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WitTLENBER, HHROBRUE, BANE, BEARURICERNE, AXWELARLENL
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BRETEEANBETFROANEZE, 2/ BLE, BE3REVRE, RERETRSRRERNER
BF, ERNGEHSKLETFEYE, BRHALECIBETEENG, SFHARELBREYN. 22ANE
W ESEEMBL AN REEF LM EATE, FREF LR8N, BENERAENLEH
HMERAEICAUTRE. #EUN-CERMMBRSEN KR AEFEIRN, TUMBEH PR
BAERMANH I RBFTHR TN BR,

RE-CES & (Coccinella Septempunctata) B HRHRHRENE, HREHEZL,
HREBEZ T REAR, O ESRE GERPE, 1980 BAASE, 1983) .

Wit 1976—19834F B BB B RIMFEMNMAE, RkIUXK. DHEBEHEARSTEZNS
WA S A B S A B I AESG, OB NEERE B S5 IB RS R A B & & B
BARAE (ERHY%, 1980; HMEBS, 1980) ; SMENESKLRRSW, W TE
WM ARDSEYS (BRAS, 1980) , AXWESRAEE—HMNEFE LS
EFRERT K. BEAREHE, RERETHSHBEETRNSRETF, SRHEH, BRAE
RET IR PuEAE, FHRRELBEN,

TENBRFRNEEREY, FhREAKYHRESR, BLTMIR-tEN DR
B, AR, THEFRORNKEUERTHIRKE, RERKBBHSHE R, XT
TCEIHWIETS, ESERELHRE, AR LERANREST YRAE, BHF—E0E
BEX; HRIEEAZERTTY WXEFERE .
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* Y F19844: 11 H 6 —12H B &% AR4#4 (China-Japan Symposium on statistics) b et 4+ 4,
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FEWREEREM L, TRE BGOSR, 1755 W,

2, PBMEREFHR

R RAETI M EME L, SHETA &R E—K, WEE LA
(Liy Ly Loy Loy Loy @MMEMAMREEARSE, iDhy, (BF), v (FF, &
AREKEEW S bR, .

1
yi= g (Ly+L,+Ly+L,+L;) hid/k?

Vv, =~;‘(L1 +L,+Ls+L,+L;) RE/k?

&y, v b 2 MEER,
SHRSEE. BEY, HFRESFETEEWARNENS: HhegFa/ ET
S5tEHBRNECEX, BRETETXNEFREZE4D, B,
X, x5 0 % HATET B EHSR;
x. Mx Y HAIATH B
Xs—X: N H02, 08, 14, 20 HXT R,
xo 79 HYE X TR
X1o—X; s ARTH02, 08, 14, 20/ AN S
X 1 o BT H PRI R
X5 X 6 0 HZE B3R y;
x 1 Fix, oS ET B2 B BRI 4;
X190 H1X 20 N HO08, 200 FE/KE;
Xz FIX 2 0RT H 08, 200 /K&
X2 FiX2 ORI HO8, 20/ FEKE;
Xqs X 2628 HFTHT H R EKIES
Xy7—Xs o g 08, 11, 14, 17THER;
Xs1—Xs JNRTHO8, 11, 14, 17
X35 X 6824 HFIAT H 58 RS 3
X3 FIx, o N BHER 850 ZERKE (REE AN HARMBERARS
SMEE, HHTNRE 1, HARRASNERFAEE, T CRENRZ, BIIEE
B, RHIMRRE 0D ;
X9 Fx, o BT A RI850Z R A B s
X, v X4 o BT P FI L TE FU850 2 PR S s
Xeos X402 FOSHERIE fE KcosMsin{ (ERIEZRFIAIER 0, & KAHMINE
FHE 5 IERRKIE A, Blcosfsin{d, XEHEA A ARE) ;
X 45 4% HOBH XK ;5
Xyes XooJ92% F11RSRUE A JE i) cosFlsinfé ;
X579 B L1 R
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Xeos X0k 148 KA S8 BE R cosRsinti
X1 934 HI4RE K

X5 XsoJ92 F17ERUE A BE ) cosMisinfi ;
X5 N HITEH K

Xos~ Xso 02 FOSET R A £ EE () cosMIsinfd s
X571y X524 H11E IR A f B K cosflsin{g s
Xso+ Xgo04 El4ﬁﬁ\?§ﬁﬁ§%cosiﬂ8infﬁ;
Xe1+ Xe Y F17H KR A B A cosFusin{i ;

xe s HIBEG
Xeo o JIRT H 14 R,
o H SR, SRR 1484, KRBT FRE T RT R,
3. BEHE
1) WEFRERSEEE K64d H ERLFHAN, FERGIT K Bk CERR

R o

FEHTESHEFR TR EMESHEFx=1 Fy= 3 BHEREGRS.

ViR B¥/%2) =91,016521~ 0.382976653x , (3 H - AIR2) - 0,828648818x, (4 H
O8I AT IR ) ~0,40836273x o (BT HO2RF HIXHEE) +0,255760597x 5 (X5 HOSK HE/KE)
+12,9804933x 55 (24 F850 ZEERSE) +5,0927983x, 5 (24 H 08 I A3E) +4.,38256903x5,
(% H 140 K + 28,2353632x 55 (2 H OB XUIR FlcosfE) .

v, (T i/ H2) = —144.7592~ 1,56946834x, (24 HO2H MIXIREE) +0,626504618
X0 (BTHO2KMXSIRE) +0,646641723x,, (B HI4WHHXTEE) +0,756989700x,, (X
HOSEFE/KE) —0.306082277x,, (R B20M/AKE) +0,721993127x., (RiHEH £ B
JKiR) +14,9373899x,5s (4 HOSES K ) - 15,3219684x,, (% H 118 K[| sinfH) +
34,7565500x5s (24 HO8A KR AlcosfE) .

IR AR S M (A%, 1980) Bt RM—F. Wy, RA%SME Z &R, Hh
xss (M H 850 ZEERSE) ARBAARES, xB-LEN B HFEREX>E, AHE
RYBESHEHFEZLGHEM LS, BABEANTEEAE. x. (X B 088 KK
B) WBRTF BB, xss (4 HOSH XiRHAIfcosll) R AHIMIES, MAHRHAIRIELT
KRN At R, HAASKE TEEE. HXNRE., KE%, TUEESH
HEX, REWENSEHERFERNNGATER. R Edx, (4 H4RXE i
B Etby 5%, BEib, RATHFHM, EEIZRZAHXRRZLTN. FERERSE
ERERXR, BlMHEBMCHERETUHE-FRESE, MAZEZREERXR, 8%
REHFFHETHWAENEE, EHERSEHERN, x., 5SHMEZRA ST UTRERE L
RIS EESRE T, X H 7o 6 R i o da s R,

Hy, (F4 H®HEH/k* ARRETENIOD, RESFHHEMNEE, sSFEKE, £EK
BURRE, Ra5RIRE. TURRSEERP FEBEH X,

2) HR B,
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LHERSBEE
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X3 B HE ISR
x, B H HEZ;
Xo 2 H O8H A R 5
x“’ﬁTIEO8B\J‘7FHXﬂ“‘ZEF§2;
X1, B H 141 FHE BF
X102 HOSEPE/KE:
X2 B H O8I /K B
X2 o BT H20M fEK 2
x26 B H EEHIEEKIR;
X3 s Bl H 4RI
X5 o if HHE R K E;
X, oFif H 850% B R &,
x4 B H RS
X, BT H 8502 B RS,
X524 H 085 R[] cosfH,
XY B 08K Al sinfd
X524 B 08K K
X554 5085\1’7%‘2&[51005{5;
X562 H 08K K R[] sinfH
x“‘éﬁﬁﬁlﬁﬂ‘}i‘.ﬁo
METF 1488 H BB 133EHE (HhBEFE-KF724, BTFE_LF614) FH
WgHERE 5B HHEE, FRBISAHBIEARIESERHRIS, F2E5BEHAHER, 7F
EERIFEIRMIEREF, =F, =1
HEHE—EH AR B .
f,(x)= —43,381638 +0,351164266x, (R A &) +0,728819464x . (§i H 14K H3HE
FE) +3.,30387702x 5 (BT H 14BF ¥ I) ~4,17381132x 4, (A B E RSE) + 3.42271322x,,
(BT H850Z P RSE) —5,19627035x,, (FIAHMERSE) +2,01557905%,: (34 HO8RK K,
[l cos ) + 1.25348217x,, (4 B 08 KA sin fH) - 1,17331196x55 (X4 H 08 i KB cos
&),
B IAAIBI BB,
f2(x) = ~41,2990872+0,338428944x, (FTHIR 2) +0,69455770x, . (BT H 14K 48 XF &
FE) +3.5208689x% s, (T H 14FFHEM) — 2,33012737x:, (BTHHERSE) +2,15979992x,,
(BTE850Z M R4 E) —-3.40868518x,, (RIBIHMERSE) +2,62767018x,5 (HH08
Bt R Ficos{) +0,83138612x,, (¥4 HO8H X HsinfE) - 0,08869188xss (% H 08K X kMK
cosfi) .
¥ 54 W IR A AR R AN B
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Table 1 comporision on the values of the samples using different methods (for forecast)

52 5 * B H M Faxs ! HaEESFRS EREE
1 19824 6 A 19H 2 2 0,510691
2 63208 1 1 0.537418
3 6 4218 1 2 0.777482
4 6 B228 1 1 0.834244
5 6 Jj23H 1 1 0,781579
6 19834 5 A27H 1 2 0.506709
7 5 A280 1 2 0,838502
8 5 298 2 2 0.654496
9 5 A30H 2 2 0,929106
10 5 A31H 2 2 0,947107
11 6A1R 1 1 0,919371
12 6 A28 1 1 " 0,607200
13 6 A3 H 1 2 0,659543
14 6 H4 B 1 1 0,725713
15 6 H5 R 1 1 0.646266

B ERWR, Sthr EEA G4A S TWAN, MSLhs E R4, H X 74, A4
Ho MIETHTEE ARG, AAEE, REEREANRANE, HEAS—INEE,
RiRE CABABER—ANE I ER, XEEIRNAFETZESHTRIIZAERHSE
&tF, THTATYIEGHRE, UEREAMERNEY S RFERE RE, REHE
B AR TCRID R, Hit, YREFEN, EREHNKRALARKELE, WA,
BRETL BN, BAREGWSRESERNEME, SALZAE, Bt TR, HBRBA
BHSBEEFHIRSAREEMXGEF. BIRANRNPARTxH (X BHEREK
B) LiRxss (HHOSHRIRMcosf) o XEHTRFLR ST K, MmN E EEHRH
KEF,
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A MATHEMATICAL DEMONSTRATION OF THE MIGRATION OF
LADYBEETLE,COCCINELLA SEPTEMPUNCTATA L _IN CHINA

Yan Juniie
(Hopei Forest College, China)

Cai Xiaoming Shang Yuchang
(Department of Biology, Peking University)
Yu Xiulin Lu Chongfei
(Department of Mathematics, Peking University)

The ladybeetle Coccinella septempunctata L, is a major natural enemy of
aphides, the aphid is a serious pest of agriculture and forestry, Sudden increase
in the number of the beetles and then their aggregation occurred in the vast land
at seaside of the Gulf of the Bohai sea and the Yellow sea of China, Detailed
analysis showed that these beetles which appeared at seaside most probably did
not occur in the local area, in which they migrated in large quantity from else-
where, The observation of last eight years indicated that the appearance of the
migrating beetles coincided in most cases with the simultaneous appearance of the
south or southwest wind, .

This paper confirms the above results mathematically and by prognosticates

for temporality, This not only is practically useful but also plays an important

role in developing theory of ecology,
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1, Observation and sample

A observation station was situated in Qinhuangdao for eight years,and there
were five sampling plots at seaside, We took sample two times every day, one
in the morning and the other in the afternoon,Where Y, =average of five samples
per m? in the morning,Y, =average of five samples per m? in the afternoon,The
observation lasted 148 days, from the end of May to the middle of June, every
year during 1976—1983,

2, Probable relationship of local meterological factors to the appearances of
the beetles

Where x,, x,;,'**, Xs, are 64 independent variables, There were 148 groups
observed, These were calculated by two mathematical methods as below,

3. Double selection stepwise regression method
Above 64 independent variables are employed to examine whether the beetles
migrate and are forced to fall, The critical values of selective independent and
dependent variables are Fx=1 and Fy=3 respectively Therefore two regression
equations are obtained,
Y, =91,01-0,38X,-0,83X4 ~0,41X,,+0,26X,, +12,98X,,
+5,09X s +4,38X,, +28,24X;;
Y,=—144,76-1,57X5+0,63X,,+0,65X,,+0,76X,, -0,31X,,
+0,12X,, +0,72X,6 +14,74X,5 -15,32X,, +34,76X; ¢
The results of above formulas show that beetles migrate and are forced to fall
into sea, if X;; has a bigger coefficient and is positive in equation, the beetles
are carried to high sky of Qinhuangdao by warm atmospheric circulation from
south and they are forced to fall into sea when they meet cold and wet air cur-
rent, X,, brings about the same result,If coefficient of X, is larger and positive
and if the value of COS of east sea wave is positive too, the floating beetles are
washed to the sampling station of the shore,

4, Stepwise discriminant method (forecast equation of insect status)

First kind, there are no beetles in the day observed,Second kind; there are
some beetles in the day observed, 20 meteorolrgical factors are chosen, Among
148 groups of data, 133 groups of data are considered as training samples, 15
groups (4 groups of them correspond with existence of beetles, another 11 groups
with no beetles) aren’t used in construction of discriminant, If F,=F,=1 is
selected as critical value, the discriminant is as below,

fy= —43,38+4+0,35X, +0,72X,, +3,30X;; —4,17X;, + 3.42X 0~
5.19X,, +2,02X,,+1,25X,, -1,17X

f2=-41,30+0,34X, +0.69X;,+3.52Xs3— 2,33X 5, +2,16X,, —
3,41X,, +2,63X,, +0,83X,,~0,09X;,
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If f, and f, belong to the first kind (i,e,there are no insects); If f; and £,
belong to the second kind (i,e,there are some insects), After 15 groups of data
conserved are substituted into discriminant equation, the discriminant results for
4 groups with beetles are correct; for another 11 groups without beetles, discrimi-

nation of 7 groups is correct and 4 groups incorrect,
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