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Genetic variation of floral character and pollen viability of Liriodendron hybrid and its parents XU
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Abstract: The variation size and colour of flower, anther, stigma and pollen viability of Liriodendron hybrid
(L. chinense (Hemsl.) Sarg. x L. tulipifra L.) and its parents were observed. The hybrid has the
character of larger flowers and orange-yellow petals with higher horticultural value. Under the condition in
vitro , 40 min is needed for beginning of pollen germination, 160 min after culture is the best time to measure
their rate. The pollen germination rate of hybrid is lower than that of its parents, the variance of pollen
germination of interspecies is significant. The variance of pollen viability shows obvious significance among
individuals of hybrid but no significant variance among those of its parents. Higher pollen viability occurs at

the upper layer of the crown which has significant variance with that occurs at the lower layer.
Key words: Liriodendron L. ; hybrid; floral character; pollen viability
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Table 1 Comparison of flower character of Liriodendron hybrid and its parents')

e MR W B AR wir e 2 + ek EHTE Bk
4 Petal length Petal width Length of yellow Yellow band Anther + filament Anther length Stigma length
Species (em) (em) band to base(em) length (em) length (cm) (em) (em)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

P, 35 2.4-4411.2 1.7 1.2-2.1 K5 - - - -

- - 1.4 1.1-1.8 10.3 0.8 0.5-1.3 4.1 2.8 2.0-3.7 18.5

Pa 5.3 4.6~6.4 8.2 2.9 2.3~3.6 12.4 2.3 1.1-2.9 20.4 0.6 0.4-1.0 254 2.5 1.9~3.5 16.4 1.8 1.0~2.0 27.4 3.1 2.5~4.1 8.6
F, 4.5 3.8~54 87 2.5 1.9-3.1 11.8 3.5 3.0~4.312.0 2.2 1.5~3.1 16.1 2.0 1.1-3.535.6 1.4 0.9~2.2 27.5 3.4 2.6-4.2 1i.1

Up, . MM Liriodendron chinense (Hemsl.) Sarg. , Py: AL BB L. rulipifera L., Fy; ZFBEHER L. chinense (Hemsl.) Sarg. x L. mlipifera L.,
1: ¥% average, 2: A5 W variable range, 3: 25 R ¥ variable coefficient.
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A 1 AT %, 55 3% 40 min A A K8 I R B0,
120 min Z B & ZF 309 E A SRR, BiE A L N
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Table 2 Pollen viability of Liriodendron hybrid and its parents in
different culture media

e %3HH)  Cermination rate (% )2

nzl;hufn?’ Py Py F,
A 59.75 3%.73 12.03
B 75.25 86.38 25.26
c 79.25 88.38 41.78
D 57.87 21.23 17.75
E 91.33 92.70 41.98
F 91.75 92.30 49,95

DA: 0% BESE + 100 mg/L WA + 19 BLHE 0% sucrose + 100 mg/L
boric acid+ 1% agar, B: 5% REHH + 100 mg/L W /¥ + 19 Bilig 5%
sucrose + 100 mg/L boric acid + 1% agar, C: 109 FER¥ + 100 mg/L

. WAE + 1%3X0E 10% sucrose + 100 mg/L boric acid + 1% agar, D:
0% REHE + 50 mg/L MM + 19 320 0% sucrose + 50 mg/L boric acid
+1% oagar, E: 5% M + 50 mg/L M2 + 1% BUE 5% sucrose +
50 mg/L boric acid + 1% agar, F; 10% R + 50 mg/L #1#E + 1% 3¢
E 10% sucrose + 50 mg/L boric acid + 1% agar.

2 p,. #YHK Liriodendron chinense (Hemsl. ) Sarg. , Py; LR
L. tulipifera L., Fy s M B8%M L. chinense (Hemsl.) Sarg. x L.

tulipifera L.
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Fig. 1 Pollen viability of Liriodendron hybrid and its parents
in different culture stages

2.2.3 REAE RAERZFS 1999 FXF HFEE
YAk BB E AL 5 RN IER B R SR R R .
Z FhRO AWK A TE 0 15 1 BRI, SPRR B 8 e AR AN

¥R RN 70.9% 43.6% F1 59.6% 3 7 4k Fn b £
REBEMAH I, BT K 94.1% .84.7% 1 91.3% ,J5 &

.} 94.4% 85.7% il 90.2% . 7 [al tk ] B Fi (] 46 ¥

1% S 20 3R 4.
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Table 3 Pollen tube growth of Liriodendron hybrid and its parents"

RN JEERE MK HEFRSEW L. chinense
BfE L. chinense L. tulipifera (Hemsl. ) Sarg. x
Time (Hemsl.) Sarg. L. L. tulipifera L.
(‘min
Pl S Pl S Pl S

40 0 0 0 0 T

80 105.72 1.321 71.50 0.8 6946 0.868
120 280.01 2.350 182,38 1.520 183.60 1.530
160 375.80 2.340 314.06 1.960  286.62 1,790
200 437.01 2.186 418.20 2.091  432.07 2.160

D pi: 8K pollen twbe length (pm), S; MEE speed (pm/min)

R4 FRBERERFATARARMEERFHERNBEFE 2T
Table 4 Variance analysis of pollen viability of intertree and interspecies of Liriodendron hybrid and its parents'!**

05 W 356 78 ¥l Intertree I Intratree Eftfil] Rk
Sy Py Pa F P, P F, Interspecies Intraspecies
HHEHE D. F. 4 4 4 10 10 10 2 12

F Al F value 2.500 2.345 12.539" * 0.250 0.240 1.799 65.137" ° 2.757

D P, RU¥EM L. chinense (Hemsl.) Sarg., Py: JEERERK L. mlipifera L., Fy: 4R 88%HK L. chinense (Hemsl.) Sarg. x L. tulipifera L. ;

2 %, P<0.05, * *; P<0.01

Hi3R 4 AT, REFERKR PR A 5 2 Fh RS
B 1 ) A (6] 2 5 AR F KT R RS E AR
PRIETRIZE R & o R R B E 27, REMMIL
REERNERRFREARREERABE, b
FEREG R BE s T 5| R AP R B B — | B H Bk ]
X1 1 25 5 /Dy, B UG, Ol 398 2 R 5 B9 2
e, BT BE IR [ ) RE A0 A B 28, DS 55 5[ A
[F o 0 8 2 A A L SR RS BBk . 3 W RP I 7E M R 2F
RN ERIYRBB BEKF .
224 FRAMBHREENES HRFABEHRMRE
HEWA R E AR, L P TR R

5 TRFEHZAMRBERELFELERNE (%)

BURE RS SR M GE T 20 AT RO 45 SR R B, 2 i 78 2 Wk 16 1
MERFREEMBIE, EEN 63.1% ~ 73.4%
67.5%,FE N 50.3% ~ 57.9% 1 55.5%, F 2
51.1% ~ 65.9% 1 57.9% ; B EWM FZEH 72.0% ~
96.3% % 83.3% , "1 )2 79.5% ~ 88.0% ! 82.6%, T
2 13.3% ~45.5% M 34.8% . REARE EELH
MENDHERTFRET ZE, X ESHE EEE
BEREA X,

2.2.5 FEFMAENES HABERKSLELHR
A 19971999 Fl 2000 4 3 a & 5 PR 1L A 268} I
S ELE R S FIE 6,

Table 5 Pollen viability (% ) of Liriodendron hybrid and its parents in the different years

1997 1999 2000
g:fies i 25 WR I T3 25 5 R i 45 PR
Average Variable range ~ Average  Variable range  Average  Variable range
R Liriodendron chinense (Hemsl. ) Sarg. 86.0 69.0~97.2 92.1 87.7~97.0 90.4 84.2~95.4
AL ERAEM L. wlipifera L. 90.0 86.6~94.0 93 88.3~94.0 90.5 86.7~92.0
HFPRESH L. chinense (Hemsl.) Sarg. x L. tulipifera L. 50.3 44.3~58.7 62.7 48.7~72.3 55.9 38.7~70.6
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Table 6 Variance analysis of pollen viability of Liriodendron hybrid and its parents in different years'

MR bR Ze RS T
5w L. chinense (Hemsl.) Sarg. L. tulipifera L. L. chinense (Hemsl.) Sarg. x L. wdipifera L.
e U D.F. FILFvaiue BMEE D.F. FUFvaie  EBIE D.F. F A F value
O Yewr 2 0.751 0.754 2 2.960
R[] Intertres 2 1.419 2.708 2 2.960
S5 e ] Yoar ¥ intertree 4 70.903" * 8.839" " 4 6.766"

D %, P<0.05, = »: P<0.0l
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