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Population Dynamics: One of the Basic Reseafches in Biological Control
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Bz NEETES, FHATES. EHRBEEFTE; BRENRS. YRR ARy RE
E#MFTER; FrRTRARBRTEES SRR MERT. NESES. BREFCET, £
RESRRZEGREPEFTTES Y, AREHZRE, QELREET, BRER=ZTHNES,
ERAYBERTENEE, BRNRESL6E, AAEYE. RWEENEH ESEEREN
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HIREIRR (population dynamics) RIEHFMEBEIETY, ERNOME (fluctuation)
AR EAEH (physiological and ecological forces) FrlssE, WMFarER, MAH
ERESTIRFEAEER, FHSENZR, RFELNFENS. Nicholson @9 EESEIMRR LmE
—5%, HHAENENARERRaRERBESE 28 (REHRETRENEEEERT
fERTR) » TAREESHBER—ERNEAEEABEMED AT REZ, EREBRE
Enmai o BE, SIEEE%E (population density) , Hi&EZ (birth rate or natality),
FET-ZE (death rate or mortality), ¥RiSH% (age distribution), 4:##8 (biotic poten-
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tial), 4#Zs (rate of dispersion) K£&EH (growth form) 95 FMEN—EROD,

REWENE, £BER (ecosystem) AFWEMNS T, AlEHRHAER (QEHRS. Hil
BHEHEE ARYREEBSNER) , —RITE, FHEREFEAEL, TEEIERIEN,
Rl R, AELIERE I ERE SR, E S E R

(level of equilibrium) b, {A3FFE TSRS (oscillation) o $RTTZEESELERS,
B2 SRS, BEEETEDNES, (RS E2PIRRE 2T E, BReBlTR
ZElIRa s (ndEfasNnv YRR B iR E A v b B R R i ke ;. Sl
£ELBRP (agro-ecosystem), AEEEA, FEEAHRTGEERHENYTEZ—

WG LA RS R T (RIS NEY. TR, R SREEA R TE)
YRR I — R e FUMLETA IR, TR, MERNRAAERZM T, BRRA
e B iR, HER LR R AT I o IRTE B DO S RRIE A, S BhiE iz o] T (N
PHELSR . WU AR R ) WAL Rl FEMERTDREESEHIT RS RS EREERER
LD, BRI, AKINEHESE AR HCZ R/ (population  size) FEREKT

(population level), #EEMFERIA (economic thresholds), WIEHIL,

VEER, REVEFEERFALRRMFTRY&A &R (life table) , P9Eo Pl stz
FRSERT (key factors) , NeFIFABER SR 28 2 ks i SR s R S/ A T 15 208, AT
L, SCEEVITRHIITFERE B S o WM tMIR FURZIIFIRG 4T, TRRRECEH Fah s B,
BB R R S B SRR, TR E T, PEAGEEES. (PR RE =S8R
R . DIFCEmETR 2 SR EAE, FHEW a2 A BRI Es, WA i 2 4
FEEREER T, IR EREERE 2 %) (prediction of population trend) , ZEERLHIIEE
s IR BSE R 2 B B R, ARG H] ERE SRR A— 2L (synchronization) , JiFERE
FRRF B REZ EH Yo R IGRHE B G AT B S T R T S R 20 M o

BEREZZE)

SRR E R B R AR R TR £ (102472020, 3038 40,44,05,47,58,60,58 £ ) » HAPEEER
— i BT a5 B A I T BURE R .

Nicholson(®® Z il B PNEERE ALy 2 ik (properties), #5kE (structure) R{ER (fun-
ctioning) Zi#Fzt, LHUMENHEE ST (mechanisms of stablization of numbers)
s TEREEHER LEH T RWE (self-governing) , HIRHEEEZNE, NP RAETS

(intraspecific competition) Z#%5Ro HFFARNEPIGELIEH (balance) JRAR(F7E, FREER
B O B 2 MR T (density-related opposition) , $461RE35E5 R (indefinite
population growth) ZHEME. HEZWETEARMWIK (natural selection) f#fkhEE
H—i; RO R e s, HEEENSHE, 2P A R R AR B R S
NicholsonZ B ZH T, FBACERMMAEY 2 NERTT, RSN RS E R R —EfE
FAXAHE (functional systems) , THEERZHEEE (abundance) HEAERMBRBERIEN. A
fnH, Nicholson HIBEEEN T 7UTLMEENE, FUIFERENE (blowfly, Lucilia cuprina) Mt EDR
iz JEH: 1) PG (intraspecific competition) —4ISREEERIIIRE, HCEk 277 LECH AIER
HHA, EERESBFHSFARMESITEERERN. 2) FiffH (mechanism of balance)
— R R (I, HORBHINESINZS, DIRUNZEEHES . 3) FHAREEIR BENET (auto-
matic adjustment to external stress) — A EEEIETS, T b PR ER E AR, T
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HERFH# A 4) FEgAHMET (complementary governing factors) —###HA

IR TG IS e DR ASRE . SRR B R RS R, A2 SRR B 8.
Andrewartha and Birch® 5/ FHETE 285000, WA RN E TS5 =ERRE
F2 RG] DTN (k) B, ERRNRA . )RS, B T R SR
fde, RETERRD . DM (rate of increase, r) RR{HZEHHAN, FHRIRD . BB~
FEAREARATELFRAEYN. RERMEAEZIRS, BRrEyRLMABBRT 2 MY, An—&
TG A (Austroicetes crueiata) B—HEHEIFRE (apple blossdm thrips, Thrips
imaginis) 2, BT EMRER RN SRR NEE. I AZHER, BUBIRMERATR A
& S TR T R, RTINS T R

1 T R AR, R RYR R TER T (dens-
ity-independent factor), 7RSSR EEEMET (imperfectly density-dependent factor) ,
BESe R ERGEER T (perfectly density-dependent factor) o {WESRIEH B HISHA T- B HER
7 (physical circumstance) , FEGERERT; FEDWEESRETE SR EH 2 SR
— PR IERGZ PSR R R RSB RIRIEE S EEER; oW B TR
BRI EEE RS R Y. RS2 g, Milne 2 HEEIBHMRERRE T2 Hs Bl
RGEREER T AT O PRI A R IR S R, RN E A, R 2 R
B F G i, A R e EEA G R T R — R LR

Pimentel GOZBH ML AMEEM . WAMEYR TFARRE 2 BER, RO RS (ge-
netic feed-back mechanism) {ERIFTES, WARIERIZEA e FIEEN Z M7 R W EEED)  (de-
nsity-pressure) , 3EikESH (selective-pressure) Fii{Hici#% (genetic changes) Z#)JIW
B R LR BSEERLRR, By IS MY 2RI, HARRR MRy R
#lH (genetic make-up), [EENEH LT BRI 2B, SSERYH (food chain)
BRI R R 2 A, Ty 2 ik (evolution) B (regulation)o

Southwood 9 RIBLSITHFSERHE, BT 286 _

1) Zefssiiidh (agricultural habitats) /Ay, BB SFRERH TGEHREZ 0]y 2) 18
B4REEE N (natural habitats) FRELERSHH (immatureA stage) 7 BRI ERE DHERZ
Khe : ,

P AR B B, T SRR I ARG AR e B TR 2 S A ERE
SRR, HITRHTEEIRS 2R HEAET S I (00 | [RFARIR, RUSEARE

.

PERERHERSE S

fedE Ll AAR T, R B SRR U R A R B AR B 2 AT R (IR R D
« BB T (survival and mortality factors) 2. {ER—FEMEHILARNET
WA (speed of development), #Eay (longevity) B4 (fecundity)o F=MHAL, 5
1) B\EL) G (innate quality of animal itself) #¥SE, MAEAENITHEALER
F7] (innate capacity for increase, fiifirm) o rm3REMYEFRIE (EIHSMHEEE) ZH
WA RE, BysREr R BER, BERKT rm, RETRERZES. FR L
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f‘ﬁ"nnﬁ“uﬁ&ﬁ%%/']-:rt?ﬂ—?, YRTLRBIMG, AL
L8 Jéu}i B 2 RGN o

A &
At 2 i
RIS

i B85 (rm)
Z‘:’EET PR, AR R S

~ (components) DFEPLSTEMY R TR JJ {r:actual

rate of increase) , (B TTihEdy, | m/g&&m)},@, 8 B L B e _?:s' =, L»L-'I-,.ﬂm;ﬁﬁ;
R3S =-.:’T/k’-\c FIRFTEES . TREE, LGRS E TR Al & B R B T R . R S
Er Aoy Bty B T ERRR 2 RS (maximal rate of 1ncrease) it _,/u***jﬁ,,g’{

91 (rm)e

By 2 R TRt AR RE AR, TEMSZ tm RE R PRGOS MARTE, 1T
TREZEEER PR TR Y R B (I TR ER) R AR R D) P AR TR T ES
B, BRI 2) HiABSM TRy, METERIMEG NI 3) O HIR Y AREE T, R
Po IR MR SR H BRI WA BRI SR R SRR TR,

P rmE, EEEEEAEED (RERENEE. BE. APREES) By R
Ry ek SN (RSN ShER IREECER) ZTETCE, FEEEEE, EES0BTECAZ IR, e
N, (LIRS, MEFBEE. $SMERERESRBETR (survival rate) B RIA(fecndity
rate) BFETTIHZE (speed of development). ZEFHASHEMEE (HEL) ZEHRTTLLAROER
HEFAh#R (logistic curve) FERZ: Al

‘1 K -
T YT T iges s

Y. BE t 2FEHIHHE (duration of development at temperature t)

K.a,b: I5EEMER (empirical constants)

e: BRI ZEE (base of naperian logs)

SiddiquikBarlow Y A T4EH = (environmental chambers) FR5eH=iEEHE (med-
iterranean flowr moth, Anagasta kuehniella), Gl EEERE B 20 TEN T

TR, FEHIGHI(Y) =33.38¢-0080835.5—t o)z

E e ) 130_)=3_008—3_003048[35.5—5-34:)2

HEREG (fluctuating temperature), H13|fPradhan®dz AR, K&
V= 36_7ﬁen_nnsnc2h4,c toc)s

110/_0_ =3, 000 003C48(35,5—£0c)2

AYFEINE . SRR RTEHE, A ERT /ARG Ermi:
XeTrmt LoMe=1 Hira
e: FREZIES (base of Naperian logs)
m7: WEERIEEE X G2 R7ZEBW ST (innate capacity for increase of females at
pivotal age x)
Le: HESA7RSFMR x B2 153 (survival rate of females at pivotal age x)
Ma: HESRZESERS X 2 42728 (age-specific fecundity in females)
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ZEfE R rm=0.1583—0.00128[ 33, 33¢"05048(35.5L00)2]
ZEB T RS rm = 0. 1583 —0.00128[ 36. T6¢003002(4.mtoez]

ABFHECT T AR R
Lorm7e iR O, (R R IR IR R, DT R RI HNE; G2 IRoN

SR R B A2 AR A 2 1K
2. S P AN, SO PR R B AT T, LR B
B2,
FARHD, BRI S rm A AT A, SIRA (Drosophia melanogaster) R
| BEe (Acyrthosiphon piswm) V%o IS MRLEA R SRS KA PR
Wi, ERBRTHCTIET, BRI A S R 2 v S (ke

-
7 Andrewartha PEREYZRER—URBSREEY ST REEEEIER, WHHLERED
Dk, B EBERE. RYREES. SRTEEGEESEZ PRSI T

1.5%4 (weather) '

FEEEERN, SEZEL—R TR SRR FENERYY . FEREZEEAERE
WA, ENEHREEE RN EREIEE (spruce budworm, Choristoneura fumif-
erand) 2T, TMENGHOEZNEFENTE (tent caterpillar, Malacosoma distria) 253
W 59 3 KIS AL (Chilo suppressalis) FE5EIERTRRRE, B pER R IEE AT E 0 OR
ZEAGED 5 TkiR (Ostrinia  nubilalis) W 1970 ERFFEIESERE, BERTREIRHKITH
(Minnesota) +AERERER B2 —FY; RUMRMERUFESEEARECORME LS (boll
weevil) B EFEKERIOSSYFI RS R REREE > Bk,

WA EENRT, MRE. RE. JERIMEBBYERS BUEOLR .

(1R EE

BT BN SR 2 TR BRI, TRCER, e R RN, MBS S
Andrewarth and Birch © MR ESEEM > BREL—ERZRNE, MESREFER (zone
of freezing temperature) , FEHILALIE (zone of non-freezing temperature) , FFEEHR
(zone of lethal high temperature) F/Z=R3iH (zone of favorable temperature) ZE[0{HE
Fo TEiERiBE, HERE, MMZEIEER, IRYMZEEHEBRTRL, MK
(Hypera postica) EHE, Zxil&FE# (Diabrotica longicornis, B D. virgifera) WEEE
4 (tephritids or trypetids) ® . FIERFEINEE, FRZEREBIHECEIIR SRS
L EERA I SRS 2 BT A, SRR — 10,8~ —7.4°F; SEEEE 1 I
T[4 A A EI B —1.7,2.8,14.3, % 17.2°F; ] 18.9°F; Bk 17~14°FY, IR HARIE>35°C

s YRS>34°C; IH>34°Cs R >37°C U9, AR EESRRIAREMY Y SR TR TEENNTE. Sk
FoaEE, TE R .
(2R EE

S SR S SRS, AT, A S R R, AT, i
B A A I TR 7K, BISE . Andrewarth and Birch ) JRfiREESE) 2 L EHI
(A, TRENS BEgEE (lethal dry zone) , HRHEEE (optimal humid
zone) RIFEEME (lethal wet zone) L={AM. BEMMRA EIE ZRETFHIERAEMITRE
B, 7R, Sweetman™ BHBERR, KEKAMINZFRERE: SRRETERENR
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R 7 D o R VR EE IR R ED AR, SR L M R A YR L AR, RBIRER (R
B, BRI AW R BREERE, ARECEAE, TR TEREES,
33

SERUFRBIES . A~ JGEH S RIROCRIS Ry, OB BLGE T r RR BN B
HHERI R fﬁcfﬁf&s&?‘@, BEBHSE A EE . SEEIRR I I a2 AT, TRRER
At EE R IS SIS T 2 B e BEAL, BREEMAEILE R SR (diapause), fIN7ENA
8 /NRELL TS MO S bk, RIEE IR E RS (non-diapausing adults), #TIER 8/
BEELE, BB R S BEWREA MEEIR R G0 SOGTERE . NETHRE, A2 T AR D
Bateman © 3 HUOCRHEEIDIRATE N 2 HOG D EE, SR FHARIECRNFEN D RITIE
‘it R FRE— 2 .

(4)H file

BEALLH (codling moth, Laspeyresia pomonella) 42 FRT- B3 SE W R W 2 FRGR
BRI (18.2%) B EAE—MG, MERBIETHEREERE L B2 ER (3.4%)
FIEE A=, RS SR A IR T, W R R E 2 R S I S EA R AT,

2. HARERAE R
(1) EARENY) B i

75 TR AR B U R R S R R R B B A HIGHRE, ERARTER. |

(2 FAEE

Andrewartha and Birch® 5H, ¥HEMAEE)WHERRBE (underpoulation) I, HErpgd
JRERTES (REEY, Tribolium confusum) B WA (INERER Tvodes ricinus), R
M EREZ G REFE 2 a®in (nRNmiE, Auwstroicetes cruciata), BERWAZHE
ERMTE, EHETRRE (crowding) R, RIESEG (40 7. confusum) j&l@jm%ﬁ}iﬂj,é%
T2, [EHRERS,

X

RYETREER BE»"‘:‘FZM, ERENGEEN 2 ) TR BT AR, TR L A TR .
Ay B SRR, AEAERS, R EEEEY 2 BERER (.

Andrewarth B Birch® 3LEEMHERIEN (C. fumiferana) THVhShEa T EHES (balsan
fir) HHEES (staminate) 276, FERMBEEIMEEZIET, A, B IHEREEE Rk
EEMICEMAZEE, WOELEXEWGER BT, X—HEREHE (T. ineginis) ERARF P
AR O, BRI R, HREED; 7RI = A A—f e A (antirrhinum) 2
Forhdfy, (BB EE (anther) 225k, RFEH (filament), RIRIS S8R5 —EBSE A
o EMPBEEIHL & BRSNS RS IEE, o KR Efi—, SR EETERTEW.

¥15F 8 (Chaetosiphon fragaefolii) ZEpEME R IEPFEIEREES (non-reducing
sugars), MEZERE. RESHMHN, EEZPb. 5%, é?mﬁﬁﬁ? FEME (D) RS,
BF g R PHS NIRRT, I R R EM SR iR, ST R N RERRCY,

A—HERM T8 (buprestid, Melanophila californica) 25k, TR ERERR; REE—
SERTEFSCHL IR RS, AIHEFE TR RIUE 2 A A—FRIRERE (T. confusum)
Z5hhy EEFEEKLAHZAlyh, HEHEREFN L,

4. BEEH .
R R P HAA RS THEREKEZEH. 222 ERENLERAETFRSRZEHNET
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E i
PEREL 5. BORE S, MBI ER KRS M L. FER—SHA, SRPZEREARFE S ERES
MBI RR 2 2R, BEERREEER, HERNHE,

TR, SR FEREE YR B2, WIS FIE T, ERESRE,
Lhskte7Fo NN, ARERDFZSIT (IRsaBng:) ZeMmban, BRI Esees, 4 e,
H—EEZE, RAHITEOR, #1902 2 IIFET D e R HERMRM R — RS, HEE
EIENS RN, ARG HRENRE, HulH  WH . WEE . ERERHRE SR Ly
BUBARHTED,

ZE—EE R, HAbA) AR AT SE R 2 ) AR Ly BENER A A M B A M I
B EH A e AR E R, RG22 M R FEHIRS0 R TE . 4REE Bk MR RT &S
MERE L, BEREEZHERER (Heliothis spp.) ZRFESERRTEER AARAKBRES B
BEm IR 2 BB 2 9,

EEBREETAF

R TEAES, BEEFEFEEYERZETY ETEETE, RE BN E T
FRIS RIS R, B HBNEA, Rl EEEE T (density—dependent or direct
density—dependent factor, fiif8 D—DF), KK¥ERE#KNT (inverse density—depen-
dent factor fijfi ID—DF), Z%EMERRE T (delayed density—dependent factor % DD
—DF), KIFFERESKN T (density—independent factor, fijf D—IF) ¢, LA =4
y AHEBEE YA SN, (BRURER A E BHERS TR AR R, HE AR ik
SN AT LR TR B SE R Y , TIPTA BOEE I T B A —, e R A
G RIEH Bislg, BOAEZAR (parameters) FHIER, 40 REZFRAMEEART 2
1. fEREEMRT (D—DF)

D—DF BEEErdeE WEn, MR RiaEE . RS, BEE 5, LT
(fecundity) EAz&#R (fertility) RIdro MURIME 2R, 7EUREZER BAE R
Ly, ZeFERBUESIERE RS (populaion model) s, PR EIGET, RS EDEYT
D—DF PR R 2.

HHHBET D—-DF ¥EeEmzs 7RSS, "hRESYEERAYHREHRS ZMETHN
Zo EEE RS (cannibalism) w1, D—DF FEEERZIETRD, £ BEED,.
RHARLEME A ZEY (prey) ZER, HTSHEMEETEZEE, T2BaRsR
D—DF Bifiskaes,

2. B EE#ET (ID—DF)

ID—DF ‘s mmey, o0 m e O RAHER, S EERR, RENERGLR
HFEER . ID-DF —REFEDMEREE 2 iklkEd, B52EREESZ D-DF 8 ID-DF
BT TIRRMEE S o BEINHEIRIG S TR, REEWERES D-DF, HEEEBHNAR
ID—DFD, A im s R, BEBET RN, R IREEE N (35l ID-DF Z{ER),
HERREE— B H IR, ATEDRERIREE (3RY D—-DF Z{ER), HnlEmshz @3k, Hamsng
éj’é(ﬁd}o
3. iEEEE#N T (DD-DF)

FrEEM 2 WA (MIEHEZFECR) BT TR, R BAHER, RIFr 34
By BRI ER RSB, AFAEnHERZBRELT BN WA #E2, FE

» FHESA LA, HAETIRMEASZMENI, HERAER 2R . BNaiE1. it
YIN
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FITT R AR RS 2 AR RS SRR DD—-DF WL, Bk
DD—-DF B EREEE—2MaRT. HLETRTSEEYEHakIY, RXNEANES S
T A R T 2 AR, WIS R 2 BR R, HEBIREE R DD—DF. flAnde3E
B, %40 (winter moth) Bl—fi%40ide (ichneumonid) ZHI, REFoPIER, BEE
de s esS . DD—DFGD,

e RS, BTEATS BB EEE Y (specific) FITTRREZESN (syn-
chronizd) Z%HE=¥elidy, FEERRZIS RN RN IREEEEE, & DD—DF, HRE
i A S e R AR Bl G Ry 2 TR DD—DEG,

4. JplEEEN T (D~IF)

G IR R I, BIESRR T RS D-IF. RN AR W B AR EE
LRTIRIIE. iy TR ATRMREEERECENTEER D—-1IF. ZERKRETET,
FHERIFER D-IF, NBREFRTIBEY (undetected), HARE MR AT B #E
ErEETaEdiE. AW D—IF HRwEs Bl e HEET.

BHFS B R 2 s BT, FURBCE R TR e 2 s, BRI e
A I A RRYE E AR R A b i — R R E RIRARTS, TR RO . AR
EFE RN AN TR D L RO RS S0 e BRI S

xR BIYE— ISR Morris B Miller®™ 2705k, fLaqyRMRs, RITmLG. a4
HEEEE— TN T, RETUEHE TEERNEENZ ) HRBEFE R MR (
submodel) ; #=, BEAEHKREAME—L2, BARZHESR, I EEEREEE, HBHE
TR 2 (5T

Harcourt U JfFe ik, EI0EZER, ST TEEPGREMEEZHAERT, WEHAR
T

1=S¢ (457 (fecundity)/2] [EEES (adult survival) 48 (dispersal)]

Hrp

I FREEEY (populaton trend) BjMIEFERL (trend index)
Se FRHRFEE

B
I=5rS15ppSeS ¢ FPrSa

b TR

S JIAER

Sr: HhRIEREER

Serp: ﬁﬁﬁﬁﬁ?\ﬁﬁw—‘

Se: WHFHEER

S HfshiEIE

F: #fsiAmm)

Pr: HfESAFEERH

Sa: MERTAEE

W I Ry, ERRIMA; I=1 5, HERENEE; 11 K, BERAIRM. 7097 Harcourtt®
24, NEFECROST R 2 IR .

Harcourt™® FEEHZEE&IEH (Colorado potato beetle, Leptinotarsa decemlinzatz)
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1%, FIEBHR2 B (adult migration) BFEZRENZHEBRET, S8R TEHEYEYHE
BRI S

Varley B Gradwell®” FERsHRMAERRERHESVEEL VIR, B SIS (log)
B, AR B UGER TR (linear relationship), #fBfHE Morris®D &2 230
T

RN A2 WS 5% (fractional survivals) [HIfAH#R (survival rates)
=5x] BRFEETRER.

generation sturvival (FEEIEA) =Sg=51 XS XSy X ELE rereerereiaiiniiiiiniini. (D
Herf

Sl! Szy """ ﬁﬁﬁ% 1: R 23‘??‘%?%
525 R R TR

log Se=1log S;+log Setlog Sgteeeee- EfC reestrasrtiieiiiitii i e (2)

BIPERE Harcourt™ FEFRAY, TR (K) LWEFABRE. KERKR loglx HMiiHE

(successive value) Z=TH.

HIFFT=2 (total mortality) =K=lkydkatkad coorerervrmmmrmii, &)
Hrp
leyy legeeeSEAHA L BUBIH 2 - TITH

AR 2) B (3) ERMEE, AWmLk.
Varley % Gradwell"$ ZEBLAUIFE TR K SEETHH B K —ERR AR, ATl FAIARR
K=a+b (log N)
ek
K: 7EE32 (slope of the regression)
: BJE (the intercept)
N: FHAEEERNEE (number per unit area)
PR, b TR R T T
# b=0 IF, HEPMET D-IF 2%
b0 By, BEREEI? D—-DF 2%
b>0 I, HEFEHEY DD—DF 23
b<0 Ky, #ERHEEIZ ID-DF 2%

& B

F B A AR S I A M B L T A MRS R AR R b 1 e e — AN, AR IR
EEEEE (Rt . BERED), BHAERRRED B, BRZIAEREMERRGIAZ
HBETER T, BRI, f&ﬁf’ﬁf?*ﬁfﬂiZ%{%, B PR S 2 RS SR £, T o RV e B
B2, Tz EE, FAaEEERRERN. RElEME L (hyperparasitization
) ZERBlRSs, FLOARERRE B A g, AR RO R AR SRS AT .

TR SR EREIRE, TR RS 2 H AR RIE R ETAGE, Wi EGE, FEws IR
BEZHERT, DEPSEREHIEBERTRACET, BMERERRAR, LT RRE
BRI B YL,  HEH H MR BTERER VN (population size) FRHEERZIKF
(population level)o FiFERAENGEIGFHRIHHETRBER (economic thresholds)



EENE: AMPiEIRETiE s — 51

il BEABNA SR AN AR R A TR T 2 R R 2T ph 2
B — TR BRI R M, TR 27 kT KA — B BRR SRR 2
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