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1 b m iR AR E B AR P IR RRP TS, LR 100089, B HE
2 HERIME R FE LGP EE¥B, JLX 100037, HE

W E AXHAEPEI2ALKXH 333+ = EME Hippodamia tredecimpunctata B AR KT B T %
HoM, LEMNEY 2 HHReA, RANTZERF 189 %, 556.8%; HABRERA 14 %, &
43.2%, RP B A o7 %, 5 29.1%; BAENARHBEAHHF AT K, & 4. 1%, AXHERTHXETHE
AN EEBEAUR ZARABSERURSE. SN THFRNTZER KA AXBHER, AX E
ES5HFRERBEAX, LERETRARKME X,

XA WHE; X¥; £FER

THE ELYTRAL COLOR PATTERN VARIATION OF HIPPODAMIA
TREDECIMPUNCTATA(COLEOPTERA: COCCINELLIDAE)

Geng Yundong!? Yu Guoyue!
1 Institute of Plant and Environmental Protection, Beijing Academy of Agricultural and Forestry Science,

Beijing 100089, China 2 College of Life Science, Capital Normal University, Beijing 100037, China

Abstract The present paper analyzes the elytral color patterns of 13 spot lady beetle( Hip podamia tredecim puncta-
ta) based upon 333 samples from 12 Chinese provinces. A total of 32 patterns were grouped. Among 333 samples,
189 belongs to the typical 13 spot pattern, accounting for 56. 8%, 97 have the black elytral spots increased in size
or confluent in different scale, accounting for 29.1%, and 47 reduces in macualtion or have no spots at all,
accounting for 14. 1%. Illustrations of genitalia and 32 color patterns are provided here. The melanisation of those
samples, all from Xinjiang at altitude of 1 130~1 530 m above sea level, is considered to be mainly related with low

temperature at high mountain for absorption of sunlight.

Key words Coleoptera; natural enemy; ecological adaption

+ =B 8 B Hippodamia tredecimpunctata (Linnaeus, 1758) 4 M), EREBIL FH ¥ L F,

XM MEL, &, 198144, Bitd, TENFRASEHR.
» AR B AN EE LT H (No. 30570216) ¥EBh .
W EN . 2005412 A 16 H, HEHEH. 20064E 2 5 14 H,
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EHAEME. . E-X. FREFERBELEETEEZMGE R RIEK, 1963) L K&K K.
KER(BES, 19D%LMER, EREBT=NFEHK, ERFENRXBFERZ—(EL
%, 1998), B/RLSLUIEB FMIEE NS (Pemberton & Vandenberg, 1993), B4 HELE, B
2535 5% (Bielawski, 1984; Majerus, 1994; Kuznetsov, 1997), M HE#EH, UM BHEL,

HTEN ZoARERL EHNEENE, BRICAHAREANHETHE, BEEERER
FIMAEREERM . BAREROEAQR2DE (BERLVIFL) RET “HFHHESR”, H
PIRRFRAFRT =20k, RIMNEFRIERHIERSP, ERAF - EMEGARAT=ERR
AL, AESF FNRAOKESHERLF2RBAN, XENHBRESL, ENEIKEALE
(Hippodamia), Lk EX B AR+ =EHAMHARLLE R, o ERLER LR
HBEFMENITERME. X TFH=ERRNRUTREL, BNHBHEXLERYRRER
5, 1963; EHEKMES K, 1980; FEES, 1985; &L, 1988), HIMT LR BIR
b, IR B BT &R (Kuznetsov, 1997) ., 31 (Bielawski, 1984)#1 A 74 (Sasaji, 1971) AL RE
WRBRBEYAF R, Chapin(1946) ., lablokoff-Khnzorian(1982) #l Gordon(1985) B H| T &R, {H
OB JLANERE., 20 e 20 £, Mader(1928) X+ = E Bl MBS /LT T AR,
L F 30 MMEMMATR . AT+ =B R EHREE THR, FMNREAZERHITHHT, L
BEA™ LEFMAI X EERK.

1 #MR5H*

PR BT REtRAck B P ER B YIS, BILRABE RS, LT RAR B SFH X
B, 323333k, ABIRTIE., BEL., FH. O7. HA. THE. HE. AFE. XBE. W
Jb. A RILHSH, REMMFREEM 200m B 1530 m. XN FRIARLREWFEEEH
Bk, BI. MWEEIMN, MBI BIRIC(Mader, 1928), M B B|SMFIC (Dieke, 1947; HEif
KHMEBEERE, 1979, ¥TFH=ZE2HARE, B THALE=HHNRIALAE—-KEKL, HER
RA EE R TAEE 1~9), RRAMBIENIRETFEENSERER, BMAIRANED
S T ¥ X BE S HEATARIE (B 10D,

2 HBRE5H5W

2.1 BINWERSTH

KR, BRI AREBA, K6.5~4.5mm, F45~2.5mm, BEEL, FIBER
FEAEBEHAMBR, EHAMUEE —/PDEEREME D, A EBR/DNEHEIEH AR
B, $H1. 2. SWERMEN=MAFE, F4. 5. 6 HERAIN=ZAL, RIPLMFARHELH
. WAk, BEEERW 234 E . EUEFBERKRETEA - RIBHOBRZ
(9, BAESAEEFRES. BHIIEHERHEERE TN, £hHA 2 MREH, &
MBI 00 (B 3. B 5. BEBRREHN, TMBEMRK, EEEEE 1/2 4085 - MEEK
fLRGH, SERTXPWREE —TEA, ENGE, SERAFRREEH(E 2.

SAETFHEIER. BELT. . TT7. BF. TE, FE, AF G, X, 7, THEHR
L9, WAMBIL(MRESE, 19D R, M. s (ELEMBKHE, 1996)H0E45%H; Eib
afERY, FET, WMEERNE, fh, REH, BE, PSLIRKIM, b3 %1 (Tablokoff-
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B1~9 +=ENMRNETIFE
Figs. 1~9 External morphology of Hippodamia tredecimpunctata
1. RESME; 2. TE; 3. HEMEW,; 4. JC; 5. FHEMER;
6. ZHEESWk; 7. MEABRK; 8 MMEFBAMEK; 9. BEBAHIK

1. outline of the body; 2. sipho; 3. tegmen, lateral aspect; 4. claw;

5. tegmen, ventral aspect; 6. receptaculum seminis and infundibulum;

7. hemisternite; 8. sixth adbominal sternite of female; 9. sixth abdominal sternite of male

Khnzorian, 1982),
2.2 WREBNUHNER

TR ERRE 1, BEPRA PR, BRRABAMETRTEZ, LN
BFAR—N/NBBE., BIMERORELRRE, BRAEZR: O WH/NRESFFH /D, EFWTR;
Q@ BmIEASPREEREME, BHAUTEB/IE; @ KPREZEME, MESAHEMEE.
2.3 HEMYUERXB

TEFRBT M 333 htnAd b, HHEMARAM K/ PDEETHEN SR 32 BE 10~41)., B 10
AR, B 11~41 TR, BYEFARINER, KRB A(E 11~30): 456
REAETAKEHEHMUE 11, B12), hELt 1, 2, 3FM4. 5. 6 AT AELAINBE, B
BEEMNEHRBEZEHANLFI2RAE 30); HoNWBEAH/PRHKRE 31~4D): 3HEHEASR
ANE 3D, REESERAE/NMBEEL, EHIA L EMABELE 4D, Hep, SHERRS /MR
BEHERMBE(E 3L, B40), 2, 4 ERBEHAHI S (K 38, B3N,

24 TERBENRE ,

E3BLT=ZERabEdh, BEROEARMAA8 L), HEHK 56.8%., HALERR
(144 3K) 5 BB 43. 2%, KLY KHE 97k, HEEM 29.1%; BEB/PRHERNE 47
L, HEEH14.1%,

HAHMEHT ANRYUERAXBVEEZATHERMA SMBSH, HMmyEERHLS BB
TAERER—, HEAB/PABERHEBELHRAEILR . WALHBRITL. AXHIRHFTRIRAE
A 107 3k, HPREGAEKNA 90 %k, S84 1%; L MBI 15k, 58N 14.0%;
EHMAE 2%, SEEM1L.9%. RTFHEEIKR 1130~1530m W+ =EMditrd s, BES X
EMESARMEYEN, RE—LREFEANFER 1 1B30m) WEEANEBIRGEREN T+ =2
B, B—ARMRELARA RE T EEK 500~600m), HA 13 LMURBBMHEALRICE
WIREE .
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RAFEBEHSHEM T 2N AL B LHARE84.1%), X5YMWEFLSEFE
X . ¥ Vandenberg(1997)8F%%, BEEMEIRMIEE (A 100 m B 3 820 m), BE—FEE Cycloneda
ancoralis MR TEBA BB T RY, BRAFOHWAEME. Kapur(1957) ERFFH D B R L A9 81 5 B
i, BF—MKEINREFERMIX (4200~4500 M) WERTEER K, 6 Mikhps s AR
FIRZESR . Kapur(195D 3L 2B A, RBB D, TN M HITHET RPN, EHAEE
EREHRHX, BIREAEFBRRKABTER, XAF AT RBRIK Y. REOR A XRERNE
REIESREAX, B RBANEERA LB TR EEREZ — (Hodek & Honek,

39 40
B 1o~41 +=2MBMWHARLTR

Figs. 10~41 Elytral color variation of Hippodamia tredecimpunctata

3 it g
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1996), ¥ H SMBLTHEEILR, IETHR, BREES. AFEVREBOHLRE, HL
PRMIRAERREEKR 1130m Db AHMAEREENBX, A+ -ENHERY KN
R, XEEREARE S A, BIEANEER, IEMNESAEEERNEFUEZMEE, A
AR FRETSFAIFRKKHE. RERIEREEE-— NSRRI =2 AHARLAERNX
BEE, YRBWITRELASHMEFENEES A X,

TZEMARESRHILTR, EhE S FHEEBET TR, AR 333 kizdkJLE
XA TIHT(FERBREIL., FEMIZ ., BHFRRARE 8LWLH 6 k. LA 1 kMBit
13, U 2.4%, BB THRER. EBRE, BESN -+ =ENdRLEBREWIT R E L.
AEME. KM EEMEGELEMBKEE, 1996, ERET=TF¥RHKX, +=E8H
BE—FMIENXBEER(EAE, 1998). FBo, Kuznetsov(199) B BT TR B MK, 28
WT=BERBmER 1879 %k, REBMHNERIME (Hippodamia variegata) XF 8, HA 351
X, MEXERUBEHBX, +=EHANBEZLTFERAH, XUPA+=EHQTEIEL
. EEEUAREN T =2 4P, 1980 FELIRTRER 293 %, 1980 EFEAFREF 40 %, i
HILERRMNENTEFIMERB 2k, +=EHURETFENBRETRAYE, ERBRTELR
HERERAWMBAAER, XEREHTEHE—LTBAFR.

o, EREHTFER, ¥AKERARBEN T =ENHHRS. ~E0TERXBIRE
He O T=ZEHEMBENU LREE, UTEER, BRAYHE, MERALENGEARE;
Q +=BUMBEBRUEK6.5~4.5mm), ERABEHE/PPFEK 4.0~4.7mm); @ +=8
PR ETEHRL, MEFARAAFRER.

S

B E R BT S B ST T AT A AR BT AE 51 L Bk R TR U A PG L R AR Bk 2 B sl i
ERMER . £ QBT HE RGBS E,

8 % Uik
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1dba BRI, b 100050, FE
2 pERW K%, JLE 100094, FE

W E AXNAECHORAEFTANREERFEDRABIATINSIHE, SR A O RAEES Bop
ERAHE, HTESE. REFAELR, RAXT CESHENBSE LN EHE. O KE LB 0
HEHRFERRBEATERBATRE, SHEET, UATCRAKCHREERRST, RAHNERE, B
BMAERFHRERIEN. FECUNAETFAGH N D AR BEEFTRETARKEAY: A>BRAS>HE >
B>%, XA FRBNHRREERLEZR, D-HABN BN ERARI AR, EBRNGB O WH &
AFHE.

XKW Wd; BEE; RESR

THE STUDY OF ANTIBACTERIAL PROTEIN AND
AGGLUTININ IN THE HAEMOLYMPH OF GRASSHOPPER

Yang Hongzhen* Wang Ting? Wang Liying®
1 Beijing Museum of Natural History, Beijing 100050, China
2 China Agricultural University, Beijing 100094, China

Abstract  Given in this paper are the results of a preliminary study on inducible antibacterial protein and agglutinin,
which run as follow: @ The Locusta migratoria is found to be capable of producing antibacterial protein as induced
by coliform. @ The amount of haemolymph produced by female Locusta migratoria is in excess of that of the male.
In the three species of grasshopper’s haemolymph, agglutinating power of Locusta migratoria haemolymph proves
strdnger than that of callipta italicus haemolymph, but the gomphocerus sibiricus haemolymph could not aggluti-
nate rabbit’s erythrocyte. The agglutinating power of Locusta migratoria haemolymph to the erythrocyte of different ani-
mals is in descending order from strong to weak as shown by rabbit, cavy, cat, white mouse, dog. Agglutinating power
remains the same as far as budding dogs at different stages are concerned. Inhibiting power of D-galaxies to agglutinant

turns out to be the most visible, but that to sucrose and glucose, is not so evident.

Key words grasshopper; agglutinin; antibacterial protein

R—EXMN BOUB, &, 1971564, ERELHRE, BBHER, TENER SRR,
WEHM . 2004410 A 290, HEHEH. 20054129 26 H,
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BRERESYHL, FHREEHNREREMEZENG. BERE TN BHEMAM, o
REAMEEMIMERG, BRZHRORENTARN, BANAERES MK, BRES5E
RIEYRHENNREF TS S ARES, 1992; £/MEMEEKE, 2000), ARIWESFENEY
. UEK. LFENEFHIT=EXUNREYE, MARNRRBESFENNEYEREERAER
UBW 8%, 1984),

— Bk, B WG RIS NN R MR R, A S i A B o E e R R
HARAFEL, KBREEGEES RAFAENEBRCERT, MEEE. BELBE, KEEE
%, IEATHHRERTRTENEERT, WHEK. HEEA%.

MIERABEERRERMEENEBRERT. EEREKRAEIE OB, HWEKKBISE
REBEAGRA ., BSIAEBW I, BWEZRHFEABNDFKFE. EEHAKE, FEATESR.
1974 4£, Fift Boman FMH P B RBEEH UL XEMHKE P S BB EA ERAE NS
Bk, BHRHIRBER (Boman et al., 1974), WG H B ELREN VAT EMME . FEEGE. FEHE.
RWHY M TIPS EHAERK, HEATERESN, RBEREABRABEMNEEARES . FEK
R EBEY AR RBEREEE, YRESHEBEY NG URE LY ELEFREAGE —&
BRE T BERENHERRERENGORESBE —SWERBER. b, HEKSEL
BN BEINA AR, HEANMEARASTW. MEKERE A GRBERAIER . B#E bk
HROARMEA, VAR T250.

BERXRETARNERFFRIAN., WG, AMER, BEEXTSHETHY . SIYWHEEY
T RERXE-MEEL, BABEAT M, BS5HRE FOEEAMBIEMBESS. B4
wiEdh, BEXEAZM A, MMAMRIED . M0, 28RBS 1T gk
ABRERSEOREEMERRE, 1990, THEENEEEESE —BREET X SHS YA 0K E
F. BEREXRHIVB AR ENEETLARTS, SBRFYRARCYRAEALEEMME
ER . -
EXTEHBERNHRESCAARADHE ENIKSE, 1983; KFHEE, 1989; HEBME
LR, 1994; KA, 20000, BHEERMNSHEEANYAMRNEEERLANNE R
ML —#, AREYWEMEEESNRINERMBRIOMER B IBRPEEEER
fER. BRmKERRHEEREEFIEN, XA ABO B L3004 4 B A M358
FER. FAUREERNOBEEBEZFSENMA, I AT D - I8 D -8 %58 55 1 8UR
.

BAERMNAERE CEHOKEFOEZRATHEYENEERIE S, LR HEYFNEE
RHTPIEHIT, IRAEROBINN AL UREEE NS R3hh2%,

1 #HER*

1.1 FECHMKERHEORENES
1.1.1 &K%
R,
1.1.2 3 ks
FE 60 cm X 45 cm X 60 cm B IR MA P HAT. FFRBIARREW, BHRT L ETIFE KBS
T, FMZH 20 cmX20 cm /NT, MTAAESH, MALFEEBMTHR, ARBHMES



B A LT RESFAREENS AR 9

FARE. MNEERREAE 28~30 C, MHXMEHE 50%~80%, KN6ONLELBRER.
1.1.3 1B FZASHE

Bil: #WHE3g, EAK3e, K 0.5g, HAEH 12.5g. MIKZE 1000 mL, MMFEH.
{#F 1 mol/LL NaOH # pH7. 0(7.6),

1.1.4 XBAHBGEHR

EFEMETE, 121 CREXE 30 min, XEEHEHREERE 4 CKREFRE. BBLS
BEFREHS TS LERE, BRHXBEITE, 37 CHEF 24 h,

1.1.5 kB HERANRECGLERE)

EAE BN — BBk, AEMHEXBITES TR, BA=ZMAKY, BR. FABHER
MRBEHS., BEARENEMMAE BB AR MERENEBRMNE, BHERNEREKE. B
EEERAMBIASRMBELR.

1.1.6 44

MBS R EN —ERENER S pL, BMEERHERE. 4~6 d GERMMHKE,
R E .

1.1.7 @z

EEE R MME . RSBRRE CEIKIE., REFHER, SnKEHARE L BER
BRES/NE S, HMASFERMBERRSE s PBS, 4 °CF 1000 ¥3.0> 5 min LA 588 B A fdg s,
EHEBEF—20°C. BBUGERSEKEDHT,

BITHR: BEREMBHRERILE, R E 45~50 CHEALTEERLY, RENELE
BIEE LT,

MELER: AEEBRERRS oL WEWE, BETREREL, RACHXTEEBRENE
BRERWHIRHETENFRLE, BEE<IX10®* fiE/mL, EFKR T, 2K 2 mm,
BESEEANNMKENS (LBATL, 37 CTFEHIR, NEHEMEBRXNAILMARLEES
) e i P B2 i XoF R .

1.2 BEXNEWFRYE
1.2.1 &%

AT RIEBEAFERE, AAEMNESMECHEAHFESER X4,
1.2.2 RBRA#ke

BAREERML L7,

1.2.3 Bk

REGLOLMME: NETFEKERIMm, RANAE LR EDTA BBEES, F—4 CkARERE.
AMRALE T AR, RER—EBA%RIM, MAEBEEKEOWMEE 4 RELEBH 1 200 %,
10min), & LIEW, FRVOHER, REAEBEEKEIHABRBRE 10 FEH, BN 10%
41 40 i B RV .

Mm¥ELE . FHBRAOMMKEL 50 oL, mMMEHBEN 2", 22, 28, -, 2°, LT NE
HEE KSR, MR RE 1 BREUIOVNRAMMETR 50 pL, WKMA V B EEHRE 1 Frp,
FERBEFMAOARTE 2HEI. RPREE, BER Omin )5, WENERAR.

1.2.4 RAMER T OHRCHRENEA
BAT IR, EAME., BAAMTENKE, NRaamgiEsr, REnERL.



10 EABELSHYBEHE 4%

1 BEIBPOMBERF(RG: pl)

Table 1 The process of joined sample in the agglutinating experimentation(Unit: pL)

1 2 3 4 5 6 7 8 9
HERE K 50 50 50 50 50 50 50 50
1/2"(n=1, «-, 8)HE M [IWkE 50 50 50 50 50 50 50 50 % 50
[k a3 50 50 50 50 50 50 50 50 50
19 B R 2! 2? 2 2¢ 28 2¢ 27 28

1.2.5 ALt aRCSARSHHhhmietffENR

SrARECR. KR, AR, W, K. PRA/MNIZAK, MEEXE, WEMERE.
1.2.6 o %t 4F A 64 4% 47 )

3 FopE A B EL K 43 BIBEC A 0. 2 mol/L ¥R B, BRI KR 5 #85K 4h SR [F] #6 B A9 1l otk 2
50 L BT V RIMmBES /DI, HEZL A 50 4L 0.2 mol/L B¥EW, ##E 60 min, BiIA
50 ul 105 LT 4R, ZEIR T & 40 min, WELR,

2 ZR5iTie

2.1 T RmMHBRREWHENES
RAKBFEX 4 88K 5 RPAL CIEHT TESMRELE, SR6WEBHH, RABRK
BALYEEEN, AU BEIFR, RIFEREH1.2~1.5mm, HAKGITERIAESET a4
HEYE.
XKTWHEEESFERAE ., B, HHRMEENSIRTFHXE, A TH-STE.
22 R cemHBhAREE
22,1 RRMANRB K HKEH 4L F
ALEH S WRAFREANAT CIBERMME, MKEBREEBERAR. BS § 34 0
HER 153k, WFEENKEMNE, BEATERSTEARELMMBHNTHE, BREREGE2),

®2 SEFAFEvEROHOH~ER

Table 2 The haemolymph amount of Locusta migratoria

5l BE/1 B#/g 1 34 £/ L HLH/g 3kl R E /L
3 15 19.5 2 200 1.3 146.7
e 15 14 1120 0.93 74.7

2.2.2 RE#MEEOHEEESA

BART ¥, BAMEMEMAATENKE, MeampMEEry, S35 30UESN,
AL CEMMKERBEENERES, BEROAKRKENRR; MEAMAEORKERBEERZ HE;
FAF T W ERBEEN O, MABBRERAHMK. M EERERY. AR5 b ke T4
LAHMRBERITADREESR.
2.3 FRIECHEX A 3 H i 46 5 a5 E A

Be. BR. BR. . KA. PRAR/MNIZARRART KB OKE hgEEEt SN



