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Breeding of the Excellent New Variety 'Huaxiong 4'— a Selected
Populus x euramericana
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Abstract: To breed new poplar varieties with large growth volume, strong adaptability and excellent wood properties, this
study establishes clone afforestation experiments of Section Aigeiros in different sites, and then conducts statistical analysis
and adaptive evaluation of the survey data to screen out superior clones. 19 Section Aigeiros clones are selected and
comparative clonal test forests are established in Juancheng County (Heze City), Shenxian County (Liaocheng City), Yishui
County (Linyi City) of Shandong Province. By measuring the diameter at breast height (DBH), tree height, volume, and
crown width of 6-year-old trees of each clone in the three test forests, variation analysis, variance analysis, multiple
comparisons, and adaptability evaluation are carried out to select clones with comprehensively superior traits. The results
show that the differences in all traits are extremely significant among different sites and clones, with the repeatability of each
trait ranging from 0.792 to 0.946. Through principal component analysis and adaptability evaluation of each clone, this study
screens out clones with large growth volume—1627, 2215, 1615 and 1065. Among them, clone 1627 exhibits strong growth
adaptability and large growth volume, making it suitable for promotion and application in the poplar cultivation areas in
Shandong Province. In 2024, clone 1627 is officially named 'Huaxiong 4'(Populus % euramericana) and arpproved by the
Shandong Provincial Forest Tree Variety Approval Committee.
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Table 1 Natural features of the test sites

EBIREEPC BARRRC Fos il oC

AR K R /mm

Huxi ZE/E ZhJEN L _ e
. . . Average annual ~ Minimum Maximum Average annual
Site Longitude Latitude ] Agrotype
temperatre temperature temperature rainfall
B
N 115°19'-115°43"  35°22'-35°43' 15.7 -14.0 39.0 589.2 Je
FE A5 —b
T 115°20"-115%43"  35°48'-36°25' 13.4 10.0 41.7 501.9 e 1
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Table 2 Parents of 19 poplar clones

s JTtER AR

No.  Clones Parents

1 10108 SEIBAZ MR D6 x 3£ M5 ot 22 D20
2 1065
3 1270 FEM AL TCNE R DS x S A Lk & D20
4 1609
5 1610
6 1611
; 613 W EBAZ IO 2 D5 x RO A% TC 1k 2 N4
8 1614
9 1615
10 1617
11 1620 )

U BAZ TN R DT x e BAZ Tk 2 N1
12 1622
13 1624
14 2215 EWRBIHEZRD3 x BB TR D24
15 1627  FENEAZTCME R D28 x WU HAz Jott 2 N2
16 5-5149

LB IO £ D4 x FEMBAL IO R D22
17 13-26
8 L107 LY T R 55-071 x W g T

165-014
19 1S SEHETEIER 1-69/55x LR TCIER

T 5=
PR 6= 2
ERRH V=2 x 100

Hrox - -2 FBR AN AE (A
n - - HEREL
152 ZESW ELA KHERRHBREY
ZEHT, HAR ANy .
ka=ﬂ+S[+Bj+Ck+S[x Ck+e4./.k[
R=1-1/F

Y, 5 i AR B AN X kAT
FA KR NAA o R RPI3E S, 9 M AL
L, BN IX AL, C N TG R BN, SxC s i

H5EMRZ B, e, AR, R—ER )], F—
J7 S R FAA .

1.53 % Tww& KM Duncan’s 1 &2 M 25755
Ttk R AE 2 H N,

2 GR5HH

21 EHREMRSHRERTZAW

34N AT 6 AFAE 19 B IRTCME R 4 MR
(3518 AR NE JOB e S BN 3. M R 3
i 9 16.1 m, 258 A 14.2 m-17.8 m; J 45318 N
19.5 cm, 8 MF } 14.8 cm-22.1 cm; M AL H K
0.187 6 m*, 22 1iE 4 0.098 8 m*-0.258 1 m3; /& iE Y
5934 m,Z0EN2.3 m4.1 m. H_ERDHAT
H S PIRAE T R B AR BERBOR . SPERAR
T RZBTUEN 19.6%-49.3%, H b R 078 7 R
i K, 15 5149.3%. R, 6 4F4E BBIR T R
(A KAPERAEAE 2 R o
22 EMREMRZMERAESH

IS T 2 MR TE I R A 22 e B
R (R OFY, & ARAEH SUE] TG R (A 2
TR BRI R AL, B POIRAE MY RS et AR
HAERN Z SR % . SHIREE VaRE N
0.792-0.946 , 3% B IX Le 4R AE T PR R ] A8 53 52
AL R F A R
23 EMAEMRZELR

TE T Z A HT SR al b, i — 2D X% 194
IR RBYREAT Z H L. MR STTH, L
PE R 2215 BB i S X R 1107 B i i 1457
W 25 SR 2 B G IR T-107 7 B 0 e 145
¥ 10% LA F ;162716171620 25 3 NI £ A
SRR G DI 7 P8 ST E Y :pup NGl
CHIT 1S 8 20.5% BA b . 1627 AR ST R €T-
107 B0 Wi 157 ¥ 22 el 2, 23 0l e i ox
W 1107 A F0 R if 157 9 15.9% 1 29.1%;

R3O FER RN ENMERER S

Table 3 Variation analysis of each trait of 19 6-year-old clones

PR ¥fH it 22 e/ ME HKAE 5 2%
Trait Mean Standard deviation Minimum value Maximum value cv
B4 H/m 16.1 32 14.2 17.8 19.6
4% DBH/cm 19.5 3.9 14.8 22.1 19.8
M V/m?® 0.187 6 0.092 6 0.098 8 0.258 1 49.3
5ebii CW/m 34 0.7 2.3 4.1 21.7
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Table 4 Variance analysis of growth traits in 19 6-year-old clones

PER RS Sl F H ¥ F{H PH vzl
Traits Source of variation df MS F P R
A 2 784.341 501.571" 0.000
Giv 3 2.192 1.402 0.245
R H TR 18 7.510 4.803" 0.000 0.792
Hb ST PE R 35 2.073 1.326 0.126
R 153 1.564
Hi 2 901.996 232.079™ 0.000
Eiv} 3 0.202 0.052 0.984
Jlg#% DBH TR 18 24.997 6.432" 0.000 0.845
i< TEPER 35 9.493 2.443™ 0.000
R 153 3.887
HbLA 2 0.574 370.738" 0.000
GVl 3 0.000 0.237 0.870
MV TR 18 0.013 8.225” 0.000 0.878
M i< TR 35 0.004 2495 0.000
R 153 0.002
i 2 16.271 94.140™ 0.000
Givl 3 0.105 0.609 0.610
SEIE CW TR 18 3.179 18.394™ 0.000 0.946
Hb ST R 35 0.684 3.958" 0.000
RE 153 0.173

RN E TR (P<0.05), ¥+ KR Z TR (P<0.01),

Note: * shows significant difference(P<0.05) , **shows extremely significant difference (P<0.01).

1615.1065.2215.1620.1617.5-5149 % 6 T 1%
ENi F RS PON R SN S 7P T E Y U R
TR YR 1574 13.8% LA o 1627 MR 5 %t iR
‘T-107" A i 15 2 w3, 7l i
XTHET-107 B A0 i 15 7 4% 29.8% 1 66.8%:
2215.1065.1615.5-5149.10108.1617.1620.1270
LTV R M S 0 R R 15 2 ek
BT R 1S 31.6% L . 1617,
10108.2215.13-26.1620 %5 5 4~ T 1 & el i 15
EXHHRT-107" A i 1 5 e Rl R, R
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HB 1107 B A0 R i 157 4% 26.7% AT 11.8%
PLE.
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Table 5 Multiple comparisons of traits among 19 clones
Feis etk AR R /m Mtz /em MEU/m’ e fi/m
No. Clones H \Y% CW
1 1627 17.0 AB 22.9 A 0.2515 A 3.7 ABCD
2 2215 17.8 A 20.5 ABC 0.233 8 AB 4.0 AB
3 1617 16.9 AB 20.4 ABC 0.207 2 BCD 4.9 A
4 1620 16.8 AB 20.5 ABC 0.202 0 BCD 3.8 AB
5 1065 16.6 ABC 20.8 AB 0.2225 ABC 3.8 ABC
6 5-5149 16.5 ABC 20.2 ABC 0.2130 BC 3.7 ABCD
7 1622 16.4 BC 19.2 BCDE 0.1827 CDEFG 3.2 EFG
8 1615 16.3 BCD 21.3 AB 0.2197 ABC 33 DEFG
9 1610 16.3 BCD 19.8 BCD 0.1872 CDEFG 3.7 ABCD
10 1613 16.2 BCD 19.5 BCD 0.189 5 BCDEFG 3.1 FG
11 1614 16.1 BCD 17.1 EF 0.1452 GH 2.9 GH
12 1-107 16.1 BCD 19.8 BCD 0.1937 BCDEF 3.0 FG
13 1270 15.9 BCDE 19.8 BCD 0.198 4 BCDE 3.6 BCDE
14 1611 15.7 BCDE 18.4 CDEF 0.154 7 EFGH 3.1 FG
15 1609 15.6 BCDE 19.1 BCDE 0.166 5 DEFG 34 CDEF
16 10108 15.6 BCDE 20.0 BCD 0.208 7 BCD 4.2 AB
17 Hyef 15 15.1 CDEF 17.7 DEF 0.150 8 FGH 34 CDEF
18 13-26 14.9 DEF 19.0 BCDE 0.1670 DEFG 3.8 AB
19 1624 14.2 F 16.6 FG 0.1197 HI 2.5 HI
U RS PR A MR R T 2 13 RARE 2 (P<0.0D).
Note: Different capital letters represent significant differences among different clones for the same trait (P<0.01).
xo6 TMRZMIRERS T
Table 6 Multi-trait principal component analysis of clones
FRr
Principal component l : : N
FHIEE 3.113 0.596 0.259 0.032
TIRRA/% 71.8 14.9 6.5 0.8
ST TR % 77.8 92.7 99.2 100.0
T 0.877 0.243
rp— Ja 0.916 0.280
g 0.929 0.317
TR 0.292 0.956

2.5 EMRERMETEN

3N T E R A RIS ME L ROV
DRI 2R b, i ELAR B4R 22 (748 S R TE Mk b
FAS IR EEHRH0 189 F 8 od b i S SR S TR
L3R 8. 45 R 1627.5-5149. 1617, 1620 F
1270 A= K 5 A RSB 35 K568 B T-107 7 A
YR LS8, N T AR R R B 15.8%, KR
T AL RS E LRI B &R . Ho, 1627,

5-5149 A1 1617 B [51 5 R 205 7108 1.162 6.1.240 7
F10.917 8, IR 1, R HIX 3N R BA 08
(138 P

PR A K B RURE AR 35 TR 2R R b s HLAE 2K
N7 ZE IR S R A TE M SRS PR SE FE Br [R
I 2R B N X A5 19 AT R A R
G5, 1627.2215.1065.1615 4 KB &w, Hrh,
Tt R 1627 45 3 AN Hh i 3E B M 25 A VP I  A
“Uf”, Hod o R W g T TR R 1627 ik
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Table 7 The ranking of PC1 and PC2 values for 19 clones
Feis Ttk F 551 ERHMAY Ttk F 552 FROHAY2
NO. Clones PC1 Clones PC2

1 1627 1.868 9 1617 2.9540

2 2215 1.148 8 13-26 0.816 1

3 1615 1.083 1 2215 0.6772

4 1065 0.714 3 10108 0.5274

5 1-107 0.5212 1620 0.458 5

6 1620 0.520 0 1610 0.4373

7 5-5149 0.518 1 1065 0.429 6

8 1613 0.364 4 5-5149 0.275 6

9 HR 14 0.296 8 1270 02114

10 1622 02178 ;1S 0.100 0

11 1270 0.074 0 1609 -0.019 1

12 1610 -0.055 4 1627 -0.1202

13 1617 -0.176 1 1611 -0.668 5

14 1611 -0.5257 1622 -0.686 2

15 1609 -0.585 6 1615 -0.708 3

16 1614 -0.736 2 1613 -0.923 6

17 1624 -1.582 1 1614 -1.029 8

18 10108 -1.8070 1-107 -1.170 1

19 13-26 -1.859 1 1624 -1.561 4
POARE, HEG R N, ARG 5 R A, AR 2 F Pk ) A
PR Bkt X 3 AN RS H AU 19 AN B AIR TG R

2.6 FMERMEITFMN

H22 9 AT AN, 1627 AN E 579 0.353 5 glem’s
LB 1-107 B R0 i 15 M I AR 2 AR
T 5 21 46K FE N 0.88 mm, $230T [F R A i 371 2%
RN B BN A YE K E (0.9~ 1.6 mm) [FIFR
Y 5 2T 4 K58 L N 36.64, — A K TR B K CK
T 300 (R 47 HEF P U, 3 AR £F 4 2 18] (%) 422 i
K BRARGER FE i, U B TV R T 1) 2R 0 4R
KRR R 2T 4E A s BE s A2 0.44, /N T
1, BT RSl gkl s 4R 4 3 L3 4T 4 R AR
FE B I 48.63%-82.09% F127.7%, i3 B 4%
KAFZ T i, BB A M Re .

EA 1627 KR AR BT A K K5
P BEf L TGRS B GO R SR RAR
B 1IN E B DO TG R R R IS 40
TR,

3 i
T AL AN S S PR B R T IR R, S PR

A RKMOIR M 2 B, B A2 R A4 BT TE 1 AR (] L 3
RATA) Rt 55 e 2R S8 HL RN [R) 22 S AR
F AR RN AR 2 10 AR AR 2 [RIAE T , 33830
58 BK IR R A B 25 S S BUE R TE M RAEAN T
R 22 R ALK X R & N X TSR
BRI T AE R — 2.

BRI E E TN 0.792-0.946, ik |
0.5 LA_F, Forp g 4% R REURN S g 1 2852 0 350588 ik
0.80, % B BB IR To 1% RIMAR A AR B A 3 5
(1384 2R, 3X 5 Pliura” 7% 10-12 44 F 4 (P
balsamifera) x W | B 4% (P nigra) « & R # (P
trichocarpa) x 3N B A7 S M B < WM R A7 AL
¥ (P. maximowicaii) x 4% (P. balsamifera) 23 TG
PRI TS R —2 . TR R RGN RN
1 BRI MR I AT DA A8 , 28 S st
& 71 90 TovE R VP IR R pE AR

6 FEAETO M R I A K R B # AT 2
EE AR S 3 B3 20 A B PR PR X 6 AR AR AR K
PR AT BE A, 9 0k AR KB BOR 1 4 A4 e
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Table 8 Volume mean, genetic stability and growth adaptability parameters of clones across three sites

HEFF FHER MRV R T EHRM B AR
Order Clones \% Ci % Bi Adaptable area Comprehe.nswe
cv evaluation
1 1627 02515 0.0575 8.5 1.162 6 E1~E3 Iy
2 2215 0.233 8 0.043 9 16.2 12720 El —fi
3 1065 02225 0.032 6 17.4 14105 E2 —fi
4 1615 02197 0.029 8 173 13142 E2 — i
5 5-5149 02130 0.023 1 12.7 1.240 7 E1~E3 Bt
6 10108 0.208 7 0.020 5 33.4 1.744 9 E2 — i
7 1617 0.207 2 0.018 8 7.0 0.9178 E1~E3 Lyes
8 1620 0.202 0 0.012 1 142 0.741 1 E3 — i
9 1270 0.198 4 0.008 4 12.8 1.1837 EI~E3 B
10 1-107 0.1937 0.003 7 7.7 1.1612 EI1~E3 By
11 1613 0.189 5 -0.000 4 11.5 1.164 5 EI~E3 By
12 1610 0.1872 -0.002 7 4.6 0.909 0 EI~E3 By
13 1622 0.1827 -0.007 2 9.1 0.876 8 E1~E3 By
14 13-26 0.167 0 -0.0229 52 1.028 0 EI~E3 — %
15 1609 0.166 5 -0.023 4 27.6 0.597 7 El,E3 — %
16 1611 0.1547 -0.0353 29.7 0.496 4 E3 B
17 TRy 1 0.150 8 -0.039 1 10.1 0.903 4 E1~E3 —fi
18 1614 0.1452 -0.044 7 25.6 0.5927 E3 LI
19 1624 0.1197 -0.070 2 30.2 0.626 5 E3 AN
¥iE 0.190 2 0.000 1 15.8 1.018 0
T E1LE2 F1E3 43 IR EII 3 B AT K
Note: E1, E2 and E3 represent Juancheng, Xinxian and Yishui.
9 THERAMMERNEE
Table 9 Determination values of wood traits for clones
R %4@;}5‘2 SHHE K LY TEE/ éféﬁl&%‘-ﬁtl: Eﬁ;%tg LR % é%i?ﬁ?é? RIFTER it
Clones /(g/em )4 Fiber length . um Fiber aspect  Wall cavity Cellulose /% 1%
Basic density Fiber width ratio ratio content Holocellulose  Lignin content
1627 0.353 5 0.88 24.02 36.64 0.44 48.63 82.09 27.70
1-107 0.3617 0.93 26.14 35.58 0.45 47.42 81.77 26.52
1S 03492 0.79 23.99 32.93 0.36 46.56 82.44 25.18

1627 3& M PR35 5 H 22 I 88 N HERE , A R F A4
MTEYE R . MPEHEARIE I A = i 7 R i 5
— A FEEE IR, Hodr, A YR R AT &G 4R
5 BRI 0T B 1) AR AR, KM% B VA RN
B UGARESEMARRSE SRR
PIMH G, 1627 HSAEAE 2R 2 3G 1 ‘1-107" 4
FC AT 1S B IR PR RE AR T, A R 3 4K
MR 2024 4 oM 5 1627 a5 4 4 4R
45 WKW, FFE I Tl R MROK SR e &
T E,
AT FEAAN I T[] 1 6 4 AE BB M R A

P fig %

AT A B AT T R VR A R, (H 2
IUIE BT 1 ) 4 e AR T 45 R, Ji5 8138 /5 HEAT
2 A X3 6 AR UL AN 23 L A 2 SR I AR
B R B UE a5, JF Bt — x4 57
RS B LI PE AR HR AR, DR — 2D 3 B

BL5E HeA
4 g

(13 I A A B ANE R PP O 9 32 Y ¢ e
45 BRI R BV &, R A R A
3N 6 AL R 4 5 BRSEAS T2 SRR AR
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66.8%, K Ik,  HEHfE 4 5" BRIER AT LAE AR R 1
AR P SRR LE LU 2R 28 P R XA R
()Mt 4 -5 BRIEMFEANEE FE N 0.353 5 glem’,
4K N 0.88 mm, £F4EK T LA 36.64, B
OS2 0.44, SR 4E 3 SR AF E R TR 25 &4 5
F& 48.63%-82.09% H1 27.7% , i 5] 1l 342 18 4% 1 1k
REZER , A R AR AM MR .
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