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Abstraet: Using LM and SEM, the external morphological characters, micro-morphological structure of
leaf epidermis and pollen morphological features of ‘ Youyou’ ( Liriodendron_sp. ) from Youyang of
Chongging were observed and compared with L. chinense (Hemsl.) Sarg., L. ulipifera L. and L. chinense x
L. tulipifera. And the genetic relationship of ‘ Youyou’ was analyzed by RAPD marker technology. The
results show that the external morphological structure has some differences among the germplasm resources
of Liriodendron L., but the leaf epidermis structure and pollen morphological features are obviously
identical. ‘ Youyou’ is more similar to L. chinense in all morphological characters. The RAPD analysis
result suggests that ‘ Youyou’ is farther from L. chinense and L. tulipifera, while the genetic relationship
between ¢ Youyou’ and L. chinense is relatively closer. It is concluded that ‘ Youyou’ may be an
intermediate type evolving from more primitive species of L. chinense to more evoluational species of L.
tulipifera. And ‘ Youyou’ can be applied in gardening and forest industry for its fast growing speed and
high ornamental value.

Key words: Liriodendron L.; germplasm resources; leaf epidermis structure; pollen morphology ; RAPD

AR 22 B} ( Magnoliaceae ) # % #k J& ( Liriodendron
LO)#EYR TH Ty h RGBS ZRE, 17
F=4) A TACER . AR ERBERXZE R
) BT 43 A, AR AR B R RS E K (L. chinense
(Hemsl. ) Sarg. ), b3 57 W R EREE M (L
tulipifera L. ), BSEERGRIET= H [ EBREN R, BLAT
Rt R TR E 11 AN (IX)84 481, i
BRHER R IS AR HER R4S

A “ M BRI 57 PR AL S P A B
BB, 2 REBN . XS HIGL RS R
— BB A RSB R M D , — T

WFs AR 2007 -07 -05 :

BEESWE: THEEAMEE ST E “BEME B EREOF HR
1 B R AL AR B (2001 48)

RN BE(1975—) B, LHRBEA, B, YRR,
BB ARR BT IR



2 MY BWEFEZER

EBYE

WA RESH AR EHEIRPHBREER, EHF
HHRIE RN, JLERER 20 TILRARH
IR X, HoA S A i WA R 2R

TR MR A W m K W T EE BT
i A TRGE ARM ) B HE R R T
WIZ B MR KT, 20 4D 50 AR, B al+
LU B T MR LK R B85 | AR 5, 31 20 i
60 AEALY) , XA AR RS M E FFIELE L. Tlbk
ARF R 5 R 7 1963 45 1H A X &k
OB (REAS ) SR EMHAT A TR, AT T
AW B 2R S 2R RO SR

20 42 80 4EARE , R MM 51 R KA BT Y
KBRS A 3E e L S A BB B Y
JE B M I R B RE ) RS e Z RS
W), B RS 3Rk A FRD BT B TR 2 O IR

A R N R B, R K PR RS R B P A
TR SR SRR ZEFE PHIIR 1250 m 4b K

B 1 A R (K A% 50 em W 14 m SE I
7 m x8 m KA FEAARTE A | R T RS RS AL B
AR S — RIS ERE R B ERD,

20 H42 80 4EHRK, IL A4 - EBF Y
BRI AT PHF I A — LR M SE A T, 10 REFETF R
BUH A 2 BR(E A0 R, Bl Youyou” ) FEAEFR
HMERTE A5 AL AR K B B B B R ] F Rt R g
A, WX 2 BRSEA T BSNILE MR, BT #F—2
I 3nsid s SR AVE L €| k€ (V)

Ze R RSO X B, Xt R SR ERIE A RRAE
i‘éﬂzﬁtﬂj G MRRE AL OE AR AE AT T WK
ROz g, 3 F A RAPD ARicBEARBR Bz
o] BB A DR 2R , LA DI 425 40 8 2 ABORT 1) 388 14 R I3 B
TR LR

L AR

1.1 8

LR R O 1988 SEEIRBEFHIIA, &
B R T s R R E N, & 2007 4E
WA 20 a, Hoh fRTS° 1 S E 12. 4 m, 942
21.3 cm; ‘EE 2 BEWE 12.5 m, R 23.9 cm,
B ERK B ERBEMHGIA, 1988 4£FH,
1990 4F 548 T B 5% Hh AR 9y Bl 3 R B 9, & 2007
FERIRIRE 20 a, B 10.8 m, fi4% 18.8 cm, fEik

Hodb RS CR 1988 4F i EE LR B FEABMIIA
B AR, RE TR P ILEYEFCREN, &
2007 AERIS R 21 a, W5 12.3 m, 942 27.1 cm,, it
REGZRIREERK (L. chinense x L. tulipifera) 7 1963

AR E RS M A, B TR A WA P I AR

iR P, 2 2007 SERHRIAF] 44 a, K 1 ~4 SR
4503 18.2.18.3.18.7 i1 19.7 m, #2433
% 41.4.30.9.33.1 f137.6 cm,
1.2 FHi%
1.2.1 $rEBARRRE  FRBRERMRL
WA/ R T 6 % BB LR &R TR
R MBEENER BAROTEMKE, bTRE
R R BOE A L 1 3, AL R B
1 ~2 B, E T e, G A 2
AR IESHR,
1.2.2 eHRASMSEMAE BURREEH
FAR T4, 7EM A bk 172 ZRBUH BRI 9 E Rk
R R R IR W U K R B
SEMEG EHTEBEEE, AFE T AMRAY -
1840 EI o T 4458 (£ H AMRAY “7%#)
TUREE | BEARAIRA
1.2.3 HosuBAREng BURstEs, AR T
BoBEEREERECHERE L MEBEKYA
4 ~5 min 5,85 F AMRAY - 1840 Bl F B
BT WEIF A,
1.2.4 RAPD #:ito# TF 2007 4 12 A 4L
RIA b SRS AK IR 3E, 2 B8 Doyle™ i) J ¥k 42 B &
DNA, 2B AT 3L 5% ¥ PVP FEFLS>
2% B-HMELEE, REEKE DNA & EB
(RALZ 58 ) BRI VB o VK A TR BERL

BaHLEEER Operon 24 ] Hh & iy 280 NEEHLT 9,
JA 8 MM EERRE) DNA B 54T PCR P73, £ 1 %1
AT, Wi 25 B EMRAF Y 8 500 T
B2 IBESLE | 49 B F RAPD #Ric a4t

PCR #"1% 2 W 7 Perkin — Elmer 9600 #J PCR {X
AT, AR B 20 pL, 4235 2.0 pL 10 x
PCR Buffer, 1.6 pL 25 mmol + L' MgCl,, 1.6 pL
2.5 mmol + L™ dNTPs.0.5 pL 10 wmol - L 'BEMLE]
¥) .4 50 ng AR DNA 1 1 U Taq DNA R 58,

PREBERF AN 94 CHIAHE 2 min; )5 T 94 C
A5t 30 5,40 CiB K 30 5,72 CEEfH 1.5 min,38 4
B3R ;72 CEEfH 7 min J5FA 4 CHRE TR



w3

B % . REEMKE (Liriodendron L. ) B * (R BB HEHTS ) 3

) K3 PCR =W H&A EB M BTRHABUY
OB1.0% RIBEARWERERSAE 1 x TBE ZEnp g h E AT
VKA B, FHAESRSMT T T MP4 — Polaroid SRR RGLHE
T B I RLRER
1.2.5 ZAGeA Kb F2004 455 A9, 8
o et S TR SERIERTT N x b3k
R LSRR x RV IR FEAM x IR
ZeR Wy, AR 10 I WRERZFFIHETD
B o T-2005 4 %5, ¥ R 48 1 2 20 T #1105
2 - op ERPE B YT ST TS 5 i N, 2006 4R
T B2 2l A FOBR R AR
1.3 HiEkE
% RAPD Y34 7= 49y iy v Yk 25 SR kA7 BeAL , A 3
TR R M v o Ty R UM W 23 CR VAW O |
POPGENE 1. 32 k-4 Bk ] i 33 A4 FLUR ORI
WAEIERS, HoR Al UPGMA Ji i g RGEM

2 HERAHAT

2.1 SEBRAISFEMLLE
HERB MR ESNEIE S —E 2558, IRE
ZRPh RSB/ B R IR AR A 6, R ORI JL 238

R/ NVEI 53 51 R AR AR € BRAL SR RS2
BET RIS, SLARFNG T8 K 50
P el AR (B 1), REFEREN B IR AR
HEHROLWAY R, AL REM. T Mk
SERGERK I R A B A, 3 AT E AR
WA, FEB I

PR RIS I IR TR ARG A
HASMRE AR 1, ;iR LA, R &
MR 2 A 5 R BB A R (32. 1% )
I TF AR (30. 1% ) ; EH ETHEFES
TSRO I, T/ P B 6 U Y T RS SR 53
YR P BRI B AR

BT R, B R A T R R AL ERS

R A, MO, R /M EFEREMEA 2 R
Ik T T 43 5 2R RS R T o L SR RE 2K
SR A S TR, SR /N R R TR 2 S s RO 3R
AR MK, NIRRT R RAR
VPR ELHK /N SR BUR B R A T LSRRG AN RS
EM I
2.2 HREBESEHFEHLER

HI R F R BB RS MK AL SR RS
B K SRR F O R R B SRR A AT

1 BEBRESWEMEERSHER
Fig. 1 Comparison of morphological features of flower and petal of Liriodendron L.
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Table 1 Comparison of external morphological characters of Liriodendron L.

; HHA/em  BERFEE/om BERKE/om
. I )

L. /B R TRSTE AR PL/%" Flower Width of Length of
Tree species Tip shape of aliform nutlet . . .

diameter aggregate fruit aggregate fruit
FEEW L chinense &li Obtuse 0.0 3.6-4.8 1.38 6.68
JLEREER L. wlipifera %2R Acute cuspidal 38.6 5.0-7.0 1.65 4.61
¢ ﬁjﬁ * *Youyou’ WréiZe Acuminate cuspidal 32.1 5.0-6.0 1.60 6.57
ZeFhREBENK L. chinense x L. tulipifera - 30.1 4.0-6.0 - -

D PL. G E 2 2 F T 4> 3 Percentage of leaf with two lobes on each side.
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Table 2 Comparison of micro-morphological structure of leaf epidermis of Liriodendron L. H

Al S EAFIE AF v s & LB

Tree species Character of trichome Character of stomatal apparatus

R et RBR 31 ZWE  BRER SIS K EENSOEHE Somaal apparatus

L. chinense Glabrous Reticulate Polygon Crystal  big, inner margin of outer stomatal ledge smooth

JuemsEm  BMEIERE FOREL 18 ZWgE  FRR SILEK, SMEZ AL ERAR Stomatal apparatus

L. tulipifera Unicellular non- Punctiform striated Polygon  Granular  big, inner margin of outer stomatal ledge waviness
glandular trichome

“RE b e RAREE 15 Y B SALEEK, AMERR A GERAR Stomatal apparatus

‘Youyou’ Glabrous Punctiform striated Polygon Granular  big, inner margin of outer stomatal ledge waviness

HHBER EE SORFE PR 15 M mRER SALED, SMESEAGIRECR Stomatal apparatus

L. chinense x  Glabrous Punctiform reticulate Anomocytic  Crystal small, inner margin of outer stomatal ledge sinuolate

L. tulipifera

DAF: 2 RERMHESJEIR Amangement form of thombic uplift; Nr; ZAREER ST Number of thombic uplift; Sa: & J&8EJE 4R Shape of anticlinal

wall; AS: V- FBERH B IR Attachment shape of periclinal wall.
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Fig. 2 The RAPD patterns of total DNA from Liriodendron L. amplified by primers A15 and A1l
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Fig. 3 UPGMA dendrogmm of Liriodendron L. based on RAPD marker analysis
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Table 3  Comparison of growth traits of two year-old hybrid
seedlings of Liriodendron L.

24354 & Cross combination His/em ﬁ(ﬂfj/ c(;n '
B . UTT
45 Female parent A7, Male parent Height diameter
‘“RE’ JESeRE M 68.5 1.67
‘ Youyou’ L. tulipifera
LSRR AN 114.2 1.49
L. wlipifera ‘Youyou’
RERK LSRR M 139.0 1.70
L. chinense L. twlipifera
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BT 1. AEERERIER AR ; 2. ﬁﬁ%ﬁ(%%ﬁ*&ﬁiﬂ 3. RE FER BRI ; 4. %‘:‘ﬁ%gﬂ(ﬁﬁ}ﬁﬁﬁﬂ 5. jb%ﬁﬁﬁﬁ(ﬂi%‘
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PlateI 1. Micro-morphological feature of leaf epxdermus of Liriodendron chinense (Hemsl ) Sarg.; 2. Micro- morphologlcal feature of leaf epidermis of
L. tulipifera L.; 3. Micro-morphological feature of leaf epidermis of ‘ Youyou’ ; 4. Mlmmorphologlcal feature of leaf epidermis of L. chinense x L.
tulipifera; 5. Stomatal morphology of leaf lower epidermis of L. chinense; 6. Stomatal morphology of leaf lower epidermis of L. tulipifera; 7. Stomatal
morphology of leaf lower epidermis of * Youyou ; 8. Stomatal morphology of leaf lower epidermis of L. chinense x L. tulipifera.

Platell 1. Polar view of pollen grain of Lmodendron tulipifera (Hemsl. ) Sarg.; 2. Polar view of pollen grain of L. chinense L.; 3. Polar view of pollen
grain of ‘ Youyou’ ; 4. Polar view of pollen grain of L. chinense x L. tulipifera; 5. Equatorial view of pollen grain of L. wlipifera; 6. Equatorial view of
pollen grain of L. chinense; 7. Equatorial view of pollen grain of Youyou’ 8. Equatorial view of pollen grain of L. chinense x L. tulipifera.
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