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Variation and genetic stability of two-year-old Liriodendron seedling
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Abstract: In order to select the best mating combinations from three mating systems (inter-species crossing,
intra-species crossing, and backcross), interspecific hybridization and heterosis  (two preferred genetic im-
provement methods) were utilized in progeny testing of all 39 mating combinations in Liriodendron (L. chi-
nense, L. tulipifera and L. chinese X tulipifera) to determine variation and genetic stability of growth, in
terms of height and ground diameter, for two-year-old seedlings. Progeny testing at the seedling stage was im-
plemented simultaneously in three sites, with open-pollinated offspring of Liriodendron chinense taken as the
control. Also, the Eberhart and Russell analysis was used with a regression of genetic stability for the 39
combinations. Results showed that seedling growth for all 39 mating combinations was significantly greater
(P<<0.01) than the control. Seedling growth from high to low was: inter-specific mating > intra-specific
mating = backcross. No significant differences were found between progenies of reciprocal crosses with the

same parents, whereas significant differences (P<<0.01) existed among combinations within the same mating
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types. Furthermore, the Eberhart and Russell analysis showed that mating combination J x L had good
potential due to fast growth and high genetic stability, whereas BK1 x H and Z x WYSI had fast growth but
low genetic stability. Thus, to utilize the hybrid vigor within Liriodendron, selection of mating parents should
be a priority consideration. [Ch, 5 tab. 16 ref.]
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Table 1 39 mating combinations tested

AL 2 2 B iRy

BK1 x H, BK1 xS, BM x C4, BM x C5, BM x FY]l, Hx L, JxL, LxCl, LxFY, Lx]JI, LxS, LxYYI1,
P 2422 M xH, MxJI, MxS, MxSl, MxSZl, Mx WYS, NI x JI, NI xS, NI xSN, NI x SZ1, N2 x JI, N2 x
SZ1, N2 x WYS, Sx BK1, Sx L, SxM, SxNI1, SxZl, ZxFYl, Zx WYS

P42 BM x L, Lx BM, M x N1, NI xM

[m] 52 JxFI-1, SxFI-1, Sx FI1-2
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Table 2 Variation of height and diameter of seedlings for different mating types in 3 test sites
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Table 3 Analysis of variance of height and diameter of seedlings for different mating types in 3 test sites

Wi Hi 7%
0 A 5 S AR A H B
S ¥y FAH wAER CEorA By FAH LR
S i 4 5 ] 3 1318 439 294 1259 420  1.84
= E 20 2987 149 12.05%F 092 4572 228  9.89% 089
P I 41 i 2 376 188 15.16%* 099 049  2.14
Bl 694 8605 0.2 16038 023
A5 4 8 ] 2 038 019 023 068 034 030
e ST K T A 4L 1] 25 2076 083 627% 084 2826 113  340% 070
I 441 i 2 198 099  7.50%* 084 042 126
Bl 8§10 10730  0.13 26933 033
A % T 1] 3 495 165  3.24% 514 171 169
I S K 8 P 2414 1 35 17.85 051  942% 089 3550 101  7.60%%  0.86
I 441 i 2 216 1.08  19.93%* 254 127 952w
BLis 1129 61.10  0.05 15060  0.13
P, = FIR 0.01 K2 EE,
5 IR 5 A8 AR FH KON X RO 4% i R L AT x4 BMEMIARALTHRAEFREESHE
B, TR A R A RS R T R a5 A R TEMERWNAEST
AT LA 2 0 058 EL S SE B, BB AR AR /L Table 4 Analysis of variance of gene by environment for different
F b — A R 4y 8100 mating combinations offspring in Liriodendron
X LA 4 1T Bartlett x* 7 25 55 MERE G, 45 PR SRR AME PP 05 FA
MR, 3 MK EREFEARALEE, XTI, L SR A 13 214 0.164 2.10
BRI /N X D AL, XA 3 N b 2 821 4105  98.88*
SN 4RI RA S FREITZS8RET we 46 x s 26 202 0078 223
ZEorMT . BERRWI(E4), HE S angEf Hi 5 P9 I 41 6 080 0133  320%
FR )R KV, A DB 45 41 A i it AL A2 - 8 270 0035
AR — 00T LA 13 421 0324 415
23 BEMARLTMASFREPHEKNESLRR
g o 5 2 731 3.654  82.69%%
R Eberhart BUB 0BT S8 6, Mg ERy sy M 20 200 008 2
2507 8,2 AV R R [ 36 B L 4 -1t S o o 0o L%
R A K S R (6 5), TERTREHEIR I B 82 00
Fa g MR I 1 R T A T8 BM x FY1, L x BLI . o 0.01 AT 25 4

J1, SxBK1 Ml J x L, Z5&5 P84 K&, Ix LALx J1 SlHE TRERKKH, ERER b, s
PER ARSI A A T x L, N2 x J1, Lx JI AL x YY1, 4i&F8aKa, 44T x LAN2 x J1 4EK
B, AT, AR, KBAE ) x L atRER, BaARy, mAET SRS, Mgl
A BK1 x Hfil Z x WYS1 F# KA, HistEf e,

3 Wi 5%

31 MWMEWMARZEEBEFREHERRIA
TR AR (B . AR ) MR b, ROEMAR ] IE | SRR EZE S, MM IERASE S
W, AT DRI 2R S, LRSS B [l 2 AR (9 [l 52 ARG A A 3 A5 55 . v i A AR



28 EH 1 TRIGE AR RGO [R] S E 2L AR A A S St A A E M A 107

KR R R Bk L, R 5 AT BEMIEASFREPERRBEESF
AT A H A Ik RE, H4H T REFR Table 5 Mean performances and stability parameters of the 2 growth characters
FRAF R A AL R 25 X 5 2 T el e () of 14 combinations in 3 sites

MIE ., R, DULERERNE gm0 o e

] 3 7% 0 il 52 il B LA PR 2 52 % 4 L S A b 5

A T2 R LE R R . 4% BKIxH 11903 11256 00534 19646 11933 00294
W, X RE S PR AL S T Uk BMxC4 09572 05836 00591 18792 06251 00700
B SR AR AR A S, R ke BMxCS 08513 07596 00133 16511 04755 00554
[ A et FORERS/N, YERGERIME BMxFYL 08556 07716 00017 15841 09989  0.0002
B B, REREBORFERES  BMxL 07734 10806 00761 14247 07339  0.0362
TRAE R I AE SE A, 8138 AR B A KA IxL 11083 12401 00028 18211 11065  0.000 4

PO EARPH R E N 2Z R A LxJl 09634 12578 00006 16463 09784  0.003 1
], 2Rt A 2] 7 4R AR YT T i LxS$ 09957 10944 00446 17878 14860 00629
5 4 DX S ARk b R 3 56 AR 4 T ) e G LxYYl 10848 07180 00475 18163 08209  0.0017
= I R o R e o 0A o IS 7 N N2 x J1 11973 07505 00161 19368 1.1969 - 0.000 4
WAL AR A R R REMAEK SxBKI 09943 06401 00006 17246 06949 00215
PEARAE RN IR ) AE A2 B e 2 5 SxNI 10032 16269 00064 17903 15848 00153
by o T) 22 S b, R OGS B B R SxZl 09187 12740 00065 16139 12173 00198

R, PR R A AR ] RN SEE. ZxWYSI 12004 10774 00128 20976 08875  0.0265
YEFE o A H B S5 D30t 4 H 3G 2 0k R 4%
FOBEAETP R “—iF B B R, KA TAE R IR, RATE AR, fEARBETZ HE
DA FE R MR R 2% T B 50 2] AR N A E RS S AU SE RS A 2 AR 1T AR AR R AR &
F 12 AP AR B A A R B AE PSR 22 S W 00, LSS TG M WA TRG Mk Rt , B R AR R
P (B) s A A B 3 25 57, TR SR 22 R W3O TR, FERGEM A B R CEAR BB I,
SRR S N, FER M E R H AR MR A R, S A 5 EAS (A PR, BERRIE M 2 S R A
R S P S o S NI S BT I % = A VS K N U VA S I 9 S a2 R
32 WEMARTEAAFRHOBEEERENY

PRAR KR Z VAR B IR, TG VAR X PREE S R B o UEk  BIVAF A B DR Y 5 3R B3 58 1A 14
i Zalesny 55 "“HE W Populus K 22 B0FF 4 A AR PR MR A7 76 300 1) 56 R B 5 SR se VR s 6 1 T A%
Eucalyptus maidenii 2RI R R ARKMIR BTG E ST 8 R B RY], BT A KERE2FRE RN,
by s 0] K S AR S EAE A B TR K ST RALG I, N 58 o ) P PR B BR R 6
ZHAEH, MERE B PERrE A . AR, 286 3 MRS R LUE S, REMAFE
ZRAGFRAEMAERAFEREER, HAFEDENERT 55 EAEM, 8% 4 32 Bl d A 1 st
R, TR R B A FAREA TR A B9 TEAY , DI B A 2 B 5 T R R s, B R
FEMETET R WoR, ZWAE ] x LagatRiett, AR, SR, & HKImAEME, mscicds
BK1 x H F1 Z x WYS1 Byt fefe e e 25, A id B T K FHE T FhoAe
3.3 BWEMMIREZZHENEHRNUE

RAR A 7 — e 53 P B BE R A7, BRI B0 2 5 PRS00 2 7 i 000 S o oA LB I, MRl A0
M g5 Rl X S A (KRR HATHI AN Sk £, MR &M PR 5 3 & 2RO T MR e 455 . AE
GUARDE 2 4F A 1 1 2 4 SR PR RS SO W] S e 40 & EA T VP4, 25 TR 3 i 0 AR K 2 BB 152 i A K 2L 2
WA, HRFIAATE , FIES, A BRI T S B Se Py R e B8, WO B 5 R A
KRN SR B, A IR 3 1 A B2 65 1 e 2F — 20 A PR 50 D 2

S Xk,
[1] EZE5. IGEWIE (Liriodendron) 2228 & Fh i 5 e B[] ] M mt Mol Kez224 . HARBL22 ML, 2003, 27 (3): 76



108 /[ RA N (3 N N S R 2011 4£2 H 20 H

(2]

(3]

(4]

(5]

(6]

(7]

(8]
(9]
[10]

- 78.
WANG Zhangrong. The review and outlook on hybridization in tulip tree breeding in China [J]. J Nanjing For Univ Nat
Sci Ed, 2003, 27 (3): 76 - 78.
AR, FEROR. RS SR b ) 2 5w AL S R A AL S R B[], R RUMOL R A A, 2001, 25 (2): 34
- 37.
LI Zhouqi, WANG Zhangrong. Crossability and heterosis for seed-traits in Liriodendron [J]. ] Nanjing For Univ, 2001,
25 (2): 34 -37.
A, FREOR. REE AR A 2R F1 5 R A R PR Y 8L AR S (0], Aol B BFSE, 2000, 13 (3):
290 — 294.
LI Zhouqgi, WANG Zhangrong. Inheritance and variation of floral and fruit quantitative traits of Liriodendron interspe-
cific hybrid and its parent species [J]. For Res, 2000, 13 (3): 290 - 294.
Mg, FRALEE, FEF. AR D R TO M R A SR AR RE D BB L8 S [T, B UM R AEE R, 1998, 22 (2):
71 - 74.
YE Jinshan, JI Kongshu, WANG Zhangrong. The variation of cutting rootforming ability in the hybrid Chinese tulip
tree clones [J]. J Nanjing For Univ, 1998, 22 (2). 71 - 74.
ARG, RO R b ] 2 b 0 A MR SR AR S D e (D). PRAE AR B, 2001, 16 (3): T -
10.
LI Zhouqi, WANG Zhangrong. Combining ability analysis of six parents diallel cross of Liriodendron [J]. ] Northwest For
Univ, 2001, 16 (3): 7 - 10.
IR, Be, REIT, 5. REEAWOE MRS [T]. Mok BT &, 2005, 19 (5): 13 - 17.
LI Huogen, CHEN Long, LIANG Chenyuan, et al. A case study on provenance testing of tulip tree (Liriodendron
spp.)[J]. China For Sci Technol, 2005, 19 (5): 13 - 17.
MG, ERG. ARl A A LS A AT (D], ARl REE 2002, 38 (4): 68 - 71
YE Jinshan, WANG Zhangrong. Genetic analysis of heterosis for hybrid tulip tree [J]. Sci Silv Sin, 2002, 38 (4). 68
-71.
DLERER. MOR B Az (M. dest. A bl kL, 1990.
ZLIuin. MRORBCE AL A [M. dbst. WSRO R, 2006.

WIS, BB, MR E P ik (M. dbst. B2l itk 1993

(1] 2R, T ok R 5240 i b ] 4 o 7 400 A R bR i A 72 e 5 00 R s AR B e (0], P b bk B2 4i, 2001,

(12]

[13]

16 (2): 5-9.

LI Zhouqi, WANG Zhangrong. Variation and selection of interspecific hybrid in Liriodendron [J]. ] Northwest For U-
niv, 2001, 16 (2). 5-09.

RN, WUT A, R, A RGO IR AL AL R M A [T ). MOk 2SS, 2001, 14 (3): 237 - 244,
LI Bin, GU Wanchun, XIA Liangfang, et al. Genetic variation and provenance selection of Chinese tulip tree [J].
For Res, 2001, 14 (3):. 237 - 244.

MHBL, BOE%, G, SRR DR A SR oA SO T ] MBI S PR, 1995, 4 (1): 1 -6,
HAO Riming, HE Shan’an, TANG Shijie, et al. Geographical distribution of Liriodendron chinense in China and its
significance [J]. J Plant Resour Environ, 1995, 4 (1): 1 - 6.

[14] ZALESNY R S, RIEMENSCHNEIDER D E, HALL R B. Early rooting of dormant hardwood cuttings of Populus :

[15]

analysis of quantitative genetics and genotype X environment interactions [J]. Can J For Res, 2005, 35. 918 — 929.
A% B M A [ M A R T A A [ M R AR R R g A AR E M A A (D). P R AR B A, 2002,
22 (4): 5-8.

Project Group of Full-sib Progeny Test of Eucalyptus globules and Eucalyptus maidenii. A hereditary stability analysis
of growth characteristics of Eucalyptus maidenii full-sib family [J]. J Southwest For Coll, 2002, 22 (4): 5 - 8.

[16] CARNEGIE A J, JOHNSON I G, HENSON M. Variation among provenances and families of blackbutt (Eucalyptus

pilularis) in early growth and susceptibility to damage from leaf spot fungi [J]. Can J For Res, 2004, 34. 2314 - 2326.



