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T TEAFEEGN T R E KRS FEER S TS IEG
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FE: [ BeY ] 2 Populus Ttk R R 4F R £ 57 & 5 A K kagta £k, AHM LR R AME @ T 5k
A RREEAZ AT, [ F& ] aBFRTEL, £ RFTRG T AHM LM Z XL-80, XL-86, XL-83, XL-58. XL-
75, ZH-17. 1-69(3FR) AAtat, stefdek. HF4EKE . FHERTA G S FR TS, ERFHEZTFRKRBITTHA, A
R ERSESRHF RN T BB A g RIER, [BR] T AR AEERARME KA 0.95~1.12mm, L3 TE
R A 3] 2 AW P A 4K (0.91~1.60 mm) #9474 5 4F 4K T IL A 49.09~54.62, A8 34T E R TIL
(30) #9 63.67%~82.00%; 4 F B2 H A 53.06%~59.66%, ¥ kb2 F R F 5B ERER (40%), H%%S
wE. AERR AN ZEMXIEREF (P>0.05), HER, FERIUARFEZTRSIBESNEMEZE, HEEEHEY
EZRAAX, BHREF (P>0.05), B T MH5EEHF;E TR S SAHMLR K Z, 4515 XL-80. XL-58. XL-86.
ZH-17. XL-83, [##] ikt S MR AMKALAT ZMRMGKREE, B ZREERTIHEALD, LB L
WA FRA R RRA, BNLAHH S BAFRTAHRET FEORETR, £ 64524
XEIF: B, B KM %E; AR ER; SAFEN
FESES: ST758.5 XRRFRERD: A NERE: 2095-0756(2022)04-0807-07

Analysis and evaluation of growth and wood fiber characters of
seven poplar clones in southern China

YANG Yan, TANG Jie, LI Yongjin, TANG Yuxi, LILei
(Hunan Academy of Forestry, Changsha 410004, Hunan, China)

Abstract: [Objective] With an investigation of differences among wood fiber related traits and their
correlation with growth traits among tested poplar (Populus) clones, this paper provides basic information and
guidance for the targeted cultivation and selection as well as the utilization of high-quality poplar clones.
[Method] Seven poplar clones, including XL-80, XL-86, XL-83, XL-58, XL-75, ZH-17 and 1-69 (ck) with
straight trunk and large growth were chosen before the principal component comprehensive score method was
employed to evaluate the fiber traits of each clone with indexes including fiber length, fiber width, fiber length-
width ratio, cellulose mass fraction and cellulose content per plant. [Result] The wood fiber length range of the
seven poplar clones was 0.95—1.12 mm, all meeting the standard of intermediate fiber length 0.91-1.60 mm
stipulated by the International Society of Wood Anatomy. The length to width ratio of fiber varied from 49.09
to 54.62, which is 63.67%—82.00% of the length to width ratio (30) required for paper making. The cellulose
mass fraction varied from 53.06% to 59.66%, exceeding the basic requirement (40%) of paper making cellulose

content. Fiber width was positively correlated with height, diameter at breast height (DBH) and biomass but not

Weke HIB: 2021-07-12; &R H . 2022-03-11

HEemH . ERHEAW LRI E (2021YFD2201202)

fE& . M (ORCID: 0000-0003-1790-8720), M FAH 4 & FhAk 15 K )i FH#F5E . E-mail: yangyanzupei@126.com.
WEEE . %EE (ORCID: 0000-0002-5162-5647), AFFEH, -+, WEMRATRRE LA SBE %M
KeWF5E. E-mail: 1726027015@qq.com


mailto:yangyanzupei@126.com
mailto:1726027015@qq.com
https://doi.org/10.11833/j.issn.2095-0756.20210481

808 WroIL R R K A R 2022 4E 8 H 20 H

significantly (P>0.05). Fiber length, fiber length-width ratio and cellulose mass fraction were negatively
correlated with DBH, tree height and growth, respectively, but not significantly (P> 0.05). Five clones with
good traits were selected by principal component comprehensive score method, namely XL-80, XL-58, XL-86,
ZH-17, and XL-83. [Conclusion] The five selected fiber clones have integrated the excellent characteristics of
each character, which could maximize the utilization of poplar clones and provide more abundant genetic
resources for poplar multi-objective breeding. [Ch, 6 tab. 24 ref.]

Key words: southern China; poplar; wood fiber; clone; comprehensive evaluation

Wt Populus VF 38 A IR, AT Z Mg, JUHORAERER S AR A 25 4 MT 4 p ] il
A EZEAL . RPN A B EZA G, IR ST el i) E B EURE, 2R 4EPEIR
LS BLEDE B AP AR BT R A S R M SR, 7 A BRI S 21 2 5 B X AN ] it R s e 1
A& BEAEE 225, BV R — AR AR A R AR SRR R AR 27847 W] 2. 22 5 Jr FARMER 25 A1 ]
FWN BN Populus deltoids Ttk ZRAMAAIKIRAT R, TTIE T ARM EF YR MRS TS, UED] T 4R 2t
ARTAETCHE R R R ARZE T . EUIRRSES X Ao rE SR A A S T R 2 AEAR G MR S R 2 S
P, HAMERRE RS S HAT S . AR SEE XA O RN AR B AR 21 4B SRR IE HEAT T WF
FL, RWILLER | L 4R 5 AL A S8 LU RS AR R A0, R34 % . MANSFIELD 2 X A [ 7
b 15 1145 Populus davidiana JoPE R B ARM S AEVARBEATOIRTE A B . ZF HEVEARTE A [ i Foft B2 bk o3 [0 24
RRFELR. XNEFFIOTEY . SEWRG IR AEVIRAF R 5, HARRZB R T
SEGERIE . L5 EalAl, WG AR E] . RO DG AR ] T R 8 AN R EE AR AR A e py ml
AE, ik, 2t SPEN R FJCIE R B2 4EPR2E et ANLBERS o 1k F38 I T AR Tl A A= 7= Bk
RN A s B EL A A A DG R i R R AES 25 T EL X (2 A 8 N AR B A AR 5™ Ml )l Rp 8
JERATHE R BT, AU A Tl BB, AARER, BAERIVIRIER SR XA &
AR T M ICHE B ATRE, XA FIE SRR S & B 22 b T THTSE, i & L R4
HEPEIRAER, BT AR ICIE R PELTAER T K i SR AR BERL AR

1 B KA

W98 X AR /4 B P T LU X (39°46'017N, 116°25'53"E), ZIXOGIFE L, E SR N 16.8 C,
AR KR 1 135.3~1 237.9 mm, JCFE AR 260 d, FHEA[REIH, kB () 7 PR VB e 25 XU A fe 10
MR K 28~35 m, HIEL MTCHsp R AT 1+, R IEREIRI,

2 ATHE I

21

IREART 2009 4EIERK, FRORITIEN 4 mx6 m. PRNIL 18 MR TCPE R, AT Rk e 2RHLIX
HiXmHEY), AR 108k, 3IRELE ., KEHRIENG 3~4 a, BEEM 12K, KT EFEK
Cucurbita moschato; EMJG 2~6 a, THRAER 4 A T A ZE 5 AR H ARG I8 2506 R %= 5802 & 0
(250~500 g- ¥ ") 1 IR MEMIGEE 3 4F . 55 SAELLRGE 74F, BAE 12 ABA 1R, 3 IRIBKGRIE (1B
FE SR EL) 4300 35% . 40% N 40%; HABAT B it > H B4 FE

PEBGR I AR P A T B Ll L, A KB XL-80, XL-86, XL-83, XL-58, XL-75. ZH-17,
[-69(XT 1) 46 7 DN TCHE R VE A RL, BT REH 3 ARbRAE A A =5 S M fa, A5 18 R A 1
TE LT AEPRARBUREXT G o TEAABIRERR I AR A B — R 5 em (18] B A A AR 27 TR 25 0 5 1R
22 Ak
SN REARRBES, B BT B i, W 2 m B, A RS AL Y i BT
, SRIGAEBALAE 105 °C NHETIFFRE, e m AR 4 AE &b BT i A BT & A9 Le ], eS8 Bk AR i T
U2 PARRAF AR B A A . PARRET4E R T =AY & T =<2 4R T 4 SRENME AL

=
IZEN
=
IZEN
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PRIS, 214 25 00 B 2 R E IR - LB, ARM £1 4 FET 4 G >R X0 R0 S50 B o Tk o
2.3 #HiEAbE
iz FH Excel . SPSS 2K HEAT AR JoM: &R B BB SL T AT 25081 . 450 R a4 KR M 27 4R T
AL E R EE AT R ISR A1k
3 HZRE57
3.1 BRETHRMERTRSHT
& 1 ATLUE . WHARPEIR AR A 4E MR SRR, K 2.66%~21.76%, HHAYE (21.76%)

TR HE R (21.35%) A 52 REURK, YB3t 21%, W& AL 45828 5 R BN, R 2.0%~3.2%,
RIS AR S 1 22 e B0k, T B A 2 8] R

®1 BREERERESR
Table 1 Character variation of poplar clones

(42N Matt/iem BE/m AEWE(kg HET)  FAH/mm F4ETE/mm FUEKTENL AR SEU% SRR AR (kg R

A 3128  25.22 301.81 1.04 0.02 52.03 57.78 175.46
brifE 2 3.08 0.81 65.68 0.05 0.00 1.82 2.31 37.47
5 25 % 9.84 3.19 21.76 4.99 2.66 3.50 3.99 21.35

32 AMAHESER

MF 2 AT T A ToE R B A 4E KR 0.95~ £2 G R T EETE
1.12 mm, 2? Zﬁiﬁ":ﬂﬂ 0.019~0.021 mm, é:l: gﬁﬁiﬁz Hﬁ Table 2  Fiber characteristics of poplar clones

H49.1~54.6, Hr, JotER XL-83 WILF 4K /)N, TR AMKmm SF4ETmm AHEKTRR
4095 mm, 5HAL LRI ERKEWN L FH2ER XL-80  1.06£0.05Ab  0.021£0.001a  50.93+0.91 ac
(P<0.01); FRJolEZ XL-83 4h, HAb oM 2 M 4 XL-86  1.07+0.05Ab  0.021+0.00l1a  52.5242.50a
K%EﬂjKE % (P>0.05) Hjﬁ‘@%‘: XL-58. XL- XL-83 0.95+0.03 Be 0.019+0.001 a 49.09+9.19 be
36 w\& XL-80 Q:Féﬁﬁi@hi 1.05 mm U4 | ﬂa‘l.igz XL-58 1.12+0.10 Aa 0.021+0.000 a 53.84+3.81 a
LT AR 22 R R B2 (P>0.05). Ttk & LF4E K XL-75  1.0240.03Ab  0.020£0.00la  51.91+2.00 ac
55 1o M e B/ K ¥ 1469, XL-58. XL-86. XL ZH-17  1.0440.07Ab  0.020+0.001a  51.81+1.80 ac
JI_L'A = N = N - N =

75 ZHA1T. XL-80. XL-83. %tk 2 [ H9£F 4 [ 1-69 1.08:0.05 Ab  0.02040.001a  54.62+4.70 a
- - =630 TERIBJHYZT 2 — -
) X X I Uil BUECA PR EZE s [FBAR IR 53R [l

SE AP AE—E 25, Hoh ot R XL-83 5 169, AR 2 2 22 S (P<0.01); [
XL-58. XL-86 #5525 (P<0.05), BRIV A R ) — HE R AR 7 T R 2 1] 2
33 EMBRAMABRELES EHP<0.05)

MNFE 3T LIEH: oM RAEYRIAIE R B2 (P<0.05), AWl 194.27~401.73 kg- # ", a9
R KBTCHER N XL-80 (401.73 kg #£7"), /N ToHE R XTI 1-69 (194.27 kg- B 45 Totk R B 41 4
R — 225, BRICHER XL-83 5 HA TG R W4T 4 2 i o0 B 3% 22 57 (P<<0.05) ),
HATEME R 2T 4k R e 3 2 A B E (P>0.05), Ol RT4E R T /380 53.06%~59.66%, ¥
AT T 4 R T - BN FEARELR (40%). Tolk RIPAREFAE Rl 114.04~233.81 keg- Bk, H &m0
PR H XL-80 (233.81 kg £k "), XJ M [-69 BARKLTAEE AT Jdm/N, AN 114.04 kg ¥k ' Tolk R MR 4 25 5
AFFRER 25, Hh IR XL-80 5 XL-86 HAMRAF R & i 22 7 (P<<0.05), SHALTCYE R )
WEZF (P<0.01); MR 1-69 SHHKH HAL T R 2N B 27 (P<0.01), THFR XL-75 5 ZH-
17 Z5 A3 (P>0.05).

3.4 ERKMREAMFLEEREXES T

ABFEF MR AR IR A ARG /T T4 R (3 4) 3RBH . AR & L Mt . A=W i DL K Bk 2F
Y 2 0] W I IEA DG (P<<0.01). LK S5LF4E5 . L 4EK 55 Lo DL £ 4 2 o 40 B0 i 35 IR A 5%
(P<0.05), £F4EK5E 54748 R i 4 38 IE A O (P<<0.05). AR LT MRS A K Mtk =2 TRl e
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&5, AgETESWE . R EYEEIEAGEA %3 BRETEEEYERAMFEEZEE
ﬁ% (P> 0~05) 5 g:FgEK N g“gﬁﬁﬁ tt&g}:gﬁ%ﬁﬁ Table 3 Differences in biomass and wood cellulose content of poplar

OB S AR W R AR R AEOE, HY dones .
A (P>0.05), I MSLEAA R FAEF i AP T

<Rt 5B % Rl
35 REFMRAMHFREATH bett) Rw el
) - STERERE XL-80  401.73£12.09 Aa 582240402 233.81+5.43 Aa

M RA BRI TREZ AL xig6  335.98:1090Bb  59.66:0.23a  200.58£7.18 Ab
HEFdE, MR RKESAM™®ER2IEME, K XL-83 329234934 Cc  53.06+041b  174.82+3.64 Bb
WA £ 4 T8 25 XCE 2 G 7R BIMOR 27 4 (1) 7 12 F1 XL-58  320.14+1.62Dd  58.55+0.50a  187.60+2.55 Bc
5, Wik, g4 ir-sm Ll R4S me 827 XL-75  268.67+1.96 Ef  59.17+0.94a 159.05+3.58 BCe
W R B R 2 (T AR . ABFSTm 32 ZH17  270312096Ee  59.66:0.53a  161.38:0.78 BCe
SRAHT (G2 S) FR . VeSS | MM TRy 16 194274376Fg  SB.66+0.10a  114.04£2.01 Df

. SRR R4, s 2 2y 0 MU PR, WARRIS TR
y \ LT U b R R 5 3 o A A 1 SRRk —IRFRTEA [ETOME 2R 2 18] 25 540 1 3 (P<0.01); [A]
) EER AR MALETE, [ 2 N ERSTE A B /NS 2 3 5 77 [ — 5 AT P A [ T 2 2 i 2
s figp o i A A R AR B R BB 4005 L AT DLk R T 53 (P<0.05)

24 R HEATEE A VE Y o AR T E 32 43 1) TRk

X B AR HEATINACEY, SRAG R LE G155 (2 6)o i 6 TTLIEH : K 7 N TIEHE RLEA 1
A3 KB/ MEIR R XL-80, XL-58, XL-86, ZH-17, XL-83, XL-75, 1-69, ZZi A 194rHEF 54 ok &
MEY . Y G4EsE . AR A AR TR a8 Y BA —E -8k, g AT, A
VEIHT S MW T RLRE TR RACE, WRH TR G ERALS A RAEE h iy E 2,

®4 THREREREARMT4EERPERNE

Table 4 Correlation between clonal growth traits and wood fiber traits

BIiE| Jig#z s G7/h s gk FHETE FHEKSEL SFHERFESE PR R
Mtz 1
rE 0.926%* 1
AP 0.995%* 0.903%* 1
EEISN -0.146 -0.178 —0.111 1
L HYESE 0.520 0.366 0.556 0.734%* 1
YK TELL -0.598 -0.534 -0.572 0.863* 0.293 1
LR T AL -0.258 -0.210 -0.237 0.716* 0.467 0.682% 1
HARRLTER 0.972%*  0.887* 0.981%*  0.032 0.667* —0.448 —0.043 1

PEHH . *FRAMR R (P<0.05); **FRMeH B #(P<0.01)

x5 TEMRMISTRE *k6 BLAMREGITMES
Table 5 Feature vectors of main characters Table 6 Comprehensive evaluation score of each clone
‘ EN TR BIERSES SRS SGA1ES HF
PEAR 1 5 XL-80 2.489 2.547 2.510 1
XL-86 0.952 0.982 0.963 3
Yt 0.875 -0.028
ok ool 043 XL-83 ~0.944 -0.907 -0.931 5
XL-58 1252 1.110 1.202 2
S ~0.201 0.365 XL-75 ~1.204 ~1.117 ~1.173 6
YR 534 0.236 0.099 7H-17 —0.522 —0.438 ~0.493 4
BAPREF YR 0.935 0.035 1-69 —2.024 -2.177 -2.078 7

4 k54
4.1 it
A LG R A AR B SARTRAY 50% LA L, ARAMEF4ETE S8 FR BRI E A M AORERE | S8 K
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T EAWERE, SARM YL FVERE AR i FF AR S ARDCU S g AU iR SRR . AR AR
KRB M IE A OC; SROPASEN A SRR ST LR, BRREIG N 4tz ) s Uk s, TS AR
J1 . DR 55 405K 0 it [ M R0 5 24T VR B S MO R B . AR 4ER TR LR T 56 A2 R Y i 4R
Bl ARBFFAGI IO R A A DL A 4K T8 e fe/N 51028 0.95 mm 1 49.09, 33k 258 H E bR AR
fife 2 v R I TP K B A 4 (0.91~1.60 mm) DL B8 IR T 35~45 bR, Hph R4k 5X1 %
FED | AR AR ER M e S A Y, (B4R TE Y E T UL RGeS R, HERSLE A4,
IS DIV RMAF R YL L INTE 582 LU L. i — L RWIAMRGW Tork R 4arR B8k, Hrh 32 AL
ST PR AR o B S O ET 5 AT R IS A FH T AUK S AT 4 b .

PR AL AR 22 R K, BT R ARG B T AR W A R A O R o MAG I A Sy A A
i, AR APRIRTESEA T R A B2 005 [0 bn , M PEMIR TCIS R AR S5 b i 2 21 4 FH M R 2 25
B CEER T, L, A RKmetR . AR DL A KR S R R ] A A et AR R A% ol R 1Y
LR . RN LIRS EMK Liriodendron chinenese 55 14 DFHEAE MR B, R BIA K MR 5 2 4k
T M AR L LI R AAROE; B P T 6 4FEAE K HE Mytilaria laosensis THRINEM, & ILBREF 4t vi
Hh, AR S AR MR B e R AT AR Bl ST 5 B SERY I 12 A2 R Cunninghamia lanceolata T
PR X EACHE e r AR S L S AR . MR DGR T TS, B . WE S ERKE . T
JE . M P L A N 2 B 2 st AR A DG AR IR AER kX LA A M 5 AR R PR AR DG S A
R YK Y LA AR SR . ARG E KRR B E . DR R iRk
HERKMIRE —@ WA, (AR R, SIStk S AR KR B B AT — e iy dsr e, ek
TR T I AT LA K S MPERD S8 . AR 0T T S Jot: 2 00 2R KR 5 2R dEPRR ) i A
KAk, R SWE . MR LAY R EIEAEX, (HRRE, G4 4K T8 0 24 2 i 44K
sl S . W LR R R AOEOCHE:, HIAR . 245 5 UL B A5 et BT —E i A
T A A MR 5 A1 e MR (B AE AR 3 AR DG ORGP 2 3, B 2 MR AE s A AL ) = AH BBk 57
1), AR AR 5 A PR IR B G R .

ZEREE G VEM B L RS TEAH DG 28 M Z MR Z IR L Sy, il BAn RIS BN — P B, [
B S RE A OR B AL R AR o ASWF SR 32 B0 AT AL ZR B AR X W Ttk REATLR G 0F 0, 9120
e XL-80, XL-58., XL-86. ZH-17. XL-83 % 5 MER MR, MR XL-58 ML BERKIEREK, &
AR 7.25%; Ttk &R XL-80 BYAEW i i K, &t AEAR I 33.11%; Jot: £ XL-86 Fll ZH-17 By 4T
RS, WAL 3.32%; JOME AR XL-83 BHR B A R i, (B MRAE A0 21
Fo b HE P AR SRR, AR B] T O R EFAEA AR, 25 TR, PENTRIER) S A0 R £F 4Ebt
T RLGA T AR REE, B EE] T A KM G T 2 iR AR DL R 52, fRfg i K
FEEEHL S R, AR Tt R SRR R KA, RIETH R 2 B AR E PRt 15 35 i
R SRR IR
4.2 it

AR T W I RAEY R . AMAGERK KRR ER B E, TYER im0 B —
EMZES, AR SRR, XL IR A AP L E MR o R AR T AR R 5 S R
TR TR AR YRR RO RRA 4L R AR TR ot REEIRNZE G K, BigH
HFAEMIFEN ERH T AN A A 4EPIREE G RN 5 S JorE &R (XL-80. XL-58. XL-
86, ZH-17. XL-83), XEToMERBRARKMARFIM RAL, KM A4S bREA 2] 7 & 4007 R Y
LK.
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