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Eco-physiological study on seed dormacy in Paulownia fortunei from different

provenances

LIU Zhen, WANG Yan-Mei, JIANG ]ian—Ping (College of Forestry and Horticulture, He nan Agricultural University,
Zhengzhou 450002, China) . Acta Ecologica Sinica,2004,24(5).959964.

Abstract ; Eco-physiological characteristics of seed dormancy in Peulownia fortuner from six provenances were observed in order
to discuss the theory of tree dormancy and the relation between dormancy and tree distribution. The six provenances were as
follows: Nanning (E108°18" N22°52), Guilin (E110°37" N25°19'), Zhuzhou (E113°03' N27°40'), Yichang (E111°23' N30°
44"y, Guangyuan (E105°54" N32°25"), and Shiyan (E110°54" N32°36'). Lots of 100 seeds from cach of the six provenances
were placed in 9-cm petri dishes with a filter paper on the absarbent cotton soaked in 3 ml of distilled water after prechilling for
0, 20, 40, and 60 days &t 5 C. Then, the petri dishes were respectively placed in plant growth chamber under conditions of
continuous illumination{(1200 Ix)at 15C.20C.25C and 30'C. The germination was observed every day for 20 days. Results
showed that the suitable temperature range for seed germination in Pawloumia tortunei was 20~ 30C, while it could be
widened to 15~30C by prechilling. Seeds of Paulownia tortunei have low winter dormancy, prechilling could accelerate its
germination rate and capacity and shorten its mean time to germination, especially at 15°C. Furthermore. the effects of
prechilling for 40 days were the greatest., and effects of 20 days and 60 days were relatively small. This indicates that the

deepness of seed dormancy in Paulownia tortunei was shallower and chilling for 20 days was not sufficient to release seed
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dormancy, while 80 days chilling was possibly excessive. The difference in germination rate and capacity of non-chilled seeds in
Paulownia tortuned among the six provenances was abvious under conditions of different germination temperature, except for
the germination capacity at 25'C. But the difference in mean time to germination was not obvious at 20 C and 25C. The
germination rate and capacity of non-chilled seeds increased with increasing latitude at 15 C, except for Guilin, but not at
suitable germination temperature of 20~30'C. The reasons for germination particularity of seeds from Guilin may be due to the
rainfall in Guilin city exceeding other provenances by 600mm. The difference among different provenances was evident in the
response to prechilling. The germination rate and capacity of prechilled seeds from southern provenances located in the middle
and southern subtropical zone was higher than northern provenances located in the north subtropical zone in Pawlownia
tortunei. The mean time to germination of prechilled sceds from the provenances of Zhuzhou and Yichang especially located in
south and middle subtropical zone was the longest. It became shorter with increasing and decressing latitude. The
characteristics of different shallower dormancy of seeds in Paulownia tortunei from different provenances indicated an eco-
physiological adaptation to climate.

Key words : Paulownia Jortunei jprovenances; seeds; winter dormancy; eco-physiology
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HIREFHFEWAM A FREL TRCEN M ESEN, EHNFH THRRMLATFARDT, M A TREHAGEHALE S
ERRAFHE, DB TEMEARFPOEEEREGLARRONS AR AONA BN EENARMS B A4
TR & RRER, LA FLAKRRRBG AT (Tdesia polycarpa) R B W HAHF BB H AE o @Ak, 455 TBIR
i B LA O B R BE B4 A T T2 R B 9 T 43 A F S AAHE B9 8 4 B O I R A W W (Machilus Thunbergii) 5845 4 fh IR A5 HE |
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TRERANEZRBHLSARREE . B2 T EATHAER R AR A ENASHERMNKRSER? EARS L7 s
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LB A QR (Paulownia fortunei )7 T 50 5| F 2000-11 BF /WM TREWH. Bo &N mI8 5. 8 k0E S
ST, REZEARTHASNSTER HEACE BT S5 1CHAELBRER.
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ATEFRABBROEBAMTHRBEESENNE AT ETRAENGSELZR. cRE Y BEFIRESE. B
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AR a8 a5 R - EAH (BT VEFAO P EARF M R (EE . . FHOSER. 6 RESLHET A 15, 2
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Table 1 The position and climate of various provenances

| 1 AR CC) T HBIRCC) SHBCO AEFE KB (mm) XEH W
P BIE 2 , 1 o
Mean temperature Mean temperature Annual mean Annua Frasi-free
FPravenantces Long. Lat. e
of January of July temperature precipitation SEAS0N
&5 NN E108°18  N22°52' 12.8 28. 2 23.3 1300 345
HH GL E110°37% N25°19 8.2 28. 0 15, 3 180340 309
RN 22 E113°03 N27°40f 1.0 28. 6 17. 0 1337 Z82
HE YC E111°23 N30°44 _ 3.8 28,0 16. 8 1142 273
I GY E105°54' A 3.6 27. 5 16.1 1081 266
1 HE SY E110°54 N32°36' 2.8 27.0 15. 2 8381 245

2.2 {RIRALEEBT E AR FE AR B R TR R B T & 4 0 R

RARAKRAEN s MBS ERREM F. EISCTHREFRUMT 20~30 C FHRER BESYUF HFHEmRE
27%,M 20C.25 C .30 C TR F R LS 60X L L BMEE 0% I EMBESEERM PEAMERRE T E EH
TEEHENERE R ESCRBETHERETFREA 20~30C THE SR ERBEE (PO 05)BEEF (P00 BRTHT
MEEERANTFE 20CAHFTHRERS 25C 0CABF THRERER OB B ESN, LTHIET 200.25C . 30C & F
EFERERABE. SUT AR THINAEAMABEEEFREE 2008 L, 15 CUUT &3R80 kR H F RSB 6
MECEARMTER - RFBETHRERITUEY  FERNBEGFEEBENER. 75 15 CEET . B /IE & 75 ¥ &
FRFRUB . EMBHENLFREE 28 HEERER HTHESEAREZRREE S THAFTLEBE, HEMHE
BB E RERFES BEBEREEM RS EAM M AT RS AW, 7 20~30 CARHET A 5B 5 & 75 47
MFRFEER AP ERREEKT, BTN RE SR HH B IAE L,
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Fig. 1 Effects aof prechilling period at 5'C on germination rate of seeds in Pawiownia Jortuner from different provenances under ronditions of

different temperature
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Prechilling for 60days
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40d.60d BB B ERTHE (0. 05 BRI WH TR ES EREN QLA F R Ko My SR AR, 7k =
R R 7 e /0 i ] Y I 88 AL B L T 2 BICARNFTEARBNAFR M- HERREFHEMETEELRNE R, &
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i BT & S AR/ PR BIFPIR N B RERIEE R FRE R B E S 40d . 60d IR A BT & 5 2R A
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2.3 {RIBALEEEIXARARGHEERMFEARRE T ZFHIER

mE 2N EAFRARBLENEEAGER FRIRFERE EERRLEN A MER, RFHEH B0, 20d &R 40 8 5
B B8 AR RFHBEHIR,40d KR4 B of 6] A #1183 5% FH A E X, 60d KRN ERFHAFABHEM, &L EH
REMARFRERMTARKRRBLENEMNRFHRERATTZSAH . RABRT HERMEOEEFRMH FE S CRFRER
HTFARERLEENFREFFBENS HEHFFHREMAFRFRELBTRRABEELENEARAMNEFEERIEATE
EMREEKE.
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Fig. 2 Effects of prechilling period at 5 C on germination capacity of seeds in Paulownia fortunei from different provenances under different

temperature conditions

DUAREEBALE No prechilling; @B 4B 20d Prechilling for 20days; G@JKiE 45 404 Prechilling for 40days; @K 438 60d Prechilling
for 60days
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Fig. 3 Effects of prechilling period at 5C on mean time to germination of seeds in Paulownia fortuner from different provenances under

different temperature conditions
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HEER.AFEISCEETEAEFEFHRAMNRER . FBEESE MM EERKERK. ESCRFIFBETHRIFB I EEE
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