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Abstract: [Objective] In order to further enrich the breeding resources of Populus deltoides, new
germplasms with excellent comprehensive characters were created through intraspecific hybridization
breeding of P. deltoides. [Method] A total of 22 hybrid clones of P. deltoides were obtained by
crossbreeding between P. deltoides © 1 -69/55 as the female parent and P. deltoides ‘D324’ as the male
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parent. The nursery stage and afforestation experiments were carried out with the female P. deltoides “ I -
69/55” as control. These clones were tested, and genetic variation analysis and principal component analysis
were performed for seedling height and DBH, tree height and DBH from 1st to 8th year, 8th year stem
shape, crown type and other characters, so as to comprehensively select excellent P. deltoides germplasms.
[Result] There were significant differences in seedling height and DBH, tree height and DBH from 1st year
to 8th year, 8th year volume, crown width, branch degree, straightness and crown-height ratio among clones,
but no significant differences in branch angle, subbranch height and branch thickness among clones.
Moreover, the coefficient of genetic variation of each character ranged from 3.49% to 23.98%. In addition,
the repeatability of seedling height, DBH, tree height, volume, crown width and branch degree were
0.679 8—0.940 5, which belonged to high repeatability and was under strong genetic control. Furthermore,
there were different degrees of correlation between growth, stem, and crown traits of P. deltoides clones.
The genetic correlation coefficients between DBH, tree height, volume, crown width and crown-height
ratio in the 8th year were relatively high, showing a highly significant positive correlation. Additionally,
principal component analysis showed that the cumulative contribution rate of the top three principal
components was 86.85%, of which the contribution rate of the first principal component was 57.04%, and
the DBH, tree height, volume, crown width and crown-height ratio contributed the most to the first principal
component, which could be used as the evaluation index of clones. There were five clones, i.e. 616, 607,
609, 623, and 624, whose first principal component value exceeded the control P. deltoides ¢ 1 -69/55°.
[Conclusion] There are abundant genetic variations in the intraspecific hybrid clones of P. deltoides. The
created five clones have excellent characteristics such as fast growth, straight trunk, large crown width and
high crown-height ratio, and the comprehensive traits are better than those of control P. deltoides * 1 -69/55.
So they are excellent germplasms.

Key words: hybridization; breeding; Populus deltoides; germplasm resources; creation; comprehensive

evaluation
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MR (Sect. digeiros )W BA B A A )50
MR 3 S R PR AR A, o A T AR AR A R AR
AU SR 5 rp 2 B P i [X 855 1 AR A K ) T A
RAMH Az —. RESHR=ZEHIRBEZMNEY
(Populus deltoides)Ff 51 5L YR, F F M 4b 51 3 1
TN B BIRTT RIS B M, $RAT & 7= A0 0T 2% Ph i
1A, B E I EZE N

FHE H 1972 4 M KH 513k 36 1 A7 FE 7 4
Ttk & 1-69/55(P. deltoides “ 1 -69/55”, LA R TR 1 -
69). 1 -63(P. deltoides * 1 -63/51")FIER 3 # T 1 &

[ -72(P. x euramericana * 1 -72/58°) )5, B Fh LIE#H
FFH X 26 TG0 1 RAESE AR AT 7 22 22 B Fhowt 5t bl
FmZEECLL T-69 % NEEAR, F 1-63 8. %753
¥ (P. deltoides var. missouriensis)Fl & % k¥ (P.
deltoides ‘Carolin® ) I VR A £ #1 % K, & & th Pk
3 5 # (P. deltoides ‘Shanlin No. 3t R LR . #
RARFETLL T -69 W N BEAS, BRO A7 (P. nigra)ik
G NLA, & T H R 46(P. x euramericana
‘Zhonglin-46’). K 23(P. x euramericana ‘Zhonglin-
OEMREMNR. #— LEPLL 1-69 % K B
A, 1-63 M NRA, H HEIL 15 (P. deltoides

‘Nankang-1")F1 Fg $it 2 5 (P. deltoides ‘Nankang-2’)
RGP EARAREINEZMES x Nt P
simonii) R EHIE T HHF 1 FH(P. deltoides x
P. simonii ‘LongFeng-1" ) FIEF 2 515 (P. deltoides *
P. simonii ‘LongFeng-2’), iX 2 /™ /i Flt 4% F AL 4 2.
=, HA#EE . ProE, 5. Jum L5 R
R e o AR B wIE S Ry 77 b i Bl = s DAY
1 5 ¥ (P. deltoides ‘Jianghuai No. 1")FIVLE 2 5
(P. deltoides ‘Jianghuai No. 2°), iX 2 /™ Fh B 45 i#
AL T E R HA R M UE. HUR L SR
P13 MK TN SRR A I IR AL AL
RN B A, IR T 3 A7 AR R i) 5 A,
FE TN RFEHIE . B m e MR R B A R
—HEE B M I H AR, B TR @ ot
FAEA IR B AR S, DN T I8 H v 7 A R G
PR, B H A A b A LR 55 I R A O S B
BEUEAS R, B i P R I8 A5 SR AN A AR, N AR AR e M
W, G R A R E A ), R PE B R
N4

BT, R CLEIM B LR 1-69 A B
A, FEIMEM MR D324 XA, N TIEE 4
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LRI R, WEBEDTERAEK, T &
SRR, X 2 FhETE R 2 MR AT A% A2 57 o
EHHERETERIE R H A, & — P FRME
ZESEUlAe 8

1.1 HREHER

W FC X 1L 2R 48 T PH B A S Mk 3 (116°50°E,
35°53"NOAL T K BCIAT B 2 VAT i b, 398 5 v ol Y] 3
+, IR WEE 78.9 m, J& K Fil PERR R Y
FRE L. TR 13.4 °C, M m =i 40.7 <C,
Wbt B AR IR —19.0 °C, FE BRI B 689.6 mm, 7
K1 169.8 mm, TG 206 do H R /KAL 5~ 8 m,
pH 1H 6.5.
1.2 MAR#FRIRR T E

PASEIN AL TN R 1 -69 My A BEAS, SN B
PER D324 NRAR, N TR kg5 7R, |
AR IE H 22 N RMBH RPN RS S
ARG, X R CCKO N EREAR 1-69 4, 3£ 23 Aot
ARSI . AR L AR e B i R AL,
2R 1T A 2006 4F 3 H bk, R 56 4 b
PUXH I, 6 #R/NX, FATHES, 4 IREE, tRiTHR
3mx4m, FiL% 27T, R Imx1mx1Im
KRN, DL 375 kg/hm® BEE — B AE AL WA
KR 1 d 5 AR, e G RKAKIZHE, 55— 4
YE/NZE (Triticum aestivum) 1€ (Arachis hypogaea)
AR, GG ARAEE BEAE, S B R

TR 5 I R ) A AR R A KSR
SR E, WA ARW & IR 5 8 AE il &
E B EE R B R A BB
JZ o3 KO B S VR, IR WL SEREA To 1 2R IR HE A 1
FRRAMRR F IR s A

V=g13fi3H
Ao VAR g5 SIS Wi AR s H o9&
Sia NETEEL BUE 0.467 5.

TELE PR 3 A R ASORH 1 5 4
HEURH 25t R B A 23 ROIR O, TR 1 ~ 4 43, ARt AL
1,

1.3 HES A E

PA/NDXSPE A HEAT 7 2 0 #r, AR &A% S
HUP, R ERE L RER TR, BT E
(o) FBET5 2 (o) RBLTT % (o) BAER 7 RH
(GCV). KA 7 RE(PCV). RAAH K R G-
AL R R (g

R=1-1/F
X FONTT 250 FAE.

gy= (M, — My)/r
op = My
7= rollr
X My NEMRBTT, My RZE DT, r NERH.

GCV:(\/JE/Y)XNO%
PCV:(\/;p/Y)XIO()%

s XM — MR P I
Tpij = cov(p,j)/( \/%x \/%)

s cov(py) A i PEIRAN j PR IR AL 7 22, o
ov; YA i jAEIR IR AT 22

Fyij = COV(gij)/ ( \/azl x \/%)

x1 BEE. SRE. SRAENMSSAERAETHIRERSE

Tab. 1 Evaluation criteria and score of straightness, branching degree, branching angle and branching thickness
43ME Score
AR Trait
1 2 3 4

EH " . " . T DL b B
L e RPN Trank with B FA2ECRI I Trunk wich 70 A2 LII

. SE4IE H Completely straight . . . Trunk with two or more
Straightness one slightly curved section two slightly curved segments L

distinctly curved segments
EFREVALTHEINBIL EFTEE4~120F 1080 BT EE12 ~3/40F 1 BT L340 EA 1L

I ALK 3G One or several — JLANMBIR M4 One or several  JLAMEUK 534 One or several MK 43 4% One or several

Branching degree larger branches below 1/4 of

trunk height trunk height
A
Branching angle/(°) <30 30, 45)
SIS, BRI
Sy UM Branches are small and the IR A

verticillate branches are not
obvious

Branching thickness

Medium branching thickness

larger branches at 1/4 to 1/2 of larger branches at 1/2 to 3/4 of larger branches over 3/4 of

trunk height trunk height

[45, 60) =60

FAERCERL, WSS T
4K Verticillate branches are
thicker, significantly affecting
the growth of main stem

B> FH Two main tips
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R cov(gy) A § HEIRAN j PERAGIE 6007 2, 2,
o2, PRI i HERAIR AT 2

PRV 0 R4 R P A 40 B9, i
DPS AT 45 40471

2 HER G M

21 EUREMSERTERISWMAESHT

2 MR 3 BoR: M RIS, T A
51~ 8 FIMAE . e TP R RAEIEROK 2 7
AR AR RN 1.3 ~ 3.0 cm, A KRN R K
W2 b i B oM R 1.7 om; B 2SR N 2.8 ~
47 m, EKER LR S LRELERS
1.9 m; 55 1~ 7 SR A2 AR i 76 T 1 R A 38 17 1E
BRI S 5 5F 8 AE MR i KAB (13.7 em) EL B/
18.(9.8 cm) &1 39.8%, &5 8 4 & 1 R ME (12.6 m)
Eb e /ME (8.6 m) 7 46.5%; 55 8 SEA AT H4{E Tl
0.058 8 m®, #ix KE.(0.085 2 m*) Eb# /M (0.032 1 m*)
5 165.4%, 12755 0.053 1 m*. % &M B LM R K
WK, BiE. 9~ S EMME MR, 5 8 4F
IR R M A A R I E . BN A
sk i Fo A B FE SR 26 ANMERE — 34T 07 2 0 W,
Bk A AR B R A BN 22 R B Ah,
fit 23 NMEIRTE TEME R A1) 22 7 3818 B3 K (P <

0.05) B M 2 2 /K T (P < 0.01). XFEWKZHRLE
ANFTEE R B AR R KR S, X i R TG Rik#%
FRAL T AR R R
22 EHREFMERMBEST

WA 7 22 o M (R 5 22 0% &, TS e R AR
E S . BT 2. BT 2 Ry 2. WAL
FABMEMA T 2. £ 4 8 NELZIRE,
4% W MARRL TebiE AN 23 A BE IR L JAE 0.679 8 ~
0940 5208, @ TR ELJ):; wEmtbIEE IR
05312, @ THEESE ) BHEE. A MR T
BB 4 MR E S JI7E 0.107 1 ~0.385 7
Z 6], J&TARER 7, LB K. AR e
MR eI o3 b BE 3R B i S ), R R A
KRR 52 B 0 8 A P i, T b AR e st ik 4h
AR

F MR R B AE R HOE AT A 5.98% ~
29.42%, F MR S, N 29.42%; FPERIRIE LR
RBBATE N 3.49% ~ 23.98%, b4 £ FE ()
WAL 5 RECN 3.49%, NEAR; 5 8 MR IEHE
A S RN, N 23.98%. X B LM A A - B R
FREATIEHE, BRI T m A AL .
23 FTHRMEREXES T

%5 Son: TR B AR AR TR 75 R LR I A% 7

®2 THERMNEZE. HEREFTESN
Tab.2 DBH, tree height and their variance analysis of clones

Mi4% DBH/cm

7 Height/m

e
Item H H
Seedling la 2a 3a 4a Sa 6a 7a Seedling la 2a 3a 4a Sa 6a 7a

YifE
M 2.3 3.8 6.5 8.0 9.1 9.8 10.4 11.4 4.0 4.8 6.2 7.6 8.4 9.0 9.5 10.0
ean
SD 0.39 042 0.63 0.84 0.94 1.01 1.15 1.21 0.56 0.50 0.47 0.64 0.78 092 0.96 1.07
A 1.3~ 26~ 49~ 55~ 69~ 77~ 84~ 91~ 2.8~ 38~ 51~ 65~ 70~ 73~ 77~ 81~
Amplitude 3.0 44 7.8 9.1 10.4 11.3 11.9 13.1 4.7 5.8 7.1 9.0 9.8 10.8  11.2 11.7
We
R 2.7 1.8 2.9 3.6 3.5 34 35 4.0 1.9 2.0 2.0 2.5 2.8 3.5 3.5 3.6
ange
F 11.7557 4.427 3.188™ 4.115" 4.283™ 4.964 5208 54217 16.795" 7.306™ 3.169" 3.524™ 42117 4.53" 4.556" 5.257"

VE: la~ 7TafREBF ERIHTE . "RARTE0.05 KT EZEFIXB B, “RRE 0.01 KT EERERWEZE. T . Notes: 1a—7a represent the 1st to
7th year. * means significant difference at the level of 0.05, ™" means extremely significant difference at the level of 0.01. The same below.

R3 AHRFSERERMEREEFTESN

Tab.3 Growth traits and their variance analysis of clones in the 8th year

- , . e 4 4 . = jek 1) 4380
5iE W% W s i AR R BRI BT ekt I B
. 3 Crown Branching Branching . Under branch  Crown-height Branching
Item DBH/cm Tree height/m Volume/m . Straightness - . .
width/m angle degree height/m ratio thickness

HfH

M 12.1 10.6 0.058 8 3.1 2.4 2.7 1.4 3.0 0.709 1.9
ean

SD 1.18 1.21 0.016 5 0.26 0.22 0.56 0.18 0.30 0.042 2 0.22

A2l . 98~13.7 86~126 0.0321~0.0852 2.6~35 21~3.0 20~4.0 12~21 26~38 0.590~0.795 13~22

Amplitude

I{Eﬁé 3.9 4.0 0.053 1 1.9 1.2 2.0 0.9 1.2 0.205 0.9
ange

F 5.506™ 7.089™ 6.599" 3.8477 1165 3.123" 1.628" 1.411 2.133" 1.120
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Tab. 4 Genetic parameters for each trait of clones

PR HE ) By % Bk Iy %= RMTT 7 BUEAR R RMARR R

Trait Repeatability Environmental variance Genetic variance Phenotypic variance GCV/% PCV/%
T AMI4% Seedling DBH 0.9149 0.053 8 0.144 8 0.158 2 16.54 17.29
la DBH 0.773 8 0.1593 0.136 3 0.176 1 9.72 11.04
2a DBH 0.686 3 0.5012 0.2742 0.399 5 8.06 9.72
3a DBH 0.757 0 0.682 8 0.5317 0.702 4 9.12 10.48
4a DBH 0.766 5 0.8224 0.675 0 0.880 6 9.03 10.31
5a DBH 0.798 5 0.946 8 0.960 4 1.197 1 10.00 11.16
6a DBH 0.808 0 1.015 8 1.068 6 13225 9.94 11.06
7a DBH 0.8155 1.0850 1.199 2 1.470 4 9.61 10.64
8a DBH 0.818 4 1.0197 1.148 5 1.403 4 8.86 9.79
75 Seedling height 0.940 5 0.074 9 0.295 8 0.3145 13.60 14.02
lat# i 1a tree height 0.863 1 0.126 3 0.199 1 0.230 6 9.30 10.00
2ai# i 2a tree height 0.684 4 02782 0.150 9 0.220 4 6.27 7.57
3afi = 3a tree height 0.716 2 0.463 7 0.292 6 0.408 5 7.12 8.41
4at# i 4a tree height 0.762 5 05727 0.459 8 0.602 9 8.07 9.24
Sabf j Sa tree height 0.779 2 0.754 0 0.665 4 0.8539 9.06 10.27
6abf 5 6a tree height 0.780 5 0.807 4 0.717 9 0.9197 8.92 10.09
Tabf 5 7a tree height 0.809 8 0.8729 0.928 9 1.147 1 9.64 10.71
8abf 5 8a tree height 0.858 9 0.8211 1.2499 1.4552 10.55 11.38
MH Volume 0.847 5 0.000 2 0.000 2 0.000 3 23.98 29.42
IE Crown width 0.740 1 0.0723 0.0515 0.069 6 7.32 8.51
5345 1 ¥ Branching angle 0.141 6 0.168 7 0.007 0 0.049 2 3.49 9.24
43 ¥ Branching degree 0.679 8 0.394 4 0.209 3 0.3079 16.94 20.55
JBE Y Straightness 0.3857 0.080 5 0.012 6 0.032 8 8.01 12.94
%N 78 Under branch height 0.2913 0.2257 0.023 2 0.079 6 5.08 9.40
76 i Ll Crown-height ratio 0.5312 0.003 3 0.001 0 0.001 8 4.46 5.98
Iy BMLE Branching thickness 0.107 1 0.173 8 0.005 2 0.048 7 3.79 11.62

135 52 i 3 TR A G WA 5 4 RRE 18 4% AH 58 7 Th &2
W 25 TEAH G, M iy 5 A AR E 3845 FH 56 T3 1T 52 40 Y
2RO, U B A% AR v O, A BB K s AR
W A AR Tk M R e e b 7 7 ) 35 A % R Hi
BEmHRRE > 0.6), B 2R E AR 2H A
J5E R 8 LR S AR WY v R RS AR S S5 AH G, E
PG AL AH O T7 THAH PRI AN 3 s W iy 5 i As
(R AH D¢ R L R AUAH K RS 5.2%, W@ 51
AR BB AL A OC R LR AUAE ¢ R 26.4%

H R rarm: M BT L RNAEK, T
T 7 B S5 P R (8] 47 76 AN [R)R2 B A st A% A DG OR &R o
X AR PR 328 43 2 52 M) 81 At 14 0K ) R B, 84
FH 2 F 2 BAH O 23 A ) #8501 & A Ok #E,
JTCHX TR Z HEREE VN, BAFHEENSE
INER
24 EWHDHH

WEHLER 3 W EE 8 FME R M AEAE 2 2 R 1)

T AR IEAT E B B, B TR T AN AR B
AHICHERE, F Jacobi 2R HYRFAEAE . S FFAEAE F1 DT
k2R ARFAE ] U, SRR 6. ARYE RATTER S
KT 80% HIJRN, SEHCAT 3 A E RSy o MKHE SR
XT S [ AR R K/, BT RL T AR 3 AN R A )
2RO 3N TR RE T AERT 86.85% 1S
B R 6 W 3 1 ER I 0.472 5, B s
(0.453 8)+ #F1(0.480 0). 7 1% (0.379 4)F1 e /5 Lk
(0.405 9) 5 AMHEAR I HFAE M) R AE 1 R, 2 TEE, @ E
FE(=0.122 DA GUE, HILEE 1 F R R RE KM
Ry AR T MR ZEE R T 28 1 F o E
R, BA B AR R AN X S AN EEIR
EREN NI IR i S CERE N R [N N 7N i e B S =R
552 R AR A3 b R R I LR AR AL I R e A
K, 4315 0.639 7. 0.644 9, T XK IR FIEH
T 3K FE R ) S AR UE, LR EE, 5
2 FERATE R, o3 A FE A AR /N, BT el S o
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Tab. 5 Phenotypic and genetic correlation analysis of various traits in the 8th year
L - B et ;
= = ya i L Z
E2TN J 4% H EE e ]}ﬁﬁﬂ.g ﬁﬁ}ﬁ WEE Under  Crown- ):M}Z;{ﬂ}ﬁ
. Tree Crown  Branching  Branching X . Branching
Trait DBH . Volume . Straightness ~ branch height .
height width angle degree . ; thickness
height ratio
942 DBH 1 0.886" 0.968"  0.999”  0.405 0.140 -0.128 0213  0.867" 0.264
P Tree height 0.842" 1 0.976"  0.678" 0.316 0.184 —0.076 0.330 0.850™ 0.503"
L Volume 0.966" 0.947" 1 0.852"  0.348 0.120 —0.081 0.262  0.896" 0.355
jetliE Crown width 0779 0.527" 0.674" 1 1” 0.136 -0.267 0.079  0.840"  —0.164
ﬁj\ﬁﬁjg 0.174 0.183 0.178 0.279 1 0.271 0.997™" -0.293 0.525™ —0.145
Branching angle
/
]}&F’: 0.114  0.126 0.104 0.095 0.078 1 -0.578" —-0.940"  0.694™ -0.518 "
Branching degree
JEELSE Straightness —0.074 =0.021 =0.042 =0.139 0.213 -0.239 1 1" -1" 0.025
G
Under branch height 0.156  0.141 0.159 0.094 —-0.124 —0.394 0.504 1 —0.189 0.172
5& 7t Crown-height ratio 0.624”  0.722 0.682"  0.479 0.247 0.376 —0.375 —0.559 1 0.433"
Ny =% lica
PR 0.100 0.160 0.140 0.020 —0.020 —0.190 0.160 0.080 0.050 1

Branching thickness

T DR s A S8 R A IR RIZOR R R R HL *FORTE0.05 KF BB FM R, #*KIRTE 0.01 P B E K. Notes: the bold is

genetic correlation coefficient, and the underline is phenotypic correlation coefficient. * means significant correlation at 0.05 level , ** means extremely

significant correlation at 0.01 level.
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Tab. 6 Principal component analysis of 7 traits in the 8th year

i H Item #4531 Component 1 532 Component 2 #4533 Component 3

¥ F{H Eigenvalue 3.993 1 13173 0.769 0
TTHk# Contribution rate/% 57.04 18.82 10.99

2t 5Bk % Cumulative contribution rate/% 57.04 75.86 86.85

f#4% DBH 0.4725 0.1727 —0.047 6
P15 Tree height 0.453 8 0.143 0 0.168 7
#F Volume 0.480 0 0.1825 0.044 1
skl Crown width 0.379 4 0.1102 -0.290 8
43 Hi ¥ Branching degree 0.1297 —0.639 7 0.638 0
JBEJE Straightness -0.122 1 0.644 9 0.684 0
jit =1 b Crown-height ratio 0.405 9 -0.2814 0.088 4

3 A TR o R R R R I R ROR, 4
58 0.638 0, 0.684 0, F B R /RO H AT KT, 26
3 E MBI R, B AR RO, TR e i

AR B
3 k5

AMEMERRAAERER WTEE. dEiEA, e tm
LA TERIE T X HE T -69, AR AT .

B3 6 o & MR I REAE 7] S48 T LAY B 32 il
FILRTE TR, X Xou Xan Xos Xsn Xgn X7 20 2808
58 MEHAR. 5 8 M B 8 AR TIE. A
WBEE. e, H Y AREREE/S, Y DT
FELRIER N ¥, =0.472 5X, + 0.453 8X, + 0.480 0.X; +
0.379 4X, + 0.129 7X5— 0.122 1X; + 0.405 9X;.

WL AR TR, PR BN TR
LA, HMRIELRE RN, X 23 ANTetE Rk
ITHES, SRR 7. G680 R T -69 HH
616+ 607 609, 623 Fl 624 I 5 N MR, FWHIX S

E N BARIR A AEALSE PN AL S 30° ~ 500, &
A A B P VG LR R AR b R R K, A
YR, MR S, ST IE AT SEI RS K
FLA TR A7 A BRI V55 1 1) B 5 K
PRl HRE T 1972 4F ERH 51 32 36 9N B e 7 B
TMER 1-69 F 1 -63, BATIHETR E W A4 Hh [X R 20
HR 5 TR I AR v A 7 77, B R R L A
15 XA R R85 B R S T B b M A0S 3 ol 1 S
FmE RN, Fodr T -69 M 7EM & Rl RILTE AR
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Tab. 7 Ranking of comprehensive scores for each clone

HeA4 TR Zaf/y 4 T & ZH/Y HE# TR Zafy
Ranking Clone Comprehensive score Ranking Clone Comprehensive score Ranking Clone Comprehensive score
1 616 27171 9 630 1.158 4 17 620 -1.3217
2 607 2.5242 10 621 0.5154 18 611 -1.509 7
3 609 22642 11 629 0.3543 19 613 -1.8597
4 623 2.2449 12 614 —0.033 2 20 610 -1.950 3
5 624 22052 13 628 —0.0513 21 627 —2.800 1
6 [-69 2.1390 14 633 —0.3247 22 612 -3.3701
7 622 1.649 0 15 608 —0.707 5 23 631 —4.4577
8 632 1.506 1 16 626 —0.8920

h, —Ee R XA T R AEBEARAT TR E
FhBEFL . £ R 26O 1-69 M A BEAR, T # (P
cathayana) XA HATRA G T, L H HBEM 4 51
(P. deltoides x P. cathayana ‘Shaanlin 4 )t K J¢ %
Ao EHREEPILL 1-69 8 NEEA . N1 (P
simonii) AT FE 238 & i, 46 H Hy NL-105, NL-
106, NL-121 L R TGPE R BRIGHESERIM T -69 x
LKA (P. deltoides ‘Shanhaiguan®) #5220 A H ik H
KB R SFIL TP, x Liaoningensis), & F
A BUist o AR B S A OF B AR, IR KR
VY =M (P. x euramericana ‘Sacrau-79)20% LA L.
PP EPIN T -69 x 1 -45 X HA ik HEER
1t B & Bl R AR 95 # (P. x euramericana ‘Nanlin95”)
F1Fg Pk 895 ¥ (P. x euramericana ‘Nanlin895”) .
I, 1-69 M AMEZ 5B D AR R Jo i &, 1 Hoik
e = e

AR AR B TR 1 -69 WA BEAR, DL
B TCNE R D324 XA IRASHFAFIH 22 NPT
PR IRIE A KL, DLBEA T -69 Xt I, it 8 448
A B[] ) o AR IR W, X 7 22 e A 2 R B E
T AR (AR B8 e M AR SeENE . A B B2 B
Aget i EOBEAT E R i, RSN T RIS
1 ERE . B 1 ERM A EBE X T-69 1FH
616+ 607, 609, 623 Fl 624 4L 5 AT R, X 54N
HREAAEKER WT@EE. eiE . e e
T RFEE, ZRA IR T X T -69 #2, AR 57 A
BEUR o X PH SRR H R RS A 1 B T R AE R S &R
() 3 4 AR A e B A E AT 2 PR o A A A, ik
5 AL R T & (6164 609, 623+ 624 F1 629), H
AT &5 A B 25 FAH R . AR 1 )
5 ANFRT, 6164 607 F 623 yHERK, 609 Fil 624 i
PR, X 5 AN LU R 7 Bl BTN B 20 A 25 R At

TR ERMEL, W LLE A F M P E
F 2 I A7 1 BR S A58 A
Z % x wt
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