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2 RS BN ¥ & 3 (Brassica chinensis L. var.
chinensis)# & T4 F 1M A B B L2 HE

s

kAR

W %

AREEAETRETIR K IR R RS AT /N A S 38 R T RS HH i R - st Ryttt 7
B/NAZE R HA Tokita F1 SFEAR A « fE 135 27l 2 27K IR 15~ 20~ 25 ~ 30 K2 35C&5 5 7 »
Z R (HARRE 25120 £2°C ) ¥l > R/KEERER 1~2~3 -4~ 5 ] 6 hr > R/ EIEAE - L
R IR 7K Ry 20 ~ 25 J2 30°C » 127K 2 hr > ZE0E (H/ARIRE 21/16 £2°C ) NE/KE
HIEAHE o B RSH WE/NESRE AR 25 K 30CIEKERZ B7K &7 A1 20.54 K 21.69% »
BB R LIRS 1.6-3.3% 5 127K 2 hr R 2 T & 7K &Ry 20.1% iR S 2R R HL IS 1.7% 0 HH
R By 25-30°C 12 7K FE] By 23 hre RBR S FE FI27K 2 K 3 hr .2 7K &4 ARy 23.62 Jr 25.88%
B R L IR T 10.0-10.3 % » SEENRZKIRE R 20-30°C > 27K EEf By 1-3 hr « SR/ NHSERARH
FHEFRKERAEZRE  FEEETRKR RSN A o 7k 20 ~ 25 ~ 30 & 35C 2 A EBRE
KHA 15°C > 127K 3 hr DL HAEF R A% 38 20 K 2 RS2 - SR/ NESETEZKIR 20 ~ 25 2 30°C.2 %)
R R R LIRS 22-24% » /K8 20 F2 25°C 2 SR LB AR 5.5-8.6 hr o S H £ F R LLES
HH%T 5.0-12.5 hr ; KEEEKE 20 ~ 25 K 30°C .24 mead 3R LIRS 2.7-3.4% > 7K 20 2 25°C
ZH R LR 1.7-1.9 hr o

BRI © /NESE ~ TR ROK >~ #EF - S

/INE3E (Brassica chinensis L. var. chinensis ) BB LT B0 FHEIESIE S — » B+ 53
AR BRI DR R AR — 2 BIRE a2 PR R E B E £ - AR
T EPRIKK 2-3 hr > 2R FEE TR AR B RICAIREE > SEEMN EESEE - WK %
ZHEE > CASE—EHRE FAAHE#T (Guedes and Cantliffe, 1977; Harris et al., 1999) > i3 & 2 fl 1
R K R IRF R » ST o e 3% 24 R 47 H0 - SR BRI ~ s R A8 J B2 7% A~ — %% ( Guedes and Cantliffe,
1980; Szafirowska et al., 1981; Murungu et al., 2004 ) - AZREGEEET /N 28 T R Fl g 2 15 /K I8 B R I
HFRE TR R A SR - DURE RIS /R 5 B it R B AR T M SRR S R 2o R R A R A 2 4y
H H AR
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MR 77 ik

AR Sl N B S Ry T A Ol R/ NE S H AR Tokita fli 1A Rl FL SRR ARG - 3BT
EATE -

KR R R RS N S 2 R M s BB - 12 2003 4 11 H 25 HE 12 H 1 HIEfEY4:
RAGHEST « FEFIRKIRE R 15~ 20 ~ 25~ 30 ) 35°C 5 5 - DI (HARIRE 2520 +27C ) 5y
HHERE BRI R 1~ 223~ 4~ 5 K 6 hr > DU/ EIIRAESE 6 IR PRERFills - so 2t
AET 0 3 EWE o FEER 20 FE T EEIRETEILA - S SR > 1A 5 mL 280K - SHE
PR At T2 8 H (IMIRZENE i 32 28 ) > BT 2 BF Rk - BKFER - BUHTE T IER
SR IRAR E 0 2 he RS EI S E TR EKE > (FHEEEINAE2RE (ECHE) » o
fET-EAEEVE ) 2 B i #5 2F 3 [final germination percentage, FGP (%)] ~ #4535 (time to 50% of final
germination; GTso) ~ &5 2EHER] (mean germination time; MGT ) K #5284l [i] (spread time of 10
to 90% of final germination; GTog—GTyo) °

=K R R R N S HE A s Bt - 2 2003 £ 12 A 4 HE 12 H 10 H AR 7K IR
J& 20 ~ 25 f2 30°C » &i=7Kk 2 hr v Z=R ( H/ARIRE 21/16 £2°C ) NRAKRHIRHESE 4 R - fReeE
MG - 3 B > FEAE S0 RfE T RENAERMEANET o REK - BER 288 R REER
60 x 30 x 2 cm » 4% 6.4 cm® » EL 25°C IR IEAEN ERT R 12 hr % > BBEME > KHBHEE H ERHA
BEFENTHE  Beeti Rk o WA A5 B HE 123K [final emergence percentage, FEP
(%)] ~ A=K (time to 50% of final emergence; ETsy) I )9 H 1+ FFfE] (mean emergence time,
MET) -

R

— RKRERESE/ N BRET R E

R R PRI RN S 3 2R BT AN SR 1 For > oK S TRk k&K E
IHEBINE ~ S HEFR - AR - SPIGFE IR ] S 8 27 70 R [ 2 SRS s M B /K HE TR K
BT T RK R G7KE  WWEBINE ~ RSB R ~ R - 5 0 il ] e R R
KHE o RoKin AR BB R AR 2 Fon > HErkE ~ SR R A MR EE 2 /K I N
TR - {2 30°C DA IRk #5 7k B Bl g 27 SR AR + P57 38 2 R ] R 3 2 041 R ] i 70 Uit P T e
i o ROKIF IS AR B BRRT IR0 3 For - HEKE - IWEBIRE R REE =K H
BEDOTISEAN - {38275 3 hr DL ERI 2[RRI © 828R R 38 2 3 MilRe ] LUR 7K 6 hr B -

R R R RIS AR R 138 28 B T 0 AN 3R 4 o > IR KR T TiRR IR Bk E - 78
EBINE ~ RS FE AR~ SRR~ SPI5E 5F IRF [E] R 2 70(iRF ] U P M 7K e - T TS R
IR ]SS 1 58 2 2 A SRS B PR A B S 2 SR AR B /K YE S > S IR o SR 5 B Bl B K
1E o £ 5 BURNRAKREKE - WHEBIRE - #5FR R FaRIGgEE /K inmEgm - 25CLLESEK
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B - 30°C DA BB SRR 2 REMEE © V3 A R PEZ KR I #ERT 5 #2 MlksfifE 15°C
B 0 20-30°C 2 [MIFEE KIRAIBE AN ARG > 30C LA LR R - 3% 6 BURB/KERE/KE - FEBRE -
B AR R 2 R R e o SR RE R K I R AT 3G A0 » 3 hr DB SR S8 2R BB E ; SPIg385F i3
RS (TR RE AT RE 5 R RIS i 46 %68 © 3 hr DA_ESEEF il iR -

WER/NEZAEKIR 25 K 30C 2 EFRKEREKESHE 20.54 K 21.69% @ Sk #4375
91.43 K 89.76% » ¥IMB . Gk &R 17.06% » #5535 88.1% 5 17K 2 hr 2 & /K& By 20.1% » ZEER 5
88.89% » IR TNZIKZ A3y 87.22% o RRFNEIK 2 ) 3 hr 2 & /KE5RRy 23.62 J 25.88% » %
RS BIRy 95.83 K 96.11% » HlR .2 #5273 by 85.83% o A EH#5 61 Rowland F1 Gusta (1977) K
Ellis £ (1990 ) 2% T 5 /K S Bl 58 2 R EUEEAH (L » Rowland 1 Gusta (1977) FEHIBH S fE 157K
B 13.5%I3E 2R R 7.5%1 > Ellis 55 (1990) fEHSH ST 5/KE 14.8%F KT 92% > 4.8%F
65% ° TEFFE LA & /K E/KHERIE Y22 - A1EK Ry 30.5% ~ FH3Z 31% ~ K& Fs 50% (> 1981) -
BB SR G S » R/ NE SRR AR S 7/KEKHE Ry 20-22% » KR 23-26% » SR » V)i
B R -

W R/ NA R T2 5 R AR K IR 30 f& 35°CEL 25°C o3 RIREE 1.67 F2 9.05% 5 KE /KR 35°C H 30°C
F#1E& 5.24% - Perkins-Veazie f[l Cantliffe (1984 ) fgH s B T3 43R4 20°C 55E 92-97% » £ 35CH
#5 HEWESE T R FEE S RE iR 35 CaEiiim e 5 - M HR/KRE SR EEE B REE
RKEGERE (2] 1988 ; Sivritepe, 1995)  AGAERFER - KRB/ SR T REE - TR SR
{EEEEBREER - MR HnE E R T2 5 Saeiom - R /K I A i & E oK
R F1 g7k 35°C i # A 3REE 92.38% » FIRE R ab il B = i -

WR/NEFEFRKRIEEBREERK 3 ~ 4~ 5~ F 6 hr Z#HRGHI IR K 2 hr 1K 1.95 -
5.83 ~ 6.67 2 6.93% » KEFLEEAK 5 K 6 hr 53FIELIE7K 3 hr 1K 2.78 K 4.44% - Sivritepe (1995)
RIS I = RYBE S Douce Provence f& 1~ » 127K 12 hr Z #EF R 2.5% » [HSEAYFET > =K L hr
FEAE 9.5% o T F1R7KEIE 2 B IR Y B R s R B 7GRS Ry R 5] (210 1988) - IFfEARR » 1=K
(G E AT EEE (Sivritepe, 1995) -« BAERAEREUR » WR/NESRELA R 5 138 2 3R FE 2 1= /K IR R i
e FIRERIEEBIRE NS M B AR - W R/NEEERK 3 hr DLEZ #EFREK - AR
S hr DALEATRRE > ATRER R GUE FI L fdi AN /K IR ] o P B oK - HEA Bt RS0 - R/ NE
SR B A% 38 2 SR 58 B IR K Ui B [T Ry 25-30°C B 2-3 hr » RBRGTy 20-30°C B 1-3 hr -

R/ INE SRR SR U 8 2R R SR 38 2 IR FIE 1S e 20 C R » 2535 C i s L R/INESE
B MREREAE 1SCHE > 20-35CHeRT » R AETE 20 ~ 25 f 35°CHLR » 30°CHH - 2R » 1=K
R R BT O R /N S R R R T o B R ~ SRS 3 2 e (] e 38 2 0 IRe R 19 XU/ ) - Rao 55 1987 SRR
475 ( Brassica rapa L. )54 & Purpletop 7 f T35 2 I [1]#% Tyfon K F+85( Brassica olericea L. ) f& Merlin
R TR H BB K - Szafirowska 55 1981 A5 H PR e 158 2 IRF R A b A R TR/ N - 2t
F/NERE 2 R R 2-3 K REETHT 10-20 hr > S S22538 271 ] K 38 2 55 il il -2 U8 ) -

= BRKRERESEY/ N ERNEH R HE
SR/ N SRR SR U TAE7K IR 20 ~ 25 J2 30°C > 1=7K 2 hr LY Hh R s 98-100% ; SR
/INEERE R R DRI 20 K 25 C iR - 30°C g - KR FEE IR g - =R A B
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R/ NSRS R DL 25°C T > 30°CHR R » KRR 20°C i - PRI IR -
RIKIRE S R T NS - R B R B R 7 ORI/ NE SR A& H K 0 12K
TRFE 20 J 25°C 2 HH A SR B AR 5.5 K 8.6 hr > HH - Re /Rl I G 5.0 Kz 12.5 hr 3 KB S e
R TR R KERE LIRS 2.7-3.4% » RIKIRE 20 K 25°C 2 H R IR R 1.9 K¢ 1.7 hr > i+
IRF [N AR 3.4 % 3.1 hr o AEABRHE R SR /N H SR e 0 R R HE A5 R (R B Bl oKk R (L
T (Cicer arietinum L.) TETZ/KEHFEFHE (Murnugu et al. 2004; Harris et al. 1999, 2001) » &
KA A H R AR /KBRS 11% (Murnugu et al. 2004 ) > [LZER T4 HY @R EEARR /K BREL R 12 hr
(Harris etal. 1999)  KH {2 S fEELFEET £ K 4H[S] (Bennett and Jr. 1987) » fEFRERE RIS HIRK
R R R R - ¥ F1 fE Jubilee 4y H 43R A ERL/ )N © Raoet 55 (1987 ) $EHHHEE 13 4 I
R Bk - TR e T 2 SRS - T EE (Brassica. olerica L.) TE-#IRETHRS - SEgH 15K
BEAN 21% o SR/ INE SR T AR REIREAT By 2-3 K > REREIHT Ry 10-20 hr » (R 50 SUE#Y ) -
1977 FEIFEfE Rt g (ISTA) s+ KA ERERE (Vigor) EF s T3 20 BRI
ZIEME - TR R B R M B R TH H o — » R/ NS ROR R R FAIR K TR
ZSJTeE R LR R BRI H R K 99% H R R B R AT & & —HA EEA R A
B A - BRSNS AR T Al T E R RN BRI - BRe A ERHE
B VR 2 5 R H A DU B - RRRERTROIR K TR B 5 R R SRl
Y H 4 (BB B AR NS - AL BOKIRE RIS 22/ N RE TR R R
Wit - WHEEHFERE - A REEWEM -
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R 7. RIKEHFSR/NE R AR G L
Table 7. The influences of seed soaking treatments on seedlings emergence of local variety Improved Pak
choi and Tokita Dai-Tokyo.

o At R Y AR e LR
RIKIRE . . .
Final emergence Time to 50% of final Mean emergence time
Soak temperature
percentage emergence
% day day
WE/NE3E Improved Pak choi
20C 993 a 2470 3.08 be
25C 100.0 a 2.34b 2.77¢
30C 98.7a 279 a 423 a
Control 76.0b 270 3.29b

KHE Tokita Dai-Tokyo

20°C 100.0 a 1.49b 1.99a
25°C 99.3a 1.50 ab 2.00a
30°C 100.0 a 1.55 ab 2.08a
Control 96.6 b 1.57 a 2.13 a
BT FRHEIE Fo 7 LSD B 4 MBS HE 5%k He 22 BNEHEE -

Mean values within column followed the same letter are not significant different by LSD test at 5% probability level.
Z> ~ N
5% LRk

FEE ~ R$T - 1981 - fE B - BIE2ESE - 29:381-383 -

FIPGE - 1988 - B A HEM TR 0S8 - Bk A B Y - 6 REREENE Sk
Efl o p. 71-80 »

THIEREZE Y - 2EADUTEMEERRE - 1985 - Bl e ERA0 - p. 6-16 - (TEIRREEZ AT -
AU R BE R EEN 1T -
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Effects of Soak Temperature Regime and Duration of
Soak in Water on Germination and Emergence of Pak
choi (Brassica chinensis L. var. chinensis) Seeds

Hsiu-Jung Chang Chien

Summary

The experiments were conducted to determine the influences of the seed soaking in water at a
control temperature for a short period time on Pak choi (Brassica chinensis L. var. chinensis) seeds.
Seeds for germination tests of local variety cultivar Improved Pak choi and Tokita Dai-Tokyo
soaked in water at temperature 15, 20, 25, 30, and 35°C for 1, 2, 3, 4, 5, and 6 hours, and room
temperature (day/night = 25/20 + 2°C) for zero hour as a control; for seedlings emergence tests,
soaked in water at temperature 20, 25, and 30°C for 2 hours, room temperature (day/night = 21/16
+ 2°C) for zero hour as a control. In Improved Pak choi, at seeds soak temperature 25 and 30°C,
seed water content after soak was 20.54 and 21.69%, final germination percentage was 91.43 and
89.76%, respectively, 1.6-3.3% higher than at control 88.89%; at seeds soak time for 2 hours in
water, final germination percentage was 88.89%, 1.7% higher than at control 87.22%. In Tokita
Dai-Tokyo, at seeds soak time for 2 and 3 hours, seed water content after soak was 23.62 and
25.88%, final germination percentage was 95.83 and 96.11%, respectively, 10.0-10.3% higher than
at control 85.83%. Both Improved Pak choi and Tokita Dai-Tokyo, solution electrical conduc-
tivity was increase by seeds soak time, was higher at soak temperature 20, 25, 30, and 35°C than 15
C, final germination percentage was decrease by the seeds soak time above 3 hours. The
optimum seeds soak temperature was at 25-30°Cand duration of soak in water was for 2-3 hours
for Improved Pak choi; 20-30°C and 1-3 hours for Tokita Dai-Tokyo.

In Improved Pak choi, final emergence percentage at seeds soak temperature 20, 25, and 30°C
for 2 hours in water was 99.3, 100.0, and 98.87%, 22-24% higher than at control 76.0%, time to
50% of final emergence at temperature 20 and 25°C was 2.47 and 2.34 day, respectively, 5.5 and 8.6
hours faster than at control 2.7 day, mean emergence time was 3.08 and 2.77 day, respectively,
5.0-12.5 hours shorter than at control 3.29 day; In Tokita Dai-Tokyo, final emergence percentage at
seeds soak temperature 20, 25, and 30°Cfor 2 hours in water was 100.0, 99.3, and 100.0%,
respectively, 2.7-3.4% higher than at control 96.6, time to 50% of final emergence at temperature
20 and 25°C was 1.49 and 1.5 day, respectively, 1.7-1.9 hours faster than at control 1.57 day.

Key words: Pak choi, temperature, seed soaking, germination, seedlings emergence.
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