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Table I Provenances of 7 typical Formosan sweet gums

st 4 ) R R

(m) §))
TLIRE % 31.21°N 119.49°E 250 15.4
R LR 30.41°N 118.24°E 300 15.0
WK g 29.54°N 120.01°E 310 17.5
LR & 28.40°N 115.55°E 420 17.0
AR 27.20°N 117.29°E 560 17.7
iy esT1R g 26.38°N 118.10°E 480 19.3
] PR St 24.59°N 107.32°E 380 16.9

% 2 PAMEEFREKS

Table 2 Nutrition components of different phosphorus supplies

=1 Py Pin P, P,
KNO3 4 3 2 -
K,HPO, - 0.5 1
NH,NO; 1 2 2 4
(NH,), SO, 3 3 3 2
K, SO, - - - 1
MgSO, 2 2 2 2
KHP,0, - - - 2
Ca(NO3), 2 2 2 2
P Kk AE 0 0.5 1 2

1.3 MEmBMAE

1.3.1 MHRAR BTSRRI E /DX 4
MRAE AR — 34, ks RS & R 5E
His 2 SR INE K Regent A A ( Regent
Instruments Inc.) [£] STD1600+ . XUGIEE 4 *F
MWERER, WREURD IR LA F R R E G
A WinRHIZO Pro 2005 b, 4R AR KE . AKX
AR (27 I
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75°C MEREE, FRE; DUREMASE (0.1 g. R

%02 g /547), 8 Lowther 2751 H,S04- H,0,
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o, MAAZYIKEEES N S/ A5
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P & = Py, BRI R/ P SRR E x
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Table 3 Correlation matrix of plant traits in Formosan sweet gum

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 1.00
2 0.77** 1.00
3 -045%*  0.15 1.00
4 0.66%* 0.64**  -0.17 1.00
5 0.66%*  0.38*%  -0.42% 0.79*%* 1.00
6  0.65%* 0.16  -0.70*%*  0.39%  0.79** 1.00
7 0.84%x  0.57**  -0.48%* 0.61%* 0.58** (0.51** 1.00
8 0.27 0.27 -0.10 0.32* 0.02 -0.20  0.49%* 1.00
9 0.47** 0.28 -0.36* 0.18 0.14 0.18 0.54*%*%  0.60%* 1.00
10 0.53** 0.51*%*  -0.16 0.32* 0.09 0.03 0.53*%*%  0.56%*  0.55%* 1.00
11 -0.01 0.01 -0.10 -0.09  -0.40* -0.39* 0.25 0.58**  0.45%*  (.53%* 1.00
12 0.86**  0.69** -0.40* 0.52** 0.36* 036*  0.82**  0.50**  0.61**  0.80**  0.46%* 1.00
13 091%*  0.60** -0.57** 0.58%* 0.54** 0.55%* 0.87**  0.53**  0.70¥*  0.62** 0.22 0.91** 1.00
14 -0.06 -0.12 0.05 -0.02 0.31 0.36* -0.25  -0.57%%  -0.45%* -0.70** -0.89** -0.55%*  -0.31 1.00
15 -0.44*%  -0.13  057**  -0.24 -0.18 -0.21  -0.53**  -0.67** -0.82** -0.54** -0.46** -0.64** -0.76** 0.57** 1.00
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11 MR P &E; 12 AP WlE; 13 AN RlicE;
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Table 4 Variation of plant traits in Formosan sweet gum

LE2IN IENsEPRS AT A TP S WK R L JINEES
1 089 1327 080 2430  0.68 19.89 094 1159 082 2531  0.60 1856  0.72  23.87
2 036 1436 038 2593 037 2198 045 1450 046 2610 031 2160 040 2272
3 074 2309 098 2534 131 3536  1.08 3133 1.31 15.68 108 1580 136  26.66
4 736 9.48 709 19.06 693 9.99 752 13.78 710 14.26 688 10.95 715 13.46
5 6085 1109  49.04 2537 4558 1258 5129 1403 4488 1494 4341 1188 4480  16.66
6  13.08 1462 920 1812  6.73 8.14 8.64 1694 843 1456 719 13.07 691 10.88
7 254 1483 245 1351 237 1014 272 9.33 2.35 1280 231 7.93 2.41 12.94
8 1721 765 1922 892 2057 1416 2118 1377 1744 1067 1849 323 2189  11.38
9 8.81 1080  9.42 8.33 9.67 1518  9.73 1170 9.03 6.78 7.66 1487  8.68 9.56
10 329 1204 395 2292 398 9.97 3.93 1133 376 1391 339 1615 365 8.98
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11 3.05 5.54 4.52 18.45 4.67 10.88 4.18
12 8.43 13.53 9.53 35.85 7.97 24.27 10.53

—

3 105.03 3.94 86.88 12.83 85.84 7.58 91.57
14 28.40 21.03 27.55 29.21 24.66 25.27 34.96
15 31.68 9.62 29.41 10.11 27.83 7.17 27.16

19.40 3.83 8.68 4.51 15.06 4.11 6.79
21.28 8.78 32.12 177.36 0.89 7.70 29.51
106.53 6.27 94.26 5.60
128.93 2.67 26.12 22.31

7.83 31.04 7.58 65.23 5.20 27.48 6.84

12.78 95.84 9.38
15.47 25.76 19.56
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Table 5 Principle component analysis for plant traits in Formosan sweet gum

F BBy TRy =gy TR

FRAE ) 0.872 0.385 0.152 1

0.624 0.171 0.699 2

-0.516 -0.246 0.749 3

0.634 0.413 0.381 4

0.528 0.749 0.007 5

0.462 0.747 -0.380 6

0.889 0.164 0.025 7

0.609 -0.512 0.066 8

0.723 -0.309 -0.253 9

0.736 -0.394 0.213 10

0.363 -0.829 -0.074 11

0.943 -0.102 0.128 12

0.970 0.114 -0.070 13

-0.448 0.809 -0.018 14

-0.755 0.324 0.425 15
FEEAR 7.778 3.656 1.976
DUk 48.446 23.586 11.233
Fit ik 48.446 72.032 83.264
SR FE5r FE oy R WA

Py I, ARAEIEF > TR 5 > DU R > VTR >
R AR > WK B> 2o & Py I, YTPY RS >
A A SE - > AR AR > TP R P > WK R > VL IR
N> GRGAEL, Py I, TLVEREE > TLIREY > LK
FE> M AR > R ST > ) P R S > 2 e . &
WITLVE g B BA R Ny P RLAl. A
AR, TVER SR VLV R ALK R R A
B, FEASHEAE AT ;AR AR AT A5 B P
OB, FEARHAE ST . R W FEAE S — s
LB, R P ATER EE RN E, B0
PP LLVUR B WA 3 MR EATELS ) N,
P AL o 57 = 32 4570 He e BT WS R R A
VO R A RARDEZ R JIE S A o 5 B8] 32 L [
PERL, ARSI AR S22 Wi 1 3 3 AL R AN
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Table 6 Standardized scores and sorting of principal components for all traits

Filrgit EmEt i T ErmEN % Tl 5= Y
YLV Py 2.102 J VRSP, 2.205 TR LR P 1.696
VLVER E Py 1.547 JUVER PP 2.119 WITLIKHEP, 1.453
TLIRE % Py 1.394 ] PEF TP 1.939 WITLIK P, 1.234
HREELET P, 1.324 il iepan 2 1.285 YLIRE Y Py 1.227
JUVER ST Py 1.161 YLVERI EPy 0.782 TLARE P 1.087
HE AL Py 0.864 HIEIE TPy 0.773 WHLKHEP 2 0.946
FEAEARE P 0.753 WK HEP 0.745 YLV Py 0.924
WK HE P, 0.714 VLV EP 0.350 FELELESFP 0.823
WK HE P, 0.604 WK P, 0.252 YLVEFE Py 0.707
R AR Py 0.484 YLV E Py -0.002 AR P, 0.658
LA Py 0.382 CREEP, -0.017 CHE AP, 0.313
J VTP, 0.178 WL P,y -0.090 TLIRE P 0.142
YLV EP 0.050 YLIRE P, -0.114 YLVEH EP, 0.054
TLIRE P -0.084 HEARAR P o -0.137 LA P 2 -0.119
LR B P -0.185 WL HEP -0.156 VLV B P, -0.134
ZRIREP, -0.194 LZEE AP, -0.273 HEEEAETP -0.186
J VER P -0.360 YLIRE 4P -0.429 VLR E P, -0.238

] PEFEP, -0.455 FEEIEFP o -0.478 CRE P, -0.307
WK P 2 -0.530 TR EP -0.538 ZREEP, -0.411
AR P -0.606 ZREEP, -0.564 WITLKHEP -0.423

LR LLP, -0.662 TLIREP 2 -0.635 JTVER TP -0.492
TLIRE P -0.685 TLIREEP, -0.652 I B FEP -0.528
HEAEAEFP o -0.938 YLVE R Py -0.701 CHEEP -0.663
RGP -0.959 FE R IESFP o -0.740 I TP, -0.887
ZRIEEP -1.251 FEALAR P 2 -0.780 JUVERFTP, -1.387
WITLKHEP o -1.480 AR P, -0.913 R AR P, -1.687
TLIRE %P -1.509 TSP -1.068 R IL TP, -1.839
ZREEP, -1.655 AR AR P 2.163 J VRSP, -1.964
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Principal Component Analysis of Response-Related Traits to Phosphate Rate

in Formosan Sweet Gum Provenances

LENG Hua-ni'?, DUAN Hong-ping?,

CHEN Yi-tai',

SUN Hai-jing', HU Yun-xue®

(1 Research Institute of Subtropical Forestry, CAF, Fuyang, Zhejiang 311400, China; 2 College of Resource and Environmental, Yunnan Agricultural

University, Kunming 650201, China;

Abstract:

3 College of Forestry and Horticulture, Sichuan Agricultural University, Ya’an, Sichuan 625014, China)

Plot experiment was conducted to determine the dominant factors which influence the biomass, optimal phosphorus concentration of

different provenances and excellent P stress-resistance-type provenances of Formosan sweet gum. Correlation analysis showed that, apart from stable

P utilization, there were significant correlations between biomass of Formosan sweet gum and the other response-related traits, and the change of N

absorption caused by low-phosphorus stress had a greater impact on the growth of Formosan sweet gum. Principal component analysis showed that N

and P absorption were the dominant factors for the differences in biomass, followed by P utilization. Standardized scores and sorting of principal

components showed the better mechanism of N and P absorption and utilization in Nanchang provenance and the better characteristics of provenance

with a relative stable P utilization efficiency in Nandan. According to the diversity of available soil phosphorus in China, seven typical Formosan

sweet gum provenances were selected from Nanchang with the wide adaptive characteristics and from Nandan with P-stress-resistant characteristics.

Key words:

Correlation analysis

Formosan sweet gum provenances, Phosphate rate, Response-related traits to phosphate rate, Principal component analysis,



