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Abstract; Taking 20 Dendrocalamus latiflorus Munro provenances from Fujian Province, Sichuan
Municipality, Chongqing Municipality, Yunnan Province, Guangxi Zhuang Autonomous Region,
Guangdong Province, Guizhou Province, Zhejiang Province, and Jiangxi Province as research objects,
the phenotypic diversity of D. latiflorus from different provenances and its relationship with environmental
factors were investigated by using Duncan’s multiple comparisons, nested variance analysis, correlation
analysis, and cluster analysis, etc. The results show that height, diameter at breast height, and
branching angle of provenance from Fushun of Sichuan are the largest, the longest internode length, total
number of nodes, and internode length at breast height of provenance from Suijiang of Yunnan are the
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largest, number of nodes under branch, height under branch, and number of plants in the cluster of
provenance from Wangmo of Guizhou are the largest, number of branches of provenance from Cangnan of
Zhejiang is the largest, the longest branch length and crown diameter of provenance from Renhua of
Guangdong are the largest, leaf length, leaf width, and leaf area of provenance from Xingning of Guangxi
are the largest, leaf thickness of provenance from Cangnan of Zhejiang is the largest, and ratio of leaf
length to leaf width of provenance from Dongpo of Sichuan is the largest; except for leaf thickness, there
are extremely significant differences in the other 16 phenotypic traits both within and among provenances,
and there are relatively abundant variations in phenotypes of D. latiflorus. The average of coefficient of
variation of each phenotypic trait of D. latiflorus is within the range of 13.64%-67.91%, in which, the
average of coefficient of variation of height under branch is the largest, that of the longest internode length
is the smallest; the average of coefficients of variation of phenotypic traits among D. latiflorus from
different provenances are within the range of 14.21%-43.93%, in which, the average of coefficient of
variation of provenance from Longchuan of Yunnan is the largest, and that of provenance from Renhua of
Guangdong is the smallest. The variation within provenance of D. latiflorus (the average of percentage of
variance component is 44.48%) is greater than that among provenances ( the average of percentage of
variance component is 37.25% ) , and the average of phenotypic differentiation coefficients is 41.61%, in
which, the phenotypic differentiation coefficients of height, number of plants in the cluster, and crown
diameter are relatively high, which are 77.47%, 76.63% , and 71.98% respectively. The cluster analysis
result shows that at Euclidean distance of 6.8, 20 provenances can be divided into three groups namely
Yunnan, Guizhou, Sichuan and Chongging region group ( containing 9 provenances ), southeast coast
region group ( containing 9 provenances ), and Guangdong and Guangxi region group ( containing 2
provenances ). The correlation analysis result shows that most phenotypic traits of D. latiflorus show
significant or extremely significant correlations with longitude, latitude, annual mean temperature, annual
mean precipitation, the extreme maximum temperature, and annual mean sunshine hours. In conclusion,
the phenotypic diversity of D. latiflorus from different provenances is abundant, and the variation within
provenance is the major source of phenotypic variations of D. latiflorus; D. latiflorus from different
provenances are not strictly clustered according to geographical locations, and there are fragmentation and
discontinuity in phenotypic trait variations of D. latiflorus. The correlations between phenotypic traits of D.
latiflorus and environmental factors reveal the reason why the distribution of D. latiflorus is relatively wide
from east to west and narrow from north to south.

Key words: Dendrocalamus latiflorus Munro; phenotypic trait; coefficient of variation; phenotypic
differentiation ; environmental factor
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Table 1 Basic situation of different provenance locations of Dendrocalamus latiflorus Munro"

- — - V.
liq;(:}f‘enance Loilg;iilde Lil{ie ﬁf/f:dil r/c Pu/mm T/ T/ T AMSH/R - FP/d
ALK ZE Yongtai of Fujian E119°03'58" N25°52'43" 20.0 20.3 1 572.0 -4.8 41.1 1736.4 300
B Zhangping of Fujian E117°28'35" N25°02'16"  360.3 21.0 1.567.1 -5.4 40.2 1689.9 305
AR % Fu'an of Fujian £119°48'36" N26°5136" 23.0 20.0 1.705.6 -4.3 41.9 1706.7 268
R ALK % Yong’an of Fujian E117°22'09" N25°55'36" 190.7 20.1 1586.7 -5.6 40.1 1683.4 310
@2 Hua’an of Fujian E117°33'07" N25°01'54" 110.8 21.1 1 700.4 -2.4 41.2 1.833.9 347
PUJI Z5 3% Dongpo of Sichuan E103°43'05" N30°12'21"  459.2 17.7 971.4 -3.6 39.2 966.0 310
PYJIE B Fushun of Sichuan £104°50'03" N29°05’57"  305.5 18.4 1013.0 -1.4 41.5 1142.1 330
T K% B Rongchang of Chongqing  E105°35'25" N29°17'32" 85.9 18.3 1138.6 -1.3 43.5 1133.1 317
KB Fuling of Chongging E107°30'32" N29°52'23"  322.5 17.9 1.084.6 -1.7 42.0 1036.8 335
Z M B )1 Longchuan of Yunnan E97°55'12" N24°16'48"  982.4 19.2 1527.4 -2.1 34.9 2330.5 292
2 FIZIT. Suijiang of Yunnan E104°01'22" N28°37'12" 4343 18.1 962.6 -1.2 40.6 971.1 281
J7PE 24T Xingning of Guangxi £108°21'01" N22°57'38"  209.2 21.5 1526.8 -3.5 39.3 1980.7 365
J7PUAKAR Yongfu of Guangxi E109°58'48" N24°56'18" 136.6 19.4 2192.9 -2.9 39.4 1417.0 300
TP 7Y £ 3 Xixiangtang of Guangxi ~ E107°59'26" N22°46'54" 126.8 21.9 1318.9 -1.9 38.9 15546 365
IR 7R Jiedong of Guangdong E116°20'16" N23°39'03" 102.5 22.7 1770.4 0.2 39.7 1899.3 355
I~ 714k Renhua of Guangdong E113°34'14" N25°04'56" 120.4 20.1 1 750.4 -4.8 40.9 1761.4 308
FEM24 X Xingyi of Guizhou E104°59'38" N24°51'38”  817.9 16.7 1461.4 -3.3 36.5 1611.5 330
FtHIER B Wangmo of Guizhou E106°09'22" N25°19'31"  579.9 19.9 1278.8 -2.5 40.0 1480.8 340
WA RS Cangnan of Zhejiang E120°16'12" N27°16'32" 11.8 18.3 1.841.9 -6.2 40.4 1802.5 257
YT V4% 57 Zhanggong of Jiangxi E114°58'27" N25°47'21" 155.6 20.0 1 500.3 -3.9 40.1 1 807.1 286

1 T,: ¥ Annual mean temperature; P, : 4F3JF% 7K B Annual mean precipitation; T

W ¢ [ JE The extreme minimum temperature; T, : i

min *

Vi 55t i The extreme maximum temperature; AMSH ; AEYY H BRI Annual mean sunshine hours; FP: JCFEY] Frostless period.
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Table 2 Comparison on 17 phenotypic traits of Dendrocalamus latiflorus Munro from different provenances (X+SD)"

R Provenance hy/m DBH/cm [y/em n n, hy/m
R K ZE Yongtai of Fujian 8.73+2.64hi 7.78+1.22¢ 36.83+7.27¢g 32.0£6.9bcde 10.0+3.9bc 2.93+1.25bed
TR Zhangping of Fujian 10.15+2.94{gh 5.08+2.21ef 48.12+6.50bed  28.0+8.6def 8.0+3.1bed  2.95+1.44bcd
TG Z Fuan of Fujian 13.93+3.45¢d 10.62+2.43ab 49.60+7.80bc 33.0+8.9abed 10.0+4.9bc 3.65+1.86bc
FREK % Yong'an of Fujian 11.53+2.51ef 7.86+2.44¢ 47.33£10.98bed  32.0+7.2bcde 13.0+3.9b 4.55+2.06b
fRAE% Hua’an of Fujian 10.91+1.52efg 6.48+1.41cde 49.20+3.08be 37.0+3.8ab 8.0£3.2bed  2.72+0.96bcde
P4 )11 %3 Dongpo of Sichuan 17.28+2.15b 7.70+1.26¢ 39.77+3.171g 22.0+£2.7h 3.0+3.8de 0.95+1.09de
P9I & I Fushun of Sichuan 19.39+4.36a 11.74+1.89a 40.89+9.62efg 25.0+3.4{gh 10.0£10.5be  4.46+5.54b
HKZR B Rongchang of Chongqing 10.98+2.83efg 7.71+3.21¢ 43.18+5.18def  21.0+3.1h 5.0+3.6cde  1.74%1.95cde
KB Fuling of Chongging 7.31+2.85ij 6.81+2.85¢d 35.91+4.77¢g 13.0+4.3i 5.0x1.5cde  1.02+0.61de
= BEJI| Longchuan of Yunnan 12.35+1.96de 7.49+1.35¢ 49.07+5.20bc 38.0+8.5a 13.0+14.8b  4.09+4.41b
ZFA4RYT. Suijiang of Yunnan 14.74+2.43¢ 9.42+1.15b 60.33+9.75a 39.0+6.4a 10.0+£10.8bc  3.64+3.95hc
J7PE 24T Xingning of Guangxi 10.42+1.69efgh 6.50+1.03cde 45.53+6.22cde 35.0+6.8abc 4.0+2.0de 1.14+0.71de
IV KA Yongfu of Guangxi 7.05+1.86i) 5.41+0.94def 45.40+3.96cde 31.0+5.1cde 3.0+2.1de 0.84+0.79de
J7VEPE £ P Xixiangtang of Guangxi 11.59+1.88ef 7.31+1.32¢ 47.87+4.05bed 35.0+2.4abc 6.0+1.2cde  1.84+0.54cde
J AR Jiedong of Guangdong 11.63+1.47ef 6.74+1.19¢d 46.43+3.36bcde  34.0+7.2abe 7.0£1.5bed  1.87£0.59¢de
J" %174k Renhua of Guangdong 11.32+0.50efg 6.64+0.76¢cd 41.00+3.57efg 33.0+2.2abed 6.0+1.0cde  2.47+0.45bcde
BN 24 X Xingyi of Guizhou 6.74+1.13; 4.61+£0.91f 39.17+5.311g 23.0+8.2gh 4.0+4.5de 1.18+1.53de
BN EEE Wangmo of Guizhou 11.35+0.92¢fg 7.59+1.71¢ 51.37£6.44b 37.0+2.4ab 22.0+12.5a  7.63%4.41a
WiT 4™ Cangnan of Zhejiang 10.60+2.87efgh 9.33+1.49b 42.75+£11.09def  31.0+3.0cde 3.0+1.3de 0.63+0.30e
JLPYFE BT Zhanggong of Jiangxi 9.39+1.12gh 5.61+0.99def 47.00+£5.64bcd  28.0+6.7def 8.0+2.1bed  2.83+1.08bcd
YI{E Average 11.40+3.85 7.35+2.42 45.44+8.34 30.0+8.8 8.0+7.5 2.73+2.83
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£i5R2 Table 2 ( Continued)
FJE Provenance ny l/m D/m 0/(°) l3/cm ny
R K ZE Yongtai of Fujian 19.0+6.3cde 4.36+2.03bcde 4.59+0.51bc  48.11+10.27cde 29.90+5.28f 14.0+4.7cd
T8 HRSF- Zhangping of Fujian 19.0+6.9cde 2.37+1.71{ghi 2.45+0.69ef 52.82+13.64cd 37.38+3.58abc  12.0+4.0de
AR L Fwan of Fujian 17.0£8. 1def 5.15+4.37bc 2.28+0.93f 53.00+8.62cd 39.89+4.99ab 13.0+4.1de
@K% Yongan of Fujian 17.0+3.8def 1.93+0.79ghi 1.68+0.691g 45.05+12.78def 32.97+6.72¢f 12.0£5.0de
15 #4E % Hua’an of Fujian 7.0+2.2hij 2.71£2.13efgh 2.25+1.34f 34.33+5.94i 39.47+6.60ab 18.0+4.6¢d
V)1 73 Dongpo of Sichuan 10.0+7.9ghij 0.85+0.731 0.46+0.45h 55.33+40.97cd 35.09+5.35bed 3.0+0.7h
P & M Fushun of Sichuan 12.0+6.11gh 1.12+0.64hi 0.91£0.54gh  87.23+13.87a 37.13+6.62abc 5.0£2.3¢gh
H K2 B Rongchang of Chongging 14.0+4.3efg 1.24+0.64hi 0.80+0.65gh  53.43+16.43cd 37.28+7.46abc 2.0+0.5h
HRREB% Fuling of Chongqing 9.0+3.8ghij 0.78+0.531 0.55+0.43h 59.20+£20.22bed  32.95+4.72¢f 3.0+1.6h
B )] Longchuan of Yunnan 22.0+16.3bc 3.96+3.27cdef 3.52+3.10de  30.73+21.49j 39.53+5.36ab 14.0+6.5¢d
2P %Y1 Suijiang of Yunnan 28.0+13.8a 3.23+2.70defg 2.17£2.14f 49.93+17.21cde  41.40+4.52a 11.0£5. 1def
J7VE 2% T Xingning of Guangxi 7.0+3.3hij 3.59x1.8lcdefg  2.85x1.34ef  43.00+11.92efg 33.93+3.13de 10.0+3.4def
J VU 7KAE Yongfu of Guangxi 10.0+1.8ghij 2.49+2.13fghi 2.63+1.83ef 35.33+3.99hi 34.93+5.79cd 11.0+1.3def
] VG 7Y £ I Xixiangtang of Guangxi 7.0+3.2hij 4.70+2.25bed 4.17+1.61ed  37.33+£6.23gh 38.29+2.64abc 6.0+1.3gh
J"HAEZR Jiedong of Guangdong 25.0+4.2ab 5.67+1.60ab 5.44+0.92b 42.27+9.35fgh 33.83+4.35de 5.0£2.5¢gh
J" %174k Renhua of Guangdong 24.0+2.5abe 6.85+0.52a 6.57+0.29a 57.25+14.59b¢ 34.13+3.54de 4.0+1.5gh
FEIN 24 X Xingyi of Guizhou 5.0+1.93 2.20+1.22ghi 2.02+0.86f 51.13£17.92cde  33.43+4.61de 21.0+10.4b
SRR Wangmo of Guizhou 4.0£2.9j 2.08+0.89ghi 2.20+1.10f 70.13+£8.06bc 35.97+6.74bcd  34.0+17.7a
WiT R Cangnan of Zhejiang 29.0+3.8a 4.40+0.66bed 5.53+1.21b 62.25+8.42b¢ 33.50+6.86de 9.0+2.5¢ef
VLPEFE BT Zhanggong of Jiangxi 19.0+5.8cde 2.06+1.75ghi 1.82+1.33fg  48.93+7.62cde 39.53+6.09ab 6.0+0.7gh
H{H Average 15.0£9.8 3.04+2.51 2.64+2.05 50.41+19.90 36.12+5.96 10.0+9.4
i Provenance l,/cm b/cm LT/mm 1y/b A/cem?
R K ZE Yongtai of Fujian 34.98+6.84cd 6.40+1.45¢fg 1.51£0.25¢ 5.58+1.07bed 150.25+£62.72def
RIS Zhangping of Fujian 24.46+3.46i 5.79+0.57hi 1.71+0.19ef 4.23+0.40g 82.82+17.37i
T HEAE % Fuan of Fujian 33.38+5.72de 5.68+1.08ij 1.92+0.28bc 6.01+1.22bc 126.02+40.74fg
ALK % Yong'an of Fujian 32.46+4.76de 6.16+0.86{gh 1.86+0.22bc 5.29+0.56de 110.22+32.94gh
fRAE% Hua’an of Fujian 32.40+4.28de 6.29+1.03fgh 1.94+0.30bc 5.27£1.00de 126.30+29.80fg

P4 )11 43 Dongpo of Sichuan

PO )1 & i Fushun of Sichuan
X5 B Rongchang of Chongqing
FRRFB% Fuling of Chongging

= BEJI| Longchuan of Yunnan
M 2T Suijiang of Yunnan

J7 PG 2% T Xingning of Guangxi
JUVEKAE Yongfu of Guangxi
J7VEPE £ P Xixiangtang of Guangxi
I AR A Jiedong of Guangdong
J" %174k Renhua of Guangdong
M 24 Xingyi of Guizhou

FeM B Wangmo of Guizhou
WiV R Cangnan of Zhejiang
VLPEH 5T Zhanggong of Jiangxi

HH Average

31.12+3.78f
33.69+2.69de
33.70+4.96de
33.16%3.77de
38.48+4.64b
38.44+5.50b
43.60+5.09a
36.49+4.90hc
41.65+5.80a
31.45+5.67¢
25.764.08hi
38.63%3.50b
28.73+4.55fg
31.97+6.65¢
27.24+6.93gh

33.62+6.92

4.33+0.801
5.76+1.23hi
6.70+1.33de
6.51£1.04ef
7.00+1.14cd
7.50+1.11bc
8.58+1.65a
7.26+0.82bcd
7.89+1.36b
6.01£1.13ghi
5.34£0.75jk
6.75+1.37de
5.21+1.18k
7.19+1.88cd
5.11£0.99k

6.37+1.53

1.65+0.20fg
1.82+0.21cd
2.0420.27hc
2.20:0.28ah
1.8620.29hc
2.02+0.44hc
2.10£0.31b

1.77£0.22¢d
1.77£0.39¢d
1.70+0.27¢f
1.80+0.20cd
2.46+0.56a

1.86+0.29hc
2.57+0.69

1.66+0.34fg

1.91+0.31

7.36+1.25a
6.06+1.12b
5.16£1.05de
5.19+0.84de
5.65+1.17bed
5.18+0.72de
5.19£0.80de
5.07+0.78def
5.36+0.75de
5.30£0.80de
4.86+0.71ef
5.95+1.26bc
5.66+1.02bcd
4.57£0.74fg
5.45£1.54cde

5.43+1.15

91.50£20.86hi
126.32+32.63fg
145.17+40.99ef
145.37+29.65¢f
176.76+34.77¢
187.98+44.83¢
240.38+65.60a
170.76+32.84cd
212.38+59.92b
99.04+42.60h1
80.64+24.201
175.69+37.57¢
89.50+32.80hi
143.75+60.97ef
81.73+32.01i

138.35+60.07

l)h] e Height; DBH: H%4% Diameter at breast height; [, : KA The longest internode length; n, : S8 Total number of nodes ; n,: T
7% Number of nodes under branch hy: N Height under branch; nj: A% Number of branches ly: KA The longest branch length; D .
JELE Crown diameter; 6 ARG fA R Branching angle; /5 : o) &5 4k 5 18] K Internode length at breast height; n,: N BEZEL Number of plants in the
cluster; I, : M4 Leaf length; b: M9 Leaf width; LT: W& Leaf thickness; [,/b: W% b Ratio of leaf length to leaf width; A M TIAX Leaf area.

[R5 Fp AN R /NG b R 22 5 8 3 ( P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences.

T3 2T AR (3R 3) W« AR RRIBURR AT By 5
TERPIRIBIAAAERE 35 22 5, Hof 16 S RBIVERAERD fEBON R ERE S,

R PR R P ) A7 AR 2 5 25 57 U IR R B A7
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2.1.2 RRAPRRATEBERG EF>H AR R RAT S R B OR A AR S RO (EAE 13.64% ~
PERPT 17 S REER B S REN R 4, 2508 67.91%Z00, Hrb BT & 48 5 RO E ok, B

R3 FERBIERS 17 A~ REMERO T ESHY

Table 3 Variance analysis on 17 phenotypic traits of Dendrocalamus latiflorus Munro from different provenances'’

ESLEIN Y75 Mean square FA{E F value
Phenotypic trait Py P, Ey Py P,
PR Height 5.364 148.896 0.227 23.630 *x 27.763 *x
4% Diameter at breast height 3.010 45.948 0.142 21.197 #x 15.265
AT A The longest internode length 40.747 478.183 0.491 82.988 3k 11.736 *x*
SITHL Total number of nodes 35.434 662.380 0.515 68.804 = 18.696 =
T 9% Number of nodes under branch 38.814 298.380 0.440 88.214 s 7.681 #x*
AN Height under branch 5.640 41.289 0.166 33.976 xx* 7.323 #x
43R0 Number of branches 44.749 829.717 0.578 77.420 *x* 18.544 *x*
KA K The longest branch length 3.752 42.281 0.148 25.351 == 11.278 =
S IE Crown diameter 1.659 40.025 0.120 13.825 == 24.121 ==
3K fAFE Branching angle 251.337 2 490.383 1.175 213.904 s 9.911 =
e = Ab 5 TE]H Internode length at breast height 28.594 133.772 0.351 81.464 = 4.683 %
JAPIRREL Number of plants in the cluster 32.402 879.112 0.553 58.593 = 27.135 ==
K Leaf length 25.013 732.479 0.285 87.765 s 29.285 #x
9% Leaf width 1.389 31.307 0.063 22.048 = 22.551 #=
5 Leaf thickness 0.001 0.019 0.002 0.500 17.227 #x
4 5 L Ratio of leaf length to leaf width 0.964 12.205 0.047 20.511 s 12.659 s
IR Leaf area 1 683.730 61 237.560 2.475 680.295 s 36.372 #x

DPy: A Within provenance; P, : F#E[H] Among provenances; Ey: BHLIEZE Random error. % ; P<0.01.

x4 FEMBERT 17T AREERNERRY

Table 4 Coefficients of variation of 17 phenotypic traits of Dendrocalamus latiflorus Munro from different provenances

Fhie BRIHARIAE T R B/ %" Coefficient of variation of each phenotypic trait"

Provenance hy DBH [ n, n, h, nj b D
R K FE Yongtai of Fujian 30.29 15.65 19.74 21.82 38.92 42.73 33.92 46.60 30.29
7% Zhangping of Fujian 28.96 43.49 13.52 30.61 36.50 48.70 37.01 72.06 28.96
AR % Fuan of Fujian 24.78 22.91 15.72 26.80 50.61 50.92 46.95 84.76 24.78
FEH K% Yongan of Fujian 21.76 30.98 23.19 22.30 30.67 45.39 21.70 40.86 21.76
R £ 22 Huaan of Fujian 13.91 21.72 6.25 8.51 41.74 35.43 34.16 78.63 13.91
VU1 433% Dongpo of Sichuan 12.47 16.39 7.97 12.51 117.64 114.93 79.10 85.96 12.47
PUJI| & il Fushun of Sichuan 22.47 16.10 23.54 13.79 109.94 124.42 51.54 56.68 22.47
H R E Rongchang of Chongqing 25.81 41.62 12.00 14.52 77.43 112.35 29.90 51.90 25.81
H KB Fuling of Chongqing 38.99 41.82 13.28 32.54 33.21 59.45 44.02 68.67 38.99
Z i )1 Longchuan of Yunnan 15.91 18.05 10.60 22.59 113.49 107.91 72.51 82.65 15.91
5 BIZIT. Suijiang of Yunnan 16.49 12.23 16.16 16.50 111.36 108.41 48.90 83.37 16.49
24T Xingning of Guangxi 16.18 15.84 13.66 19.42 55.19 62.28 50.72 50.43 16.18
I VUK AR Yongfu of Guangxi 26.32 17.39 8.71 16.27 72.28 94.26 18.96 85.53 26.32
IV VS £ ¥ Xixiangtang of Guangxi 16.17 18.09 8.45 6.94 21.46 29.40 44.91 47.87 16.17
IR 7R Jiedong of Guangdong 12.65 17.66 7.24 21.11 22.44 31.41 16.98 28.30 12.65
J" 74k Renhua of Guangdong 4.42 11.51 8.70 6.77 15.32 18.05 10.37 7.63 4.42
FIN % X Xingyi of Guizhou 16.81 19.75 13.56 35.82 103.08 129.31 42.54 55.33 16.81
FEHI BB Wangmo of Guizhou 8.10 22.55 12.53 6.46 56.80 57.79 75.88 43.01 8.10
WHT# 5 Cangnan of Zhejiang 27.08 16.01 25.93 9.56 51.64 46.98 13.13 15.08 27.08
YI.VGFE 5T Zhanggong of Jiangxi 11.95 17.64 12.01 24.28 27.42 38.14 30.94 84.81 11.95

YIH Average 19.58 21.87 13.64 18.46 59.36 67.91 40.21 58.51 19.58
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#4R4 Table 4 ( Continued)

HFRAMERINAE S R A %"

Coefficient of variation of each phenotypic trait"

Provenance 0 I n, Iy b LT 1,/b A Mt

Average
FE K 7% Yongtai of Fujian 21.36 17.64 33.39 19.55 22.61 16.53 19.12 41.74 26.63
8 @15 Zhangping of Fujian 25.83 9.58 33.18 14.15 9.85 11.30 9.56 20.97 27.84
R AAR L Fuan of Fujian 16.26 12.50 31.85 17.14 19.04 14.76 20.35 32.33 31.10
AL Yong’an of Fujian 28.36 20.38 41.43 14.67 13.94 11.95 10.62 29.88 26.42
1A Hua'an of Fujian 17.29 16.72 25.46 13.20 16.37 15.39 18.93 23.59 26.27
PUJIZR3% Dongpo of Sichuan 74.04 15.25 29.34 12.14 18.59 11.88 17.02 22.80 43.85
PUJIE M Fushun of Sichuan 15.90 17.82 50.62 7.99 21.42 11.40 18.44 25.83 38.04
K5 B Rongchang of Chongging 30.76 20.01 26.73 14.72 19.78 13.23 20.32 28.24 36.52
KB Fuling of Chongqing 34.16 14.33 55.37 11.35 16.02 12.56 16.23 20.40 34.78
=PI Longchuan of Yunnan 69.92 13.55 47.02 12.05 16.26 15.79 20.69 19.67 43.93
Z YT Suijiang of Yunnan 34.48 10.91 45.43 14.31 14.74 21.79 13.92 23.85 40.68
I VY24 Xingning of Guangxi 27.73 9.22 32.26 11.68 19.25 14.99 15.49 27.29 28.74
I VUK AR Yongfu of Guangxi 11.30 16.58 11.92 13.44 11.35 12.56 15.44 19.23 30.65
IV P £ I Xixiangtang of Guangxi 16.69 6.90 23.18 13.92 17.21 22.11 14.05 28.21 22.01
J"ZR B8 Jiedong of Guangdong 22.13 12.86 53.84 18.03 18.78 15.73 15.15 43.02 22.02
] 4474k Renhua of Guangdong 25.49 10.38 33.05 15.85 14.13 10.82 14.67 30.01 14.21
M4 X Xingyi of Guizhou 35.05 13.80 49.32 9.05 20.34 22.55 21.12 21.38 38.32
HIN R Wangmo of Guizhou 11.49 18.75 51.36 15.85 22.65 15.60 18.02 36.65 30.79
WITE RS Cangnan of Zhejiang 13.53 20.46 28.57 20.79 26.17 26.71 16.19 42.41 24.83
YLPY 51 Zhanggong of Jiangxi 15.57 15.41 11.43 25.42 19.47 20.23 28.22 39.17 29.12
YIE Average 27.37 14.65 35.74 14.77 17.90 15.89 17.18 28.83 30.84

Dh, . ¥k Height; DBH; Jij4% Diameter at breast height; [, ; #2705 The longest internode length; n, ; & 74X Total number of nodes; n,: £~
47 %% Number of nodes under branch; h, : £ T & Height under branch; ny: 538048 Number of branches; [, : #1471 The longest branch length; D
JEEE Crown diameter; 6 434% £ FE Branching angle; /5. Mo =5 405 18] K Internode length at breast height; n,: NN R EL Number of plants in the
cluster; [, : M4 Leaf length; b H- %% Leaf width; LT; MJ& Leaf thickness; 1y/b: -4 9% [t Ratio of leaf length to leaf width; A H 1 FH Leaf area.

TE(59.36% ) IR, Fe KT RS A9 A8 S R B (E
/N AR FREHLOR R, AN [R) R RR AT 22 P IR 1)
s S ZRUAMEAE 14.21% ~43.93% 2 i), Hor | = Fg b
JUFPE A9 8 5 2R B f A, B S o 1 LAt A L, Dl
JNZRE AR (43.85% ) IZ, )7 ARAZ AL TR IR 9 25 5 2
BN, AR EE 20 DRERRAT 17 SR EPE
ARI7S S5 R EIIE N 30.84% , Hordr | 2= 5% )16 i X A
TR F IR 728 5 R BB A K, 7R v T Vb X o
SR, T RNV M DR 2 AR AR S R B
BN,
2.2 AEMERAIRIEROS LS
ATRIFPIRIBRAT 17 AR PR B 7 2250 F e 7
S RELZR 5, G558 WO ORAT 17 A R AR F
JRIA] A F T34k R BAE 6.10% ~T77.47% 22 18], Y (H N
41.61% , Forfr | BhiE L DA PR BRBORIGE I 19 28 70 43 Ak 3R
B ER ik 77.47% 76.63% F171.98% ; FE P 17
A RAMEIRI 7 2257 1A 50 LUAE 7.14% ~74.11% 2
], BI{E A 44.48% , i B IR TE] 17 4> FRIPER A 7 22

I3 EE A FUAE 3.57% ~59.43% 2 8], BI{H N 37.25%,
Ut BH JRRATY 22 TR A PR o 05 (] AR D8 P 349 47 76 A [
FERAE S HAPIR A S K TR R ) A8 5
2.3 ARAMBERMIREIEROBERS T

FEF IR 17 A FHIHR, XF 20 SRR TR
ST (1) o S5 3R R FERRICEE 25 6.8 4k, 20 4~F
PERT 530 3 255 | AR A KA U1 AR PR
RE PR W) EI =B = S P
TRAR N 2% SR 55 2 A6 4w g e VLY
BOTJARACAL WIIAS S AR AR AR
AL TP RS T RN B B R R 5 3 RAUEETT AR
AT PEVE 2 SEA AR, K EE 20 A RAT A
VR T AR B b PR SRS, T 43Ry 2 5 )1
X —28 R I D — 2R X — 2 B RR
Wy Fe AR SEAFAE I BEVERUR S0k | 5 RAT 26 B IR
1 DI A 7 S D A — 3,
24 BRARZEREREEFHEXED

AR RRIERRAT 17 DR BRSSP T 617
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x5 AEMIER 17 AREERNFTESEMRESURE
Table 5 Variance components and phenotypic differentiation coefficients of 17 phenotypic traits of Dendrocalamus latiflorus Munro from
different provenances

TS TR AT %
Variance component Percentage of variance component KR BB %
FHIPEAR Phenotypic
Phenotypic trait FE M Al [ SEINE RN g ] RfALIR 22 differentiation
Within Among Random Within Among Random coefficient
provenance provenances error provenance provenances error

PR Height 5.364 9.947 3.153 29.05 53.87 17.08 77.47
Hij#% Diameter at breast height 3.010 2.976 1.725 39.04 38.59 22.37 49.43
Fe A 1A The longest internode length 40.747 30.316 5.506 53.22 39.59 7.19 35.63
BHEX Total number of nodes 35.434 43.450 6.592 41.45 50.83 7.71 60.06
A% 154X Number of nodes under branch 38.814 17.989 4.241 63.58 29.47 6.95 17.68
Fi F# Height under branch 5.640 2.471 1.572 58.25 25.52 16.23 16.10
S35 Number of branches 44.749 54.402 7.376 42.01 51.07 6.92 59.64
KA K The longest branch length 3.752 2.670 1.634 46.57 33.14 20.28 33.62
FEME Crown diameter 1.659 2.659 1.631 27.89 44.70 27.42 71.98
S £ Branching angle 251.337 155.176 12.457 59.99 37.04 2.97 27.60
Ji =5 b5 A4S Internode length at breast height — 28.594 7.289 2.700 74.11 18.89 7.00 6.10
JANAR%L Number of plants in the cluster 32.402 58.681 7.660 32.81 59.43 7.76 76.63
M4 Leaf length 25.013 24.024 4.901 46.37 44.54 9.09 47.98
%% Leaf width 1.389 1.016 1.008 40.70 29.77 29.53 34.85
)& Leaf thickness 0.002 0.001 0.025 7.14 3.57 89.29 20.00
4 5 L Ratio of leaf length to leaf width 0.964 0.381 0.618 49.11 19.41 31.48 13.51
M Leaf area 1683.719 2 022.361 44.971 44.89 53.91 1.20 59.06
I Average 44.48 37.25 18.27 41.61

frRH k%% Yongtai of Fujian :
PUJ11 <34 Dongpo of Sichuan
IR EiRongchang of Chongqing :I—
H KRB Fuling of Chongging ]
PO )1 & i Fushun of Sichuan i
ZHIBE )1 Longchuan of Yunnan
P 22T Suijiang of Yunnan
)" VY 7k 4R Yongfuof Guangxi
% X Xingyi of Guizhou
fR L EE-Zhangping of Fujian
JT.VY % 5iZhanggong of Jiangxi E I_
" 774" fkRenhua of Guangdong
WHT A HiCangnan of Zhejiang

FRHAR IEFwan of Fujian :l_

fR e 2 Hua’an of Fujian
R4tk ‘4 Yong’an of Fujian :_
JVE 24T Xingning of Guangxi
BN EE Wangmo of Guizhou

] 7R 4 Jiedong of Guangdong —
J VP4 % ¥ Xixiangtang of Guangxi —————————————

L 1 1 1 1 1 |

0 2 4 6 8 10 12
FRICHIES  Euclidean distance

B EF 17 MREMERE 20 M HIFHIRNEEE

Fig. 1 Cluster dendrogram of 20 Dendrocalamus latiflorus Munro provenances based on 17 phenotypic traits

R, R IR 6, SR B R RRITRZHR BOK, S B il B e, eS8 4
TIPERG BRI SRS A PRBE [N 7 ) 52 8 3 s B A BERAR Rkt S A I 38 SOG4 2l A i e
S AUV BT R R KRB R R S AR L AR S A e TR e A N R AT OG ; AR AR T )
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KM RS 2 B 25 A i e 1 il MG 7R 0] 222 1
5 R TR O, 5 AT Rl MR i e el 2 2
TEARSE B RO T o 45 T4 RN S e 5 L 2 Y
O TEAR G s I BORS R JE AF K R AN AR
4 H IR A AR R IEASG , S AR R A GAR ] S A
GG ; e KA R e M8 -5 R i e MRl A 7R
JIAI 0 BT A PRE IR 1 SR AR A OG ;B A T TG
AFYE AR R BRI JC 7R 300 22 A R 3 SR OG S AR

®6 TREMIERN 17 NRBEEREFZEEFHAXESH

4 RIS R SR T A5G s AN RR A i I SE A
I T AR 22 A 4 R % W 3 A 8 3 SR O,
G IR R RS A 23R AR 2 KR B fe {1
Tk R i e e i A X R SORT G R R A
B E A, SR EE RITRAERZ B 24 3
SN TR B R, Hoh | 226 BE R R /K xR
Py FE AR b A W] 852 R, AR T A A IR
i, A8 S A e SRS SRR AT A A RS A SR

Table 6 Correlation analysis on 17 phenotypic traits of Dendrocalamus latiflorus Munro from different provenances with environmental factors

SRR TFIA R B Correlation coefficient with environmental factors'

ESITIERN

Phenotypic trait 7 21y ik
Altitude

Longitude  Latitude

KR E Height
Hi#% Diameter at breast height

—-0.167 #* -0.315 %%  0.025
—0.281 #* —0.325 #x -0.104

T, P, Toin Tas AMSH FP
0.216 %%  —0.422 #x  0.194 =+  0.177 *+ -0.101 -0.095
0.241 #x -0.376 * —0.100 #=*  0.265 ** —0.081 =0.179 ==

K ATIAK The longest internode length —0.240 #  -0.147 = 0.052 0.173 %+ 0.014  -0.165 #*  0.165#*  0.414 %% —0.138 =
S5 %8 Total number of nodes -0.152 #% —0.498 #* -0.019 0.153 #%  0.313 #% —0.278 #%  0.323 %% 0.511 %+ —0.014 #x
R 45%% Number of nodes under branch -0.007 -0.065 0.185 ** —0.016 -0.069 0.072 0.216 3 0.109 -0.066
#%F 1 Height under branch -0.001 -0.021 0.142 % -0.052 -0.142 % 0.070 0.144 = 0.084 0.080

4380 Number of branches
KA 4K The longest branch length
JEEE Crown diameter

0.183 =% 0.055

S K FE Branching angle -0.093 0.363 #+  0.019
M= AL 5[] 4E Internode length at breast 0.063 0.044 0.054
height

MAPIEEEL Number of plants in the cluster
M Leaf length
& Leaf width -0.100 *
K 5% L Ratio of leaf length to leaf width
MR Leaf area

=0.227 =

-0.088
0.254 =+ —0.396 #x —0.183 #x  (0.222 %
0.267 #x —0.530 *x —0.172 #*x  0.342 *x*

—-0.122 % —0.257 #+  0.049
-0.303 # -0.172 =  0.021
-0.246 == 0.027
& Leaf thickness 0.032 0.013 0.032
0.178 **  0.018
-0.273 # -0.198 =  0.015

-0.216 =+ 0.221 = 0.026 -0.039 0.382 #% —0.447 s
0.407 #=  0.064 —-0.166 #*  0.305 #* —0.031
0.571 == 0.064 -0.252 %% 0.327 =+ 0.050

=0.211 #x  —0.405 #x —0.147 *x
=0.188 #x —0.157 =+ 0.101

0.222 %% =0.378 #x —-0.020
-0.051 0.219 #% —0.150 s

0.012 0.109 0.089 —0.473 = 0.110 0.040
0.202 #x  0.150 ** —0.130 = —0.215 =** 0.117 =+ 0.210 *x
0.123 #x  0.126 ** —0.103 * 0.144 = 0.213 % 0.141 *x*
0.039 0.108 ## —0.172 %% —0.225 %%  0.097 * —0.171 #*
0.013 =0.194 =% 0.026 -0.018 —0.186 =+ 0.036
0.338 #x  0.230 ** —0.165 *x  0.189 s 0.156 #x  0.184 =

D1 . 393 Annual mean temperature; P, ; EHJ[# /K Annual mean precipitation; T

o
Ui B 1

P<0.01.

% H S e MBI £35 R0 A e R 2
REAE S A B A Oy T 22— R AR R
R Tz AEAE TN TR A W) 22 18], A0 A ( Pinus
tabuliformis Carriere )™ JC # T ( Sapindus saponaria
Linn.) ") F1 52 5 Bk ( Quercus mongolica Fisch. ex
Ledeb.) 2, ASHFSE b JBRAT 32 B PR AR TE R IR 9 R
DRIALE A B AR 835 22 5, DA BRR T R PR AR 1) 22
SRR X ST T A RRAT 35 1 B e
RIS RAERL, CAPTFEEREN] MR e 2

. Wi eI The extreme minimum temperature; T, :

min

% = i The extreme maximum temperature; AMSH ; AE5 H MBI %X Annual mean sunshine hours; FP; TeFEH Frostless period. * ; P<0.05; s .

PrRAFFIEAR I S AT LR i R A I DAY 2
FEAR'T L AR DO A R 4 ok v R A e
R, TR A AT R & BRIt f R, i
RN 5 I A RE SRS A5G , — B A AL 1 BT
B A D AR A A R AR AR
TS T AR K B AER H IR
IR S T AR RO, BT % T
FRRAT A RAE SR BN 5 I3 EE . eoh, iAot
FEONN A R AE K 70 B Z A B8 R AR i i — 4
JEERO ARG P S RN, VAT R R AR R U
X, B A2 B IR M A RRAT 455 336 AT fiE 2
N T 3E BRI AR 55
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PR S ZBRE EOW R A ) R B S ) REJE
A S ZRAOBOR A 22 RETR B AR BR B AR A
3 N g ki Y AR S A R R - 20 AR IERRAT
17 A RBIERENR 122 5 RBOH N 30.84% , 728 5
K T ST ( Xanthoceras sorbifolium Bunge ) '™
#H # ( Davidia Baill.) ' 1 BR
([ Styphnolobium japonicum ( Linn.) Schott ) (4] R
BT 11.72% 16.22%H1 9.40% , 156 W FRAT 2
RIZAEVE A, Bt 7 I [] ) el 3ol 25 v, A ()
T80 JRR AT 22 8] 8 5 A 32 3 vl fE A2 B 1 ™ Y B
M AR 20 ASRRAT R LSRR I R 25 B )11
Hu X R IR Y AR S 80K, AR T T T i DX o T
HBIX B RRIR R T AR S 850N 7 A K AR S LA A D
PRI REAT LA LA T 1 < 1) 25 ) i SRR, ot T JRR AT
RIRMN TR0, HEA RIS R B S B RRAT A SR
SRR N UL ISR B AR AR A3 722 | L 3 3 X
AR R A AR B T =4 P AR I RR AT A X
SRR , X A5 b 7 U R AT HE DR A REAE — 7 B
TOL R A EA T S 0L, DA TSt A 25 e 5L ) 1072 S R Xk
1 52) FEIE 3 IR 1Y BRI W an i) A ) o R AR B R AR
JE R A AR S DLIE W AR PR Bk , T s B
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