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A study of geographic variations in seed traits of Toona sinensis

ZHOU Xiangbin, ZHOU Wei, ZHOU Peng, WU Linying, LIN Wei, CHEN Xiaoyang
(College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory for
Innovative Development and Utilization of Forest Plant Germplasm, Guangzhou 510642, China)

Abstract ; [ Objective ] The purpose of this study was to investigate the geographic variation among differ-
ent provenances of Toona sinensis seed traits. [ Method] Eight phenotypic traits of seeds from different
provenances collected from 35 counties in 11 provinces were analyzed. [ Result and conclusion] The re-
sults showed there were significant differences among the different provenances in the traits of seed full
length, seed wing length, seed length, seed width, seed thickness, ratio of seed length/width, ratio of
seed width/thickness and 100-seed mass. The variation coefficients of ratio of seed length/width was the
biggest, and the ratio of seed width/thickness was the smallest, which was 11.16% and 5.64% respec-
tively. The repeatability of 100-seed mass was the biggest, and the seed width/thickness ratio was the
smallest, which was 98.1% and 75.5% respectively. Seed length was significantly positively correlated
with longitude ; seed length and ratio of seed length/width were significantly negatively correlated with lat-
itude. The trend of geographic variation showed that seed sizes decreased from southwest to northeast.
Seed thickness was significantly negatively correlated with altitude, but positively correlated with ratio of
seed length/width. Seed thickness and 100-seed mass were significantly negatively correlated with aver-
age annual temperature, but positively correlated with average annual precipitation, respectively. Seed

length and ratio of seed length/width were significantly positively correlated with average annual sunshine
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time, but seed thickness was significantly negatively correlated with average annual sunshine time. 100-

seed mass was negatively correlated with ratio of seed width/thickness, but not significantly correlated

with ratio of seed length/width. Seed width was significantly positively correlated with seed thickness, but

not significantly correlated with seed full length, seed wing length, and seed length. According to the

cluster analyses of the 8 traits of 7. sinensis, the 35 provenances can be divided into 5 types.

Key words : Toona sinensis; seed; provenance; geographic variation
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Tab.1 Environmental information for seedlots of Toona sinensis provenances

e R ZHEE(E)/(C)GE(N)/(°)  IFHR/m AEPRR/C AEREKE/mm TTREH/d AR H B/
XN TR 118.18 29.78 142 16.2 1614 231 1 931
77 TR 117.63 24.50 19 21.0 1 600 330 2 060
LCS I HIRE 113.33 25.12 98 19.6 1522 300 1 500
X VG P 106. 42 23.13 746 19.3 1 636 336 1 501
LY TV ol 106. 55 24.77 970 16.3 1 300 270 1 000
LC TTE R )| 110.32 25.40 176 18.0 1926 320 1615
NP TG AR 105. 82 23.38 794 18.0 1422 332 1 754
NN VAR T 108.35 22.82 100 21.6 1304 365 1 537
\ ¥/ 7 PEAE N 111.27 23.47 31 21.1 1 504 350 1915
XA VG %2 110. 67 25.60 226 17.8 1842 293 1281
YS JUPEELL 110.28 25.10 152 17.8 1 950 309 1 670
CH ST 105. 80 24.98 582 19.2 1 035 345 1514
DJ ST 108. 12 28.25 605 16.1 1231 295 1 045
DS S 107.53 25.82 1 000 15.0 1 346 294 1 200
PT b LRE 107.32 25.82 800 17.0 1259 312 1 361
WM PR 106. 08 25.17 636 19.0 1223 339 1 400
XY LY 104. 88 25.08 1 250 16.8 1512 315 1612
YP TN ESF 108. 90 27.23 382 13.4 1174 297 1228
ZF Je iR 105. 63 25.38 1145 16.6 1412 340 1 447
IS LA bR 109.72 30. 60 1152 15.5 1 480 260 1332
XF Bl s ER 109.13 29.65 847 14.0 1 500 265 1214
XE L E B 109. 47 29.98 547 15.8 1 491 294 1136
CD T Bl 111.68 29.02 234 9.2 1 899 272 1510
FH 1 5E XL 109. 58 27.93 343 15.9 1 308 277 1 266
HNYS i P} 109. 85 29.00 254 16. 4 1 357 286 1 306
BZ I ZR M 117.97 37.37 9 12.7 565 205 2632
QD ARH S 120.37 36.07 6 12.7 662 251 2 541
AK B PG 2 e 109. 02 32.68 370 16.0 1 050 253 1 610
FN ZHET 105.63 23.62 679 19.3 1200 338 1 764
GN ) 105. 05 24.03 1227 17.1 1 042 305 1 651
YNJS K 102.82 23.63 1323 18.7 800 307 2302
MLP 7 R EE B 104. 70 23.12 1 057 18.0 1 054 349 1762
XC = i P 104. 67 23.43 1 472 15.9 1294 355 1 550
PS IR K 108. 15 29.28 422 17.5 1104 312 1035
QJ REIL 108.77 29.53 591 15.4 1295 274 1167

x2 FEMEEMNFERERSET

Tab.2 A summary of trait variation data of Toona sinensis

provenances
(N P £ prfER ERAR BUME R
2K/mm 17.77 £0.25 0.08  13.77 23.08
A K/ mm 11.56 +0.2 0.10 8.68  15.01
i K/mm 6.21 £0.09 0.08 5.09  8.06
FF 5/ mm 3.89 £0.04 0.05 .44 433
TR /mm 1.24£0.02 0.07 0.99  1.45
FMPKIEL 1.60 +0.03 0.11 .36 2.13
TSI 3.140.03 0.05 2.85  3.63
Tk g 1.30 £0.02 0.09 0.85  1.59
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Tab.3 Analyses of variance of seed phenotypic traits among different Toona sinensis provenances

PEAR A RUR 07 B ¥ F " wEJ1/%

F2K Folrgi ] 2 232. 800 34 65.671 17.809 - 94.4
R 3 742.804 1015 3.687
At 5 975. 605 1 049

Pl K Tl g ) 1 377.508 34 40.515 14.528 ok 93.1
R 2 830. 669 1 015 2.789
A1t 4 208.177 1 049

TR ol i ) 312.133 34 9.180 10.517 - 90.5
R 885.994 1015 0.873
At 1 198.127 1 049

Fh 58 Tl g ) 49.162 34 1.446 8.522 ok 88.3
R 172.217 1 015 0.170
A1t 221.379 1 049

Fh e Folr i [ 9.405 34 0.277 9.306 ok 89.3
R 30. 171 1015 0.030
&t 39.576 1 049

FhFRKSEEL  FhERN 32.780 34 0.964 11.167 ok 91.0
PR 87. 630 1015 0.086
A1t 120. 411 1049

PP R 35.197 34 1.035 4.081 ok 75.5
R 257.500 1015 0.254
it 292.697 1 049

[ER iy ol i i) 2.782 34 0.082 52.216 ok 98.1
R 0.216 140 0.002
Gt 2.998 174

1) % A7 0.05 KFZFBF, ¢ &7 0.01 AT £FHMEE.
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Tab.4 Partial correlation coefficients between geographic
factors of collection sites and seed traits among di-

fferent Toona sinensis provenances

PER g i K
frek -0.387" -0.180 0.240
i -0.273 -0.024 0.139
K -0.461* —0.442* 0.352
Fh T8 -0.013 0.067 -0.179
e 0.278 0.140 -0.366"
FhFK5EL -0.367" -0.397" 0.368"
95 L -0.349 -0.110 0.248
[R5 -0.036 -0.019 0.026

1) #* Z7£0.05 KFRFAK, # A7E0.01 KT 2
E X ES
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SBIFGEA FE R MOIR A S 0 A A A o R A
XRRF-114 8 AR F 4 AR - (AR R AFEREK
L TCFRI AR H O AR TARAHSC b, A Rk S
Js. B B R AR AR R 2 A
KRR R A R BT S AR R K 2 EA
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Tab.5 Partial correlation coefficients between climate fac-

tors of collection sites and seed traits among differ-

ent Toona sinensis provenances

PR EER FROKE LHEM O FYHR
Fh ek 0.081 -0.057  0.005 0.191
Filri K- 0.096 0.012  0.051 0.079
K 0.007 -0.184 -0.100 0.350"
Fp 58 -0.282 0.346  0.095 —0.199
)& -0.398" 0.439" 0.060 -0.475"
FEKSEL  0.135 -0.298 -0.135 0.353"
FrIEL  0.243 -0.274 -0.013 0.474™
[ER A5 -0.409" 0.395 0.068 -0.345
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Tab.6 The correlation analyses of seed phenotypic traits of Toona sinensis
PER FhFak Fhi# Kk P& FhF58 PR RTPRIER RTIEER ERFE
ek
K 0.940 ™
My 0.699 ™ 0.414*
s 0.044 0.102 -0.096
Fh e 0. 100 0.228 -0.210 0.714™
MrEsEL 0.546™ 0.286 0.859* —-0.589* —-0.538*
sl -0.116 -0.236 0.187 0.005 -0.692 0. 150
[ER A 0.495" 0.469 * 0.338*  0.336" 0.528 ™ 0.109 -0.435"
1) s &7 0.05 KF (R BFARL, s F 7 0.01 KF (M) BFHFAR%.
K A AR RN E EAE, 5 R . 3
T A, SR TS LM 2 3 A P ;
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Bk EG B 1 15 22 F O AT 3R 2K, SR LIAD 1. K R i =i
BEEH 6.0 1,35 AR AT LN N S 2,55 1 h Sl B
AK LC WM . PT XE MLP DS .YS . QJ . XC .FH .LCS, % Jj;
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WSR-S (ER, Bh TR/, FRLBR P 2. 56 5
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XN BT s YNJS: mRI H27K s BZ: LLIZR M.

[ R I RSt RN LS|
Fig. 1 A dendrogram of Toona sinensis provenances based on seed
phenotypic traits
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