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Comparison of traits and the quality comprehensive evaluation
of Machilus pauhoi provenances at the seedling stage
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(1. Fujian Provincial Key Laboratory for Plant Eco-physiology, Fujian Normal University, Fuzhou 350007,
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Abstract: Seedling is the most essential stage in a life cycle of trees, and the quality of seedling has a direct
impact on afforestation and greening. In order to achieve the directional management and maximize the benefits of
seedlings, eight different Machilus pauhoi seedlings from different provenances collected in common garden were
used to evaluate the seedling quality through determining 13 indicators such as their morphology and physiology at
the seedling stage, using principal component analysis (PCA) and cluster analysis (CA) to compare their quality, and
determining main factors affecting the quality and the superior provenance for directional management. The results
showed: (1) the three principal components reflected the color, timber and crown-shaped of the seedlings, respec-
tively; (2) the order of provenance quality was Anfu>Chaling>Renhua>Yongxin>Suichuan>Jiande>Jianou>Yanping;
(3) the main influencing factors affecting the landscape function of Machilus pauhoi seedlings were chla, chlb con-
tent and canopy width, and the dominant factors affecting the timber were seedling height and ground diameter. In
conclusion, Chaling provenance, Suichuan provenance and Anfu provenance are suitable for cultivating green seed-
lings, cultivation of timber or industrial raw material forest, and a wide range of plantation, correspondingly.

Key words: Machilus pauhoi provenances; principal component analysis; seedling traits; directional man-
agement; quality evaluation
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FRARAE B A AR B B = PP HE AR, 18 FH A
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B 9. 285 B AT Rk A ade B B A0 A P R 5 & PN 4R

Fr A HERf 0 R Fh BT 55U S A 800 AN [ RpE
R HERIF B ThRe s s SRl s, It
NTT R HAMB FRAH A TSR B 5 H AR S .
1 5
1.1 RIEXBRER

TRIE XA T4 g 24 B P T LS B MOl AR ol
T, HERABFRZ)N 26°4324"N, 117°38'37"E,
WL 96 m. HE TSI 18.9°C, A H 1 At
TR 7.9°C, B 7 AR 28.1°C . HF
YR IK B —MAE 1 600~1 900 mm 2 [8], PE/KZH
HTE 2—9 H, 49 H2ERIKER 86.6%. 241
TCAEWIN 305 d, 472 H IR %28 1 740.7 hl'2,
1.2 MFRESRIESREIT

AR BIAEARE R IR At O, T 2014 4 7 HAEHT
LR AR, YOPO2efR. TOPUKH. TOPHIE)1 . ek
B RIS IR A R0 8 ANFpyR it
AT KA o KRNI BEAT A PR 5 BT B B 326 A2
B AR O AT E . B R
FNEA S cm. 5 8 cm FIREE R MSHITEL .
Fre AR AR, BEAFHEBENL 2> AIEE 30 #%,
BHBEAER 10 cmy & 12 cm FIERKMEE,
1% 50 cmX 50 em FRATFEBCE 7E M R AT gkl ks
H, JFEATHM. w5, SRR AR BT T
IKREREHE, FEE AT B ER G . B0 T AR R
B LA AR M AR AR A, H PR
B8N 0817 mgg!, N FEDHCN 7.241 mg-g'.
KAl 3 R 5 SRR LR 1.

® 1 MREMESER

Table 1 Natural conditions of the sampling sites of Machilus pauhoi provenances

P Provenance £h/% Latitude %% Longitude MAT(6/°C) MAP(#/mm)
JS 26°21'N 114°23'E 18.5 1440.0
VAl 29°25'N 119°07'E 17.4 1712.0
FJ 27°03'N 118°09'E 18.7 1 663.0
JA 27°15'N 114°14'E 17.7 1553.0
FY 26°41'N 118°07'E 19.3 1 663.9
JY 26°49'N 113°56'E 18.1 1457.0
GR 25°09'N 113°32'E 19.7 1 858.6
HC 26°39'N 113°46'E 17.9 1370.0

MAT: FF¥SME; MAP: EEKE. IS: JLIEZE); ZJ: WL, FJ. fREdii; JA: VLIEME; FY: REEF,

JY: VLVK¥: GR: | ZHA-4k; HC: WRERRK. FFE.

MAT: mean annual temperature; MAP: mean annual precipitation. JS: Suichuan,Jiangxi; ZJ: Jiande,Zhejiang; FJ: Jianou,Fujian;
JA: Anfu,Jiangxi; FY: Yanping,Fujian; JY: Yongxin,Jiangxi; GR: Renhua,Guangdong; HC: Chaling,Hunan. The same below.
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R WAEYE. 2AEYE. DAEYE. HIRK.
WHER W mmf, mageR a frFgE b 538 13
MNMERS, FENMEIEWT.

(D A SEY R R MR s R Rt
AT RS2 0.01 mm); 1 /s FH AR EA T &
CRERAE] 0.1 mmD: My E A 80 Gk AT St
e M FH A0 26 RO 2 1 A v A et s A R P et i, G
SEME CRERE] 0.1 mmD; A5 {58 485 2 1 AR 4%
(LI-3000C, EED MM FEKFEYE
TR ARIGRIEEENE, FEKFEYERRE
A K FH AR AT S B = 8 i & &2 S Y
wEPl, WA R AR KA T AR SR bRt
HAX LAY ELRBIT

wEtt=D/H

EERRK =R K/AR T

EE - T AR = P AR/ 2

W w=0.137+0.241 X (D*H)+ (-9.174x10™*) X
(D’H)’

W +=-0.016+0.158 X (D*H)

W 2=0.172+0.570 X (D*H)-0.003 X (D*H)* (1)

LD A, wisHaEsEREYE, DAMH
I AR IR AR

(2) WA bR R SERALN
HREEENE, RSN e e TR 665 nm
649 nm ALFIIEREE . FEHE AR T

Chla (mg-L™")=13.95 X ODg¢s—6.88 X ODg40

Chlb (mg'L™")=24.96 X ODges—7.32 X ODgse (2)

X (2) 1, Chla A1 Chlb 435 A FEEGR H H
S8 a PSR b JURIKE, ODewy M ODgss 47
N 649 nm 5 665 nm MG,

TH RS EMHRIN ORI, K
530 nm Kb 52 FLIR ' FEAE )

Table 2 The traits of Machilus pauhoi provenances

* 2 BMEHIEIRIERR

FlYEit Provenance D H D/H \\% LN SB LB TB SRL AC SLA Chla Chlb
FJ 0.626 1.622 —0.996 1429 1363 0.255 0.579 0.872 3.050 —0.608 2.393 0.589 0.896
FY 0.619 1.590 —0.970 1.418 1.411 0270 0.496 0.821 2.960 —-0.542 2350 0.362 0.666
IS 0.667 1.722 —1.054 1467 1397 0431 0.627 0.949 3.078 —0.371 2438 0.608 0.913
Y 0.602 1.560 —0.958 1.504 1264 0.358 0.621 0.936 3.085 —0.711 2.334 0.653 0.958
ZJ 0.595 1.552 —0.956 1.469 1261 0.336 0.538 0.890 3.174 —0.662 2411 0.628 0.932
GR 0.643 1.581 —0.938 1302 1365 0453 0.603 0.965 3.120 —0.790 2279 0.824 1.128
HC 0.610 1.568 —0.958 1.436 1265 0.554 0.565 0.986 3.146 —0.664 2379 0.611 0.916
JA 0.652 1.614 —0.962 1498 1311 0423 0.703 1.008 3.125 —0.587 2311 0.722 1.026
D: Hif%; H: fim; D/H: AmEb; W: jEild; LN: W A#G SB: Z4EYE; LB: MAWE: TB: SEYE; SRL:

EEARK: AC: fEEHZ&; SLA: LA

Chla: W#%¢% a; Chlb: Mt4EE bo FAl

D: diameter; H: height; D/H: diameter/height; W: canopy width; LN: leaf number; SB: stem biomass; LB:leaf biomass; TB: total
biomass; SRL: specific root length; Chla: chlorophyll a; Chlb: chlorophyll b. The same below.
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Z;= US (i=1,2,3,-+n; j=1,2,3,-*p)

J

X B, Zy 2485 j MBS § MAPE
MY 0, WRAEZEN 1 KIARAEL AL F S i AS
18 Xy AEAR 5 j ANEARESS i ANFPYE B B, X
SEFRER § M RPRE AT IME ;s S AR5 j AN RBRI
iz . BRI E AR (!

n / n—1

(3)

4



45 % 4

Wraais S5 QITERRN IS ITER LB L BT B 2R A1 AN 641

(U IRAE 5 5 O (8 B L
(),

O FAHHR R 44 5 LTS
. AT

P
F;/(zzzijxf‘jk (5)
Jj=1

XS, Fu a2 % kD FERAAES § b
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P U 13 AN FEAREEAT R 0T SR Eow, 26
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Table 3 The component matrix and the component score coefficient matrix

AR FE bR F 784 Component matrix F 155 2% Component score coefficient

Trait index F1 F2 F3 F1 F2 F3
D -0.189 0.909 —0.343 -0.036 0.242 -0.160
H —0.597 0.793 -0.016 —0.115 0.211 —0.008
D/H 0.784 —0.546 -0.191 0.151 —0.145 -0.089
W -0.175 0.081 0.818 -0.034 0.022 0.382
LN -0.657 0.272 -0.696 -0.127 0.072 -0.325
SB 0.527 0.429 0.209 0.102 0.114 0.097
LB 0.373 0.759 0.133 0.072 0.202 0.062
TB 0.664 0.660 0.222 0.128 0.175 0.104
SRL 0.714 0.152 0.500 0.138 0.041 0.233
AC -0.787 0.561 0.171 -0.152 0.149 0.080
SLA -0.647 0.093 0.567 -0.125 0.025 0.264
Chla 0.809 0.439 —0.249 0.156 0.117 -0.116
Chlb 0.807 0.440 -0.248 0.156 0.117 -0.116

FE55 2 Epor (F2) o, e 5w PiRis A
ARKK . —BORUL, £ ENEEN, i
MR, HMAA Kk, WL, x—%
R AT AR R R B AR A TR A, AT ARy b SRR
SLE KR TEAR.

%3 Ry (F3) o, JdilE S AR, &
MEFE b S AR AR, JRER, mAE M
Bt DI, X F o ] LR 1E 2 US4

FRo
2% B B Z R H AT S T Ak 5 Tl JE R
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Table 4 Scores and sort of different index and comprehensive index

_— %M%%%ﬁ. .ﬁM%%ﬁﬁ %ﬁ%ﬁ.
Provenance Landscape function index Timber function index Comprehensive index
Fl F3 ZE6135r Score  HEF Sort F2 HiF Sort 875y Score  HE/F Sort

FJ -0.721 -0.349 —0.345 6 —0.286 5 —0.428 7
FY —-1.334 -1.000 —0.697 8 —-1.144 8 -1.027 8
JS -1.331 0.368 —0.470 7 1.759 1 0.039 5
Y 0.463  0.598 0.283 3 —0.549 6 0.124 4
7] 0.237  1.055 0.269 4 —0.964 7 -0.010 6
GR 1.304 -1.844 0.216 5 0.349 3 0.317 3
HC 0.644 0.891 0.404 1 —0.222 4 0.339 2
JA 0.737  0.281 0.340 2 1.056 2 0.646 1

RSP CZRLIED RRRIE
E LS S
5 10 15 20 25

]

| AR, 2AREET; 3ILIEE); 4300 K5 5.
WL, 6. FA 4k 7. SVLIULHE

1. Jianou,Fujian; 2. Yanping,Fujian; 3. Suichuan,Jiangxi; 4.

Yongxin,Jiangxi; 5. Jiande,Zhejiang; 6. Renhua,Guangdong; 7.
Chaling,Hunan; 8. Anfu,Jiangxi
B 1 EFMRIERS AL 8 MER XS INER
Figure 1 Cluster analysis result of eight provenances of Machilus
pauhoi. based on trait analysis
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