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Abstract: The straight-culmed type of Dendrocalamus sinicus is one of the most important economic bam-
boo resources in Yunnan Province, China. To protect and develop native germplasm resources of the
straight-culmed D. sinicus in Yunnan, the genetic diversity of four straight-culmed provenances of D. sini-
cus was analyzed based on inter-simple sequence repeat(ISSR) markers for percentage of polymorphic bands
(PPB), Nei’s gene diversity (H), Shannon’s information index(I) and Nei’s coefficient of genetic differ-
entiation (G, ). Results showed seven informative and reliable primers with 54 polymorphic loci that were cho-
sen from 80 pre-screened primers. At the population level, PPB was 9.59%, H was 0.036 3, and [ was 0.053
6; whereas at the species level, PPB was 73.97%, H was 0260 0 and / was 0.3921. Also, G, was 0.863 4. G,
indicated a high degree of genetic differentiation among straight-culmed D. sinicus provenances most likely
due to habitat fragmentation and flowering without seed. [Ch, 4 fig. 4 tab. 21 ref. ]
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E AT Dendrocalamus sinicus J& H §i A 1 B F0 & i KA FR, ATFF &0 25 ~ 35 m, J4E0 20
~30 cm, “FHEIFEAY 100 ~ 150 kg ¥, 2 TATES | AR EEM R, 2 g I R AT
Pl A S BRI B HAR R R RV I R BT Rz — ", EJRAT A AR A3 AR T 2 1 P e A
FA R AR AR 1 800 m LATR A LA FLIX. S5 dfe AR 28 3, AT A% 0 434 X Ry 2= Fe P R R B AR L
Mo DS, i AR R, JF HAE AR BL T 2 DR O F 0 RO SCqk, B o 3 i RO SO DR
Wi T rE A XA FPEZ i, RiEa TASTH R, T E R Anpe s, Fhiii
A ARG SRR, HAT IO B R R AE, R I R OC R PR B A S AR s —Jri,
UEARRIE R E e T © A 7E o B HAU I X Bl B R AR A 5 | R B, (EL 2400 1 il i) 2 I 382 4% o B 7Y
YE, AR E e AT I HE)T R I A VA 0 KR R B 9 E A XA 1Y (ISSR,  inter-simple sequence
repeat) 73 TR iC S Zietkiewicz 55 7E i 517 41 8 & R 1 (SSR, simple sequence repeat ) £ AR FEfill |- % Jig
8 — OB BT 7 FARICH R ), [A] SSR A% HAb 7> FARICAH L, ISSR HoR BA7 REm, MK,
THAMEREARAEE AL, C & H TS 2R e TR F Bz —, TEs B iy gt | gt
e ZHEVE S BT S R0 R BT e U M O DT AR B Iz BT . B, ISSR FEOR LI R T TAT st AE 2R
P AESE, Lin %7 FH I1SSR £ R &I EAT Phyllostachys pubescens 10 /™38 35 248 74 [a] H A7 1R &5 (1
B AR . AW B R ISSR 43 F bR iC 01 58 B e A %0 43 A DX DA S )y 380 958 ) 1) 352 4% 43 A K
o, ORI 2 5 AT A BT B I DL R R B AR B A Al A ST BT

1 MK ETE

1.1 #F#

Ve PE 2 7 VG T T AT R O a0 A XN R R TRE A . IR B A HLA AR MR Y 4 A4 AL T K R A
MR 1), REDWEME RIS R, AR SRS E R 09 50 g S BEVLR A, R 2R
50 m,

®x1 BATISSRATW4NERITER

Table 1 Populations of Dendrocalamus sinicus for ISSR analysis

KA JE TR W /m 25 /(N) 2 /(E) FEAEUA
it L TR A S MH 1503 21°5128" 100°20'40" 15
T B S AT R ML 1010 22°18'59" 99°3219" 11
7Y B BB M A S XM 1 080 22°37'58" 99°37'20" 15
W EEE S LB CY 1 080 23°15'04" 98°56/03" 13
4 =]
1.2 & DNAZRH ‘ %2 ISSR3IMFS5FS
RAEAE K WG TC i ML TR 19 4l Ok i 9 A Table 2 The ISSR primers
AR, SRS ki3t =P 3R 1L £ (CTAB) ¢ o A -3
P& S DNA; DNA ¥k B f0 4 B H 43 0% O B 3t
i 807 (AG){T
RLLIS
e s - . 810 GA)T
1.3 3l4isik 5B AR KR (PCR) Y 18K & (o
BT FH 514 % 50 4 0 % Kk RFAE 1 Tk 2% UBC 24 836 (DA
H 2N A (9 45 9 42 ISSR 51 ¥ ¥ 5 (http: //www. 840 (GA)YT
biotech.ubc.ca/services/NAPS/Primer_Sets/Primers. 850 (GT)YC
pdf), o EWEA T AR, 5190 B A JE R Rl 855 (AC)YT
PMLPEBE 2 MEARAE 25 WL B9 S 4K & b b A7 i 3 857 (AC)YG

it ik, AN 80 A5 My BB B 7 AN AR I
M, EE GG (R 2) T4 4 A REREAS AT
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PCR (polymerase chain reaction) 2 i #£ ABI Verity 5% PCR {347, 25.0 wl SR 526045 .
10 x buffer(100 mmol - L™ =& H 3L 4 3L H b EL R £k (Tris-HC1) (pH 8.8); 500 mmol - L™ S AL#H (KC1)2.5 wL,
5 mkat-L™ ) Tag DNA % & i (fermentas)0.5 wL, 25 mmol-L™" Y5 fb5E (MeCl,)1.8 wL, 10 mmol - L™ [
— W R R W SR A R (ANTPs ) (Takara, FAY TR KEARAF) 2.5 L, 10 pmol-L* 54 (I
MR T A TREARAR)S uL, —HIEEM (DMS0)0.5 wl, 50 mg-L" IHAHR DNA 0.7 uL, DK
F 2K (ddH,0)15.0 pL,

PIFT: 94 C, 5min, 1 MMEFF; 94 C, 455, 53 ~55 CORFEEKSI WA MEAE), 1 min, 72
°C, 2 min, 40 ™ME#F; 72 C, 7 min, 1 PMEH,
1.4 PCR 7= 1Y 8 K BB ik

PCR ¥ /™ WI1E 16.0 mg- L™ (93 IEHEBEE AL UK [0.5 x TBE(Tris-#lifZ), 5 V-em™ 7355, LL 100
bp DNA Ladder Marker (100 ~ 3 000 bp) (fermentas ) {E AR ic Al 58434 7 Wr K/, WAL 258 (EB) L ()5
TEBE MR R 5 (UPV) E &, WEIFIEHR,
1.5 BiRESH

FL ik P i v g — 7 38 2 AR R 5 | B — X 5 5 7 05 B A S 4y FAR e . Wl — 51 i 3 =1
P KT RS 2 — B S B O B RV, AR TSSR bric Fl 152 v UK 181 3% vh i 14 7 1y i) A 8 B H gy
TR/, KA UK ERE g e S0 E <17, AHCE 07, ESr /1 B R 1 FHPOPGENE
L3R Z S AL A A e, Nei's SR ZHEEFS 80 (H), Shannon Z 515 B8 % (1), HH
SIHMEERE(G,), FERHR(N,), Nei’s BHEHEE ML 2%, IR ARFSAEIECA % (UPGMA ) i#E
FTRAE, ISR ZE R BE LR,

2 RS/

21 DNAREER

FEEU 4 ASFREERY E AT A DNA WG Dag /Do FLIE N 1.6 ~ 2.0, 55 DNA BESh 4l . #)
FH 8.0 mg- L™ R A I 42 LAY DNA MR 2 M gl i, 45 R BoR DNA Z5407 15 i, A B R (RNA) TS
Yo, WHEAE (B 1), AT ISSR FRICH AR ST
00 BlYYHER

DR JE 10 7 AN S IR . RE 5 LA
B A5 W T 2R G 0 PCR s, %) 0P
BRI SRR 2, WA BT 6557
S5 LA 2 PP 3,
03 IBfESRMAIBEL S

LE RIS 1 7 T LR S b 73 4 B 1 BAMEREERHAHS S DNA il A

ﬁ 57& 'fi[_ )i': ':P ﬁ 54 /I\ g 7‘5\ ’fj )_J—i ; E % *':F 7J( SF‘ Figure 1 The agarose electrophoretogram of Dendrocalamus sinicus total

DNA extracted form samples of Menglian population

M 1T 23 4 56 78 91011 M13121110 9 8 7 6 5 4 3 21

B2 5l4h 857 A ML EFAF St I 38 AF X, A3 314810 CY BFAMA NI A X

Figure 2 ISSR bands of Menglian population samples amplified Figure 3 ISSR bands of Cangyuan population samples amplified

with primer 857 with primer 810
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L, ZEALEEH RN 73.97%, Nei’s 5 H Z 4850 (H) FlI Shannon {75 B 48 %4 (1) 7314 0.260 0 Fil
03921, MBS ERERE, TOUERFZSNLEH R (274%) Mk, MidEm 2508 A% (21.92% ) i
o, BV JE R RN R E R A AL T KT (3R 3) ., TR ABEIRIAY L Ik R E(GL) 5 0.863 4, RUILEYFl
KL, A 13.66%1) 8452 FAFE T IRBEN, 1 86.34% 1 1 A5 48 SH A7 AE T Jm BE], JE 2 0] R B
B A st AR o Ak, R AR TE] A 3R R (V) Ak 0.079 1,

®3 EETEBAMEESHENE

Table 3 Genetic variation in natural populations of Dendrocalamus sinicus

i WL 26 A B TR AR R B Nei’s H:[H ZH4 Shannon {55 . & £& E 2N NN )
0 16 JE A MH 1.095 9 = 0.296 5 1.064 2 + 0.207 4 0.037 7 £ 0.118 6 0.0555+0.173 5 9.59
74 B s A XM 1.027 4 £ 0.164 4 1.004 1 = 0.028 3 0.003 5 +£0.023 3 0.006 6 + 0.042 9 2.74
it % J5 T ML 12192 £ 0416 6 1.152 3 £ 0.304 9 0.087 4 £0.172 0 0.127 8 £ 0.248 9 21.92
WG CY 1.041 1 £0.199 9 1.027 5 £ 0.133 7 0.016 5 + 0.080 1 0.024 3 £0.118 0 4.11
JE HE KT 1.095 9 + 0.269 4 1.062 0 + 0.168 6 0.036 3 + 0.098 5 0.053 6 £ 0.145 8 9.59
PRI 1.739 7 + 0.441 8 1.428 3 £ 0.328 0 0.260 0 = 0.179 1 0.392 1 + 0.256 9 73.97
24 EBEEEBESRESH Y T TEMIL
MR Nei’s 5t 1% B 85 Mt i —BUZ, W
NTSYS-PC V2.11C K PFXE 4 A JERESEATAE I paeg fa pexm
PHEL X B AR 475 (UPGMA, unweighted pair
group method with arithmetic mean) 2 25 43 #r B & REMH
RIS ILIE 4. 4 DERATFERERA—3; Nei’s
AL (% 4) 8RS R Y .
BRI B A, R 0.572 6, @ BRI TR 0.000 0125 1%0%25‘30% 0.375 0500

I 30 PR B OE , S 0.247 0,
3 &gt

AP E BT 4 D JERER Y Nei’s 5t
b 25 (GHRE T 0.863 4, RILMEK
K- B 38 4% 434k . Nybom B.45 T 158 £ b
P %2725 DNA (RAPD), 27 34 8 i Be K g
Z M (AFLP) F1 13 £33 ISSR A6 4 44 B 1) i 5%

B4 ERAERENE Nei's HAEIE B 69 UPGMA REH

Figure 4 UPGMA dendrogram for 4 Dendrocalamus sinicus populations

based on Nei’s genetic distance

&4 EEMTHI Nei’'s BE—HE (MALLR)
FBEHEE (NALETH)

Table 4 Nei’s original measures of genetic identity and genetic distance

JE R MH XM ML cy
i, G R YHE S S 027, 0.21 Al MK 06472 06498 07811
2]k by ok 2 D AN
0‘3‘?\ - 9 Nybom MZiR ILAZ, Eizﬁ4 : XM 0.435 1 0.564 1 0.755 3
Jo B ) e B HE 1AL e AL R B, X AR W]
. s . ) . ML 04310 0.572 6 0.696 7
FEMET AR B0 H A E AT R, SR A
cY 0.247 0 0.280 7 0.361 4

VR I AL i By e B[R, T
HRE AT A Z AR RS, AR R
11 £ o N . S ST TS A B L DR g
AT R PR A P IO 32 ) 32 S S A AT A L SE 23 B SR, LR 2 T A ZRETE

L R ) ) it A 0 A R A S B A g S (I o0 38 BT A9 B | AR 35T 4 R BB A R A B A ) |
BEEAS | BT ARG AL K AR ER SRR ERT 25 1k, Bl riyatfeh
WA, EHAS A WGBSR . BT AR X AR 2 jg il AKX AR &, i HLAY
IR T JEC VU P TR 19 S oS ot DX, ol R B T 5 AR i e T B R e B e AT A O GBI R 2 —

LT MH @b s ML i e i XM PG BE i, CY ieia i,
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iR
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