760% 2,928} 3,704} i 8% digpersion 20/3
1,010} 1,433} 1,418] 2,400} & dispersion 1/4
0,946} 1,215} 1,286} 2,344 i #% dispersion T/4 *
B: a, 7854 2, 0004 2,527 3,785% 4 aggregation 1174
0,.805¢ 1,640} 1,932} 2,050) & & dispersion 16/4
0,885} 1.131} 1.851} 3, 111% Wi aggregation e/
0,485) 0,478} 1,028} . 178% E & aggregation) 23/4
0,470% 0.704% l 1,889% 1.817¢ ¥4 aggregation 2774
0,095 0,851 J 0,858 19,494 . 22/3
0,185% 0,765} i 4,1315% 9.541) {#r dispersion 264
0,985% 2.600% 2,696 1.653) ## dispersion 20/3
0.700) 1.081} 1.6584 2,987} ¥ dispersion a/a
0.865% 1,1864 1,371 2,527} ## dispersion 7/4
B: 0.7654 {,420% 1.866t 3.183f ¥ M aggregation 11,4
0,710l ‘ 1, 10684 1.568% 2,9664 # #t dispersion 15,4
0.525% 1,653% 2,954t 4,863t ¥ & appgregation 19/4
0,645% 1,201} ' 2,204} . 4,309} 8 dispersion 23/4
p.410) | ¢,567) L 1,383 a,822) -#t dispersion 27/4
0,091 0,451 4,958 15.9!5 ~ o 22f4
0. 0804 z.381% 29,8881 42,388} R4 aggregation 26/3
0.8z4% 1.8394 ; 2,232 3.445) B¢ dispersion 0/3
0,598) a,914) 1,528} 3,201 # & dispersion af4
0,724% 1,2694% 1.810l 3,2724 F 4 aggregation /4
B, 0,724 1,369 1,891 3.272 2 aggregation 11/4
0.673) 1,807% 2,388t i 41,8741 =4 aggrepation 15/4
0,.487¢ . 0.B524 1.749f 3.8034 4 ¥ dispersion 18/4
0,543% 0,679} i 1,066} 2.008) { # dispersion 231/4
0,432} a,s19¢ ' 1,699% 3.774% B R aggregation 27/4 «
Ji“F: cg=cy; €, =+ ai+bi; 0,=arcig g: s B, g, G1, G2y ey Gy,
1 & 2 1 = ‘
b6y,b0., v b B, ag= TZ,'y,-; Oz = TZy.coskmf i3 by =TZy,-sinkmf.., PIR,
i=1 N i=0

T e R B T B S
EEAN: 8~ #—REREVR-RESH-TH—F RO,

W


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

15 HULEE ELFREFRERS, WidE g8 s i AT eeEs st 37

mEF#dEXN: 1, 1, 1, 2, 2, 1, 2, 15 1, (17,
BiE FREEFE, TEIRATFHES.
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Table 5 Calculstion of harmonic analysis of the trend of aggregation or
dipersion of Chinese-pine caterpillar larvae in ring 2

£ R 1 ‘ z | 3 | 4 ] 5 l s | 7 | g
Y J 1 | 1 J 1 [ 2 | 2 ] 1 | 2 | H [ 1
¥ =yi —E |—u.333 [ - 0,333 | -0,3313 | o0.667 " 0.B87 ' -D0,813 0,687 [ -0.333 | -—0.333
e 2t/ m) ¢ | enmer| aumdea| canfmies | Gaafmres| <an/mdes | canjmoes| anfnyen|animoee
cos(zn/nm)t; l 1 [ 0,786 | 0,174 I ~ 0.6 { - 0.94 | — 0,984 I - 0.5 | 0,174 l n.788
sin{2n/n)t; | L} J' 0,648 | 0.035 lr D.BE&E | 0.342 | -D.342 | - 0.BE8 I - 0.986 -0.643
cos2s(In/n)t, f 1 | 0,174 | -0.94 il -0, | 0,768 | 0,788 | ~0.5 “' ~-0.84 0,174
sinzs{2n/ndt; 1 o 0,985 ] 0,142 | ~ 0,866 | -0.643 [ 0.643 } 0.866 | - 0,342 | - 0,686
cos3={2n/nd)t; | 1 | - 0.6 | ~ 0.5 | 1 | 0.5 | i | - 0.5
sinis{zn/n)t; | ° [ D.B6E [ - 0,868 | 0 | 0,868 | ~ 0,868 ‘ ¢ | D.BBB - 0,868
COS4-{2n/N)t; | 1 | — 0,94 I ¢.756 | -D0,E I 0,174 | 0,174 | | 0,766 | - 0.94
smi-'{zu,v'n)t, | o i 0,342 [ - 0,843 E 0.866 ( - 0,885 l 0.985 ~0,B66 r 0,643 l —- 0,342
cosse{2x/N)E, | 1 J —0.84 J 0. 768 | ~0.5 ‘ 0,174 | 0.176 | ~-0,6 | 0,768 | ~0,94
sins-{zn/ndt; | 0 | - 0,342 | ¢.B43 | -0,886 | 0.536 | 0,085 | 0,368 | - 0.643 | u.ag
A3 5 0
o=1
gy =_ ZJ’: =1.3
v= 0

o EATRRFHEI TEES, 7, 9, 11, 13 TEMEMRALM, FRU 2/, 551
&%, a,=-0,4311, ¢, = ~ 0,052, @,=0,3333, a,= —0,1836, as= —0,1836,
b EAHRTIES T5%6, 8, 10, 12, 14 X RHFPZM, FERL 2/5, &
KK, &,=0,076, b, = —0,1429, b,=0,1924, b,= ~0,2189, b;=0.2189,
5

A "
¥ =ay + 2 (a,Co8Awt + bisindwE)

A=1

¥ Fi . T T
=1,3333+ (- 0.431cos—29—t +0,076sin %—j-— 0.052cos—4§—t-
[N

0.142951;14%: + (1.3333005%:‘ + 0.1924sin6T”t - 0,1336cos—?—f -

8w 1 . 10w
0.2139511178;—1 +0, 1336005%11t +0 .ZlagsmTt)
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48 = 0&H == 12%

AELEEE, R =103 8BS, %ﬂfﬁtﬁﬁfﬁf = 10K # %, H sinnet,
cosnwlsrRIHN 0, 1, 0, 1, 0, 1, BIEHY,,=0,703<C1, Jilif ey HETHREE S
ZLERAF,

BERFAER S, TRELEXABEITTISEREULES),

#6 MPBEAYRET. R;. B, ERRST ML MNIRHE I

Table ¢ Harmonic analysis of the trend of aggregation or dispersion of Chinefe-pine
caterplllar larvae In whole tree, ring 1—3 and branch 1—3

., BH i
a\ Parame-
-‘g Tl ter o 2y by oz b2 23 b, Ay [ as bs
Sampling .
unit \ |
T 1.333|—0.43!1|—0.073|—D.D52| D.1l420) 0.3 |—u.1au|—o.1sse| u.z1aa|—o.1sae,—o.21sa
Ra 1.444 |—0.111 —0.093’—0.111 —p,.6302~-0.111 |—0,1824/—0,111 | 0,0404/—0,111 |- 0,0404
R; Ej 1,933 | 0.4311] 0,076 —0,052 [—0,1420 0,333 | 0.1924/-0.1838/~0,.2180{—90, 13834 O,.218D
Rs 1.565 |—0,04 |[-p.2180| 0.2089|—0,078 | 0,444 |—0,3848|-0.1702 O.1428(—0,1874— 09,1427
B, 1,444 |-0.1111|-0.4782 =0, 111 | D.2454[-0.111 | 0,1024{=0,.1058|—0,2444{— 0, 1058 0,8444
I
B; B: 1,222 |-0,32 |[-D.1164 —0.D6 0.05 0.111] o.1p24 0,073 | 0,4113—0,073 | 0.4113
B, 1,555 |=-0,1364[ 0,06 : 0,4902—0,4133) 0.111 —0.1924’-0.0204 0,1182(—0,0204|=0,1182
i

=, HwEHin

TERIAE B L & W AR FEiE s, sz Mont Lloyd (1967) J5i, EHMFH
BT 4 S 3 LS TR S SRENE LAY, BIFsRE, RHEBMNZAX
BEER, HEIR WG OHES 8 IFRBEENERR, BT EREE, NEXN
EHNEE, BESE AN R, SESEAENEDS, eBFFEL BRI
&, LULTEIR, RBTRBESTEBSERT, HE EREFHER,

HT P SRR X Fh Y OISR 0 R BN B, U A R4 kAT A2 B 2a) R,
BRI BT RS KR SR TN AN TEEARERERE
{0 A ag LR eE e A ERM TR E

HEEMPE, NAEEMTRERRESANEY, ASKAFHEXETSRE, T
AXRAER—ERTT SEEE, SRARITRANAREER, XEHFTSRE—-IMEBK
Fse

58 % X R

1] ERGS, 183, #EE R (Dendrolimus tabulaeformis) 1 BRI ARROFERE, FEHE 2404
414—421,

C 21 Lloyd, M,, &7, “Mean crowding”, J. Anim, Ecol, 36: 1 —30,

2] i8S, 1086, RERBIMBERITNGH, SWHEEE (1)is—15,

C4] EARS, 1080, i S R(Dendrolimus tabuloeformisy S i BPER RBIBISL, H£BFM  9(4 ):341—347,

o] HABE, toBd, ¢EDETHE Y, F0s—15300, RO B R B F .
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ANALYSIS ON THE TREND OF DISPERSED PATTERN
OF CHINESE-PINE CATERPILLAR IN THE SEQUENTIAL
PROCESS OF DURATION HIBERNATING LARVAE
THROUGH UP THE TREE

Xia Nai-Bin Tu Quan-Hong Zhang Su-Fen
‘ (Beijing Forestry University)

Trend of dispersion or aggregation of Hibernating larvae of Chinese-pine
caterpillar was enuncited by measuring indices of aggregation from the begin-
ning to the end through up the tree, the indices of aggregation were obtain-
ed by tree sampling, ring sampling and branch sampling, Then, the chang-
ing trend of dispersion or aggregation can be traited using Lloyd’s method
{1967) and harmonic analysis,

Key words: Chinese-pine caterpillar, the process of Hibernating larvae
through up the tree, dispersion, aggregation, Liloyd’s method, harmonic
analysis,
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