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B OE: UREHTFIHN, BRATFRIEIBPHHRTH . BIARERZLURF RS
KEENEAKHERANERN. EREIRP, HFEKEDEMN, FRHE DM RK
ZHBEHER; HFTFHARASREARNENESEEBEMMED 3 b, RETHE. 0% FH
REEMN AN AR S5 h 7 Cd. ERTFRARKIRP, B FBKR RSB
KEHEHTEENGBEKREN TR, S0%HFRABKBLENRER7h, UERBEKE
AFHEMEBREEMNN. TERNBEKRECTER. Bk 2 hWREHFTFHRKER
B, BMBKE, S0%MFRRBKBENKI SR (UTFHERT) H0.15g 57" RE\K
SEBWHER, HHEKARBRBROER, ROBKKRER K. XLgEREHN,
RENSRITHFO KRN EER—FHEBRSE, RIS IEN &M 7B KR8 40T RIE
A F RPN~ MRRGE.

FER: Bk BARYE; WRIEH; BRI EXERT; 8E
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Senaratna Fl McKersie™) %81, 8% 6 h #K 5 ( Glycine max L. Merr cv. Maple Amow)F#F
BROS D REBK, TdHR 36 h B9F FRIRBBBBIAK . Koster M Leopold ) R 3, W fk 12
~18 h IR E(G. max L. Merr. cv. Williams)®h ¥, Bk 18 h~24 b MIBIE ( Zea mays L. cv.
erit) T F, AR 48 h B E XK (Zea mays L. cv. Merit) F F #5& 7K T 44 . Koster 1
Leopold A%, JRACTH ¥ 3 5k 5 HE R 9 R A 25 4L 3 . Leprince £ F 1 R B
U5 K W 5E ¥ R M 38 5. ( Phaseolus vulgaris L. cv. Pole Kentucky Wonder) M EX(Z. mays L. cv.
Kelvedon Glory)#-F 8 “If§ 58 7K B (critical moisture content)”; M4# FHBKBETFIER &
IKER, FFHEBAGE; MITARXFHEERGPRABP=ENEYBET BN, £~
RS, WEBKRER, HERNHFNETRIANSKE; 5 —2HFR$,
AR REBRE N FHOBRATRE, MBEEFFEORE; TEREEENFELR
G

E—ERBET, WIKAFE S E K IE R 57 084 b B K AR K SR i B9t i
HRARFEBRARENSRMRE . AXUSTHT M, BRTHRFRKLBRPHY
BT Bkt 28 Ah e AR A B R (R SR K i 3R % IR K T e e 2R O B 5 X B O S S s
BEFERTHRAREERNEE, RERHTREK/HEZIBRPXFHERISHETLHHER,
R ABBHERTHHRROFTNEL.

1 BRI
Hti 14 A 2000 4E W3R B9 R & ( Phaseolus radiatus L) FF, WF M ERHTH
E. RFREEISCTF, £H.
1.1 FhFRBAKALE
FTLEEANA p=1% NaCOHE)SF, RERERERENEREDLS (O =12 cm),
A 15 mL 7K, SRIG7E 30 C, WPk aK.
1.2 SxkReNE
FMTES CPHUZHERE, UTHEEIEMITASKE.
1.3 BikAbTE
ZIBEK: BFREKE, BAE 27 CT~30 C, 65% ~75% 0 B E AR E R .
REBK: HFREKE, WIBEFERES (28 C) BARFE.
1.4 PREMFHRRPNE
THIRFLIBKTRAEENFT (M/REGH) REREWRBRKNEEDLS
(=12 cm), MA 15mLK, REZE30 C. BPHE—EHES, HEHRBMEEEX.
AR 2 mm AW E; BRRETHEMEABRE KR LA BT R Y7
&, REE-SHEOTHEMERC MR, BUTRRBRES.
1.5 BRESRONME
HIOREMTRESBR KRN EAAFHT (FHHE) KRE0 L EHFAD, # 30
C. BRHE3Ih/E, GHEEIPK), ADDS- A BHSRUNSHFBUBN S S

B (A); REFRETRABT 1h)F, WEEAREHTREANRIE (4,). HN B R
£ = A/A,.
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HI0%

2 & B
2.1 FFREEERHREENTL

BEMFRHEKENR0.10, BAKBERBEHR, BEK4Ihf8hef, FKBELHLTHHT
WinT 87.0%M 92.9% (& 1a); BEE/MEKIBFRHARY “R—B—" =4

BrEpst.

T 00 R RS R R B R Ak B E N, EHB 3 hAB R, UTHEH, K
56.6 usSem~ g h~!; RIEBW TR, LT RKSh (WRAEH8I%) i, BRERILYE

A% (A 1b).
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H1 RSTHTFREIBPHEL
(a) HFPAKBYNE, HEBHSORFT 3

WEXHNTHE + fRER (SE);

(b) MBS MR, KiBYOBMAT 3

WEENTHE;
(c) WREMIM, HIWN 100K
FhF 3BT + SE.
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H2 FREKIEPREHFHKRENEL
(a) BEENMFEHTENYEREE; 7
R AR S0 AT 3 WE KT + SE;
GEMENGEHE, BN I KRN THE

+ SE;

(b) FRES W E R BWE; WEY 30

BT 3 REAHFH4E + SE;

(c) HEBRRFEEMBERAT ERNTEE;

BB 3 KEZHTHE + SE
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FMTHMBE R E KA N TR 4 h; 50% BHEMBE (To) 3G E (thermal
time)Z> %1% 5.5 h #1 7 °C+d; 100% 85 R KB E 3G B2 5028 12 h #1115 C-d (B 1¢).
2.2 FRBIE BT FFR K E R

% Bk O [R] Bt (8] B9 B FJ8CFE 27 °C ~30 °C, 65% ~T5% X BEFRR KB KL 0.12 ¢/
gHIBKE, RAGHEHBEBRELEET 30 CHFHEZSOL. HREH, MHEKIb K
MEREHTFRMBRKY, A4ESRE LRRKYN TR FRMEM,; YTRKEKT
4h, HFHBEKEE (FERMOGHER) B TMH; BKRHEIER 10%F 50% K B
E45RE 450 7.0 (E2a).

BUKE#HFHEARBRERMENBREMERRKAENEREEFN,; £FR
EABRPHARIHBEMONE, F—THBRETRREKNO~2h, FIHEBAATH
WAKEY 12~ 14 h (WERPFRBKREELHER) (B 28, b).

B 2c %, S5 THRMOBKBERTER, BARMESER 50% 8 R AKkEHE 25
& 7.0hF5.0h; BKREZLFERAMNESFIE 13.5h M 10.0h. M5, FTRENKE

T BRTEER (RERBEHIE).
2.3 FETERERFHFRAGERNER

AT MERERABRFBKTHENEL, REFHTFELEBEEK 120, RE55]
FHTRBFMBEBAK. FRK 2h M FEKERN1.79, REXFZBEK 1206, #
FHEKESFH0.07 F10.35 (B 3a); HRBEMBEEBTKE 0% KET HEREENE
9K 0.7hMA5h (REFHEKE).

PEE BLKHR, FFRBR KR R FEENERAD T B F SR (E 3b, )
URGHEKB(BEKENRR, R 1, 2)BETRE. BERMBKREXKET THES, R
AN B K B R A T R B K R R KB (F 3b,0;% 1, 2); SN, BB
RIFEIERER S0%E] , REFRB B KK FHFFSKELSEH 1.4 7 1.2(8 3b); TRMHE
ERER 0%, REMBBBR AT FEFKEDHH 0.20,0.15(H 3¢).

A1 BEMASHEEKNYA
KHE/em

S K B 1B /e LES R TEH Ry AR/ /mg

0 1.79 5.0£0.2 5.410.1 28+1
0.5 11 2.410.1 3.9+0.1 211
1 0.75 1.8+0.6 3.0:0.2 18£1
2 0.47 0 1.3:0.1 16+1
4 0.26 0 0.9£0.1 18+1
6 0.17 0 0.810.1 18+1
8 0.12 0 0.320.1 1811
10 0.10 0 0 0

FTRGAK 12 h /5, MR BB AKIR B RO BT (8], AR5 7E 30 TR I A 50 h, TR
MBI R 3 KER KN FHE + SE. SBAKEL 2 h 5, HEEHE .
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() HTAKBNZEN; AFBRHTFEEQER (o) BREBWERE; (b) MY BRE; HAEHK

(b) MTERM (c) WAFEE;
HTAGEE=-THEHBNFEER (RBAKE); K
HRBED 3 REX AT 3HE + SE

#2430 BFPF 3 WEE AP + SE.

2 WRBANHBEKRGY A

¥ B /cm
KBS B /h CES ) TEw £33 30y

0 1.79 5.0£0.2 5.4:0.1 811
3 1.04 3.5x1.6 4.6x1.9 25zx1
6 0.77 3.1x1.1 4.0£0.9 2+1
12 0.35 0 3.2£1.0 201
24 0.16 0 1.3£0.5 16+1
48 0.15 0 0.7£0.2 151
7] 0.13 0 0.5+0.3 16+ 1
9 0.13 0 0 0

FFBIRAK 12 h /5, 7E 25 ~ 29°C \58% ~ 66% FH X 1 BE R 18 AL K An A g i (8] , SR /5 7€ 30
CHEFHR 50 h; FFAFRRBABHR 3 KERXHFHE + SE. MRKEL 6 hJ5, ML EIMNE .

T Y o 190 J0 38 T SR 1 AE X 8 TR SRt B B K T 2R L s P& K B 1.8 TRE) 0.4
f}, L BB TR AN B MR R ; SR BT 0.4 5, MBI ; YR FHAER
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TREB 0 B, B Bk 51 7 i s A TR 38 W6 0 R A AR X B R B 4 B LR K B TN T 4
87.2% %1 87.6% (B 4a) . tesh, ZEBLK 2 72 b L R SR B IR B R A X B MR 2 (LR H—
B RABAFRSRABMEBRK T RBBK(H 4a,b).

3 W ®

BYMFEI CTHRABEEERKNAEK—H LT, RHRAR K TR0
(plateau phase,phase 1) (B 1a); T SRR B E F FIRAKH T R EBRER B 2 h i, KR
WINT 60.0%; Bk 4 h, 5KEMINT 87.0%, AFHFHHEHE(E 1a,c) B TIHKER
W e 3 TR M e R B A SR Bk 3 B e 9]

MBRIKERED 3 h, M FRHEBRABRMARE ENIN;RESZEH TR, BIRAK 8 h /¥,
BRAREETR(E 1b) BRI, KSFATFH TFHARE BRSNS RBEH
R BT T, , — S ¥ A N A F R B/ AR ok Bl e s AR BUB B R AT T RE 8
R X R RR IR 2 A BB K A B B A A EE W MK S B SR ENER .
EEFASNENEA, BREDEREONE, ERBRESD.

EBRKIHMAH FRRKAN B SBEH FAERMABSETHE (K2, EREE
W N (E 2b), RATREN RS R T HBK R ZH R BRRAK 4 h K57 T
BBAB TR LK (B 2a,b) X Se G2 LT R Bk MBS A E AR TBUK R k7).

B Y T i a B R R T AR (E 20), AN FPRRANB TR KR E®RE
=R HRERREREWN. FRK4h (RIRIFHER) WA FRRAKNRESAERE, T8
B F R 7E 3 5 o B K T A AR 324 G , B W A 75 14 (germination activity) B9340, X &
IR Y RERE R . Vertucei F Farrant> 32 i, Bk it 2 —Fp PR R ST R FRBK
Wt (UEKENHF ERATREMFER, IFEERFEENOTHAKE, UEXNE
REBRAEW) BEEBKNRHERZS R (B 3b,c; ] 1,2)  XBLERRH, BKK R
TR FHBRAREMNELAR - LR HE TR RA (all-or-nothing response)” . fi 50% 77 1%
R#EL KR EBERBRLBKR T RKSBERNZEL.

REB AN BKHREFFHGEH B AT BEBAK (B 3b,c;E 1, 2) . MREME
HEFTBK RIS B K B ERR BT ER(BRRE, X
RFVERL) X ek R S B R A K AT A R, R R K R K IV ) 4 b F B
BIBFE K2 & RO~ 1) 36 F Bk o 2 0 0% B &4 I % o B F AU B HE R T A9 4R R AL HIME S
BE— BT . B SR T R TR B 2 2 W 3 O K e, X R R K i AR LR —Fh R
BRETHFHREENHERER. ZE28~30 CFHEMMTFHE 2~23 CFERHE
K BARSHGEKFRRT SEEESXORBBED RRML BB
FL o RBEEHEETAIARR; A—f B A TS T, EFRARREY RERRG N
ZHEAEREN AR TFORASTERBEEN ENAEREEL; XHARTRRLY
Mgk BERERNOFHRL ARURFZIEHHILEREB LR IEE. HER
RIEXHERTFRASKHERUTRRENTRLYERN T, SERASBE . FENTAREE
ARBMES ZEATHBATRAREHAEBERE URBKGETES A hERNN
SRR A K101 B R — R T 88 4 & B A R E BK BB R B I B 8 R
FoERREHTREKSBPAHBRE HSMKEBBEHFATOWHREERBRAKERYE.
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Temporal Pattern of Changes in Desiccation Tolerance During
Imbibition of Phaseolus radiatus L. Seeds

QIAN Chun-mei " , SONG Song-quan, WU Xian-jin, FU Jia-rui

Abstract ; Mung been ( Phaseolus radiatus L.) seeds were used as experimental material. Germination
behaviour and changes in desiccation tolerance of seeds during imbibition, and effect of different dehy-
dration rate on desiccation tolerance were studied. Water uptake by seeds rapidly increased with imbi-
bition, and did not exhibited a typical triphasic pattem of water uptake. Rate of electrolyte leakage and
relative leakage from seeds dramatically increased up to 3 h of imbibition, and then declined. The time
and thermal time required for 50% germination seeds were 5.5 h and 7 degree days, respectively.
During pre-imbibition of seeds, desiccation tolerance of seeds and seedling growth rate produced by
survival seeds was progressively decreased, and imbibition time at which 50% of seeds were lost dehy-
dration tolerance was 7 h, and electrolyte leakage from seeds which were pre-imbibed and consequently
dehydrated significantly increased. Desiccation tolerance of hypocotyl was larger than that of radicle.
Mung been seeds imbibed for 12 h were very sensitive to desiccation. Water content at which 50%
seeds were killed by dehydration was 0.15 g H,0 g~! DW as dehydration rate was slow. On the basis
of the influence of water content on survival, seedling growth and electrolyte leakage, slow dehydration
was better than rapid dehydration. The results showed that the loss of desiccation tolerance of imbibed
mung been seeds was a quantitative feature, and that the changes in desiccation tolerance of imbibing
orthodox seeds could serve as a model system for the study of seed recalcitrance.

Keywords: dehydration; desiccation tolerance; germination activity; imbibition; orthodox seed;
Phaseolus radiatus L.

*  School of Life Sciences, Zhongshan University, Guangzhou 510275, China;
College of Biotechnology,South China Agricultural University, Guangzhou 510642, China



