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Research paper

Effects of Seed Moisture Content and Storage Temperature
on the Storage Behavior of Seeds of the Chinese Fringetree
(Chionanthus retusus Lindl. & Paxt.)

Jeng-Chuann Yang,””  Tsan-Piao Lin”

[ Summary ]

The effects of moisture content a increased nd temperature on the storage behavior of Chinese
fringetree (Chionanthus retusus Lindl. & Paxt.) seeds were investigated. Seed germinability could
be maintained at -20°C for at least 24 mo at a moisture content of 4.8% (on a fresh-weight basis),
therefore, confirming the orthodox seed storage behavior. The optimum moisture content for long-
term seed storage at -20°C  was about 5%. Seeds of the Chinese fringetree were also characterized
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by very low deterioration rates if the moisture content was maintained at between 5 and [5% at
either 4 or 15°C in 2 yr of storage. Chilling treatment at 4°C had little beneficial effect on the
emergence of the radicle, and reduction in the mean germination times significantly increased.
The mean germination times of seeds significantly increased in a period of 3 and 24 mo of dry
storage at either 4 or 15°C, especially in the case with a high water content. It was concluded that
chilling and cold dry storage induced seed dormancy. After-ripening occurred when fresh mature
seeds were dehydrated to 20% moisture content. Emergence of the radicle, however, could be
promoted by incubating the seeds at alternating temperatures of 20/30°C  but not under a constant
temperature of 20°C. In this article, the practice of fruit collection, seed treatment, seed storage,
and seed dormancy breaking of the Chinese fringetree are discussed.
Key words: Chinese fringetree (Chionanthus retusus), orthodox, seed storage behavior, chilling.
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Fig. 1. Seeds of Chionanthus retusus Lindl.
& Paxt.
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Fig. 2. Changes in seed moisture content during storage at different temperatures (-20,
4, and 15C) of 2 seedlots collected in 1998 and 1999. Vertical bars represent the mean=®
standard error. 1998: O 7.9£0.4%, [] 18.2+0.8%, A 23.2+1.2%, VV 35.0£1.1%; 1999: O
4.810.4%, [ 19.610.5%, A 12.0:0.9%, V 14.41+0.7%,  21.3+1.0%.
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Fig. 4. Effect of 4°C chilling for 1~12
mo on the mean germination time (O),
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in seed moisture content (/) of seeds
collected in 1998. The symbols @, B and
A represent the mean germination time,
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content of fresh mature seeds, respectively.
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Fig. 5. Effects of storage temperatures (-20, 4, and 15°C) and moisture contents on the
germination percentage of seeds collected in 1998 (A, B, and C) and 1999 (D, E, and F).
Survival in the 2 seedlots significantly differed (p <0.01) in storage at all temperatures. The
initial germination percentages of fresh mature seeds were 77.06.1% (1998, 4) and 75.3
13.8% (1999, @). Storage moisture contents of seeds collected in 1998 were O 7.91£0.4%;
[ 118.20.8%; /\ 23.211.2%; and V/ 35.0=1.1%, and those collected in 1999 were O 4.810.4%;
[19.6£0.5%; A 12.0£0.9%; \/ 14.41+0.7%; and <> 21.3+1.0%. Vertical bars represent the

mean =standard error.
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Fig. 6. Effects of storage temperatures (-20, 4, and 15°C) and moisture contents on the mean
germination time of seeds collected in 1998 (A, B, and C) and 1999 (D, E, and F). Initial
mean germination times of fresh mature seeds were 59.410.7 d (1998, ) and 66.80.9 d
(1999, €). The storage moisture contents of the 2 seedlots were the same as in Fig. 5.
Vertical bars represent the mean*standard error.
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REREWARS L2 % RIEYEERES
et al. 1992, FAO/IPGRI 1994, Vertucci et al.
1994, Walters et al. 1998) -

AT FE RS R IR R T AR R REE
5% » [A-20°C RER AT RIE ST - WA E R IR
FEEURE T o T ELRBE &K RE £ 8% L EIRF
R -20°C Gl - 2 yrAERE EHEM (Fig. 5A,
D) » AR T AT TR 1T R RS
Bl A T & /K REFAO/IPGRINE HE(S
T2%)ERVIE - B E R ERAFE T
CHER o B REEARRENAC I - AT B K
REEEISRUT > 2 yrNEZFRAGHET
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B&(Fig. 5B, E) - —i T ZXKFELE BN
HEEFAOCLUTEER  BFhrEHARE
T H vk S T 3 B (Tompsett 1985) » FiLIFE
ETETRE R - EEE T SKEREER
14% LT » DL B K E A S PRk
& B AT BT B B F =B (Copeland and
McDonald 1995) - i ji #FHE 7 HI BE R U &
FIREERT.9%E » R-20°C #EH6 mofR R
BREREE 4 (Fig. 5A, D) » IS E T LR
HE B T T & K SR TR S B B T I e
R Bl FAERRMER4CE » HEKER
= Mok R e AR s (Fig. 5)

THELI20/30C B 20 wkiBRIFH]75% LA
FZEBRE > HE2~3 moBREIEH(Fig.
3A, D) HRAEFIIE A HE FHHNE
22%TEF M EALH B RBER  Ek
&7 AT HRn 2ARIRREE - BUERR I T B4R
ESR R BB SIREIT% LR o i LUSHE A
BB K RBIETE20% 0L T) 28 FH IR R
RITEIS DA (Fig. 5) » HBEHIRFM P
582 mogk L SE M (Fig. 3A, D) » BLRERIEHLE
TR EIERF R AT o IAERE L
TR T B R A S B T R A B M
W& - AT S TR R RS RE LR
TR, RBEBEE12% mc FTARBER
BEF(Lin 1996) - Shii%F(1999) #3888 £ A9
FLI2088 15°CRBRBE R - A1560% L 55
o MERISCHEREEGERERE B
TR SRR IR B T A 5 i A B T (AR
FRI10°C(16 h 5 BHE)/35°C(8 h 5 JELIR)@IE 5
20 wkikill KRG EME TR > AIFEREF
HHE26 wkIMER 1B BIRE 5 I KR H
MHENEE - EDTE ¥ S 20 i R B SRR AR RO (R
(10~15C) R AT REFE B MEAR AR » &I b2 3
AT HFWMERENR20C - BHHE
8T LA4°C IR B R pR S S o AR EL AR > i
JER#2~12 mofk Iy FAR KRBT IR AR T
Wi ERREEHER SR ERES
(Fig. 4) » MASRIR R BRI &&F BIERRIE -
b AE R AR R E TR

RIS — 2 ke RERR B T T e T2 B8

(AR 4RI T R R i o B A TR SRR B
B F & 7k REE20% LT+ B.LL120/30°C
BETERRFEE 7SR -

R SRR 79 5 R B T Y SE PN R BR Y R AR
BT 2 FIRR B Z BRI E BT AR
R B b PR R R R S AR R IR AR
MR E R AW EME L - EINRHERE
HE8~10 F FE 7 B0% 12 Bl I R IR A 3t @ O R A
B RERAWERELLFIEREE R
AR R ARG A (RIRARRE - BE R
FRHE I B A BIRIES mofk g R IER
4E (Young and Young 1992) > F 2 H &3 molly
IR B R R IR BRI ARIR - WU PR B IRIR
Fi B A2 R AR AR - AR REBERRE
B T BRI B B P B DU R 2 5 > AR
BRREA KRR - 285 EEMRBERE
REFHh 2 (RHRAREE -

BITMENTHREESE#ENRES
B EEAEC AR RS EHLI%AIIBARK
HURERIREES0R » WEEHTHEEE
DLZER(Dirr and Heuser 1987) » AR B o fF
JELUE AR E 3 - BEAE TR =
B HRZ2EESHMIERKELRERTS
i HL 2 BE1E3~5 yriR FiTEN AL A HGE T AN
FR20004F HRAE A AT B LR B AU E E Ry
2 yrAEETE(1998FEREHE) - R2001FERE
KEFATE > 2002 FE 2 RRREEEH U T
(BIS#Y1.5 m) 5 SRPEIC2000~ 1R G KK
B8 B R Y3 mAvERE AR (A E TR AT e
) ML ERERRENERE T - R
T8 FHUS A - N REHE RUE R kR
LA E e R R IR R SR E T e
RSk » BEEBREEEDH TR
JEdE -

Shii et al. (1999)381020/15°C 23 &5 1R & R B
AR ATERE 7o LIRS B S
B2 bRk IE(Hartmann et al. 1990) » _F T
RIRA R R EEFIRERFRHY50 dVEE
FREA(Shii et al. 1999) » FE IR EHE B FRHR -
BRI G 1~3 mofR A KEIEHE2~3 mo
BA B RMEM 2 (Dirr and Heuser 1987) » ilf;
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IR BN E T AR R
EREBRPEBENTREAEHRAE XL
SRR ARIRERE - WEEEERRTESRS
BB AR - REZHVORFEERRRI T LI
WEBEFEL  HERREFHEREIGEE T
B HERENEETRERE > AREEM
BHWREREEE  HREEMERNREFRSE
BEMRER > ST EEKOR L R E
HHRR > ARTTRILA S R e S AR T
3 moth NG E E AHESH S EHMEREM
TG - HERENREHE T LR EREL
FIRFERIE AR B - 825 R S
BB T R R RUTAUEAR R R 45
BFHGA%R B (Dirr and Heuser 1987) » {5 #H
14 2B AR BT R R AR 1 R U HUVR AR B IV 2 50 67 37
N EEERMHRARERE  £8EmELE
HEEASERSZRER  URE— TR
BE WL ERET - AR BERE A
BRBEETEEES S - AR REA
BB 1 AR B RR IR R - E AR
B 7 A [ DU B - AR AR ELR R R
WIS » HFINRRRETH B LIEE -
MBEREACREERER G FHE
RARE T HFMGHERE 2RI EHEKE
IEBEELSET—  GrE I TRER -
BB R E R B 108 8 B 09 18 I
EARARFESDERA 0 BRBFOMN R EYE
TL s MFTERREERELEI00% - 5
LB REREE AR TAELA LR
TERAREELS® BRI  ARE
Fe#71.3 em » FIRNHRFFOMNRERA R
0.5 cm - HHBEREHENRER > ARk
R upsiE i EsERE > AEES
ERNBRREREFRAOERSRBIRE - R
BEAFANLI650 » FRINBEREER AL
FIRAEM - FFRATEEMBEBERA N
LA ITHEYE » TN s B Ve 2 B3 )
DI &WEs B TR AR IR A ZE
R KB EAREE T KR - ETEAH
#73,00041 - EFREABIMIFET & KEHNE
30~35% > [RIATEE FERZEE > R-20CH#ET
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R 2 B o & KSR RIE S % e 0 1Y
=R REE R (ERHE - LB FHEERE
BB MR ok AR AT T Z R E 2 (Yang
et al. 2000) - EEIRBRAOTE FHEZRIDURARE
HEBRAERERRE T RRETERRRRE
— MR Aok LB B R- 15 C Rl R RIFER
B AREWREFNTEKETFEKRRER
15%LAT  REEAEvkFE T RIS CRED » 2 yr
AMREARBRERENESTE  CERNWERTHE
FHEEFAELTHAEAR  BELRIZE
HYMEF R 7E IR TR BGRRAT3 4 DUER R
MR TIRE o 28— BB REZERTLL20/30°C
HRHEAT o 35 R HE R SR B R AR RR IR (20°C
BLEYWEZREMNEE T EE - BERNEIRN
TTRERES mo » HEEEHIEH2-3 mo s FEZ
e Bl B 2 (R SE R R B IR AR ZR A 1 e 4)
RIS AR U TRy R E %
LRI R AR BT - AIESR - — i
BEFIVBERERIEIORL L - EHE R REE
TEZELIT0B R RLEE > BAAETFZ
B ERR1,9008 -

B 56
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