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Abstract: Chromosome quantities, forms and karyotype of seven lac insect species, which are of significant
economic value, were analyzed and compared. Several type of chromosomes shape such as stick-alike, ellipse,
kidney-alike and dumbbell-alike were found in the seven species. Their chromosome number was all 2n=18. All the
chromosomes were composed of metacentric (or sub-metacentric) and telocentric chromosomes. And there were four
kinds of chromosomes structure shape: K=10m+8T, K=8m+10T,K=6m+12T, K=4m+14T. The result of karyotype
analysis showed that Kerria sindica and K. lacca had a close relationship, of which the chromosome type, karyotypic
style and constitution of relative length were in consistent. Kerria pusana and K. nepalensis were similar in the
chromosome type and karyotype asymmetry index, which revealed their near homology from chromosomes level. The
chromosomes of K. ruralis and K. yunnanensis were both formed with eight metacentric (or sub-metacentric)
chromosomes and 10 telocentric chromosomes, indicating the close nexus between them. The karyotype of K. chinensis
was different from other six species and it has the far relationship with others. We concluded that the main commercial
species of lac insect belonged to K. yunnanensis.
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(1963 TR I, ZIr et gL a0k 18, HMEd
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R (SR, W 3 AP A B A A
L, EATHIAZ A Y i sm B8 m YL ORI R H A,
T [ P B R ASAS AR 8 % €5 42 1) R L B 2 28
BEAT I TRT B0 L, T LA 8 0S5 ] (1) 55 ¢
K ZBATUIHEIE . Chen et al (2006a) X} HI ks
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Tab.1 Basicinformation of the seven Lac insect species (Kerria) samples

FEAEL - N
Fli% Species LM Host name Sample KA AT Locality ﬁéiiuzlﬂ

number
= H R Ht K.yunnanensis Ou et Hong 175 Dalbergia assamica Benth 249 vp R AR U B I S AR IR 2004-07
ik lacca Kerr. (2275 J8) ELH P Zizyphus mauritiana Lam 249 PNEDEGI VTR s3] 2005-06
442 L K chinensis Mahdihassan #H Litchi chinensis Sonn. 249 MR H M X )N TR 2004-11
JE /R &)k dt K.nepalensis Varshney KT J#k Flemingia macrophylla Wil. 24Q N (R HL X ) 5 | N BT 3 2003-12
2 Ik . K. pusana Misra T4 & ¥ Acacia montana Benth 249 NG ) (R X ) 5 | N YT 2005-06
48 He Koruralis Wang (Z0 %) £k Pueraria tonkinensis Gagn 249 Az B PSRN 5 | N T ARG 2003-08
{48 ik . K.sindica Mahdihassan BRI Ficus racemose Linn 249 LN EVAES N WA R R A 2005-06
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[ HRARE = R KL/ AR K X100, A
MR = KERK/AKEK X100, 57075 5F
X QLAAR AR RS . B LU ARG 22 R fR 4. 14 5
AL, MBS H, RIS
Leven et al (1964) KL mPUIX iy 44 RGEM Guo
et al (1972)FrE iRt G AR BATRI 73, IFS

I Stebbins (1971) KRR brtfE, R
R Qe AR LE (B Ktk S i i e ok 2
Eb) R LL IR S, i Ytk iz A 425
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21 ERHBEearpRks ZE4hEE
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22 IR, A kLR AR . X 7 R LU
100 MR 2O TH R, 4538, 2 2R
YO B H AL YE BRI 16~25 4200 (% 2) I
DL 18 4 L (oA IR A6 7 46 A 954(89%) . Horf
164 17 £G4 04K 95 2% 1%, 20, 22 440,
REN 3% 2%, 24,25 4G AR 5l by 1%H1 2%,
Bmi AT 18 Syt LI, 454 A
WF 50 &5 HmT DUl e 48 e HO I g Rk 5 H RIS
2n=18.
22 THMERBBZE SR
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Tab.2 The calculative results of lac insect on chromosomes

i1k Characteristics #= Number Ml Total
et fA%H Chromosome number 16 17 20 22 24 25 16—25
2% Cell number 21 302 1 2 100
HIELAIA Present frequency (%) 2 1 3 2 1 2 100

" 100 00 9000 00 o0 o

2 3 4 5 6 7 8 9

1. SEREWT (Kerria lacea) (X 4600)

Hhwnnnwn
1 2 3 4 5 6 7 8
3, R L (Kerria pusana) (X 6500)

W00 00 00 0eme

5. n R R (Kerria yunnanensis) (> 6500)

“ 8328 4% 4 wroevee,

1 2 3 4 5 6 7 8
7. AR B (Kerria chinensis) (X 4600)

DN Mo we
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1 2 3 4 5 6 7 8 9
4, JEIAAEERE B (Kerria nepalensis) (X 6500)
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6. HEERE AL (Kerria ruralis) (X 4600)
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Fig. 1 Karyotype chart of seven lac insects speices
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5 79 WO S . AR AR

&4 6.67~19.30, AR AE N 57.47, L

fHYEFEN 1.01~1.68. A AKX MK (2n,9) =18 =
10m + 8T = 2L + 8M, + 4M; + 4S, %432 % 2B

(ER3IME1. 2).

%= 3

222 ~HEH(Kerria yunnanensis Ou et Hong)
51 4Pk R R, 20 3 XTY AR R ESIR,
Sy 6 MHEMANETE, B 79 X gLt R A1
TEEK I TE . AN EEAR R Ky 7.45~13.26, #ZAIA
XIFRFRECH 59.70, 8 LULAEIE Y 1.31~1.65. %4

e SR R R B AT ELER
Tab.3 Thekaryotypic data of Kerria chinensis

Y4455 Serial number of chromosomes

24 Parameter

1 2 3 4 5 6 7 8 9
K Long arm (%) 11.22 7.42 7.64 5.75 6.72

J5 ¥ Short arm (%) 8.08 5.64 4.55 5.69 4.72

4K Total length(%)  19.30 13.06 12.19 11.44 11.44 9.70 8.94 7.26 6.67
L Arm ratio 1.39 1.32 1.68 1.01 1.43 S @ w

27 Type m m m m m T T T T
I L RE 5 (%) 41.87 43.19 37.33 49.74 41.26

MRS ST 1.74 1.18 1.10 1.03 1.03 0.87 0.80 0.65 0.60
K ™ L M, M, M, M, M, M, M, S

@ Centromere index; @ Index of relative length; ) Constitution of relative length.

3. MR B (Kerria pusana)

iy

1. SHET (Kerria lacea)

T

5. B (Kerria vunnanensis)

7. thAEEERE W (Kerria chinensis)

2, (B RE d (Kerria sindica)

4, [N (Kerria nepalensis)

6. IHEERE AL (Kerria ruralis)

B2 7 Rk R A et A T A

Fig.2 Chromosomes model chart of seven Lac insects speices
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AR HKy (2n, ) =18=6m+2sm+ 10T = 10M, 5749, BEHEIEHE N 1.07~1.45. AL

+6M, +2S, AN 3A (R4 LK 1. 2),

223 EWi(Kerria lacca Kerr.) 25 1. 4 XJ 44,
REFRIR, 52 3 X YR RER, 25 5. 6 %)
PN ETE, 5 T—9 XY taiA IR s K ]
o FIXTKEARIE A 7.47~16.41 RS TR AL

Ky (2n,Q) =18=6m+ 12T = 2L + 6M, + 6M; +
4S. YRR 3B (LK S K 1. 2) .

224 MM (KerriaruralisWang) 55 1. 2. 4
PP R RRRR, 3 3 WAl EE, 59
PR AR MR TE BAC R Y . A B AR R Y 6.65

* 4 TEERBORBESTEE

Tab.4 T hesummary karyotypic data of Kerria yunnanensis

Y4455 Serial number of chromosomes

Z 4 Parameter

1 2 3 4 5 6 7 8 9
K Long arm (%) 8.25 7.33 8.06 7.03
45 B Short arm (%) 5.01 5.74 4.58 5.37
42K Total length(%) 13.26 13.07 12.64 12.40 12.16 10.99 9.22 8.80 7.45
Lt Arm ratio 1.65 1.28 1.76 1.31 © © © © ©
ZM Type m m sm m
H AR (%) 37.78 43.92 36.23 4331
HXK A 1.19 1.18 1.13 1.12 1.09 0.99 0.83 0.79 0.67
MDA B 4Tk M, M, M, M, M, M, M, M, S
(D Centromere index; @ Index of relative length; ) Constitution of relative length.
F 5 ZEERYMREERIRESTERE
Tab.5 Thesummary karyotypic data of Kerria lacca
Yeta K75 Serial number of chromosomes
2 ¥ Parameter | 5 3 ] s p ; 0 5
K Long arm (%) 9.71 8.24 6.93
51 F Short arm (%) 6.70 5.23 6.47
42K Total length(%) 16.41 13.47 13.40 11.86 11.09 9.85 8.94 7.54 7.47
Lt Arm ratio 1.45 1.57 1.07 © o © S © o
27 Type M m m T T T T T T
T i (%) 40.85 38.83 48.28
iibINS s 1.47 1.21 1.21 1.07 1.00 0.89 0.80 0.68 0.67
MK R 2 L M, M, M, M; M, M, S S
@ Centromere index; @ Index of relative length; 3 Constitution of relative length.
% 6 HERBEGERINZES TR
Tab.6 Thesummary karyotypic data of Kerriaruralis
Yt/ 55 Serial number of chromosomes
4 Parameter | 5 3 p s s S 0 5
KH Long arm (%) 10.52 8.98 7.64 6.67
S5 % Short arm (%) 7.10 6.23 5.11 478
42K Total length(%) 17.80 15.34 13.01 11.43 10.48 9.41 8.43 7.54 6.65
JE H Arm ratio 145 1.41 1.42 1.40 w o w o o
271 Type m m m m
LR H (%) 40.90 41.46 41.28 41.64
NNl 1.60 1.38 1.17 1.03 0.94 0.85 0.75 0.68 0.60
HIxHK 2 L L M, M, M, M, S S S

( Centromere index; @ Index of relative length; & Constitution of relative length.



602 3]

7/ 28 %

~17.80, AN FRRE N 59.08, 5 LU AG JE H 4
1.40~1.45, A AKX KKy (2n,9) =18 =8m + 10T
=4L +4M, +4M,; + 6S. Qx5 % 3B (3R
6 MK 1. 2) .

225 WEEEK A (Kerria pusana Misra) &5 1. 2
XYk IR, 5 5. 6 XY, HA
XS G AR G [ T B A o AR K AR T R
7.71~14.26, BZIANHFR R 58.56, & LLAE G [H
H1.37~1.46. %A N:Ky (2n,9) =18 =4m +
14T = 2L + 6M, + 8M, +2S, YO ikiZ M 32500 3A
(WET KE 1. 2)

22.6 JBIH/REKH (Kerria nepalensis Varshney)
51T OAR R ERIR, O 2 MR EIEARR,
3.5 R GLOAARN RITE, HAR 25 0 Gl (A4 Ay i 5 T 5%
KB AT AR N 6.17~19.38 % RUAKT B
FECh 58.06,FF LLMEEHY 1.16~1.61. M AK
y:Ky (2n,9) =18 =4m + 14T = 4L + 4M, + 4M, +
6S, YO fRIZAI 20 3B (LR 8 A 1. 2) &

=7

227 (57K H (Kerria sindica Mahdihassan)
B 1Y EAR R ERIR, B 2 XY iR AR, 2R
30 S XTREAR A ATE , HoAR 50 Bt A S i [ T B8
KIATE o FHXT ARG N 6.15~15.21 B B AKS FR
B 5971 AT 1.33~1.88. ML A
J:Ky (2n,2) =18 =4m + 2sm + 12T = 2L + 8M,+
4M, +4S. Btz A0 3B (K 9 E 1.
2) .
23 7THERBEZE LR

MAZHY B, TR B g AR S B b (Bl
IR A5 2R g AR b s 22 b Y AR 2
KILH B P —E0bE, TR Rh A ) 22 Skt Bk
L. WEOCAEH LR E b, TR B d o A
K=10m+8T. K=8m+10T. K=6m+12T. K=4m+14T
PUBRPASEI A e Horpr, S EE 2 U JBTHR 56
JIE L35 Ay 4 5% v 8 e € AR R 14 4% i 35 A 22 R G £
s RIS R TR, I 84k
(BB A5 2k gtk 5104k il A 22 R 4 4

E R AR S R

Tab.7 Thesummary karyotypic data of Kerria pusana

Pett 4K 75 Serial number of chromosomes

Z ¥ Parameter

1 2 3 4 5 6 7 8 9
KH Long arm (%) 8.25 732

JH % Short arm (%) 6.01 5.01

42K Total length(%) 14.26 12.33 11.56 11.26 11.10 11.03 10.72 10.02 7.71
LY Arm ratio 1.37 1.46 o © 0 o 0 0 0
27 Type m m

LR (%) 42.15 40.63

iibINGIE T 1.28 1.11 1.04 1.01 1.00 0.99 0.96 090 0.69
DR e 21 ™ L M, M, M, M, M, M, M, S

@ Centromere index; @ Index of relative length; &) Constitution of relative length.

& 8 RIHRERHEZE DT
Tab.8 Thesummary karyotypic data of Kerria nepalensis

Yeta fR 5 Serial number of chromosomes

%% Parameter

1 2 3 4 5 6 7 8 9
K Long arm (%) 11.95 8.66
J Short arm (%) 7.43 7.46
42K Total length(%) 19.38 16.12 12.61 11.43 10.25 9.07 7.92 7.35 6.17
B LY Arm ratio 1.61 1.16 0 0 o) 0 0 0 0
57 Type m m T T T T T T T
F e (%) 3724 4628
HIRHC 4 1.74 1.45 1.14 1.03 0.92 0.82 0.71 0.66 0.56
IR 2 g L L M, M, M, M, S S S

(O Centromere index; @ Index of relative length; ) Constitution of relative length.
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Tab.9 Thesummary karyotypic data of Kerria sindica

Yett Ak "5 Serial number of chromosomes

24 Parameter

1 2 3 4 5 6 7 8 9
K Long arm (%) 8.67 8.85 7.45

JEF Short arm (%) 6.54 4.70 5.61

42K Total length(%) 15.21 13.55 13.06 13.00 11.56 11.02 8.68 7.77 6.15
T L Arm ratio 1.33 1.88 1.33 © © S © © ©
%7 Type m sm m

F LR (%) 43.00 3469 42.69

iiRINGI g 1.37 1.22 1.18 1.17 1.04 0.99 0.78 0.70 0.55
IPOR il L M2 M2 M2 M2 Ml Ml S S

@ Centromere index; @ Index of relative length; ) Constitution of relative length.

& 10 7 MEREZRISHLR

Tab. 10 Karyotypic analysisand comparison among seven L ac insect species

— o = RN

2 Speices AR, R o PMBREC i
Centromere location type Constitution of relative length . Longest/
type index shortest length

iy 6m+12T 2L+ 6M, + 6M; + 48 3B 57.49 220
EEGE AL 4m+2sm+12T 2L+ 8My+ 4M, + 4S 3B 59.71 2.47
FH 48 H 8m+10T 4L+ 4AM,+ 4M, + 6S 3B 59.08 2.68
~rEIR R 6m+2sm+10T 10M, + 4M, + 4S 3A 59.70 1.78
R Y 4m+14T 2L+ 6M, + 8M; + 28 3A 58.56 1.85
JEWURER I 4m+14T 4L+ 4M, + 4M, + 63 3B 58.06 3.14
BRI 10m+8T 2L + 8M, + 4M, + 4S 2B 57.47 2.89
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0.27 um. &4 Lima-De-Faria (1) 4s (04437 P04 7
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32 FLHXAR

Yot R AR WS R T B0 R S R EE
B SR 2008 R A A 0 (N E 2775 (Li, 2001)
% AR AR B 43 1 55 A% 2R [0 U5 1tk RS 4% 0% RATAE
—FME (Yao & Wu, 2004), Wplalfes25mah I
B, EATMR 2 K (Tan & Wu, 1993),
HH 7R 88 s U AZ B L mT DA 5 5% i R
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RN, SRGR RS, amMEkRRSH
N R SR ST VAl o i Y = R S S UM AP S 2 S
Ry JBIHURR IR B S 2 IR AR AN R FR AL
YLt R FARIERL, SR OCRMELR; i
FI MR BN Rk, S Ao R 2 R IOR, Ok
GR R NI «

TEIEASFHE b, A5 d 5 R i (v AR
N TS T B PR TR A A Bl T EL P A 5 i
TR, MK ERSTE e, T iR
R, (EAMNBIEASS L R VFZ MBI )T . =
IR I AN TE S BT B2 3L
[ e BRAEARTE K NEEIR LLAN, 6 HAT e R G 4
BE SR, AT RSN, SR
SRR TR RAR S IL AR . A SR i Ak
AT B b ek, &HARM 22745 kR
N ERKRIE, 11 HARE R AT S ERR SMHERIR ;
Tiah, WA 7 M AR G KA, AR
IR A oAl A . X B R RS 2R
MR IR SR 2% 06 R B A% Y 00 i 4 H 4 RO
A—H

TR B, RS IR 5 SRR SR 1
g MBI BN, TR AR HiAh 5 R
LSRG i e B N P R RS N S =LY QU PN 62
TR T 25 R W, B AR 55 WKW KBt & 9 2 i
H KN AL T2 Btk & (Harland et al,1989) , iX
A BEASAF PR AN KRG B ) (1) AT 2 B, AT
AR R ER b ) & ph el BR A0k, AT

75 R 23 A T B BE AR R 1 5 72 5% i ORI 2% J i 7 3
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