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Abstract; Genetic diversity and genetic structure of Dendrolimus tabulaeformis populations in 1 Pinus tabulaeformis-
Dahurian larch mixed forest and 2 Pinus tabulaeformis pure forests from Pingquan county were analyzed by using amplified
fragment length polymorphism ( AFLP) ,and the environmental conditions of 3 forest communities were also investigated. The
results showed that the genetic diversity of populations in pure forests was higher than that in mixed forest. The important
factor which influenced the genetic diversity of tabulaeformis in different pure forests was the growth status of forests. Mixed
forest has obstructing effect on gene flow. The gene flow between populations was nagetively related with the species

abundance of the forest.
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RS AR R HA T B R B B B A AR AR D WA BRI B AR SRR IR R I B A
HERRYNBREERESE — W™, XTIFEE XM R B RFRER & SRR H
EHRRGE

BEERERERMAERAEERYEERR™ AT FI 5 E T X B St i SR i S 1
KRB, KERFEH CIS BV & X RERM AL 7 A8 B BT, 20 T 0 SHARE
AEHSIR T B AR B AE B R X R . 6B RAPD 3 AR X4 7 [F) 4 35 1 135 8L 39k ( Pardosa
pseudoannulata)8 A HEERFHRERFEE A 3 12 B AEHEREAT T RO, 3R T H 5 A MM XHE . BYCCEA
RAPD-PCR HARBISE T REMERE L HHEF Myzus persicae(Sulzer) BFHHE 3L 45 R R - 3 MEEF A9 A 7] 3 35
B DNA R EAN" . 4T HEBIAERIFEAHEN T i SR AR, R TE AR
RSB HPIEKE, ROBAY B BB AT (AFLP) HR™ ' % 52 B AR 4 2 B o 3
PATE BRI AL AT T B1
1 ##5FEE
1.1 BT s ot

SR B HAL T AbAR ARALER , L0 L BkOR ¥, A T R4 118°21°03" ~119°15'34", b 45 40°24°0" ~ 40°40'17”
TEEIN, AL T BRI = 5, 5B, 4R F 3SR 7. 3°C , A R TR 135d, e & 9 542mm,
J& MEHF R 2 KB S A
1.2 e

2007 4F 7 A TP REZ AR R 2 MHARLEARC T, T) F0 1 ASHAA- MR (D) , 1%
SR BEATUEURE S SR 58 B [B] SE 0 28, R PSS A - 20°C kA & o
1.3 FRHAESRAA

S ATE R ARERE TR SL 3 MR HEME , B IR 20m x 20m , 553 F 2k R 2 20 BRIHA L HIFA B B
B IDRIEMARTIIE, FARIEHEHIT DUATHEE MR SR BE , [ IHE SR i B e o B B3 3 1ol o 725
AMSHER AP RAILAEA B S A 4m x4m F1 5 4> 1m x 1m BT, 70 FIREEAE YR IR E A H
PirpR MRE(R D)o
1.4 +REAEHRT RN E

FERAARIEML A, 35 0 IR B SR T 1R 10em BACRE T BT L=, W AR RERIE AR
BN EAVRANRNTE(RD),

®1 WAEENREER

Table 1 Environment indexs of two communities

Fh#£445 Population numbers 1 I m
Shannon £ #EHE ¥ Shannon-weaver index of diversity 3.0896 3.0445 3.3296
Simpson ZREPEFEEL Simpson’s diversity index 0. 8431 0.8327 0.8348
Y& Gradient 34.3333 36.0000 31. 6667
HBE Tree height 7.7963 8.4579 7.9463
BJ12 Diameter at breast height 10. 9422 13.5231 11. 6269
HBE & Crown density 0.5214 0.5061 0. 6081
A Nitrogen 0.0051 0.0049 0.0107
A LR Organic matter 22.6377 32.6989 32.2796
3 [W] Exposure FHIE Adret 2 [H (BH ) ¥k Half adret BAYE Ubac

I, I . #4k pour forests; II : JBAZ R mixed forest

1.5 F[H4H DNA KIHRE
R AR R AR (JLa0) A FRA R R FE 4 DNA B & (BOHR) , B3 BT & i
BEAT , R SRR B e r TR iy DNA PR BERIZEE
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1.6 AFIP 447
1.6.1 MEUI5&ERE

£ 1. 5ml LY, A Y +/TANGOTM buffer 8ul,EcoRI (10U/wl)0.25ul,MseI(10U/pl)0. 25 ul, 5
DNA #j250ng, i ddH,0 #6782 & 40 pl, FEUIRIES G ,37CEEY) 1. 5h,80C K% 15min, 7F LRI Z G
A0pl 2, A 20l 20T B &K £ : 10 x Ligation buffer 2p], EcoRI adapter( 5Pmol/ul) 1pl, Msel adapter
(50Pmol/pl) 1ul,T4DNA Ligase(5U/pl) 0.15pl( LA E3503 4 Amresco A=) ,ddH,015. 85 ul, B#%iRE
57,22°C % FE > 3h,65C K i 10min,
1.6.2 PCR¥ 1

Wy CRARA 1 N EEERENTY, 25 Wh IR REREARRR AR E#4, FTHRNE HE
THI B 5r4H R : 10 x PCR buffer 4pl, EcoRI 4 15|47 (50ng/pl) 1 pl, Msel FiH 35|47 (50ng/pl) 1 pl, dNTP
(10mmol/L each) 1 ul, Tag BH(SU/wl)0. Syl BEUIR AR S wul, i ddELO 752 M40 L, EEEEIRA  HEF
PCR ¥ 1 e i, ¥R A 94°C 30s,65°C 30s( —=0.7°C/cycle) ,72°C 1min, 3t 11 4MEFF;94C 30s,56C 30s,
72°C 30s,3L 22 PMER

PR 3G DAY 37 0B, R BR 3 N ESREmERN T Y (IR BEEEARGRAH
BALFIYFFIRZE 2) , BT R R T 5 B4 AR : 10 x PCR buffer 4pl, EcoRT 33 M9~ 3 5| #) (50ng/wl)
1 wl,Msel 3E3 M4 15|47 (50ng/ul)1 pl,dNTP(10mmol/L each)1 pl,Tag @ (5U/wl)0.5ul, A ddH,0 #p3E
Z RATR 40 pl,R%IRS),PCR ¥ WA SHY R A,
1.7 7SRRI SR BTk

BUSEMEY 18979 10 pl, SEEMBFFZ PR LRI 4:3 B 55,95 CAEM: Smin, 37 B2 B vk
B ,6% 2B PR TR T M IR AR BE B v UK , ZE B UK N LA 1 x TBE S HL 3k 5% ¥, PBR322 Jy DNA Marker, {HZ) %8
3OW HEATHIK, MY B E,
1.8 ¥dEabs
1.8.1 FpEREERM K e 4t T

AFLP #3457 LA 0 5% 1 Geitse sy o i, ¥ I T A 7Emd TR (B 1, B NIMRE 0, 3R] POPGEN32 %k
BN S [ PPB,PPB = ( BA ZRMA S8R T B AL s 30 x 100% ] WL 45 4 B R 4
(Na) FHRENLFEHEL(Ne) \Nei 38 fE 28 80 (H) \Shannon {5 B8 4(]) BB AR R E ZH4 (H,) B
AR S (H) HRRRRE 2 H (D) FEREMERE(Csr) FERW(N,) o
1.8.2 A5 HRLEE S

oM e R VAR R R A A DR & B SERHE M A EXCEL 2003 344, 43 B G iHix sedgdn
BRI T B ME,
1.8.3 Erabr

Fi DPS V7.05 35347 2 ANMHAA SRR R 5% R 2R XA & A R e SR M R B
1.8.4 Wbttt

Fi DPS V7. 05 3431 %& Shannon-Wiener $§4{( H) ,Simpson $§%{(D) ,

®2 ST DERGSD

Table 2 Primers used in the selective amplification

314751 G+CAR(%) 31451 C+CAR(%)
Primers-EcoRI sequence G + C content Primers-Msel sequence G + C content

E03 GACTGCGTACCAATTCCGG 57.9 M02 GATGAGTCCTGAGTAACAT 42.1

E04 GACTGCGTACCAATTCCGT 52.6 M04 GATGAGTCCTGAGTAACGC 52.6

E05 GACTGCGTACCAATTCCTC 52.6 M06 GATGAGTCCTGAGTAACTA 42.1

E06 GACTGCGTACCAATTCCTG 52.6
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2 HREHH
2.1 PHER

P REATRE 5 HEI WX 3 ANFRE 135 KM DNA #1797 38, L5 8) 146 R T 3 FHH) DNA Z&H
(B 1), FEETI1 9938 1 29. 2 A4, b uR 2 592 E06-M06, Jy 39 4%, & i) /& E05-M04, g
20 &, ARETI AT I8 B 2B RN Z B IR —E 25, RKK E03-M06, 5 94.7% ,
B/ A E05-MO4 ,SEX R 75% (£ 3) 6

M
622bp
404bp
309bp
242bp
201bp
190bp
160bp
147bp
123bp
B 1 595 E04&M02 iy I, T, ISFhE ATLP 35405
Fig 1 AFLP fingerprint with E04&MO02 primer of population I, I, Il
M.+ FEFRC  Molecular weight marker
£3 AFLP 4859 FoIMiE@ER
Table 3 List of AFLP primer labels,primer sequences and amplification results
SlaE By EHR ERMHER EBMEA R
Primer combination Total bands Polymorphic bands Polymorphism( % )
E03-M02 22 18 0.818
E03-M06 38 36 0.947
E04-M02 27 23 0.852
E05-M04 20 15 0.75
E06-M06 39 32 0.821

2.2 BIEEHNE

H# 4 A, 70 R B R YR K F b, H PPB 24 84.93% (124 4%) ,Na 3 1. 8493 +0.3590,Ne i
1.4371 £0.3718 ,H % 0.2561 +0.1896,1 3% 0.3877 +0. 2588 ,#5/R T IHFA Tl BA FE R BE LM,

FFEEK B A B BRI HSIRF N 1 > 1 > I, AFT4AE 1 550 1 SRR STE
¥R T A TE TR TS M8,
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F4 WNRMBERFBHEOBESHE
Table 4 The genetic diversity of two Dendrolimus tabulaeformis populations

Fh#£445 Population numbers I I 1| 3T Total
2 Az Polymorphic bands 107 99 91 124
A MEALE E 4% Polymorphism( % ) 73.29 67.81 62.33 84.93
R <5 {v; 55 # Observed number of alleles 1.7329 1.6781 1.6233 1.8493
BRI FEE B Effective number of alleles 1.4804 1.3694 1.3441 1.4371
Nei 32152 RS ¥ Nei’s gene diversity 0.2683 0.2127 0.2024 0.2561
Shannon {5 5,35 4% Shannon’s Information index 0.3935 0.3193 0.3046 0.3877

I, 0 . E R fE; I IBSHP IR ERF##E 1, . Dendrolinus tabulaeformis populations in pour forests; Il : Dendrolimus

tabulaeformis population in mixed forest

2.3 BILEMMERR

MRS TLAE 3 MEA B R AR BB ELHE H, 08 0.2561 , P e TR AR RN ZHE Hoy
0.2278, FiftEIH B R ZHE Doy iy 0. 0283, R EIFIREE R AL 0L R EL G5, 0 0. 1107, BT AR5 38 5 o
FiRE BB R 11.07% , KEBD R RFIETFREN (88.93% ) o AL M HEZ FIEZEE R N,
o 4.0165, LB R ] 2R AR AR H A o

®5 FTR#EMH, Hy G, MN,
Table 5 H, Hg.Gg and N, of different populations

FER S
b} H H G N,
TH lem Sample number (No. ) T § st "
SEISE Average value 135 0.2561 0.2278 0.1107 4.0165
FRAEZ Standard deviation 0.0359 0.0308

ST AR H (32 6) , IRISHRS I SRR #A T Ak 22 A B9 28 DR 359/ T PR AR ) B 2R
W, AR TIRSHREITHAA T RS EA TR B R MR EE LR, F AP 2 EERK 1 5
THAAZEAR SRS Z IR Bl #A T B AR/ T TSR SR 5 1R 3P 2 R #A 36 i B ZE R S8 o

®6 FRMFAFH H Hg .GgHN,
Table 6 H,,Hg,Gg; and N, of different population combinations

Ras B B B . R

. . . T S ST m
Population combinations Sample number (No. )
I1 &I 90 0.2619 0.2353 0.1016 4.4227
IT&II 90 0.2256 0.2075 0. 0800 5.7480
I1&1 90 0.2596 0.2405 0.0737 6.2809

I, 0 . AR RmfE; I IBSHP RN ERMBE 1, 1. Dendrolimus tabulaeformis populations in pour forests; Il : Dendrolimus

tabulaeformis population in mixed forest

2.4 BASTHAASEARE NI AA S IR P BRI B T

VA B OMRHIEE BRI E 202 > 85% Jotnife, Fgt i 3 B diAL B IR A SRR R BT (R
7)o WNERFTELIE H , XA B R SRR ERE T 1 5, &80 5w (0.4736) , TG 5>
WAE 0.35 YL L, BLBAAR AR OR LR A A B HUR A 2 I T RE R, WBET 1 BE EE, A FH
B BE R/ T AU SRR, LB R WX A MR LRI A B IR SR T
BRI, AR GO B
4 g

ARION T A B AR SR SRR RIRE R, B AFLP SR Xl #A TR Sk A4
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ARERIE P AR BB A BRI RERT T TS S04, A T 3 M RER AR ER M, R T i B
R LRRE

£7 WOMBARFEEFOERSPHER
Table 7 Principle component analysis of two Dendrolimus tabulaeformis population

FUHs ALAFAE 7] B Normalizing characteristic vector HF 1 Factor 1 A F 2 Factor 2 A F 3 Factor 3
Shannon £ #EHE ¥ Shannon-weaver index of diversity 0.0713 0.4008 -0.5654
Simpson ZREPEFEEL Simpson’s diversity index 0.1702 0.4177 -0.132
P E Gradient 0.3840 0.2226 0.3109
3 7] Exposure -0.3223 0.3353 0.3593
HBE & Crown density 0.1225 0.4073 -0.0627
A LR Organic matter 0.3471 -0.1311 0.4777
# Nitrogen -0.3556 -0.3553 -0.0035
5 Tree height 0.4736 0.0017 0.1852
B2 Diameter at breast height 0.3530 -0.2849 -0.2041
%4 E Incidence extent 0.3223 -0.3353 -0.3593

BHF1,HTF2 fIEF 3. EnminE R MR e MRS R MER 3 A~E B D Factor 1, Factor 2, Factor 3 3 principle components which

effect the genetic diversity of Dendrolimus tabulaeformis populations

(1) WA E R EA FERRE DR, (BRRER R BB, KE DB RAFE TR, FRE LG
—/NRGr o WRIEAHT P RIX A E KE R, UM OB R, e g >, R YRR 8, K
B PRI RS A A B AT, BRI AA B R IR AR T B R A PR R WG L 2 M PR AR 1 I A
TEREBEEEE, MR U R B B T8 b T BT BT 0 1 72 BR B4 B 9 B P (OK P BE RS
FHIAON Tkm) | HERA IR A K, A SEFEE )/, T A B R L RA — 2 KFREES) , A e IH)
FPWER, FEAR T Rt ] B3R A2 04k o

(2) oy REV RN B R M RRR A SN EEER, b TS REE AR, RS+ 5
Yirp ARSI E T —E N ER, B A T AKX S RA FRE R EEE D, HEmRE
HMMRRE TG0, RS, PR HEES R RERONE SN B R ER, RS TR B R
FHREER , R T KRR e 2 e

(3) THAREI R A AR 2 L R B Oy R B R T, B AR AR A SOIR D0 2 B TR A (R P SRR v
A RHERESHENERRR, BT 2 M ENZMNERAEE L™ E, HLAEEZR AKX,
BRAHR T LA HAEM > KBV R BB 0L T , SRP AR X R RO RRE th b B R e B R Mt LB

(4) AT AR XA MR RER A 2 REtE A — R, (B XM P B R A 2 e 7 A R T 2
XERRGEEANER, DEABNETOEZRRER, BEF7EREFRIE, Ay A R E 6
REPHERRR. WAERFHEE G R A SRR —ER W, BER LR -0 I E TR
R,

(5) TRl A T BRI 2 I B 2 PR 0 BRI, IR SR ANk P B T Fh SRR S AR IR SR R —
TEZS, B4 T XA S A B R ) , 203 B B ) BRI S P i B B B SRR FE
RS, TERIHT , Wb BB , R R R 20, KRB AR ROIREUSF , AR AP IR B 5 A R SR A
EAMRBRAER, BRI T ST A B REEAR, KR RTY B S SR ] 22 B R e
B, AT IO TR ISR X #A T HURR 3 =2 18] B4 2 R I RO B PR

(6) AL b B Y 2 B X R R RA — M, EARTE F Ry 2k 155 1 Sk S5R
AR AL B R R A — e 20, BI R ZRECRE 1 ShALik SRS Z I B9 AL B 2 P X
NF TSRS SR HHAA B R AR . G AT LATA D 4 36 S 3 59 228 R 3 /N S5 il A vk
ZIRIETh 2 B AR
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TEARBIFH ,3 TP F I K FEE B AUR 29 Tk, B 0H 0 380 B 8 o3t #A 36 ML 33 % 2RI B R TR B/
ASCHTR G| P03 R AR A R EXT5 | 9 38 H 29 30 M) L BRATARIBT SR AFLP J53%
B A ], e 3= M A B X, A0 Gaudeul S5 3 A AFLP 5| ¥5%43k B Eryngium alpinum FHHEE)
BrgTeh, L4 3 110 A 2™ s Mackill %5 %¢ 7K 78 ( Oryza sativa) BIBFFER, 18 A5 HIX44™ 3 1 529 A
AU, RA R FEE N AFLP KT M5t B BRY VAT S IR AR R ISR BEA PR RE AL RO B
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