FETTRLS: TS A S P A TR AR —123—

REUFRT SRS RE. EMGhFARENANE, AHNE, TR, mR—HRER
B R RA. ERGhSEEE, MRNKEET AR, AR, SWE
FALAE.

HMAFREAE FEY. HEGRAR RS, TELH. HEILEFERAENX
BRERRFEAKT, MEE%EETL. THASH, SANERAR. SHRWNI—
By 1~5 %,

(F9) HER%HE

19814 6 A FHIE T Y, W E, HEHEEN 28T EHFT, &SR ER
15, BAY S K, MNLEE: —BORATHREEE 28, i ame 3021,
SR UM 647 B, W RMEBRBA, HTHMBEEE 832 K, ZETHA 119
R, B HPEHEAEE 69 A,

W 1A A B 2 A

WY A E, WRME, MARTLEA, M LRSS, URREAF
BO TSR HEE, BERAFEEN.

AT 1980 4F 10 HIERER R 16 %, AEHRPEL. THNHANRLE A,
FREIAL. PRHHYER 17~ 18CHFHESD. 3 AKRTE, 4 APHHBIL"H. B3
~4 HBEW, (R AR FATHRERET, RERERHELS.

WHHEEEDE. Hl. ZAZ. SAHESEY EREER (8 1), SFE8R
HEAERSE JTREAREY LER. ARSTRFWHAMNEMHR, 3 HEEE
M RS mR TS, EAFEAEE, NHENTR. S~6 4. =AM LT
RAE—RERMET UL BB THYRER. LEEXFAHRRN LN hZHE
i, 6~7 ANHIERFEAY, X—mRECE AN AR ABRNE. ¢ AR
RBGHRTE, THRERBTRMNHFENQRERH, AORREHRTH. E10A
FHEVG, BRI EA N, £ 12 AEATREY.

AEEHESEE LT 4 AR, FEE 10, 1 ARFEEHHOER, iﬂ}kﬂﬁm
WA DR R EEHER.

= AIMHK

1984 42 7 AF 1985 £ 4 AFBMEL, #TTUHENS (REAGR) A THEK
RR, R 108Ey, X401, 1. D9RFEITEHRENGEE.

(—) ZRAZ

1 AL E N

1SR SR O BE=51111,

Ny SENFE: O BT I MEH=5:1105:05,

MSMIF: SESENFSE : O I B8 FFMW=5:1:05:05,

2. WA



—124— FERAMFERTRSE TR

SIS ER SRR, HELRRY (BRI AMOXTHRRERES. B5E
A, bAIEE 41000 LR C, REEAGRE L. 0. WFSAHFENLS,
By 3~SCHAKEN, BRAS. SREMBRARRETAN, HBEREKEFE.

3. HAFFE

Isfumime R e Rs R, SN, TUORENES (BERRRITMRY). £F
PR AR A TN, 0, milishh, SEMATEREE—EEAN. maEt
BERERRTHR. Medn. § Ra. H—AM RFE—RGANERLET.

GEATEMASME 1 HUBLORER, AEHERE (UFRAR). AESY
12cm AYHEFEM, ROMF—XRR. MEH—KSRESRE. REERTSHALSR
AV (BET IXRAERHER), BFEE S§XWE-K, ER_wEN (7
EFF AT R). Bty RN, HESE—KrH WA BRI,

YR AER Tem, # 8em MM FHMAR, SHE—N. PHESRGED. ARNAE
HERE. WWGHEMNFRBRALARZN, SBRAKT 4 EEY RN, [
#‘Ei‘i"ﬁlﬂﬂ PRI L

10

| - o
20

i M
t!-*—LA

=H¥

1 ‘
“" ik .
[

L [ 7 3 9 U] 12¢A

11
B AN s mE R 981, WEH)

() REHER

1. FR e a5 ™ 5p

FEESFRER: 1. 0. ISALHARERGLER. BREr-ixf=Rfga R
MEA, HEFREXERRE. EHER (£2). ATHBES. 1€, 1 SRMR
SRR, BB R RENE, HPOISATENRFE (ATHS I SIS
HHE—IRAKEMEAREL), ZPALANSTHER>RERKN AR NN RS, &
WHEEV/T~1/5 (HPNSH 63, TSH 13, 19H 3 HRRIEARE, =5
BUBLMH): FSATEEER=HNAEEER, i hEH0 I HEL.

FEEREY: AIMBEISE 5 X, 7RI 0 20 K, THGETD 414
W, BE 6B, B& 10 USE XN, 4E~Me R, PHEBRTH 2K BE3



FEPTW: WFERARERERNA LSS R —125—

W, B 1H TBEORM, 4 MERFITM ISR, TETH&M ISR, BE7
W B 1Y MREE 41 KA. ST 62 W, BETHSN 124K BRED
W, B3R, ATHSEMPRTHIE, AR REN 1/ 3.

& 2 FRASENARERINGHER

(WM, 1984)
ro | 2R pn | e || g | rwm | oo | om
" A/ M | M | AR 1R | (%) | WISICR) ") ©

1 | wrs | n 8 4 f 727 | %4 2(:::: :3:_6;: i:::ﬁ::::: 17
I |w/» | n 6 4 | sas | 364 2;;:: :;s;] i:;:::::::: |22
_111 wm | ono s 7 | E -63.6 2{::: :so?:; ii;’;g:ﬁ 213
MR | Wse 5 4 4 w0 | w0 ':;;: ”(;;:;D :;:i:gt': 27

BRERA LA ALEMISRRTHMEN 1228 (4~378). 18T
IR (4~368), ISFH 1008 G~378). HHEATH0R 4~538), =R
MR R, BERMEANS, ALANHANNHANNARREA, MY RARS
HOARSHA LK. ETHRE BICEET, Alﬁmmummn . tiaaicti: b
EREEIE (& 3).

£ 3 TEARNARNGR, F—RWPLMLE '
(4B, 1984)

ﬁﬂ%ﬁ BRERIA/ H) | REWRE) | BRI () | e M) [THEEC)
T | X/20~X/20 101 56 _{» 5445 4~53.4) | 229
o | M/0~X/17 48 - 7917 -aw0) ., B
] /20~ X /17 %0 | 174 ) 3~5(3.2) 231
B K /18~X /15 183 148 81 3~ 5(4.0) 234

B, HEESA FRMN=8A TR RERER. B, BEANEY
5, HEHAERAAWRR. AOIRARERNER, FORROTRME, RSy
SFSMATES. RN, FFoRFs TRTFHAREAEBRENER, 4T
AT AR e RS HEARL, BRI REHS, SUAWRTESHK Bk
2B HFANNIE, RENSEMER. NEHEIFGTHEE, AR E
i (% 2).

2 HBREREH

MEMABRE, B ALTRRRRNRGSR, KRRIOHELS. R AW
AMCEMBBEFERE. BAGEANERRHELARHEERSERE ™. 2
ENBGRHNAREATRSNZN, L REE 4 R h—ROKE (585, BE
BLATFRANEE, SRATAN=SIE, ABPERGPAGENTHE. Hixmacs
%, ShRTE RN e MEME— &, KPR A TN O S 08 E K0 e,
FE44;

ATHSAPEYRUFEARE, BEEFRISH 75%, 018X 67%, 18%



—126— SEHNAERTR S B XN

50%. XRENE5%. £RT 4 APALEEANRAZE>N, KTRERKRTER.
£ 4 FRARMERNATER RATELERFRGER

M. 1980
rm|  manm |0 RERE oo T seaumBo0 | me| e |
ws| (iom (BESEEEIE | T T g | | DEDR
R AR (3] [ ST - /= |5 B %)

4~4 | §~5 [ 3~9 | 1~5 |5~13| 1~5 |4~15
_T_ XANT~XTL /25190 | 16 6 | 38 wo | 60 | 63 | o8 (_1‘] {1?]— 6.14) 399
3~3 | 5~7 | 3~4 | 7~3 |5~I13 | 2~5 | 3~6
v i_”_i‘_”xifz_n |9-7__ 10 i » (3.0) | (61) | (3.4) | (7.25) | (9.4) | (4.0) | (4.0) ij
4~4 | §~5 [ 3~5 | 1~5 |3~13| 3~5 |4~13
_]]l. -)(/12 X.I 16211 10 4 | 40 “0 (5.!?} (‘sl (2-_3‘_ aa | on | s 34.1_
| 2~3 | 2~T7 [ 1~2 | 4~T7 | 1=~3 | I~3 | 6~9
MR X/a-Xsm (871828 ag oy |y | @n en lan | es | P

b OREEEEN

W.oN B

Wr AR HAFAMAIOREN L, CHEFRANE EHARE 5~84),
W, MR, AR, R CESRBAREANEENE. AVRBMEMER,. ®
HEMEHFFHEONEMESEE. HREENEIRE, SSEMNROEEL, 453
FEREFEET.

CLSFSENT. FOREFISEE Y R A TS E I G, K i 2 XU A 90 i, A 9
REFEARNFE, ATERMRREGR (RENMNNE4 HER) BEXERET. &
BIAAHRR, FREMNER. RPATHRISE . 1SmiF, HEEInERg
FEoak, [SHNSNERR, ODSNEISHMERYUMEIN. RAHSH—oig
Bi. HEAH AFB. B RN SHRARXEERRHTELNAEKEETHY
W, TSR, EATERZ,, BASCRES, SESNMABERKE. THE
TEUEE AT i — SR RIS, TEHERE. WORSHEA MR,

FAALFARNDS, SHEHATERE (23~260), ABEHIGHFENR, BRE
w7,

# % m

) HEAERAYHAHS. 1978, FHEaE,

2) Xk, 1963, HRSHKEBSE, BEMH. BEHE MHbH,

0 ERKE, 1979, FESHRAE. HHUH SHER Maso).

(3) HEREE. 1979, PEBRAHIREE. ROFH. (2): 14-15,

) EEEF. 1979, HEMMER@RE). REXH, (1): 1-12

(5) MR =%, 1942, SR HEEE DR N,

(6) A RIS K T RN, 1973, HEA%RH— KRR Kb MR 0 8.



FE AT TR A 00 A W A AR A A A R 5T —121—

Biology and Artificial Diets of Lemnia biplagiata (Swartz)

Zhang Kechi Wei Yanbing Huang Bangkan
(Department of Plant Protection, Fujian Agriculturs] College)

Abstract

Lemnia biplagiata (Swartz), one of the predominate aphids feeding ladybeetles in
Fujian, had 58 gencrations in a year. Under 20.9— 2987, the duration of on¢ genera-
tion was about 19—43.6 days. and amount of eggs oviposited by a female adult was about
12—81 eggs. The preying capacity of the beetle was quite high. In its whole life, the beetle
could prey more than hundreds of aphids. The first peak of its population in field appeared
from May to July. and the second peak occured in October. The most appropriate tem-
perature for the ladybeetle to develop was 23—-261 . The artificial diets made up of fresh pig
liver, sugar. honey, duck’syolk or extract of malt and milk in different proportion could
basically meet the need of the development of the female ovary. and when the larvae
hatched, fed them on 4 aphids first. then supplied with the artificial diets, they could de-
velop normally to the adult and propagate.

Key words Lemnia biplagiata (Swartz) biology artificial diets
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Impact of Spatial Heterogeneity of Citrus Aphid,
A phis citricola Distribution, on the Mixed
Population of Aphid—feeding Ladybeetles

Liu Sijun
{Department of Plant Protection, Fujan Agricultural College)

Abstract

Analysis of sampling data of A phis citricola van der Goot, a predominate species of
citrus aphids in Fujan, showed spatial heterogeneity of its distribution. Characteristics of
such distribution greatly affected the distribution of mixed population of aphid—feeding
ladybeetles, the main predators of the pests. Investigation also showed that to attract
oviposition of the female ladybeetles, density of the aphids’ population had to be over 100
aphids per shoot, and several shoots infested by the aphids around the oviposited: shoot
existed simultaneously, The larvae of the ladybeetles mainly aggregated in the patches of
the aphids, which had higher population density. Relations in number between larvae of
the ladybeetles and citrus aphids revealed positive correlation only at first autumn peak of
the citrus aphids’ population, mean density of the population being over 50 aphids per
shoot. Our results pointed out that a spatially heterogeneous environment might have
unfavourally influence to preying action and control efficiency of the ladybectles, thatisa
different conclusion, compared with the commonly accepted view that differential exploi-
tation of patches of the pest in a spatially heterogeneous environment provides the mast
likely mechanism to account for successful biological control.

Key words spatial heterogeneity Iladybeetles ecitrus aphids Apkis citricola van

der Goot.
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=1/1.3547 = 0.7382; ZERE Th=0.002034 X, H175.7 8 HEAHEE Na_
=1/0.002034 = 491.6 3.

WE#EHE: 1/ Na=0.7803 x 1 / N +0.002430, r=0.9956; HfE K a
=1/0.7803 = 1.2816; AFETH Th=0.00243 X, B 209.9%; HEBAMEH Na_
=1/000243 = 411.5 3,

Bd: 1/ Na=08964x1/N+0.0001697, r=0.9969; HEER a=1,0.8964
= 1.1156; ALEEEHE Th =0.001697 X, B 146.6 % HEAMAR Na_ =1/0.001697
=589.3 %,

M EEREE, CEMA=HASNAF LT EaBamx,

3 1ERNRETREEFTRE TORFR

(1988, 5)
ht 1 14 354 ] VN Bt W B 1/ Na
s & . 4: {5y AR E (V)"
) %0 0001111 ' 524 0.001508
_ 120 0.00333 65.9 L oois18
; " 150 0.00667 74.0 | po13so
A 180 0.00556 100.1 0.01000
210 0.00476 1023 0.00978
100 0.01000 - 102.0 0.00980
130 0.00769 1.2 0.00853
: 160 0.00625 139.7 0.00716
a 190 0.00526 152.5 0.00656
240 0.00817 174.0 0.00575
- 130 000768 m.s 0.00895
160 0.00625 128.6 0.00778
R A& 190 0.00526 1515 0.00660
220 0.00455 160.9 0.00622
280 0.00357 196.1 0.00510

" R ECE N AT L4 EMN 3 KER T

=, M5t

(—YEEHAHEH R SFAHEEAMEGERE. KRAH B ARSTH
BEWREN 4515 % K=, DR AAREERANEE RS RAELES Y
491.6. 4115505893 %, RRECMMAREIRA.
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Functional Reactions of Coccinella se ptem punctata Linnaeus
Preying on Rhopalosiphum padi Linnaeus and

Macrosiphum avenae Fabricius

Mu Jiyuan  Li Zhaohui Hsu Hongfu
(Department of Plant Protection, Shangdong Agricultural University)

Abstract

Relationship between amount of aphids fed by Coccinella septempuncrata Linnaeus
and population of aphids showed a negative accelerative curve. The functional reaction
equation that the adult ladybirds preyed on Rhopalesiphum padi Linnaeus was
1/ Na=1.0346> 1/ N+0.002115, and the daily maximun amount of the aphids fed
thearetically by the ladybirds was 451.5 aphids. The functional reaction equations that the
third, fourth instar and adult ladybirds preyed on Macrosiphum avenae Fabricius were
1/ Na=13547x 1 / N+0.002034, 1/ Na=0.7803% 1/ N +0.002430 and 1/ Na=0.8964
x 1/ N+0.001697 respectively, and the daily maximun amounts of the aphids fed
theoretically were 491.6, 411.5 and 589.3 aphids respectively.

Key words Coccinella septem tatg Ly functional reaction

Rhopalosiph padi Li Macrosiphum avenae Fabricius
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WE ASKAHRRE T HRIGEERENE. RU-CENGaS RS, NgdayE), WR
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Cxam EEMG SMAAE E@

L BM B, Coccinella septempunctata Linnaeus R FM M EE RT. N THEHH W
WIRERRTE. T 1986 5 AT 6 AMETTHSR. BMRAENEHATRTHRY
. PERR IGE A R T B

—. MRREIF &

FRERGMMES B RE RS AT EM 6~8 8, 450 MAATENBE, B
PHAABL, HRIE 450~700 Tk, EREBTHFRBELBHAMGRGHU=,
Mg gh o ), WL S

HEEBEEATRYO R, 45BN, B0, SO ( LIS
I P-E 045 4085 H BB EN, SREEIHE, #TFFGOKRKR. RER
SR FELFA 7R BT HE RN RE,

(—) David Moore(1954) f S SRIGHR( 1)

2
1=S (RS HER: )
(=) Waters (1959) I B S8 HHR(K)
K= ;—, —x (KBS A P M KfE)

(=) Cassia (1962) A9 BERIEIR C 1 Kuno(1968)45 C, (A
c=C,=1/K.
(1) Morista B 5 BIEIR(I)
n Z x‘{x‘ —1)
1, =‘-}\IT(N7—I}{ A B N A MRS B Tn 0 x, BE i ARITE
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