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Abstract; Taking twenty-eight geographical provenances of Quercus acutissima Linn. from Guangxi,
Guangdong, Guizhou, Hu’nan, Zhejiang, Anhui, Jiangsu, Hubei, Sichuan, Shaanxi, He ’nan and
Shandong as research objects, variation status of six phenotypic traits including four leaf traits ( leaf
length, leaf width, petiole length and ratio of leaf length to leaf width) and two growth traits (height and
ground diameter) was analyzed. Coefficient of variation (CV) and relative range (R°) of all traits among
and within provenances and phenotypic differentiation coefficient ( Vsi) of all leaf traits among
provenances were studied, and analyses on correlation and principal component of all traits were also
carried out. Moreover, the cluster analysis on twenty-eight provenances was also done. Results show that
there are extremely significant ( P < 0. 01 ) differences in six phenotypic traits among different
provenances, while within provenances, there are extremely significant and significant ( P <0. 05)
differences only in leaf width and leaf length, respectively. Average value of Vst of four leaf traits among
provenances is 23.98% , in which Vst value of leaf width is the biggest (42.39% ). In six phenotypic
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traits, CV average value of petiole length is the biggest (33.60% ) and that of ground diameter is the
smallest (16.25% ), and among different provenances, CV average value of all traits of provenance from
Hanzhong of Shaanxi is the smallest (14.39% ), while that from Jurong of Jiangsu, Wanyuan of Sichuan
and Yishui of Shandong all is above 30% . There are obvious difference in R° value of all traits among
provenances, in which, R° value of provenance from Wanyuan of Sichuan is the biggest (60.99%), and
that from Xinning of Hu’nan and Hanzhong of Shaanxi is smaller (less than 30% ), while that among six
phenotypic traits is 34. 93% —44. 98% with a little difference, meaning the difference in extreme
variation degree is obvious among provenances, and that is not obvious among phenotypic traits. In four
leaf traits, there is highly significant negative correlation only between leaf width and ratio of leaf length
to leaf width, while there is highly significant positive correlation in other traits. There is a negative
correlation between leaf traits and growth traits, while there is a highly significant positive correlation
between height and ground diameter. The contribution rate of the first and the second principal
components for phenotypic trait variation of ). acutissima provenances is 43. 663% and 27. 695% ,
respectively, in which, leaf trait variation plays a dominant role in the first principal component and
growth trait variation responses mainly in the second principal component. According to cluster analysis
result, twenty-eight geographical provenances can be divided into two groups containing twenty-two and
six provenances, respectively, but there is no obvious relationship between cluster analysis result and
geographical distribution of provenance. It is suggested that there are rich genetic variations in (.
acutissima provenances, and their phenotypic trait variation exists mostly within provenances.
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Table 1 Location and geographic coordinate of 28 provenances of Quercus acutissima Linn.
fRBG 7 G £ 3 fRB% 7 G A3
Code  Location Latitude Longitude Code  Location Latitude Longitude
RS JUPERlK Rongshui of Guangxi N 25°06’ E 109°08’ CI GBI Chizhou of Anhui N 30°11’ E 117°28’
LC IR ERE Lechang of Guangdong N 25°08’ E 113°21’ TH LI Taihu of Anhui N 30°37’ E 116°24’
RJ FEHAAYT. Rongjiang of Guizhou N 25°56' E 108°30’ LA LGNE Lu’ an of Anhui N 31°29’ E 116°05’
SS S =7 Sansui of Guizhou N 26°53' E 108°52' CZ GBEM Chuzhou of Anhui N 32°10' E 118°04’
HP oM #F Huangping of Guizhou N 27°52' E 107°38" JR VLIA)ZE Jurong of Jiangsu N 32°04' E 118°51"'
cs HIFF 7> Changsha of Hu’ nan N 28°12’ E 113°04’ XS WAL 7K Xishui of Hubei N 30°27’ E 115°13’
CcD 5175 % 1% Changde of Hu’ nan N 29°03’ E 111°41’ XF 1L FE4E Xiangfan of Hubei N 32°13’ E 112°04’
XIN  #I®T Xinning of Hu’ nan N 26°26’ E 110°50" YA WILZEZ Yuan’ an of Hubei N 30°48’ E 111°42’
YY WIEE & H Yueyang of Hu’ nan N 29°13’ E 113°03’ LZ PUJI M Luzhou of Sichuan N 28°28' E 105°37’
SZ 15 FH Sangzhi of Hu’ nan N 29°28’ E 110°03' wY P91 55 Wanyuan of Sichuan N 32°05’ E 108°03"
KH WIVLIF4E Kaihua of Zhejiang N 29°09’ E 118°23' GY PUNIIJJG Guangyuan of Sichuan N 32°16’ E 105°27'
JD WL Jiande of Zhejiang N 29°29’ E 119°16’ HZ B Py v Hanzhong of Shaanxi N 32°49' E 106°30’
LQ W e R Longquan of Zhejiang N 28°01’ E 119°07' NZ VR 9@ Nanzhao of He’ nan N 33°35’ E 112°24'
XN LZRUAT Xiuning of Anhui N 29°33’ E 118°02' YS W Z5YT7K Yishui of Shandong N 35°48’ E 118°44'
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Table 2 Variance analysis result of phenotypic traits among and within provenances of Quercus acutissima Linn.

e 7 CHE)  MS(df) )

Phenotypic trait PRI (27) TR A (252) HLIR (560) il ] PN
Among provenance Within provenance Random error Among provenance Within provenance

4K Leaf length (L, ) 251.41 8.86 5.55 28.37 ## 1.60 *

58 Leaf width (W) 13.44 0.90 0.34 14.99 sk 2. 64 #x

MRSELE L /W, 3.47 0.75 0.58 4.64 wx 1.29

47 Petiole length 1.29 0.08 0.06 16. 09 s 1.39

4% Ground diameter 6.29 1.08 - 5.83 #x -

PR Height 1.75 0.24 - 7.29 sk -

D Fy05(27,252)=1.54; Fy ,,(27,252)=1.83. * ; P<0.05; #* ; P<0.01.
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Table 3 Variance components among and within provenances and phenotypic differentiation coefficient ( Vs¢z) among provenances of leaf

phenotypic traits of Quercus acutissima Linn.

Ji 2ok T ES R E TR %
Variance component Percentage of variance component

IR

Phenotypic trait AR A IRA AT A IRA Vst/ %

Among Within Random Among Within Random
provenance provenance error provenance provenance error

It Leaf length (L; ) 0.369 0.734 5.554 5.54 11.03 83.43 33.45
58 Leaf width (W) 0.039 0.053 0.621 5.47 7.43 87.10 42.39
HACTELL L /W, 0.005 0.061 0.579 0.78 9.48 89.77 7.58
41 Petiole length 0.001 0.007 0.058 1.52 10.61 87.88 12.50
SFHIME Average . . - 3.33 9.63 87.04 23.98
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Table 4 Coefficient of variation of phenotypic traits of 28 provenances of Quercus acutissima Linn.

KPR R R E/ %  Coefficient of variation of different traits
JE renanc S 5 o It < . fth 15

R Provenance Leaij‘l{;lglh Leaf+ ;idlh [HLL\/%('L/ b [tjtfjlt Iff i'E}In Glrtoljld ffﬂ”ﬁ

(L) ( W) L L length & diameter verage
] P EiH7K Rongshui of Guangxi 16.11 23.27 16.76 28.22 13.28 12.02 18.28
IR B Lechang of Guangdong 14.36 33.70 28.69 13.77 25.97 23.76 23.37
FINFEIT. Rongjiang of Guizhou 15.30 22.26 21.01 33.98 27.94 19.95 23.41
HJH =74 Sansui of Guizhou 17.95 15.99 13.48 31.54 18.74 18.43 19.35
Ft M #F Huangping of Guizhou 19.32 21.26 11.46 25.01 13.68 18.10 18.14
IFE K> Changsha of Hu’ nan 14.02 13.81 10.53 23.08 17.83 26.06 17.56
15175 % 7 Changde of Hu’ nan 12.18 15.67 14.82 26.90 19.79 17.45 17.80
IR T Xinning of Hu’ nan 12.29 19.51 12.99 38.84 12.33 12.24 18.03
WFEH Yueyang of Hu’ nan 11.95 13.70 11.79 28.92 12.94 26.06 17.56
1 Pd S84 Sangzhi of Hu’ nan 11.88 17.31 14.73 41.39 24.72 11.06 20.18
WL I Kaihua of Zhejiang 16. 88 31.73 24.38 40.35 24.89 17.96 26.03
T A% Jiande of Zhejiang 23.08 34.25 26.16 44.99 10.48 13.58 25.42
Wi JE R Longquan of Zhejiang 17.70 29.28 23.36 49.45 17.26 13.72 25.13
GRRT Xiuning of Anhui 18.84 28.12 26.78 20.97 20. 66 12.79 21.36
LM Chizhou of Anhui 13.15 24.49 16.03 35.08 16.75 12.63 19.69
LRI Taihu of Anhui 12.71 15.90 16.12 27.14 26. 64 9.92 18.07
GOSN Lu’ an of Anhui 20.93 27.10 15.93 25.10 40.77 11.82 23.61
LR Chuzhou of Anhui 17.73 25.56 19.57 42.53 15.04 15.20 22.60
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EMARMAE TR B/ % Coefficient of variation of different traits

; K IH- 55 ” AR K . 1%

PR Provenance Leaf?]“li?lgth Lea;»;’idth UIJK/%‘S ke ljj;ijlf Iffiﬁjlt Gif:ljrid Tﬂ]{rg

(L) (W) Lo length . diameter verage
VLI 4) %5 Jurong of Jiangsu 31.53 17.62 28.49 61.97 16.79 24.97 30.23
WAL /K Xishui of Hubei 21.21 20. 82 17.41 46.95 28.30 15.86 25.09
W4t FE4% Xiangfan of Hubei 29.55 23.64 18.69 33.27 20.36 9.57 22.51
WIJLAEZ Yuan® an of Hubei 15.68 22.19 19. 14 31.11 17.73 12.78 19.77
PYNI5 0 Luzhou of Sichuan 21.53 21.65 11.15 26.72 17.08 12.46 18.43
PUJI| J7J Wanyuan of Sichuan 29.73 26. 12 39.37 41.37 32.41 23.35 32.06
PUJI ] JC Guangyuan of Sichuan 31.65 33.05 21.29 49.87 16.20 13.82 27.64
BePE I H Hanzhong of Shaanxi 10. 65 14.95 10.33 21.21 21.67 7.52 14.39
VB P9 7 Nanzhao of He’ nan 17.33 19.29 12.61 23.20 21.15 18.88 18.74
IR PT7K Yishui of Shandong 24.41 29.24 32.78 27.90 46.06 23.20 30. 60
SEIHE Average 18.56 22.91 19.14 33.60 21.34 16.25 21.97

x5 28 MRFEMIERE MR OERE

Table 5 Relative range of phenotypic traits of 28 provenances of Quercus acutissima Linn.

HHARAXT 22/ %  Relative range of different traits

N o H: [ ” AR K . =
PR Provenance Leaf?]“lijlgth Lea;»\:’idth DIJK/Z\:‘E K lj—etif: II}‘I;'%}JII Gif)jmd izji]ﬁ
(L) (W) Lo length 18 diameter verage
J" PG RK Rongshui Guangxi 42.92 40.00 34.60 25.00 21.21 28.82 32.09
J" %45 B Lechang of Guangdong 31.25 41.90 68.13 16.67 54.55 60.23 45.45
HINFEIT Rongjiang of Guizhou 50.83 38.10 53.18 29.17 54.55 53.03 46. 47
HM =F Sansui of Guizhou 40.83 19.05 30.15 33.33 36.36 35.16 32.48
Bt #F Huangping of Guizhou 67.50 45.71 24.73 29.17 33.33 55.33 42.63
IR K> Changsha of Hu’ nan 42.08 20.95 20.50 29.17 51.52 93. 66 42.98
IR H #% Changde of Hu’ nan 40.83 28.57 31.25 29. 17 39.39 42.07 35.22
I REH T Xinning of Hu’ nan 27.08 34.29 23.88 25.00 30.30 35.16 29.28
IR MH Yueyang of Hu’ nan 42.08 29.52 23.17 25.00 24.24 63.69 34.62
WG F M Sangzhi of Hu’ nan 40.42 30.48 32.36 66. 67 45.45 24.78 40.03
WiiT 4k Kaihua of Zhejiang 35.42 64.76 72.04 41.67 57.58 52.16 53.94
WL A Jiande of Zhejiang 72.08 76. 19 64.29 62.50 18.18 30. 84 54.01
WL Longquan of Zhejiang 28.75 29.52 59.94 16.67 30.30 43.52 34.78
LR T Xiuning of Anhui 40.42 40.95 53.14 29.17 51.52 41.50 42.78
LM Chizhou of Anhui 32.50 47.62 42.31 58.33 48.48 47.55 46.13
G Taihu of Anhui 36.67 34.29 34.55 29.17 60. 61 30.55 37.64
TN Lu’ an of Anhui 43.75 31.43 33.35 20.83 51.52 31.70 35.43
LRI Chuzhou of Anhui 44.58 40.95 40.77 66. 67 27.27 44.09 44.06
TLIFA)%E Jurong of Jiangsu 51.25 21.90 48.83 20.83 45.45 61.67 41.66
ALK Xishui of Hubei 50.42 27.62 30.15 41.67 75.76 43.08 44.78
WIJLFEHE Xiangfan of Hubei 70. 00 29.52 39.41 37.50 36.36 27.95 40.13
LI 2 Yuan® an of Hubei 33.75 30.48 37.88 33.33 42.42 36.31 35.70
DU M Luzhou of Sichuan 48.33 33.33 20.36 58.33 45.45 44.96 41.79
PYJI| 7 Wanyuan of Sichuan 50.83 23.81 100. 00 41.37 53.94 49.86 60.99
PJIJ"JG Guangyuan of Sichuan 60.00 32.38 50.42 49.81 37.58 44.96 53.53
BePE I H Hanzhong of Shaanxi 25.00 21.90 21.83 20.83 36.36 15.85 23.63
B B4 Nanzhao of He’ nan 59.58 30.48 34.31 33.33 48.48 63.40 44.93
IR PT7K Yishui of Shandong 37.92 32.38 79.05 12.50 60.61 57. 64 46. 68

SEYIMH Average 44.54 34.93 43.02 38.39 43.53 44.98 41.57
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Table 6 Correlation coefficient among phenotypic traits of Quercus acutissima Linn. provenances')

ZMARE] A R B Correlation coefficient between different traits

IR

. o = bth 44

Phenotypic trait Lcaufﬁzgth Le:er widih iﬁt DJ{%@ e g"‘% (“irﬂf)f;d
(L) (W) length L eight diameter

M4 Leaf length ( L) 1.000

5% Leal width (W, ) 0. 747 #x 1.000

5K Petiole length 0.421 #* 0.324 s 1.000

R FEEL L /W, 0.287 s —0.355 #x 0. 121 s 1.000

Pk Height -0. 189 = -0.134 = -0.034 -0.030 1.000

4% Ground diameter -0.161 = -0.087 -0.059 -0.028 0.598 s 1.000

D osx , P<0.01; * . P<0.05.

2.4 A 28 P ERHEMIERRESINER
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RO LA LK T TE A )b 2 |
DUy e P 0 FR RT3 22 BRI 55 2 Rk
UG ZRIR B TR SR TSR R T ]
JUOTAILZRYTK 6 A

2.5 BHFMEREERTEROERS S

PR RRAR AR R 2R 50 PE AR A S5 19 3 B A3 40 B 45 AR
W T, A5 BIR JRERFP IR MR AR T 5 1 M
552 R B TTHRR AR 43. 663 % F127.695% ;7F
S5 BRI B R A S, R K Y TR
5 71.358% ;e R K A R AR 1) AR,
KEN0.912, e 2 EMA, R S AR 1Y) DTk R
BB E] 80% LA I, 57 2 = pl oy 2 B i A R Ptk L
4 A R R A SO AR R A AREAIE ) DRy TE AR, LA
R B8 A 1) S 2 R U



42 LENE7/ I AR RS N N 234

14

18

15

12

16
27

11
20
21
26
17
22
23
10
19
24
13
28

LIL‘I_ L L L) L]l

25

1 1 L 1 ]
12 16 20 24 28
Recaled distance cluster combine

=
~
0

1. T PEgEhK Rongshui of Guangxi; 2. TR EKE Lechang of Guangdong; 3. FNAATL Rongjiang of Guizhou; 4. HM = Sansui of Guizhou; 5. S
#7357 Huangping of Guizhou; 6. WIHF{<¥) Changsha of Hu’ nan; 7. 17 % 7 Changde of Hu’ nan; 8. WiFg#i T° Xinning of Hu’ nan; 9. )55 & FH
Yueyang of Hu’ nan; 10. 1§ FH Sangzhi of Hu’ nan; 11. #i{I.JF{L Kaihua of Zhejiang; 12. #iiLEE Jiande of Zhejiang; 13. WiV JER Longquan
of Zhejiang; 14. LR T Xiuning of Anhui; 15. AN Chizhou of Anhui; 16. LRI Taihu of Anhui; 17. Z#N% Lu’ an of Anhui; 18. %@
BRI Chuzhou of Anhui; 19. VL.754)%F Jurong of Jiangsu; 20. MiJL¥7K Xishui of Hubei; 21. #dt 38454 Xiangfan of Hubei; 22. WidUZE% Yuan’ an
of Hubei; 23. PUJI[#5 4 Luzhou of Sichuan; 24. P4 JI| J7 i Wanyuan of Sichuan; 25. pg oG Guangyuan of Sichuan; 26. [ 7 I Hanzhong of
Shaanxi; 27. 1A Nanzhao of He’ nan; 28. ILHZRUT/K Yishui of Shandong.

E1 ETFREMERTRMN 228 MHEEMENREINER

Fig. 1 Cluster analysis result of 28 provenances of Quercus acutissima Linn. based on phenotypic trait variation

KT BRHEMEREERTEZHERSSNER

Table 7 Result of principal component analysis of phenotypic trait variation of Quercus acutissima Linn. provenances

ER BAIRBYAFAE " Eigenvector of different traits' B T, %
Principal component L W, L/W, Ly H D Eigenvalue Contribution rate
%5 1 The first 0.912 0.813 0.797 0.527 0.397 0.238 2.620 43.663
%5 2 The second -0.328 -0.301 0.118 -0.152 0.811 0.877 1.662 27.695

D L : 4K Leaf length; W, . 5% Leaf width; L/W,: K % kb Ratio of leaf length to leaf width; L : H#51 Petiole length; H. s Height; D :
#1422 Ground diameter.



JkoTHE,

S5 o RERAN TR AR I A0 2 BUMIR AL 5

G 43

3 it fgE b

3.1 MEMIENREERTRAH

MR 55X 7 22 43 Hr 45 S8 A 60 . RRASR 0 1] 4
Mg HTE LG ARG R AR 6 MR 1 25 5
PIIR B AR 58 25 KT iR P I 5 ) 2 5 8 B AR S
FARE R 22 S GE R KO s — PRk Y
5t FECE AR RO M AR SRR, AT,
JRRASR Aot ] 174 Pt A At P R A i i 9 A R A
R, UL B KB AR SN B sl AR S R
KAERKTF , ¥k A8 7 KT AR AR 5 WiAE i Ptk
AR A AR S R RN UL AE 6 A~ A PR P
BimRE iR . AR 22 83— 256k 6 KAl
PER AR ot A8 AR BE 6 AT tR B AR X A 22 - 2491 Ry
34.93% ~44.98% , 2 ANK, oy it GE A R g A8
TR Fi /0N 5 T AR i 0 e A28 18 A0 %o A 22 S 349443 1)
43.53% F144.98% , R EATA R o A% S A8 BE AR
3.2 MiEMIBERRE S

PEUBRARFR IR 5 PR 1 R AR o1k R (Ve ) F-
YIE N 23.98% , BMRAEFPIRIE] 4 AR pY AR S
SRS 23.98% PRI, JRRARAP I ) e B PR AR S
BAELETFIR N . RARI B KN (R BRI TE ) AR
SR FE AR AR (P B8 L) MR UE B SR 4/
JPRASRAR [ o [ A AR (B v R ARS ) 1) 722 S i B2
R, b b e KAE e/ MEZ 1 A5, — A
S REUR PR ) 8] 22 57 235t 4% RN BR 458 46 [W] 4 FH 9 245
TR PR 5 ] 22 R P 0 b 5 0 700 2 S 36 ) EL o 0 )
ANFIA AR I 18 A% 25 5 e LT 7K 32 1) PR 45 e ) 2 S
FAE A, AT P2 A 1 AN ] ) 3 AR AR S5 | 3k 748 5 L
BROE B AR e 3% R0 AP L 4 1 Ll
3.3 MEMIEREMEREXNE

FEFRERAIIR G 4 AN kb A0 58 5 4 58
Ll 20 k2 B DG A I R T 9 ) 34 5 b e 2
TEAA G ; T Rtk 5 A R (3 2 fORH 56 ; #E 2R
Rtk b, Bk 5 A ) SR A R S IR AR DG, H el
UL JRASR b U %) 45 I R Ptk ) EL A A 8 3 A S
T A A AR TRt EL A A B 3 T AR G (B MR S
AR 1] DU S22 BR A DG AR B T RRAR A R R b A%
T AR B RN
3.4 MEMIEMERST

MR RIS M4t e, (I 28 AN FRERANIE AT 43 2

KIE 1 RIAHE 22 DFPIE, 56 2 KA 6 b
TR 5 T A U6 0 s B 00 A5, SR Hr i S 5 4
TR A 0 A 10 G A S AR G L TR AR IE AR R
] AR SE A5 T B A AR 5 A0 mT S | i P 8 TR bRk
FEATAGHIN o U %) 38 £ 78 S UL A — 52 0 SRy BR ke
DRI, 2 T R RIMRAR S B KR A 245 SR R — 2 fig
WL RRAR R0 R ) 7R 1 5t % Z AR, ARWFSRR A 4 4
PR AT 2 X P A T e AR L AT 9 PR ok
RS E  TEAS R VPR HE ) BETE B A5 Jo 2 A7)
3.5 HEMERESHMSH FRESHMENILE

TRV 4 FFiic 2 0T o0 M At 4 3t 15 2k
PERY 2 DA FEFR , FAIPEIR O 2 3 SR AR 52 (1 4
SR T4 T AR B W 2 R R A A, W B
AR AR AR, W] AN [ 7K ST S ke R AR e U5 ) gt A%
AR SR

P 28 AN JFRASR P U 2 R PR R AR S5 1) 23. 98 % 3k
VTR R TR, 22 WA R R 2 BUPEIR AR S ZOR IR T
FRUE DT, RAPD FI SSR 437 25 S 15" b 2 W RRAR Y
LA Ok [T AR, H AR SRR A AN A T
RAPD FRic /301 45 5 26 B RAR 381548 5 1Y) 13% R JR
FARUEIE], i SSR ARic /3B 45 S 2 B AR 2t 1% 728 S
1 16% F U5 TR ], 2 Ff 43T i o B 25 R 251
{H55 AR 3BT 45 SR 1) 2 S 45 A, 336 3% W R g )
BRSNS SRR B A — A 22 5%,
1 2% S R B G 1 W S 10

FERIVEAR 10 28 S 20 H1 LA B 20 7K S 1) 38 A4 78 5
Sy RT R I RRAR R IR LA & s A T RRAR Rl
R IE] s AR P 6 4~ 2 TR PR A0 28 S 4k 31 T B
o KO, 5 R MR AR S R BN 16.25% ~
33.60% ; RAPD FRic 43 #7285 S 1) 2 W R AR A TR 1 22
BOLEEITFN T4.24% , J1H) Nei’ s AL ZREVESR
$0k 0.240 9SSR FRic 4B 4 SR 2 W FRAR R I 7]
HYIH ARG BE S 0. 760 3, 4425 2 K 8
A, IREEZE L AN [R] A BE B B T RR AR AN [R) i 1]
HA FF M5,

ST FAWERRHT SRR I AT 7 2 DR
() 28 A FRERFPIR AN 2 K2 55 1 REE 22 Fh

2 RBBFFICHAEE N7 Wi e %

KUK T HREERMMNTIC 6 ASFhE, 1% T
RAPD $Ric /T RIS 2 3 ke ki 17 4>
IRARFP IR 4 16 A TEEEE 1 21, (0T T 5% b U
MR 2 4 F T SSR FRic 4 BT (0 5 34 B 4%



44 LENE7/ I AR RS N N %23 %

TR 28 ASRRERFR IR R 2 K4l 1 KA
17 ASFRIE 56 2 KA GHE ST MARTL T PaRiK R 5
M =R SO AR B B T R
T U0 PN PR 1 AR, R
KF T TARC RIS 45 R —8, Hor,
BT RAPD #RiC AR5 058 1 41AY 16 ASFhIE S 1
PAESET SSR pric /A Rl o i 5 1 R, IR, SR
FHASIR B8 53 A e % IR AR R R 2E 17 38 28 43 B L 45 21
AR

SE K

[1] HUANG C J, ZHANG Y T, BARTHOLOMEW B. Fagaceae[ M] //
WU Z Y, RAVEN P H. Flora of China: Vol. 4. Beijing: Science
Press, 1999 314-400.

(2] fhor%. BRRRHARS BB G URFE i e (1], MUkl Koz 2
. AR, 2002, 26(6) : 73-77.

[3] FANG S Z, LIU Z L, CAO Y D, et al. Sprout development,

biomass accumulation and fuelwood characteristics from coppiced

plantations of Quercus acutissima [ J ].

2011, 35(7): 3104-3114.

[4] E b5, BEARZE, MNEHE, 55 SBPEAX AR EF R FOGE
FRAERYSZMA[ )], R HIAEZS244R, 2009, 20(8) : 1817-1824.

[5] EZL, & Pk W B, % AREASHES B RRERT S 2R
WEWERL)]. MEMRERFM, 2012, 32(2) : 113-119.

[6] JFEZHE, B FF, HER, 5. FRARALUSRFRIMER RS KTH
JPELI]. oML, 2010, 37(5) : 23-25.

(7] X&Je, BAZ, P L, % AR ERER B SR IEFE
TR SR 22 e MR [ T]. ALY BHIR S B B A A,
2009, 18(1): 36-41.

[8] Xikle, BAZE, O BR, . AFEFFJERARFRD R AR
PR S W AT T]. AR, 2011, 31(22) : 6796-6804.

Biomass and Bioenergy,

[9]

[10]

[13]

[14]

[15]

[19]

[20]

B, R, EARE. R B NE & A gl 4%

W], HEPWFST, 2011, 31(5) ; 575-578.

B, TR, BURZE. RRARISCEG T RS AR (A K A
FEARTAE[T]. PHALAES A4k, 2012, 32(2) ; 0398-0402.

BT A, St M. dbat. Bl AL, 2004.
SHUTYAEV A M. GIERTYCH M. Genetic subdivisions of the

MLEH]

range of Scots pine ( Pinus sylvestris 1..) based on a transcontinental
provenance experiment[ J |. Silvae Genetica, 2000, 49(3) ; 136-

151.

SCHMIDTLING R C. Use of provenance tests to predict response to
climatic change: loblolly pine and Norway spruce [ J]. Tree
Physiology, 1994, 14, 805-817.

MATYAS C. Climatic adaptation of trees: rediscovering provenance
tests[ J]. Euphytica, 1996, 92, 45-54.

B, EUR, BRER. HFE TR S R AR Y85 25
LT, ARlkRl, 1988, 24(4) : 399-409.

XU F, GUO W H, XU W H, et al. Habitat effects on leaf
morphological plasticity in Quercus acutissima[J]. Acta Biologica
Cracoviensia; Series Botanica, 2008, 50(2) : 19-26.

ZE2 35 AYERE. R ROE S 2 R X PR AL R 5 e
W], A, 2005, 22 (BT 118-127.

ZHANG Y Y, FANG Y M, YU M K, et al. Molecular
characterization of sawtooth oak ( Quercus acutissima) germplasm
based on randomly amplified polymorphic DNA [ J]. Plant
Systematics and Evolution, 2013, 299 1829-1837.

ZHANG Y Y, FANG Y M, YU M K,

et al. Molecular

characterization and genetic structure analysis of Quercus
acutissima germplasm in  China using microsatellites [ J ].
Molecular Biology Reports, 2013, 40(6) ; 4083-4090.
GOMORY D, FOFFOVA E, KMET J, et al. Norway spruce [ Picea
abies (1..) Karst.) provenance variation in autumn cold hardiness
adaptation or acclimation? [ J]. Acta Biologica Cracoviensia: Series
Botanica, 2010, 52(2) : 42-49.

(RHEHRE: £ 2, KAR)



