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Table 1. Analysis of variance for seed germination rate of nine rice cultivars subjected to

various storage conditions and seed water content.

AEH N

Treatment TK9 TK14 TK16 TNG71 TY1 TY3 TC192 TN11 KH145
F-values

Moisture (M) 14.82%#%% 3 53% 21.28%%% 4 ]5%* 6.51%**  3.68* 23.89%** 18.07*** 28.52%**
Day (D) 3.64* 3.22% 22.18%**  10.79%** 1.67* 26.80%%*  B.85%**  ]16.78*** 9 8EHH*
Temperature (T) 30.73***  17.46%** 127.70%** 37.]2%%* 5] 88%** 8O.51*** 7T737%%*% 094 58%** ]8.70%**
MxD 1.48 0.59 3.66%**  2.83** (.65 3.13%%  2.62%%  3770%k* (.77
MxT 1.99 2.68 2.14 2.15 2.17 0.76 1.47 1.88 0.35
DxT 1.25 0.32 14.24*%*%*  0.66 3.07* 1.76 1.30 1.65 1.36
MxDxT 0.74 0.57 1.93 0.54 0.20 1.24 0.46 1.49 0.62

SOk R R R SRR BRI AT 5% ~ 1% 0.1% R ERE = LK EE -
£ ok %% and *** mean significantly different at 5%, 1%, and 0.1% levels, respectively.

Rk EEHHRTRE

9 (KRS EAE S (SR I 7 TR - FIRS R EHAERGLL 40°C 3T ByRaz
B A SRR B Ak 15% » 14% R, 13%B5 A1 150 55 - (R e
FHBRA < 91 7 HEEAS SRR & B EEEE - MO SAS
(T HRE M A L » R ANE 2+ [k O (B IR EIE N k5 & BT -
e TK14 SRR » B LIS ke 13%0E5 8 505 - Hf TK16  TYT » TC192
TNI1 R KHI45 S{E 95% ({5 Lk HE T » BLE A 3 Bk s & R i 7 o e
BEEET ;1] TNGT] GBS & 8 13%.2 FATET5EK 89.97% » BHE RS2 2R
Hets o R (83.63% ) 5 TKO MERBREAE K S & . 13% 2 B BB R BE T 1
FACHAE R MEEEEIKA G R 14 B 15%2 050 : TY3 RERmEkS & &
13013 Rt B E B AR Rk S & IR 14%,2 FERE - TK14 (7 ETRETE 4 Tk 5
SRIEIT - DUKD &R 14% 2 BHE 08.50% R - HEUKS &8 13% 2 FiEmE
35 WSS G R 1% 2T (96.37%) - ke LIisE - S8R
VBT & RME ST R T s » B LU T RREIIESS 15%08 14% &
KRR » A RIE LR (FRENR) (RS Sk 13%0
R BRI -
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Table 2. The effects of different seed moisture content on germination rate in nine rice

cultivars.
*ﬁ@*ﬁﬁ & TK9 TK14 TK16  TNG71 TY1 TY3 TC192 TNI11 KHI145
Seed moisture
wWo0 9790 ab” 96.73ab 40.93c 83.63b 79.70bc 41.70b 84.24b 6827b 87.00¢
W5 96.50 b 96.37b 46.00b 86.20a 77.70c 43.00ab 83.50b 67.41b 89.59c¢
w4 94.20 ¢ 98.50a 47.57b 85.53ab 80.86b 40.63b 83.50b 6821b 9241b
W3 98.00 a 98.00a 54.11a 8797a 84.25a 4523a 9133a 7636a 963la

Y EREREEZ (WO B HEEZ 2K 7 S B 15%(WS) » 14%(W4) Jz 13%(W3) °
Seeds without drying (WO0) or drying to moisture contents of 15% (W5), 14% (W4), and 13% (W3), respectively.
* [FTT RSO RHIE RS LSD B MR IR R SY B A= 5L /KUE « FEF R 53 LU/ T su LA e -
Mean values within a column followed the same letter(s) are not significantly different at 5% level by Fisher’s

LSD test. Percentage data were arcsine-square-root transformed prior to analysis.
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D12 & D15 FonAF R [ - SRR IR 7 H 282 =R 17 22 S P - A5 R
3% 3 FR o 9 fH SRR R 2 A R PR AR R I HE AL S I = e 3 - P i DUSS
15 BRIV 2R Rl - HEE SN 3 RIS (£3) » BT 9 (@ 5L fEE
15 HELSS 3 HEUBRYZEZR - DL TK16 ALl igER K (16.96% ) ~ TY3 fLfEKZ

(14.83%) - TN11 ST 2 (13.51%) - FrE 25 IR TK9 B TNGT71 G -
LGS 3 HHUGR 2 Feafiad 27 R iR (K - {H TK9 Bl TNG71 SLiEZE 2 R1E 6 H (95.79%
. 82.63% ) HdEE 3 H (95.92%); 83.63% ) HUERFAIMEREE 2252 o FHDL B RAT - 2500
MEZEHH R - N SRRIRA T2 lrHeE - (R 2 2 8N 1 ees - Al
FEFRETE - CLMAIRTEEGRAYLLE (20 TK16 ~ TY3 f TN11 SifESE ) #27RIg0E
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Table 3. The effects of different seed storage duration on germination rate in nine rice

cultivars.
SH} fﬁff??:e TK9 TK14 TK16 TNG71 TY1 TY3 TC192 TN11 KH145
D3 95.92b° 96.38b 38.75¢ 83.63cd 7896b 38.00d 83.08c 63.57c 87.30d
D6 95.79b 96.38b 4554b 82.63d 80.29a 41.71bc 83.09¢c 69.88b 89.88¢
D9 96.78 ab 97.46ab 4596b 85.50bc 80.58a 38.54cd 8533bc 69.05b 91.33bc
D12 97.33a 98.29a 4926b 87.71ab 80.32a 42.13b 87.58ab 70.04b 93.29ab
D15 97.38a 9850a 55.71a 89.71a 82.58a 52.83a 89.30a 77.08a 94.77a

YRR EZ R 3 H(D3) ~ 6 H(D6) ~ 9 H(D9) ~ 12 H(DI12)F 15 H(DIS)HK »
Seeds were sampling at day 3 (D3), day 6 (D6), day9 (D9), dayl2 (D12), and day 15 (D15) after drying,
respectively.

? [E TS FERMERE FRARE LSD B ML HIER AT S%HEE e LK YE - SEFSR 3 LT RISC DA A i -
Mean values within a column followed the same letter(s) are not significantly different at 5% level by Fisher’s

LSD test. Percentage data were arcsine-square-root transformed prior to analysis.
R EER T REE

AR AR EEER (RT) KRR (T10) GRAETRER - &L
LA [FE B R R R - B3P R 2 B3R 4 B » 9 (B S fR SIS - 5 DU
BHEERRBREIEEE RSN RERZRIRE S » HITE 95%E Lok UER RS =
5o [CERE A EAE IR R SR RGN T S T A ARIRTE - SRS i3 2r6e
57 -
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Table 4. The effects of different storage temperature on germination rate in nine rice

cultivars.
B L
Storage TK9 TK14 TK16 TNG71 TY1 TY3 TC192 TNI11 KH145
temperature

Ambient (RT) 95.53b” 96.50b 40.47b 8345b 7697b 37.85b 81.93b 64.87b 89.88b

10°C (T10) 9776a 9830a 53.83a 8822a 84.10a 4743a 89.52a 7548a 92.63a

! MR AR SERT) R 10°C 14T (TI0) R -
Seeds were stored at ambient temperature (RT) and 10°C (T10) after drying.

? [EH TS FE R E FRRE LSD B MBS A 5% R e LK YE - FEFR T 43 LTI Se DA R -
Mean values within a column followed the same letter(s) are not significantly different at 5% level by Fisher’s

LSD test. Percentage data were arcsine-square-root transformed prior to analysis.

% W

iR (2011) Lhigg 10 fEsciefdr o WE 3 AW (R 1R ) /I
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&l 5 22 AT AE 29°C HURETE 28 25 =R N[k 4-8% » [AE 40°C it Nall Mg 13-25% 5 (Rl E
RERE GO AR S S TR BRI - RS G T RS a5 o _FalohfF 72 Hhth P B — e
“rk 1617 TER[ER & E (10.7% ~ 11.6% K 13.2% ) WL RER » H/KGEEA
R ERANE - H 3 E HRAYREIEAUA 5 7 (2011) HITE 7 {ERERS A=A R 28 5 2R
b - RIS 7KER 3% 2R RO M HZH R S A R - st il Folihfioe s
EAHFEEZS BRI 22 5 7KE 3% - RN 14% ~ 15%BRQHEZ A
SAETETT > RILARE R R (s P 2 A% » e EIERZ R S 7k R 13% LT - (iR s KIRE
O ERERENR - &5 anfE (40 TK9 » TK14 ~ TNG71 K KH145) 15t52 %2 14%35 15%
SRR - BIRER THIB WM -

RIBEFEEE T &2 (International Seed Testing Association, f&fF ISTA ) 117
HRE R AR A > AT eSS 2Rkt i TR 14 K 5 AR > L El st IR 1
fEEH M2/ (A BAFEER - B FEAEANH NaRIEERE - A EREE RIS
—HAfE (RfEASH TRIZECA R ) - SR e ZIAERA - #ipIEis
RECE » HM (F7ELH MRS AR aREERE ) - FRIANE e EE A B
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6 et ISTA TEREbR =0 HIE FEE - 5 el B (FE - AT 4 )
SRS T - AT TSI B M A LR KRR - IR R
Ik R R SRR B o MR E SR 13%DLT » TKO -
TK14 + TNG71 & KH145 GEEAI{ELEE 3 Ff  TC192 SLATE 6 H A IHIZHE - %
BT 85%0I E (%25) 5 1 TY1 J TN1I SR HITEEwzR 15 H R - 3
A 85% 5 S TK16 R TY3 S HEFIHE » M4/ o AR 7 A B — e -
PRI » AL e R AR O A » (87 PR 5 T - % R 53 B
R BRI RS o 7 R 2 A -

% 5.9 (EKREEHELE 13% k5 & & TR R T -
Table 5. Change of germination rates (%) in seeds with 13% water content of nine rice
cultivars stored at different temperatures for various duration.

Sa?rflléng TK9 TKI4 TKI6 TNG7l TYI TY3 TC192 TNIl KHI45
D3Y 9500 9583  42.17  86.17 8225 3433 8433  63.00 9125
D6 98.67  98.17 5417  90.17 84.83  50.67 90.17 80.00 97.33
D9 98.75 9833  53.08 8683  83.67 39.67 91.83 7642  97.00
DI2 99.00  98.83  51.75  88.17  82.08 4383 9417  77.67  97.67
DIS 98.83  98.83  70.17  88.50 86.83  57.67 96.17 8683  97.50

Y R EEEZ R 3 H(D3) ~ 6 H(D6) ~ 9 H(DY) ~ 12 H(D12)} 15 H(DIS)HEE °
Seeds were sampling at day 3 (D3), day 6 (D6), day9 (D9), dayl2 (D12), and day 15 (D15) after drying,

respectively.

BEAh » L AhE E A AE 22 2 BRI A A (LR PR e Ryl E 38 28 SR (K
Fiik o W VYMREE L~ BEAEEE  MEIRGHE L BOR AL NGRS 34T ( Basra., 1995;
Copeland and McDonald, 2001; Font et al., 2006; Muangkaeo et al., 2005 ) 5552 0E
= IR P A S8 15 A REME AT I E AR © ] (2011) LLgPqmbiEys: - &
R WG R R RARUESE 7 R e & 72 5 > A RIA A YRR R IR SR R R B
SERERYENME PR - M DAVYMAEE L TR IR S H A e N B AT - WP sR=RE A
Al FEE SRR RN RS TE T)  DIIRREE MR T S E R 72 /N
AHYESRIEF L B VRSS2 SR A R B R BT -

FERHAMEFF LY r R B ESE - nT AR IR R - RIS ABA
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a2 EREMITHARIR ( Ali-Rachedi et al., 2004 ; Corbineau ef al., 2002 ; Feurtado et
al., 2004 ) - FIA{EREFS ( Pseudotsuga menziesii ) FET{F 20~30CIREE NS 2%2F »
Corbineau 55 \ (2002 ) DL SCARIRAEH - BEHE TN ABA 5 & - fR# 2 7~15 I
MR - FTEEEIER IR HERETER ISCIRE T - ABA 225 INEE
HABERIRNE 5 Rl - #ERMEE A REELfE T ABA AE & pIGE RS - 57 ABA A
HRIEIER - 540 > B FtthER - RIRIREHATEF - HIRINE ABA BYRZ %
JNBEZ [REAE © 1] Ali-Rachedi ¢ A (2004 ) DAES&(RHRIEAERER (Cvi) AYFTRH7FE
T LS 13 C g Em B S B R 20-27 C Ry RE +» T BSR4 538 55 - H ABA
SERMABIENREE - KEETAN - ABA &EREIREE IR 1A %Y
HIBALR (FH%% > 2015; Hauser et.al., 2011 ) o ZEAEs Lo Bcfeie Gl 2= 6 S (IR ER ST -
R ik e P e T 5 5 B e A R 28 2 =% T S R 25 e Bl i B P RS R Y ABA
o WRETHE - REFSHE ILRIERNE - E— DG DIE AL -

b A U PR B T TRECRE - ORAR DRSS - BREE L (1989) FIIFH 0.1 M B( 0.2 M fiffg
J2 1200 ppm ) GAs 7ARIEAEAETE » RLERFTHEF AR RIRMERIRER - 5 (1995) HI
RFH 20 mM FRE% 50 mM 5% » S0 mM B - 50 ppm GA, B S AUEREG A - R
TR T ORI A6 HEF B 000 L + TTERI AR R S - F
BRI BRI B + ABUBAAIA T TNIL WS ELGRIRR: » TK16 J2 TY3 ELAHER
ORI » Bl LT TR - MR GA, S MBS - WIREHERS LR
HRFRDMETEEE G2 HHM -

21
=N 5 T

BRI SNERCH I ER - B  RF5E/ NMABIFHE - Fi— 06 -
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The Effects of Different Seed Water Content, Storage
Temperature, and Duration on Germination Rate in Rice

Jen-You Jian* and Chia-Kang Huang*
Abstract

The objective of this study was to evaluate germination quality of seeds of rice
cultivars during storage in different conditions. After harvesting, the seeds of nine
commercial rice cultivars (Taikeng 9, Taikeng 14, Taikeng 16, Tainan 11, Tainung 71,
Taichung 192, Taoyuan 1, Taoyuan 3 and Kaohsiung 145) with moisture content at 13, 14,
15, and 22-26% were stored in room temperature, and 10°C condition. Seeds quality was
investigated at 3, 6, 9, 12, and 15 days of storage by germination test at 30°C for 7 days.
Multivariate ANOVA revealed significant (P < 0.01) effect of seed moisture content,
storage condition and storage period on seed germination. The data indicated that seeds
with lower moisture content stored at lower temperature (10°C) had greater germination
ability. Seed germination percentage significantly (P < 0.05) varied between 38.00% and
98.50% during different storage period were recorded and showed a positive relationship of
germination percentage over storage time. Therefore, newly harvested seeds of Taikeng 9,
Taikeng 14, Tainung 71, Kaohsiung 145, and Taichung 192 with moisture content at 13%
stored in 10°C for 3-6 days could be used as effective seeding nursery in 2™ crooping
season. However, seeds of Taikeng 16 and Taoyuan 3 need longer storage time to meet the

criterion.

Key words: Oryza sativa L., germination rate

' Contribution No.478 from Taoyuan DARES, COA.
% Associate Researcher (Corresponding author, jianjenyou@tydais.gov.tw), and former Assistant Researcher,
repectively, Taoyuan DARES, COA.
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