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Genetic differentiation of four straight-culmed provenances of
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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 (1) 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. ]

Key words: forest tree breeding; Dendrocalamus sinicus; genetic differentiation; inter-simple sequence
repeat (ISSR)
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Table 1 Populations of Dendrocalamus sinicus for ISSR analysis
/m /(N) /(E) /
MH 1503 21°51'28" 100°20'40” 15
ML 1010 22°18'59" 99°32'19” 11
XM 1 080 22°37'58" 99°37'20" 15
CY 1 080 23°15'04" 98°56'03" 13
Table 2 The ISSR primers
, (CTAB) ® .
(5" ~3")
DNA; DNA
807 (AG)sT
: 810 GA)T
1.3 (PCR) o
UBC 836 (AT)sYA
9  ISSR (http: /Iwww. 840 (GA)XT
biotech.ubc.ca/services/NAPS/Primer_Sets/Primers. 850 (GT)YC
pdf), o 855 (AC)YT
2 25 pL 857 (AC)YG
) 80 7

. ( 2) 4
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Figure 2 ISSR bands of Menglian population samples amplified

with primer 857
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ABI Verity PCR
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Figure 1 The agarose electrophoretogram of Dendrocalamus sinicus total

DNA extracted form samples of Menglian population

with primer 810

M 13121110 9 8 7 6 5 4 3 2 1

Figure 3 ISSR bands of Cangyuan population samples amplified
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, 73.97%, Nei’s (H)  Shannon (I 0.260 0
03921, , (2.74%) , (21.92%)
) ( 3 (Go) 0.863 4,
, 13.66% , 86.34% ,
o (Nw) 0.079 1,
3
Table 3 Genetic variation in natural populations of Dendrocalamus sinicus
Nei’s Shannon 1%
MH 1.095 9 + 0.296 5 1.064 2 + 0.207 4 0.0377 +0.118 6 0.0555 +0.173 5 9.59
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
ML 1.2192 £ 0416 6 1.1523 £ 0.304 9 0.087 4 £ 0.172 0 0.127 8 + 0.248 9 21.92
cY 1.0411+£0.199 9 1.027 5 £ 0.133 7 0.016 5 + 0.080 1 0.024 3 +£0.118 0 4.11
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
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
2.4 . .
, T 7 ML
Nei’s )
NTSYS-PC V2.11C 4 7 52 2 REXM
(UPGMA, unweighted pair
. . . 21940 5
group method with arithmetic mean) Bt FEMH
4. 4 ; Nei’s o
W ERCY
( 4 ) L 1 1 1 1
, 0.572 6, 0.000 0.125 ‘910..250* 0.375 0.500
T8 A P
, 0.247 0,
4 Nei’s UPGMA
3 Figure 4 UPGMA dendrogram for 4 Dendrocalamus sinicus populations
. based on Nei’s genetic distance
4 Nei’s
(Gy) 0.863 4, 4 Nei’s ( )
o Nybom 158 ( )
DNA (RAPD) s 27 Table 4 Nei’s original measures of genetic identity and genetic distance
(AFLP) 13 ISSR MH M ML cy
’ Ga 0.27, 0.21 MH 0.647 2 0.649 8 0.781 1
0.341121 Nybom , 4
XM 0.4351 0.564 1 0.755 3
’ ML 0.4310 0.572 6 0.696 7
’ cY 0.247 0 0.280 7 0.361 4
o] b
: MH ; ML ; XM ; CY
b
b b
b o
( N )\



27 1 : ISSR 85

, 4 , (-23%C), (- 0.6 C),
(-5.4°%C) (-43C) 2] ’
[14-15]

[16—17]O . ®

1 , ;1

9 ; @ b ’

[l8jO
[19]
ZQDZO
, , (N, 0.0791),
Wright 1, 2l

[1] , . [M]. : , 1998,
[2] , , . [M]. : ,

2006.

[ 3] ZIETKIEWICZ E, RAFALSKI A, LABUDA D. Genome fingerprinting by simple sequence repeat (SSR)-anchored
polymerase chain reaction amplification [J]. Genomics, 1994, 20 176 — 183.

[4] BORNET B, BRANCHARD D. Nonanchored inter simple sequence repeat (ISSR) markers: reproducible and specific
tools for genome fingerprinting [J ]. Plant Mol Biol Rep, 2001, 19 (3): 209 — 215.

[5] LUAN S, CHIANG T Y, GONG X. High genetic diversity vs. low genetic differentiation in Nouelia insignis (Asteraceae),
a narrowly distributed and endemic species in China, revealed by ISSR fingerprinting [J]. Ann Bot, 2006, 98 (3): 583
- 589.

[6] . ISSR X [Jl. , 2008, 25 (5): 666 — 669.
QI Ming. Hybrid identification of Cunninghamia lanceolata x Platycladus orientalis based on ISSR markers [J]. J Zhejiang
For Coll, 2008, 25 (5): 666 — 669.

[7] LIN Xinchun, RUAN Xiaosai, LOU Yongfeng, et al. Genetic similarity among cultivars of Phyllostachys pubescens [J].
Plant Syst Evol, 2009, 277. 67 - 73.

[8] DOYLE JJ, DOYLE J L. A rapid DNA isolation procedure for small quantities of fresh leaf material [J]. Phytochem Bull,
1987, 19: 11 - 15.

[9] WILLIAMS J G , KUBELIK A R, LIVAK K J, et al. DNA polymorphisms amplified by arbitrary primers are useful as
genetic markers [J]. Nucl Acids Res, 1990, 18 (22). 6531 - 6535.

(10] , : [J1. , 2001, 28 (3): 244 - 255.
QIAN Wei, GE Song. Analyses of population genetic structure by using dominant markers [J]. Acta Gen Sin, 2001, 28
(3): 244 - 255.

[11] YEH F C, YANG R C, BOYLE T. Popgeng Verson 1.31: Microsoft Windows-Based Freeware for Populaiion Genetic
Analysis [R]. Edmonton, AB Canada: University of Alberta. Molecular Biology and Biotechnology Center, 1999.

[12] NYBOM H. Comparison of different nuclear DNA markers for estimating intraspecific genetic diversity in plant [J]. Mol
Ecol, 2004, 13 (5): 1143 - 1155.



86 2010 2

[13] SCHAAL B A, HAYWORTH D A, OLSEN K M, et al. Phylogeographic studies in plants: problems and prospects
[J]. Mol Ecol, 1998, 7. 465 — 474.

[14] ; , . [ , 1998, 40 (8): 761 - 767.
LI Jin, CHEN Keyong, LI Bosheng. The variation of genetic diversity of Quercus aquifolioides in different elevations
[J]. Acta Bot Sin, 1998, 40 (8): 761 - 767.

[15] . . : A , 2005, 27 (2): 59 -
64.

HAO Chaoyun, GUO Weidong, LIU Peng. Primary study on genetic divergence within populations of Heptacodium
miconioides [J]. ] Beijing For Univ, 2005, 27 (2): 59 — 64.

[16] , . [M]. : , 1994, 153 - 208.

[17] LOVELESS M D, HAMRICK J L. Ecological determinants of genetic structure in plant population [J]. Ann Rev
Ecol Syst, 1984, 15. 65 - 95.

(18] , , : [l , 1989, 2 (1): 67 - 69.

ZHANG Wenyan, MA Naixun, CHEN Hongxing. The shape of bamboo pollens and their germination test [J]. For Res,
1989, 2 (1): 67 - 69.

[19] , , , .15 [J]. , 2000, 36 (6): 57 - 68.
DU Fan, XUE Jiarong, YANG Yuming, et al. Study on flowering phenomenon and its type of bamboo in Yunnan in past
fifteen years [J]. Sci Silv Sin, 2000, 36 (6): 57 — 68.

[20] , , . 1. , 2006, 26 (3): 270 - 274.
WANG Shuguang, PU Xiaolan, DING Yulong. The structures of reproductive organs and development of the female and
male gametophyte of Dendrocalamus sinicus [J]. Bull Bot Res, 2006, 26 (3): 270 — 274.

[21] WRIGHT S. Evolution in Mendelian population [J]. Genetics, 1931, 16: 97 — 159.

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN RS RRR SR RRER

2009 11 19 , °



