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B, o2 WER TR, o AR, o2, N R R BENERZAR, M ICAHTTIEL S, 54

HIXHHEAEMN I 250

¥ JH SAS8.0 X GLM. VARCOMP i &
PEATHER T 220001, AR A AR SRR Oy 254)
L RRBE I REREE T MR R B RN L
FHE R B ZR FR (R — PR AR AN ) b R] ) 7 SRR G

ES /@8

2 HRERHN

21 BALAEREKNSEERNRREEER
T2 Aai R (1) R FHikl 5 4FA R
PIEANSR 7 S TN RN 1 DO &y 53 RN e il

F1 BRRSEALELHRRERMSEIERBTESH

A R F W A b AR AR W 43 0 R 1.47 ~ 2.06 m Al
2.07 ~ 3.06 cm, V¥ AL AR 40 5 1.73 m
f257cem, WERKER (B 3) BWER/DMER
(3R ) B 40.1%, HIfRRKER (=X 11)
BNRZE (IR ) B 47.8%; TTPG43E KPR
PETE 2 m 0, PRI s A AR A K R TN
VA, A3 1.90 m 1 3.40 cm, A T A
RARNE 9 1.44 ~ 235 m F1 2.17 ~ 420 cm,
REZR T MNE I NFE ZR it 63.2% F93.5%; 1

HE S A TR LG A2 =X, (HE S 4 A
WA, HAV- AR v A AR AR K e R

Table 1 Analysis of variance of growth and branching traits of T. wallichiana var. mairei
Y477 Mean square
B 5 ERON BfH ARl A 5 A
Test site Traits Mean Range CV/% HE XA HEXF A IR
Repetition Family RepetitionxFamily Error
W i Tree height/m 173 1.47~2.06 23.8 9.630 7**  0.758 1** 0.238 5%+ 0.1190
H14%Ground diameter/cm 257 2.07~3.06 25.6 20236 4% 1627 3%* 0.766 5** 0.3023
L IECrown width/m 132 0.93~1.63 29.3 8.710 9%*  0.896 3%* 0.2364** 0.092 8
WHLEZ  4FHASKLength of current shoot/m 042  0.32~0.57 43.9 1.885 1**  0.103 0** 0.056 2%** 0.024 0
C;E;g;g ' -2 /3 % $Primary branch number 23 17~30 18.1 21.3156%% 3202 §** 2.396 4** 0.397 8
B K44 i Biggest branch angle/(*) 55 41~68 234 1448453 2%% 889.984 6** 255180 2%* 123.926 6
B K44 K Biggest branch length/m 102 0.80~1.29 30.1 4.010 6%*  0.373 4** 0.145 0** 0.068 8
B Ky Hik Biggest branch diameter/cm  0.85  0.70~1.06 30.2 1566 7#%  0.216 9** 0.114 6** 0.050 8
P i Tree height/m 1.90  1.44~2.35 233 1.807 6** 1.167 8** 0.190 6** 0.146 1
Hb4%Ground diameter/cm 340 2.17~4.20 27.1 3.898 0%*  6.155 9%+ 0.760 8** 0.618 0
st I Crown width/m 1.54  1.13~1.94 29.3 4.605 1%+ 1.073 3%* 0.261 2%+ 0.134 6
AT 44 K Length of current shoot/m 0.57  0.41~0.73 32.0 0.372 4%* 0.124 1%+ 0.041 5** 0.026 2
ﬁf:g;,ﬁf — 253 B #(Primary branch number 37 24~46 16.1 26.003 6%*  5.6442%%  0.953 4%* 0.594 2
B K43 1 # Biggest branch angle/(°) 64 47~76 17.1 321.937 4% 511.197 7#*  152.385 O** 97.669 7
% K> B K Biggest branch length/m 111 0.84~1.36 29.0 1.327 3% 0.435 1%+ 0.092 7 0.084 3
B K> Fi i Biggest branch diameter/em .03 0.63~1.29 32.5 1.138 9%+ (.540 2** 0.123 6** 0.086 1
Wi Tree height/m 178 1.46~2.29 20.6 1.486 2%* 0.100 3
42 Ground diameter/cm 275 2.26~3.42 26.5 2.881 5%* 0.4753
jet I Crown width/m 117 1.03~1.34 17.5 0.205 5%* 0.038 0
A2 B I
Mingxi of 2/ #(Primary branch number 12 10~13 14.9 0.648 0** 0.2576
Fujian B K 4> B fi Biggest branch angle/(°) 45 36~62 35.0 1390.870 0** 221.002 2
I K44 K Biggest branch length/m 0.54  6.75~9.51 26.9 0.056 4** 0.020 7
% K> Bk Biggest branch diameter/em  0.80  0.47~0.61 36.2 0.186 5%* 0.083 1

VE: WLV 2 0 VI 2 B R B AT KA BRI R RAIHLIR K 1 B 20594, 54, 205, 1 6357714, 38, 141, 907, A HE IR w3 1 2K R ATHLIR I B HEE
Ty RIN31AN 247 **550.018 58 K, FIH .

Notes: The degrees of freedom of repetition, family, repetition, repetitionxfamily and error of Chun'an, Zhejiang and Fenyi, Jiangxi are 4, 54, 205, 1635 and
4, 38, 141, 907, respectively. The degrees of freedom of family and errors are 31 and 1 247. ** is a very significant level of 0.01, the same below.
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T, FEW A A AR 43 I TE 1.46 ~ 2.29 m
226~342 cm, MARRRZDINER/NEREH
56.8% 1 51.3%. Hmd T 4L EA2 SR BEAHE 155,
SIREUC EAMNRFZEEERE X, 5EKMR—
R, BT OAS YA S — o R R
DA w I N s B N s R e A I
AL 22 A IR B B E K, R AN
14.9% ~ 43.9%, HIWTVLES . V104 5 B AR A
B 3 Ml s 1 58 3R B K A3 ORH 43 ) A2 R 43 0l R
0.70 ~ 1.06. 0.63~1.29. 0.47 ~0.61 cm, %4
AR T L R R T 4L AR R T
RRWE 1.

22 BAHOAEHAKNSEERNBEENEE

ME 2B : SEAEITLAEEME . H
7. i BRI R RSB
TE 3 AR K R AL ¥y (n3=0.48) ,
ARME A 0.48 ~ 0.88, R A G AZAERKMERINE Rigt
A A A B R 45 b I ARk B ST b A5 PR AN TR
AP, (R SR AR R, 40 3 A Hb a5
= R F st AL SB35 0.69. 0.84 Fi1 0.87,
UL R T 2L U R R R Z S R AR K &R
wLrEhl, SRRME T, 3 HEE AR
FZHE R A A MR ) BBk 35 4% 0 A B R SRR
{EAT5 32 Hh 25 25 i R i A 45 1

R2 SHEEBMALELERKNSEERNEENGEE

Table 2 Estimation of heritability of growth and branching traits of 5-year-old T. wallichiana var. mairei

WL Z2Chun’an of Zhejiang

YLV4 %> H Fenyi of Jiangxi

2 B Mingxi of Fujian

LTS
Traits KRWET) FLRRIEAE 1) KRS FRISE 1) K RWE T FLIRIEE )
Family heritability Individual heritability ~Family heritability Individual heritability ~Family heritability Individual heritability
P i Tree height 0.69 0.39 0.84 0.79 0.87 0.58
142 Ground diameter 0.53 0.25 0.88 0.96 0.82 0.42
5EHECrown width 0.74 0.58 0.78 0.68 0.80 0.36
LAESMAY K Length of T A 0 A 3 B
current shoot
| e
i 0.8 0.15 0.84 0.86 0.56 0.13

branch number
=] / g
A% b fiBiggest 0.71 0.4 0.72 0.45 0.84 0.46
branch angle
=} ya .
BN B K Biggest 0.63 032 0.80 0.53 0.61 0.15
branch length
BT betiBiggest 0.48 0.19 0.78 0.58 0.53 0.1

branch diameter

T AR R R R DI RE AR K b

Notes: It did not measure the Length of current shoot in the Mingxi of Fujian site.

23 EAHAERERKMS KRS EREA
ek

£ 3RW: 3 MR R I GAZ K R AR
AR BB R TR R 5 FEK
A L AR e () 2 A 3 Y I 38t £ A O
(74=0.799 ~0.984) , 5 ERAMRE — o HEH
B ST BOHLAL SR I R FBAE AR OE (r,=0.495 ~
0.994) , JXEEWRE F T L0 SAZ M 5K F M) e A
AR RO, HOMB o, TR ds. 78
TEPE N BRI A IR ., R B S HAe . —2
IR BRI S R B AR A 8 A A
KRS (,=0.058 ~0.420) , kiR i
K B> HLAR & R AR AL T T RE

2.4 EHLEZEKIS B MR TEH &8 f
xE

ME T FIE 4T LE N SAFERM A EEZEK
Z2 AR A A IR A T T b T A A S 25 S A
Ko TEME MR T A EERRZERK S aRER S,
B KR A 3 A b i 2 A 1) 35 S 0 2 B9 QE AR
X, FRIAHF RS EAEBAN L, §RXRK
KATREAPEIRES R, ST A EXT Hs m /N i
P 1 RN — AR EOX PRAPEARTE 3 M s 4L A TRl Y
FHOCPHERR A 1 38, R LR 3R b A BAE RN
i, BEEMEASE M, KA &Rk
SRR, 1A, MR 4B EH: R
E A= RN, AR AR A B MR AR W T
BT VG 5 B M s (] (AR DGR i 2, R RS



140 Mok B BF SR %33 %

#3 BRUSEAFLELRRERMSF KB EEMRIBELRY

Table3 Genetic and phenotypic correlation coefficients between growth and branching traits of T. wallichiana var. mairei

. W sy VM SO RO B RO

2 B
S shoot number angle length diameter
W % Tree height 0.741%%  0.729%%  0.545%* 0.501%* 0.047 0.730%* 0.702%*
H14%Ground diameter 0.799%* 0.704%*  0.737%* 0.507** 0.128 0.633%* 0.486%*
jE i Crown width 0.799%*  0.984** 0.521%* 0.375%* 0.221 0.766** 0.596**
&J‘rmq%ﬁ L 4E A K Length of current shoot 0.930%*  0.673%*  0.798** 0.340% 0.063 0.520%* 0.447%*
C;E:Jl:?]g ! — %443 1 ¥ Primary branch number 0.591%*  0.653*%* 0.737**  0.961** —0.043 0.362%* 0.355%*
B K431 fiBiggest branch angle 0.824%%  0.825%*  0.851*%  (.846** 0.707** 0.087 -0.019
B K4 B Biggest branch length 0.764%*  0.997*%  0.978**  (.686%* 0.792%* 0.713%* 0.765%*
i K43 FifH Biggest branch diameter 0.495%*  (0.837**  (0.752*%*  (0.496** 0.484%* 0.585%* 0.850**
1 % Tree height 0.745%*  0.809%*  0.737** 0.687%* 0.094 0.687** 0.482%*
142 Ground diameter 0.917%* 0.758%*  0.531%* 0.595%* 0.021 0.734%% 0.686%*
jet i Crown width 0.955%*  0.947%* 0.616%* 0.526%* 0.099 0.802%* 0.604%*
LA E 444K Length of current shoot 0.977*%%  0.927%*  0.983** 0.504%* 0.033 0.554%% 0.398*
Fenyi of e
Tiangxi — 2% /3 A $Primary branch number 0.936%*  0.989%*  (.972%*  (.928%* 0.040 0.474%%* 0.370%
I K53 B fiiBiggest branch angle 0.424** 0311 0.485%*  0.434%* 0.381* —0.064 -0.109
% K2 Bk Biggest branch length 0.786**  0.920%*  0.870**  (.859%* 0.893%* 0.122 0.690%*
B K23 K Biggest branch diameter 0.781%*  0.955%* 0.856**  0.817** 0.947%* 0.161 0.959%*
P i Tree height 0.656%*  0.496%* 0.419* 0.253 0.508%* 0.419%
112 Ground diameter 0.948%* 0.678%* 0.542%* 0.234 0.671%* 0.733**
B jEiFCrown width 0.888%*  0.960%* 0.459%* 0.256 0.686** 0.517%*
A WY
Mingxi of /¢ ¥{Primary branch number 0.901%*  0.939%*  0.950%* 0.236 0.572%* 0.383*
Fujian g /3 b #i Biggest branch angle 0.488%*  0.420%  0.512%* 0.374* 0.237 0.151
B K4 B Biggest branch length 0.843%%  0.914%*  0.942%* 0.823%* 0.058 0.613%*
B K> Bof Biggest branch diameter 0.947%%  0.994%*%  (.947%* 0.944%* 0.366* 0.984%*

T XA 2 PL_E RIS R X AL DL R B AR A R A *090.05 8 3 K-«

Notes: Above the diagonal is the phenotypic correlation coefficient, below the diagonal is the genetic correlation coefficient, * is 0.05 significant level.
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= 255
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IE 40 | o0
[ ] ®
J 35 1 1 1 1 1 1 1 1 1 1 J
EEEEEERRRE
z A XX =9 hn 5
- = =@
K Z Fmaily R Z Fmaily

—— WiVI{#% Chun’an of Zhejiang --@--- VI.FG/3'H. Fenyi of Jiangxi ® - &AM Mingxi of Fujian
1 SEREAEFREFNENERSEAERSENES

Fig.1 The differences of tree height and biggest branch angle among all test sites,the traits are from the communal family
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Table 4 Correlation coefficient between growth and branching traits of T. wallichiana var. mairei
WLV 22—V 5 H WL 22 —AE g R YLVE 53 H—AR g R
4R Traits Chun’an of Zhejiang— Chun’an of Zhejiang— Fenyi of Jiangxi—
Fenyi of Jiangxi Mingxi of Fujian Mingxi of Fujian
P i Tree height -0.008 6 0.463 5 0.569 3
142 Ground diameter 0.625 0** -0.1537 0.106 1
st liFCrown width 0.467 8** —0.138 5 -0.2110
— 2R 43 Hi#Primary branch number 0.295 4 —0.055 9 0.4259
K4 fiBiggest branch angle 0.554 7** 0.693 2** 0.822 4**
B K53 1K Biggest branch length 0.582 1%+ —0.556 7* —-0.0770
K4y A Biggest branch diameter 0.418 3** —0.359 1 —0.165 9

s WL ZRIVL IS ) B I IEA K R BON384, WL 2 AR I IR I LA KRB0 1440, T 7 BRI IR IR R R BN 124 *Ron i %

PEZE 57(0.01<P <0.05), ** /8 M2 7(P <0.01)

Notes: Chun’an and Fenyi have a communal family number of 38, Chun'an and Mingxi have a communal family number of 14, and Fenyi and Mingxi have

a communal family number of 12. * indicate significant difference (0.01<P <0.05). ** indicate significant difference (P <0.01).

S EARRNAE, BoRERMOE R OEIR
XA A A S R PR
2.5 EREMRREKFZHE
YERE SR Abs, BTl Az AR
HARZORHAE | A BT RS . Wi
DL T4 1R R R I 2 pebrifEl, H R iR
RITBOAAN— I B T2 M i 5 R E IR
BERPEARE, WL % | VLG5> H AR IR
3AHLEARIEL 4, SFILAMERAE R (£5) , H M BRI HARRE .
x5 JFRBUSWMERFTLELRE S FEMBSHIREE

Table S Tree height and branch values of preferred families

ZAEAD,
LI SY7. HSX2 1 SY10 3 K RN A

SNk

YIMH 1.78% #1 9.6%, H SY10 ZEVLVE 4 'H

W BE AR IR A 1.730 ~ 2.100 mo £E 3 M5 5,
R
I, HWE . SRR — R B SR K R
HERR B SRR . TEAR RS, HA®ER
Z SY10 44 i 1.823 m, & T3MH 2.53%, K45
Kok (0.794 cm ) Ke—2 Bk (11 80) 2 5MEF
QiR
MABEMRITE R ZWEN, AT SY10 ZREZA

= =) F g SRR
A gx MR g g SUEEL g B g
Test site Family hei Mean/% Rank 88 Mean/%  Rank M Mean/%  Rank
eight/m diameter/cm number
M13 1.806 4.57 1 0.802 5.31 3 21 2.32 4
WL 22 SY7 1.757 1.72 2 0.701 17.24 2 17 21.11 1
Chun’an of
Zhejiang M17 1.738 0.63 3 0.700 17.36 1 18 20.41 2
SY9 1.730 0.19 4 0.793 6.38 4 19 12.80 3
HSX2 2.100 10.76 1 0.907 10.77 4 24 31.68 1
JGS17 2.085 9.98 2 0.872 14.27 2 31 11.80 5
AN SY9 1.948 2.74 3 0.901 11.45 3 26 26.69 3
Fenyi of Jiangxi
SY10 1.941 2.39 4 0.838 17.64 1 25 29.81 2
SY12 1.907 0.56 5 0.936 7.92 5 28 19.27 4
Mi }ﬁ‘qgﬁﬂ‘/,%” SY10 1.823 2.53 1 0.794 1.78 1 11 9.60 1
ingxi of Fujian
T WTVLVE 22 VLG 43 B RIAR i WV 3N R 2R K R B0 355, 391324
Notes: The tester families of Chun’an, Fenyi and Mingxi are 55, 39 and 32 respectively.
3 itk WIS . 72T A R, R KA
A SRR 7 2T S AR K ek PEIRAAE RS R R, AW R AR A5
SRR AOELED FUY ) KOS TR TN RERREUNREIL 20.0% DL, SRR R 1k
TR 3 DA S AR E R T LU R R I FEE R RN 3N s, YL HR R AL
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TR R BRI I AR T T 2 s
FEEE IR S, SRHJER, ATRERE TIPS S
ZIR AN BN B, MR ORI R, B
PRSI AR | iR AR ARG A, 5 AR
TEL AR VEIR R R sl I8 e, S2Homist
il R FROGRMEENT B L5 X 34
Hb A IR BRI ) AR AR T H K R L
JIANAAE, A7 rh SRR s e il o R, Y1
VYO B IR Rt ) R pRis (% Rk B+ 5
ARSI S, X S TCPG A L M Ab -4, A (R
FIVER 52 PN ST PR B AR X — S0 25 B A T 38 ) 3
BN AT T RIS E R, VTP S AR A B
RIS AL F1 A BAEE BT 1.00 LS, FIREL
I B TE 245G Stonecypher Z51 Fyfiis, EHP
FTAEA A MR R R P & #5r H 22
GRS RIS AE T AR A E S T
MR, RRZD | il 5 S
RIRIHERA G, HAVEEN R MUUER S
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Family Variation and Selection of Growth and Branching Traits of
5-Year-old Taxus wallichiana var. mairei

LUO Qian-qgian', CHU Xiu-li', LI Feng-qing’, YU Ming®, XU Hong-bing"', Deng Zong-fi', ZHOU Zhi-chun'
(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding of Zhejiang Province,
Hangzhou 311400, Zhejiang, China; 2. Experimental Center of Subtropical Forestry, Chinese Academy of Forestry, Fenyi 336600,
Jiangxi, China; 3. Research Institute of Taxus Industry, Mingxi 365200, Fujian, China; 4. Fuxi Forest Farm of Chun’an County,
Zhejiang Province, Chun’an 311700, Zhejiang, China)

Abstract: [Objective] By testing Taxus wallichiana var. mairei elite families to select the fast-growing and genetic-
ally stable families suitable for different regions and sites. [Method] 5-year-old T. wallichiana var. mairei elite fam-
ily plantations from different habitats were used to study the genetic variation and the family x site interaction. The
experimental forests were established in 2014 at 3 sites (Chun'an of Zhejiang Province, Fenyi of Jiangxi Province and
Mingxi of Fujian Province). Among the families used in the test, 55 from Chun'an, 39 from Fenyi, and 32 from
Mingxi. There were 38 families shared by Chun'an and Fenyi, 14 families shared by Chun'an and Mingxi, 12 families
shared by Fenyi and Mingxi. There were 11 families shared by all the three sites. [Result] The growth and branch-
ing traits of 5-year-old 7. wallichiana var. mairei showed extremely significant differences among families. The fam-
ily x site interaction effect on tree height and primary branch number was obvious. And the effect on other growth
traits and branching traits was minor. There was a significant positive correlation among the growth traits and among
the growth traits, primary branch number and the biggest branch diameter. Generally, the family heritability of the 5-
year-old T. wallichiana var. mairei was higher. Compared with family heritability, the estimated heritability of the in-
dividual was lower. Taking the tree height as the selection criterion and considering the branching traits, a total of 10
excellent families was selected from the 3 sites. [Conclusion] There exists significant genetic differences in growth
and branching traits among the families. The family heritability of 5-year-old T. wallichiana var. mairei is generally
higher, and they are controlled by stronger genetics. The thicker and taller the tree, the more branches it has. The
traits of tree height and primary branch number are sensitive to site, and the family x site interaction effect is ex-
tremely significant, and the site has a greater impact on it. It is found that the family SY10 performs well and is stable
in multiple sites.

Keywords: Taxus wallichiana var. mairei; family selection; growth trait; branching; genetic variation;
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