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Geographic Variation of Seeding Growth Traits for Phoebe bournei among

Different Provenances

TAN Wenjing'  LIJuan®  LIN Jianyong®  JIANG Ying’
LIU Xiongsheng’ LIANG Ruilong’
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Abstract To reveal variation rule of phenotypic traits of seedling of Phoebe bournei from different
locations and their relation with geographic-climatic factors, the provenance trial of P. bournei seedlings
containing 12 provenances collected from 6 provinces were conducted in Rongshui County, Guangxi. In the study,
the provenance differences of seedling height, ground diameter, biomass and other characters were analyzed, as
well as the correlation between seedling growth traits and climate or/and geographic factors of the provenance
and the correlation of various traits. The result showed that there were significant difference in growth among
provenances which were mainly controlled by genetic factors. There were significant negative correlation
among ground diameter, dry weight and longitude, significant positive correlation between ground diameter and
altitude. The observed traits were significantly or very significantly correlated with frost. The observed traits

were significantly or very significantly correlated with each other. 4 provenances were divided into excellent,
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good, normal, poor categories by clustering analysis, among them, the provenances of Guangxi and Guizhou had

obvious growth advantages. According to comprehensive comparative analysis, provenances from southwestern

regions in China grew well.

Key words Phoebe bournei; provenance; geographic variation
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Tab.1 Geographic locations and climatic information of the seed collection sites of Phoebe bournei of different provenances

. e Yl /°C i/ Fal 5 H RERsHE] /h
. . . Average annual Annual frost-free Average annual
Provenance Longitude  Latitude Altitude S .
temperature precipitation season sunshine time
Yﬁﬂ:l.[jﬂé'ﬁk 109° 15"E 29°10'N 655 15.8 1 400 256 1 400
Hubei Laifeng
Yﬁﬂﬁéﬁ%ﬁﬁﬁ 112°05'E  26°17'N 130 18.2 1275 293 1592
Hunan Qiyang
Yﬁ’ﬂﬁ&jmﬁg 110°32'E  28°41'N 120 16.6 1441 281 1477
Hunan Yuanling
== (N v
. RJ”M(I.. 108°26'E  25°44'N 730 18.4 1300 326 1284
Guizhou Congjiang
SR
J.\J”' ﬁei 108°00"E  27°49'N 750 17.3 1100 290 1178
Guizhou Sinan
TLV’E.TQ,JII 111°07"E  24°34'N 250 19.10 1700 318 1574
Guangxi Fuchuan
Ry
ﬁﬁﬁ.ﬁ 110°22"E  25°56'N 540 16.4 1761 280 1275
Guangxi Ziyuan
JLQE%J‘H I111°13"E  26° 12'N 140 17.8 1519 298 1489
Guangxi Quanzhou
b X
. {;ﬁ#nm 114°12'E  26°25'N 230 14.2 1856 241 1511
Jiangxi Jinggangshan
. YTﬁLZE 114°20'E  25°51I'N 360 18.8 1497 289 1765
Jiangxi Shangyou
HRALAEHL 118°08'E 27°02'N 290 193 1600 286 1612
Fujian Jianou
y = FAE
ﬁa@i‘q: 117°58'E  26°38'N 106 19.3 1650 268 1972
Fujian Yanping
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Tab.2 Provenance variances and heritability of growth traits of Phoebe bournei
pIN=Y =45 Y/
PR o BIEL oz I gy
Range of FA1i Broad-sense
Character Mean o (OAY Mean square o
variation heritability
M fem 31.46 = 8.27 20.34~50.57 26.29 309.08 23.44” 0.957
Height
7%
M /mm 4385 + 0.78 4.11~6.36 16.08 2.74 23.54" 0.958
Diameter
iﬂii%i e 433 = 1.34 2.33~6.41 30.94 7.21 13.15" 0.924
Aboveground biomass
iﬂ?i%i e 1.20 £ 0.32 0.84~1.80 26.67 0.38 9.98™ 0.900
Underground biomass
%%i%i e 6.00 = 2.00 3.94~8.57 33.33 11.41 5.06" 0.802
Whole plant biomass

T RS KO P<0.05, T FR R I K P<0.01 Note: " Indicates significant level of testing P<0.05, ™ indi-

cates significant level of testing P<0.01

* 3 A EMIREKEER LSD SELLLRSHT

Tab.3 Multiple comparative analysis of growth indices of Phoebe bournei among different provenances

A i E /em WAt /mm i AR /e HRAYE /g ERRAEYIE /g
Provenance Height Diameter Above ground biomass Under ground biomass Whole plant biomass
Yﬁ)]:l.[ﬁé.ﬁk 2840 ¢ 471 cd 317e 1.06d 423 f
Hubei Laifeng
Wﬁm e 28.56 ¢ 4.56d 3.98 de 1.26 ¢ 523 ce
Hunan Qiyang
Yﬁﬁf‘ﬁ‘(}ﬁ&l 20.34h 4.11e 233f 1.15¢cd 348 ¢g
Hunan Yuanling
EEL L v
. m}”y\&.. 38.02b 6.38a 591 ab 1.80a 7.71 ab
Guizhou Congjiang
M
. . 37.1 be 577b 523b 1.34 be 6.57b
Guizhou Sinan
=)
S vl 50.57 a 5.88b 6.41a 1.54b 7.95a
Guangxi Fuchuan
bay
ﬁ@.ﬁ{ﬁ 3459 ¢ 488 ¢ 4.82 bc 1.29¢ 6.11 be
Guangxi Ziyuan
RSN 29.81 de 452d 4.85 be 118 cd 6.03 be
Guangxi Quanzhou
N X
. @ﬁ#ﬂm 26.36 f 427¢ 351e 0.84 f 435f
Jiangxi Jinggangshan
PN )N
Jiangxi Shangyou 2434 ¢ 428¢ 3.10¢ 0.88 f 3.98 fg
ﬁ@@iﬁﬁ 28.63 ¢ 4.58d 449 ¢ 1.16 cd 5.65¢
Fujian Jianou
yi=4 12
.}.EE@L:F. 30.62d 424 ¢ 4.06 d 093 f 499¢
Fujian Yanping

T FER—FIAR/NG FHEROR 25K F] 5% 3% K Note:

cant difference of 5%

Differeiit lowercase letters in the same column indicate a signifi-
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Tab.4 Correlation analysis of growth traits and geographic factors of Phoebe bournei seedling

1 735

7 Hil ERapi

_ . [k et <147 H BRE
FEbR 2P ZHE WK Average Average Average K RN AR IR
. . . Annual Frost-free Average annual
Index Longitude  Latitude Altitude temperature  temperature annual R A
. . precipitation  season sunshine time
in January in July temperature
i Height -0.318 -0.521 0.329 0.450 0.062 0.330 0.023 0.590" -0.258
4% Diameter  -0.591" -0.306 0.668" 0.260 0.064 0.228 -0.371 0.692" -0.572
Mo Ay
Aboveground -0.258 -0.608" 0.328 0.468 0.123 0.407 -0.038 0.691" -0.314
biomass
R A
Underground ~ —0.595" -0.306 0.456 0.258 0.240 0.299 -0.374 0.825" -0.561
biomass
rREYE
Whole plant -0.364 -0.564 0.414 0.439 0.134 0.393 -0.126 0.575" -0.397
biomass

0 " RIS K P<0.05, T RN KR B E KN P<0.01 Note: ~ Indicates significant level of testing P<0.05, * indi-

cates significant level of testing P<0.01

% 5 MiEEHMERE AR R
Tab.5 The correlation coefficient between seedling traits of provenances

LE2IN HiE iz Hy EA W T A
Character Height Diameter Aboveground biomass ~ Underground biomass
Hb4% Diameter 0.830"
Hi A9 Aboveground biomass 0.918" 0.839"
b F A=) Underground biomass 0.706" 0.889" 0.770"
Whiﬁiﬁfm%s 0.906" 0.908™ 0.982" 0.866"

% FORKER W KE P<0.05, 7 R KR /K E A P<0.01 Note: * Indicates significant level of testing P<0.05, " indi-

cates significant level of testing P<0.01
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EXECEEE Enclidean distance
e 1. b & XU Heibei Laifeng; 2. i 7 #8 FH Hunan Qi-
yang;3. F Uk Hunan Yuanling; 4 ¢ ML Guizhou
Congjiang; 5. ¥ M &L B9 Guizhou Sinan; 6. ) V5 & JI|
Guangxi Fuchuan; 7. ) P4 % Guangxi Ziyuan; 8. )
P42 Guangxi Quanzhou; 9. YLPEH:XI1l1 Jiangxi Jing-
gangshan; 10. YI.P4_LJ Jiangxi Shangyou; 11. 4 &£
KF. Fujian Jianou; 12. #&#2%EF- Fujian Yanping
1 EEAEMBEERERBERLER
Fig.1 Clustering map of growth traits of Phoebe bournei
among different provenances
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Tab.6 Classification of growth traits and genetic gain of different provenances of Phoebe bournei

s Ho AW R A Ky NAELY/he
! 4% Diameter Aboveground Underground Whole plant
Height . . .
biomass biomass biomass

Classification Provenance it feRas it fehas i3 feR 3 it

¥l 1% B[] 1% ES[(E] 1% ¥I{E 1% ¥ME %5 /%

Mean  Genetic Mean  Genetic Mean  Genetic Mean  Genetic Mean  Genetic

gain gain gain gain gain

I JHE 5057 66.48 5.88 25.86 6.41 53.48 1.54 31.58 7.95 42.41
BT

I TOMNEE . 36.58 21.61 5.68 21.72 493 19.80 1.48 26.84 6.79 24.52
IV IR
RIS EE
e AR
JUVE AN
R AT |

I WL, 27.96 -6.03 4.45 -3.72 3.88 -4.10 1.04 -7.89 4.92 -4.32
pNipIRR|
W, vreg
Tk

v DLk 2034 -30.47 4.11 -10.76 2.33 -39.37 1.15 0.79 348 -26.53
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