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AFEHEAR ) AL A S R A — PR R 25 57
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()35 A5 78 ST ST 0 o ASBIFSE R TR R A8 A 1R
Mg CrpEROL AR B SE g0 Rk ) e bR 56
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Table 1 Basic information of 8 poplar clones

TR WAL FHOR HT 4 s/
Clones Genetic Background Information Scientific Name Origin
5054 ESAL 7] P. deltoides cl.*55/65’ EVN
3654 ESAES ] P.deltoides cl. ‘2KENS’ HRA
¥ EMEH (505 F365 =58 FR) P.deltoids cv. ‘Danhong’ thE
217 LMEY (50536558 T P. deltoides cl. ‘Nanyang’ i
N179% ey 7] P.nigra cl.*°N179’ L
ritkd6 EIM B < B2k P.euramericana cv.‘Zhonglin46’ HE
108%% LB x B B P.euramericana cv.‘Guariento’ =
=B FWM B < BB P.euramericana cl.‘Sangju’ HE

1.2 Ie s

TR EMET (35°10'~35°21" N, 113°40"~
113°26' E ) J@ilir A%, BALKIESTHE D,
BETERERNDZ, B HRABFE, BRZEHH R
FE DY I B RS . AR 12.8°C~14.8C,
AR HBIX B & KX, AEFEIK i 600~700 mm,
JCFE 200 d°), IR A A
1.3 MERNE

TANTCIE RIEI S BRFERR, 433Kk A B/ INX
RISt 40 #k, B &, HT

10 MBS 18 MM EMHRIE , o WfdiRet: . ¥
PRVERE . 2R 3 25, AR AR AT 22
. SZIn SR ORUREJE | AN AR . A AR
SERKE ., AL E . RFLEESEE .
YK WHERE R W e T % 8 A%
JEWY AR BT R | a TR . ATRE
LR HER, e REZARE ORI 2F0h
KDY (GB 1927—97) 71k R4, ¥R
AR JE AR VISR ] B0 7 om R4, AR AN [A]
R ARSI AL 10 mm x 10 mm x 15 mm FJ AR H
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TR AR AT, FE 11, 192, 2.62 m &b
B 100 mm Py RE[R| f, HAEAERR AL B AU, B8R
B 1~4 FR UMK, 5~7 4ER RO IX
8~10 AR5 AT XS, il A R AR B il
FHT 4T % B AEAL S AT . W F 1.3 m
A0 AR IR % R A T AR B, AR AR FE AN [ A
RIS R IE TR 40~60 HiAME, “FAiFK a5
FTACZ= LRI o A PER B BRI E 752
DL3CRR 2]
1.4 HESGITSSH

FIF Excel BAFHEATBUIG 1) S AFNEON, fHH
DPS #AHH1 SPSS A iEA7 07 22 0 br . iS5
FEETSUR R BT (PCA ). J7 2250 BT i 2tk
RNy«
Yip=p+C+ R+ C xR+ ey

e Yy A5 M R BRI AR5 A UL
i w hEEEBE; CRRTHERSE iR

{H; R FoniFie (BORMALE) 2 ) DRONE; C;x
R, NTCHER SR (SORMAALE ) SCHBNL; ey
FIRNRE

2 SR EH

21 EBRETHERMEEREES

M 8 M EBAGIR TCPE R ARM YRR Ty 22 53 W &6 2R
(%2) WA RERFEAFERN 254D E
(P>0.05); & THEENFAMAE F2ERA
WE (P>0.05); FA4ERERNFITMERNES
ANEFE (P>005), BRIbZAh, HAs 15 Mk
RFEGRTCHE R B AR AEHE (8] sl A R AR A1 67
E ¥ E SR E (P<0.01), RHITHRMHEN
R IWEFE .. TR SERZ WA ERN 4
RE&: W2, Bk, LagER.
a-LFHE R | AR 2T EE . EAREENLH
BN (P<0.05) it (P<0.01),

®2 EHREERAMERTESTER

Table 2 Variance analysis of traits on the clones of Section Aigeiros Clones

EZN LSS F H A2 B175 = »
Traits Source of variation DOF Mean square

Ttk &I 113.743 8.983™ 1.31E-09
Er 22 A FERR(A] 556.719 43.969™ 6.47E-34
Microfibril Angle TR < 48 41 26.029 2.056™ 0.001

%7 Error 198 12.662

Ttk # ] 7 5.696 14.083" 6.609E-15
59 [F1) - XU JEL FEER(A] 1.517 3.75™ 4.011E-4
Tangential Cell Wall Thickness TR x i 54 0.317 0.784 0.854

%2 Error 207 0.404

TR 7 91.169 27.044™ 3.957E-28
5% -4 R 12 (A 8 28.979 8.596"™ 1.855E-10
Tangential Lumen Diameter TR < 448 54 2.620 0.777 0.867

%2 Error 275 3.371

e & 1E] 7 83.946 22.178" 1.040E-23
SR - AR EAR R IR 8 36.511 9.646™ 8.738E-12
Tangential Cell Diameter THER < 448 54 2.929 0.774 0.872

%% Error 275 3.785

Tt RIA] 0.0107 17.2597" 6.788E-19
ARG LRALLL B EREIR) 0.0044 7.1613" 1.299E-8
Wood Ray Tissue Proportion TR x 5 54 0.0005 0.7336 0.915

%% Error 274 0.0006

Ttk R e 0.026 12.088" 1.187E-13
SEKE EHIN) 0.306 142.590™ 1.260E-104
Pipe Length Ttk & < F5 61 0.002 0.798 0.856

%% Error 310 0.002

Ttk R e 7 4213 18.780™ 1.920E-20
e [F - R JEL Rl 1.468 6.542" 8.144E-8
Radial Cell Wall Thickness Tk & x 5 54 0.205 0.914 0.646

%2 Error 276 0.224
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&2
PEIR AR SRR H ¥1J5 = .
Traits Source of variation DOF Mean square
T &) 7 109.140 45762 1.003E-42
1 [F- 4 s 2 R 1] 8 14.443 6.056" 3.501E-7
Radial Lumen Diameter Totk & x EE 54 3.795 1.591" 0.009
%% Error 276 2.385
Tot &[] 7 100.409 41.549" 9.824E-40
71 -ZH I B AR TR 8 20.376 8.431" 2.982E-10
Radial Cell Diameter Ttk & x 5 54 3.337 1.381 0.051
%% Error 276 2417
Ttk & (A 7 7 667.040 12.128™ 2.130E-13
PN A= R 8 16 278.413 25.750™ 3.883E-29
Wood Ray Height TR < FFE# 54 651.048 1.030 0.426
% 7% Error 260 632.178
Ttk 2 ) 7 4.636 21.316" 1.282E-22
A 4 5 RG] 8 0.865 3.978" 1.826E-4
Wood Ray Width TR x F4 54 0.256 1.177 0.204
%% Error 259 0.217
Totk & IA) 7 0.188 14.579" 2.032E-16
UK RN 9 1.940 150.272" 1.181E-107
Fiber Length TR > Fh5e 61 0.008 0.593 0.993
%% Error 311 0.013
Ttk &R 7 3.799 1.630 0.129
LTS Gl 5 22.457 9.635™ 3.553E-8
Hemicellulose TR > F45 35 6.240 2.677" 3.553E-8
%% Error 182 2.331
Ttk &) 7 44.898 18.372" 2.145E-18
a- A% AR (] 5 27.108 11.093™ 2.435E-9
a - cellulose TR x 5 35 4.106 1.680° 0.016
%7 Error 182 2.444
TR (A 7 53.112 16.959™ 3.634E-17
_ SRR (] 5 4.709 1.504 0.191
RJFi % Lignin
TR x 4 35 3.139 1.002 0.473
%% Error 182 3.132
Tt & A 7 53.232 30.902" 6.163E-28
AT LRI 5 17.586 10.209™ 1.227E-8
Total Cellulose TotE & x 48 35 3.080 1.788"™ 0.008
% 7% Error 182 1.723
Ttk 2 ) 7 0.0200 42.8315" 2.020E-26
S TEERE AMALE 2 0.0004 0.8323 0.438
Absolutely Dried Density THER x KAMALE 14 0.0009 1.9356" 0.032
%% Error 93 0.0005
Ttk & A 7 0.008 30.359" 1.530E-21
HATE T AMALE 2 1.703 6415.699™ 3.156E-101
Basic Density TR x AMILE 14 0.002 8.038™ 5.725E-11
%% Error 94 0.0003
VE: "RRERBREE (P<0.0D). "KREREE (P<0.05)
Notes: ~ shows extremely significant difference(P < 0.01),* shows significant difference(P < 0.05).
3 N Ky 3k V=2 M2 3 | Vs
22 EFRITERMEERNEESH BNZEZENHE . XTFARM SR, 2m-

Hi 8 D BAGIRTCHE R M PEPERITEVE R B S A AR S48 ) -0 A 09 TE P 3R i 5 ) B 4
AR (1) nlAn: 18 PRI EVE R RS Ry e s e, M, Tt REE 1k
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Fig. 1 Estimation on clone repeatability of main wood properties in Section Aigeiros.
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Table 3 Coefficient of variation on wood properties of Section Aigeiros clones o,
Coefficient of variation
PEIR Bni=|
Traits Variation of Lo X 35, LI X 5 JOHF X Ak,
project Heartwood Heartwood and Sapwood Sapwood
1 2 3 4 5 6 7 8 9 10

LT GCV 6.3 9.9 10.2

Oven-Dry Density PCV 7.9 11.0 11.8

HLoR s GCV 6.2 9.1 9.6

Basic Density PCV 7.3 10.2 113

et £ GCV 20.5 9.5 11.6 9.5 12.2 10.4 5.0 8.6 6.4
Microfibril Angle PCV 29.4 233 24.1 16.7 18.9 19.1 17.9 15.6 13.7
2% 7] - XU Bk JEL GCV 10.4 12.2 143 10.9 11.1 7.0 8.6 7.4
Tangential Cell Wall Thickness PCV 18.0 19.7 20.2 20.5 21.0 13.6 17.8 22.5

5% [ -2 M s A GCV 6.6 14.6 11.1 9.2 12.1 11.9 11.6 3.1 9.5
Tangential Lumen Diameter PCV 16.2 22.1 17.0 17.0 18.4 17.2 17.0 14.4 16.3
EAER e GCV 6.3 11.3 9.4 6.7 83 9.0 7.6 6.9
Tangential Cell Diameter PCV 123 18.4 14.2 13.4 14.1 13.5 12.6 12.8
H LR bR - A HT 2 GCV 12.1 9.2 11.5 11.1 10.8 13.7 11.8 12.6 11.2
Wood Ray Tissue Proportion PCV 22.1 22.6 23.4 23.2 26.3 25.6 213 22.8 20.9
SEK GCV 7.6 5.8 52 6.4 4.4 3.8 6.1 1.8 2.2
Pipe Length PCV 13.1 133 12.4 12.4 10.4 9.9 10.3 11.0 9.5
13 ) - LB JEE GCV 9.0 10.5 11.4 6.9 9.3 5.0 12.1 6.8

Radial Cell Wall Thickness PCV 13.8 15.0 15.5 15.4 16.8 14.7 18.2 17.8

-2 AR GCV 113 6.4 114 14.5 12.6 152 12.1 6.3 13.1
Radial Lumen Diameter PCV 18.8 13.7 15.2 18.9 16.1 18.1 15.9 12.3 16.7
2 h)-4H i E 42 GCV 8.3 6.5 9.3 11.2 9.0 11.4 8.3 52 9.8
Radial Cell Diameter PCV 14.7 12.0 12.4 15.2 12.1 14.2 11.3 9.0 12.7
R G 2 = GCV 43 2.1 1.3 5.6 6.5 7.2 53 2.6
Wood Ray Height PCV 9.2 112 10.4 10.4 10.5 11.1 9.1 6.9
IR G 2 5 GCV 3.6 0.9 6.6 5.6 5.5 5.3 53 32

Wood Ray Width PCV 5.9 7.3 9.3 8.5 8.0 7.7 8.3 7.9

Aok s GCV 53 6.6 6.6 0.0 5.9 44 39 5.4 4.4 2.6
Fiber Length PCV 14.1 13.5 153 0.0 11.2 10.4 11.2 10.6 8.3 7.5
Y GCV 3.7 1.7 1.7 2.1 3.8

Hemicellulose PCV 5.6 4.2 43 4.5 5.8

a-tf Y s GCV 34 34 24 13 2.1 4.0

a - cellulose PCV 4.7 4.8 4.5 3.0 4.3 53

KR GCV 77 53 2.9 5.4 56 5.8

Lignin PCV 9.8 8.7 10.1 10.7 8.6 8.8

CRAYER GCV 2.8 1.6 1.4 1.5 1.4 1.3

Heald Cellulose PCV 33 2.0 22 22 2.2 2.1

VE: GCV: BHMEER R PCV: RAVEF R4

Notes: GCV: Genotypy Coefficient of Variable; PCV: Phenotypy Coefficient of Variable

FLYER | a-LF YRR MR TR 198822 5 R AL
WAARMZ AL, TE55 1 RIS 6 AFFERTEERCKR, 25
SR R IR AL S R 1 AR R R (2.8% ),
(R AR I i/ o

EAGIRTCNE R PEVEIR RS e RBCR I
UIRTSS/E £ AR E i ) ax e AR D E ) INER &S
55 3 SRR A S R A B S HA R 22 5 02
FoAh AR5 H B0 AR S5 A3 B3R A v [ 20 ) O i AE

14.4%~ 18.4% . 12.3%~ 14.2%, 5% [i] FlI4Z [i] RUBE
JERAG 7 RN B A F AL, #RCSeE AR
JETESS 7 56 52 1 B S IR AR AP P 2] 72
B IKAF o AR ] I A AR ) 20 i AR R AR S
RE AL ESEARLL, TE5 5 AR AR KA, 430
g 18.9% . 15.2%. ALk i 5 ARG 2 v i A
A5 R TR, #BTESE 4 AR BURROR
8, ZALIEH N 6.9%~11.2%. 5.9%~9.3%;



34 ook B W5 534 4
Mither 226 . SERKE . 4K ENERME SR F4 EHREERVEERERS DT

Bl AR I R T IR, ARG LU
PR S RBOEK, 165 6 AR IR i KA 26.3%.
TR AR 2 ARk 0B E A8 5 R 5
FIFRAAR S5 ZBORIUHAE DM AME RN, BEE T
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YR 4 MR R T R BN, RITR YRR
SRR s SRR a- TR FALH
REES 6 EFe b KME, 73510 5.8%. 5.3%,
MEFET AR W R IR 5 REAES 1 ARRe . B
WE, B mit, HAarRREAA 5 R 50k
TR

2.3 84 10 FARGRE R EERESITEN
231 ERSHH SN TMER 18 AR F
SIRTEE R (£ 4) BoR: /44 FER BETTERE
N 38.21%., 64.48%. 76.16%. 84.62%. R4k
ST R R T 85% RIS, HT 4 A ERSrE e
R 18 APEIRARIFE R . R 4 FTH: X2
1 TR E (YY) MR A MR 5% 1) A2 ]
AR AN B AR . S TEEMEARE, H
H 52 1) RIS [v] P 200 s A AR A0 i A P 1) (A IE
B, ULH Y, I (E MR, 40 s 2 R 40 it B AR R
K T3 B RBEAR B A, Ui
Y, A EAK, AT AR N XA
2 FAME (Y,) e R RE A G241 21
lhim . RERKE. KREFLEEMEE . of4 %,
KRFEER; W53 ERME (Yy) i RrHR
SR FAR [ B RUBEJEE | LR AER T s X4 4 Ty
HE (YY) e R MR R ARSI L S K
B CREFRER | GAHR,

232 ERSERER Gt 8 ANTCHERMET 4 4
TR A, DA RS L A 5 A4

Table 4 Principal component analysis of wood properties
in Section Aigeiros Clones

TiH FIERD  H2EWMT  FIERD  F4THS
Item Y Y, Ys3 Y,
RIATTRE/ % 38.21 64.48 76.16 84.62
T2 0.27 —0.04 0.05 0.05
5% 7] - XUBE JEE -0.14 —0.03 0.59 0.01
2 v -4 L A% 0.35 0.13 0.11 -0.03
274 ELAR 0.33 0.13 0.28 -0.03
KRR L -0.19 -0.37 0.02 0.14
SEKE 0.25 0.32 -0.07 -0.18
1) -XUBE JE -0.19 -0.05 0.57 -0.10
A ) -0 L A% 0.33 -0.21 0.05 0.08
120 i B A% 0.30 -0.23 0.16 0.07
ARG 0.05 0.36 0.18 0.35
AIRF L TE E 0.06 0.31 0.03 0.12
FUHRKE -0.06 0.19 0.36 -0.36
FLf Y -0.15 0.15 0.07 0.64
a %R -0.21 0.30 -0.11 -0.22
VNG -0.19 -0.35 0.11 0.18
CRAYER 0.08 0.24 0.01 0.39
ETEE —0.34 0.16 -0.02 —0.05
FEAE R -0.32 0.22 -0.04 0.01

F2 B AR AE AR A B ) Ry AU InASCR A,
8 MNICHE R M F o253 BAEH A T E I HE R IR TG
PER, 45 (£5) WoR: 81 EREBERNE
bk 46; 55 2 F BRI IE 50 54 Fi bk
46; 55 3 ERAE K 108 Ak 465 56
4 FRUMEBR KR N179 4. L5580 HEF 2
BIFEHR 46 4. 50 4. N179#7. 108 4. RE

x5 ERSEFESSHF

Table 5 Scores and sorting of principal component factors

FREES BIERT Y, H2EA Y, 3T Y HATH Y, sZEHT
ka6 4.12/1 2.10/2 1.10/2 —0.25/6 2.23/1
5054 -0.93/6 3.85/1 —0.84/6 0.92/2 0.64/2
N179%% 1.74/2 -1.93/7 0.51/4 1.85/1 0.37/3
1084 0.84/4 —0.87/5 1.69/1 -1.08/7 0.20/4
ZEW 1.36/3 -1.72/6 —2.73/8 0.32/3 -0.22/5
P -0.30/5 —0.26/4 -1.10/7 —2.23/8 —0.50/6
M —4.21/8 1.11/3 0.44/5 0.19/5 -1.25/7
365 —2.62/7 —2.28/8 0.91/3 0.28/4 -1.47/8
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Radial Genetic Variation Analysis and Comprehensive Evaluation of
Wood Properties in Ten-year-old Section Aigeiros Clones

YAN Han-wei', CHENG Ya-jing®, YU Tong-tong, YU Na, ZHOU Liang, LIU Sheng-quan

(School of Forestry & Landscape Architecture, Anhui Agriculture University, Hefei 230036, Anhui, China)

Abstract: [Objective] The purpose of this research is to study the differences and genetic characteristics of various
timber traits among Section Aigeiros clones, and to evaluate the excellent degree of wood properties of the clones, so
as to provide theoretical basis for breeding clones with excellent comprehensive characters in experimental areas, and
promote the directional cultivation of industrial timber. [Method] The wood properties (anatomical features, physic-
al properties, and chemical composition) of ten-year-old sample trees (5 plants per clone) were measured from 8 ex-
perimental Section Aigeiros clones in Jiaozuo, He'nan Province. The genetic variation and genetic parameters of 18
wood traits were analyzed, and principal component analysis was used to evaluate the clones. [Result] Except the
hemicellulose, the other 17 wood properties of poplar clones showed significant differences among clones. The vari-
ation range of clone repeatability was 0.49-0.93, in which the absolutely dried density, basic density, total cellulose,
radial cell diameter and radial lumen diameter were more than 0.8. The phenotypic variation of clones was greater
than the genetic variation. Populus % euramericana 'Zhonglin 46' was selected as the superior clones based on the
highest core of principal component factors. [Coneclusion] The eight poplar clones showed genetic differences in 18
wood properties, which were under strong genetic control and possessed the conditions of genetic improvement.
There were radial differences in clone repeatability. With the increase of annual rings, the variation range of physical
properties was the smallest, and the absolutely dried density and basic density were relatively stable.

Keywords: Section Aigeiros clones; poplar; wood properties; radial; genetic variation
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