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ABSTRACT

The study #as undertakén-to, evallate the effect of-hydropriming on quality of
aged seed of fomato, and! -to-examine the storage life-of aged tomato seed after
hydropriming treatments=Hybrid tomato seeds of'the. cultivar Typhoon were accelerated
aging at 45°c and 90% RH:for 0:48,72/and 96/hours “to,make different levels of seed
deterioration and dried for 3 days at room temperature.; Thenthe-dried| seeds were
primed with distilledt wateraeration for 45,18 and 21 hours; dried and storaged in the
refrigerator for120 dayS. The seed quality was”assessed) during Storage by field
germination, and-3 viger_tests in the:field conditignamely gemmination index, days to
emergence and time to 56% of.gérmination: Indeed hydroprimingceould/increase both
field germination,and rate of emergence-of.unaged’seed:-Hydrogriming/especially with a
period of 21 hours appeared to be more effective in,enhanceément/of quality of unaged
seeds in seeds both before and aftefstarage! This ‘oenefit-of.nydropriming also occurred
to aged seeds. Seed with 48 hours Of-acceleraiedaging showed better response of field
germination and vigor to hydropriming than the others. Hydropriming with 21 hours
period still had a tendency to increase or delay in loss of seed quality of low degree of
deterioration in both before and after storage. The results showed that 21 hours period of
hydropriming could improve field germination capacity and germination rate in both
seed with low degree of deterioration and unaged seeds. Furthermore, hydropriming of
seed period could still delay in lass of seed longevity and vigor in the aged seeds.

Key words : hydropriming, longevity, tomato, deterioration
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(FG) firfaaenisean (Gl) squanduildlunisean (DTE) wazszaznarildluns

senld 50% (150) resindaiuguzdemaiililfisenny uazfuine|ilugdy

FLHLIIAN e e ATUNNINAANS
. TTUTNAUNUTAE (3U)
hydropriming (%) FG(%) Gl DTE({W) T50(9w)
0' 7133 594 696 478
30 7667 629  7.84 5.54
0 60 8800, 6.33  7.67 6.75
99 87.33  5uA,_  8.88 7.75
120 86.33[—5.75 \ \8.23 7.03
Aiade 81.73 5.95 7.92 6.37
0 EME3L20 984, 6102 5.15
30 BO/6T  1:18.26 " +5.58 453
18 60 879357915 16.38 4.71
90 82.000| Y69 . G741 6.07
120 89,33 05574 (@ gl7a 7.81
Anlads 63§ — 7.82°" Jols2 565
Q 78.67 659/ / 7.80 6.12
30 N e 6.29 5.37
18 60 86.00° 654 875 7.53
90 87.33 644  7.48 6.52
120 82.00 554  8.32 6.83
Aiade 8387 660 773  6.47
0 80.00 802  7.01 5.36
30 92.67 9.86 545 5.07
21 60 90.00 501 1254  11.31
90 90.67 7.88  6.22 5.65
120 82,870 U0 SR LUT48 6.93
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LSD 0.05 11.09 1.41 1.64 152
Significances (factorial treatments)
FeIZL981 hydropriming (HP) X i * o
STAZNANAUSNE (ST) x 9 u (&
HP x ST ns o * o

[ 4 nlz | o at
* g GANTUIAN N 95 WAT-99 % AANFIAL

ns nonsignificant
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al.,1986; Ali et al;1990;Owen and Pill;1994)
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i £
pNREMEAInaaateaasviTanelliauiinisasoAuinaviAnTy (Tiden and West,

1985; Bray, 1995; Pill, 1995; Welbaum et al., 1998; McDonald, 2000)
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hydropriming (%) FG(%) Gh~ OFE(TW)  T50(7W)
0" 715\ o5ds” 696 478

30 7667~ 629  7.84 5.54

0 60 88.00 6.33 7.67 6.75

90 87.33 544  8.88 7.75

120 85.33 575 823 7.03

AnlaA 8173 595 792 637

0 7067 573  6.41 453

30 7733 665  6.65 5.13

b 60 8200 622 7.0 5.75

20 82.00 6.04 7.44 6.11
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FTASLIR FTALLIRNUTNEA qmmwm%mﬁuﬁ:
hydropriming (314) () FG(%) Gl DTE(3W) T50(3u)
120 82.00 4.95 8.83 7.23
AaAe 7880 592 727 575
0 76.67 5.91 6.45 4.95
30 80.00 7.06 6.58 527
18 60 83.33 Q.73 8.23 6.87
90 82:00 6.40 6.98 5.73
120 86.00 D00 & 33 7.17
g 81.60 6.13 731 6.00
0 79,38 8.7 76.52 5.14
30 83.33 7.71 814 512
21 60 ©5.33 6.00 8.09 6.92
90 8267 6.28 =19 5.95
120 88.67 5.63 8.66 7.68
Anlaat 837§ 648 Ak 6.6
LSD 0.05 .86 1.07 0.99 1.08
Significances (factorial treatments)
928121981 hydropriming (HP) ns ns ns ns
FYALIANAUTNE (ST) ¥ o e **
HP x ST ns ns * ns

1 =3 o rd' 1=l | [ ‘.
R bifinsiseangyuazlivin priming

[ 1 .‘/ al hd o
* o geiUANEeNUR 95 LAY 99 % RINANAL

ns nonsignificant
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Bray, 1995)
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21

d o [~3 o/ ] 1
M99 3 HAYDITLELIAINITNA hydropriming azsEeziiaINISNUInEAaA Neanluls

(FG) simtlaaaniseen (GI) sruwamduiildlunissan (DTE) wazsrezinanil unns

senlé 50% (T50) Temfnifuguzifamaiideant 72 1. uaziiuinm i3 lugid

TTHZIIAN FEULNANALTNEN AMNIWNAARUE

hydropriming (74) (F) FG(%) Gl DTE(fW) T50(5w)

o 7133 594 696 479

30 76.67 6.29 7.84 5.54

0 60 88.00 6.33 7.67 6.75

90 8733 5% 8.88 7.75

120 85,83 ® 75 8.23 7.03

Atafe §17s 9595 W92 637

0 76.33 610 5.85 4.40

30 59:33 3.72 9.06 5.38

16 60 81.33 42200 4062 863

99 81/33 445 9.55 7.76

120 71.33 352 (©10.82 7.72

AR BEas — a40 Jd1e 678

0 72.00 5,59 6.60 4.75

30 72.00 4,84 9.57 6.59

18 60 74567 371 10.92 8.13

90 83.33 422 1026 855

120 78.67 407  10.31 8.11

Aaae 76.13 4.39 9.53 723

0 70.67 5.37 6.75 477

30 72.67 4.78 9.07 6.55

21 60 78.67 385  11.01 8.67

90 80.00 4.53 9.58 7.66

120 84.00 524 8.97 7.53
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A1999 3 (FR)

THZNAN TyzANAUTIE ANIWINA AW
hydropriming (3u) () FG(%) e DTE(ri“u) T50(3u)
Aady 7720 475 908 704
LSD 0.05 10.28 1.00 1.07 1.04

Significances (factorial treatments)

JCUENRT hydropriming (HP) & = o o

THENAWAUFN® (ST)

*k

HP x ST
ns

o

v _aN
agynant®

&2 = v o o v = = & 1 v o v 5% Y
nansiiluenarsnanulidmsumsldanuienisfinwwingu lueygalmhlulduselesiaunisn
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M990 4 HATANTZRZININITNA hydropriming Waxsy :Lqmmsmua‘nmmfamwmn'Lulﬁ‘

(FG) Ai9849n19980 (GI) Aruauduiildlunisean (DTE) uazszaizinanfldlunnsg

sanld 50% (T50) Tavindaiuguzidemaiiaany o6 1. waztiuin e 13l fu

LETLIAN .. AMNWINAATUG
. TTETIRUNUTNE (W)
hydropriming (3u) FG(%) Gl DTE(w) T5u(5w)
o 7133 594 696 478
30 76.67 6.29  7.84 5.54
0 60 88.00 533  7.67 6.75
90 87:33 544N,  8.88 7.75
120 85.33 575 \R.23 7.03
Ataat §i73 (4595 A% 637
0 8800425, 8.9 6.09
30 7267 e, AV el 6.77
18 60 76,67 566/ 7.34 5.77
90 79/33 461 | Ong 7.37
120 78.00 443 (@57 7.41
R 75.33 4.70 8.88 6.68
0 66.67 &2 S /017 6.08
30 64.67 372 1000 647
18 60 78700 546  7.72 6.02
90 70.67 411 9.24 6.53
120 70.00 3.96  9.54 6.68
ALde 70.00 430 913 6.36
0 61.33 373 977 5.99
30 71.33 454 893 6.37
21 60 71.33 441  8.89 6.33
90 76.00 456  9.29 7.06
120 70.67 g8t 62 6:79
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M99 4 (m|)

-

FLELIINY ARINHNAANUS

. tzazwaufuinm () -
hydropriming (34) FG(%) Gl DTE(du) T50(3w)
Aaat 70.13 4,93 9.30 6.51
LSD 0.05 10.30 1.00 1.23 1.14

Significances (factorial treatments)

TCETLIAT hydropriming (HP) e o *x ns

Kk

FrEzANALTNE (ST)

ns

ns nonsigni

&2 = v o o v = = & 1 v o v 5% Y
nansiiluenarsnanulidmsumsldanuienisfinwwingu lueygalmhlulduselesiaunisn

Lidnsdilagiadu dnvivnuiilvidnulasient wagdesdnadadadvesenasynasaninisualuly
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NaNTTIATIEiAN LTI UIRTTRZIIANNINT hydropriming WAZ

srazinansiiuinwsandneanluls (FG) seaudaiusuzi@ioman

Tadlsisamne uaztiuinun 13 lugidu

SOURCE df SS MS F Pr>F
Treatment 19 1750.60 92.14 2.04" 0.0286
HP 3 445.53 148.51 3.29* 0.0302
ST 4 603.60 150.90 3.834* 0.0188
HP x ST 12 [T 58146 1.30ns 0.2592
ERROR 40 1805.33 45,13
TOTAL #o 3835,93

Grand Mean = 85,03
CV. =7.90%
* sydupnidasTuT 95%

ns nonsignificant

< = [d -] . . ar
ANSIGEIUAINT 2 NANATIA ZYAaNEHILTINIBNs H XN AIN9 TN hydrepriming LAY

ST IRANAS AL HAR e ATTB4NA 598 - GH AR AR RN TB M A

Pll#issary wamAuipeattlugsy

SOURCE df SS MS F PrsF
Treatment 19 120.81 6:36 8.69™* 0.0001
HP 3 “VAyy Y 15.02** 0.0001
ST 4 34.96 8.74 11.95* 0.0001
HP x ST 12 52.89 4.41 B.02" 0.0001
ERROR 40 29.26 0.73
TOTAL 59 150.08

Grand Mean = 6.97
GV:=12.27%

g A1 ANHTRTMA 99%
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< = T i o
RAITINNUINT 3 Nﬂﬂ’]ﬁ"JLﬂﬁ"lﬁ‘lﬂﬂ')'luLLﬂi‘Uﬁ‘QM’H@\TTZHL’LQﬂWﬂ’]Tﬂ’] hydropriming WAa%

szuzannifivinwsestuauiunldlunisean (DTE) TRINAAWUG

uzdamenlailiseany uasifiusnm 13 lug du

o’

SOURCE df Ss MS F Pr>F
Treatment 19 141.46 7.45 7.54* 0.0001
HP 3 9.45 3.15 3.19* 0.0339
ST 4 54.34 13.59 13:45™ 0.0001
HP x ST 12 v 047 6,55 0.0001
ERROR 40 39.52 0.99
TOTAL £9 186,98

Grand Mean = 7.50
CV. = 13.25%

o, 4 o 4 R
¥, IEAUARINLTON WA 95 UaE 99% FANAAY

= = 9 - B .
ATTINHUINT 4 Nﬂﬂ']?qLﬂ?’\:ﬁﬁﬂqqﬂLLU?ﬂ?Qu’H@Q?ﬁﬂzmﬂ']ﬂ'i?ﬂﬁl hydropriming WA

i o 1 A 123
PN IRLT ARIROT SR L N e nls 50%:(T50) 1DILNAA

WugszameT ilmseeng uapAusn s Hludidu

SOURCE df SS MS F Pr>F
Treatment 19 138.23 .25 * 45" gl 0.0001
HP 3 TRal 3.80 4.48* 0.0084
ST 4 56.91 1398 16.46** 0.0001
HP x ST 12 70.91 5,91 6.96** 0.0001
ERROR 40 33.97 0.85
TOTAL 59 172.21

Grand Mean = 6.34
CV.=14.54%

* e gu @ AN UR 99%
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=] a o
AITNHUINY 5 1an1T3LATIZi AN T UTR9s 28 =19 R N199A hydropriming waz

s Inaivinmseninusentuls (FG) seamfaiufuzidemad

199812 48 1. UaAuin i lugidu

SOURCE df SS MS F Pr>F
Treatment 19 1434.33 75.49 2.12* 0.0228
HP 3 194.33 64.78 1.82ns 0.1597
ST 4 1004.67 o Wl 7.04** 0.0002
HP x ST 12 298723 1964 0.55ns 0.8679
ERROR 40 1426.67 35.67
TOTAL 89 2861.00

Grand Mean = 8150
CV.=7.33%

‘ o a4 o o )
¥ 2EAUANINITRN W95 AL 99% MINARTAL

ns non significant

ﬁl = o« e i 3
ANFINUINT 6 ANATIA) M ARANLTLITIIBTL L =N AN TR hydroprining AT

9E2lRINIS\IL B e S tugendssan (Ghas AT RN LT e

¥iig9e16.48 g n SLEAE 1T E 5

SOURCE df SS MS F Pr>F
Treatment 19 °erg yud 2.re™ 0.0034
HP 3 2Xele 100 2.40ns 0.0824
ST 4 13.11 3.28 7.88** 0.0001
HP x ST 12 5.69 0.47 1.14ns 0.3565
ERROR 40 16.63 0.42
TOTAL 59 38.43

Grand Mean =6.12
CV., = 10.54%

** av i ANNITRLN 99%

ns.non significant
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< - P o
PITNRUINN 7 6aN1T9LATIZNAINNLTLSIULRITLEZ198INN9%N hydropriming WA

2L AU A a1 U AU N sean (DTE) 12U8ARNUE
nedowmeTiiveny 48 . waziiuinw l3lugfu
SOURCE df SS MS E Pr>F
Treatment 19 44 67 2.35 6.47** 0.0001
HP 3 2.14 0.71 1.96ns 0.1350
ST 4 32.98 8.25 22.69** 0.0001
HP x ST 12 9.54 0.80 2.19* 0.0319
ERROR 40 14.53 0.36
TOTAL 59 59.20

Grand Mean =/7.41
CV.=8.13%

* R AR NLTIRNWIO5 WAL 99% FyATAY

ns non significant

<l a
AITINNUINNB.  WAAN 79 Ag e T AR Nl sUIaNIRY T 2t #t9AnNa T hydfopriming WA

srECAIMILInRIAassy LRI MIunIsan 1@ 50% (T50) 203UAn

WufuAaaw ARy 28w, ketifiuindalilugfu

SOURCE df SS MS F Pr>F
Treatment 19 59.40 P13 7.23% 0.0001
HP 3 3:08 103 2.37ns 0.0848
ST 4 47.27 11.82 27 .33 0.0001
HP x ST 12 9.05 0.75 1.75ns 0.0930
ERROR 40 17.29 0.43
TOTAL 89 76.70

Grand Mean = 6.07
CV. =10.83%

** 9viANNNLTRN WA 99%

ns-non significant
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=l = & o
AITNHUINN 9 1ANT9TATILIAINULITUTIUTRITZUZIIAINNINY hydropriming WA

sruznaInnivinsieadienluls (FG) 1aandniusuzidiaman

ey 72 1. wasiiuine 3 lugiiu

SOURCE df SS MS F Pr&F
Treatment 19 2793.60 147.03 3,79 0.0002
HP 3 505.60 168.53 4.34™ 0.0097
ST 4 1508.93 37123 9.72** 0.0001
HP x ST 12 #9707 64.92 1.67ns 0.1102
ERROR 40 1552.0Q 38.80
TOTAL 59 4345.6Q

Grand Mean = 77.20
CV.=8.07%

** 9v IR NIRRT 99%

ns non significant

=l = 5 g o B
ANTINRUINKT 10~ nanasiws ZYiagautitstisauaassya sinaNnIna hydrepriming Was

o ' o/ < ot <
s2aB@AINATA LTI AR AURIDIN598N (G 10 UNAANLTHTITE

[nATTeeat, 72- s Aagiiuinwalilug du

SOURCE df SS MS 7 Pr>F
Treatment 19 49A0 258 6.89™* 0.0001
HP 3 2845 815 v S 0.0001
ST 4 11.90 2.87 7.94** 0.0001
HP x ST 12 12,756 1.06 2.83* 0.0066
ERROR 40 14.99 0.37
TOTAL 59 64.09

Grand Mean = 4,87
CV. = 12.56%

. d LA
o g1 ANNITRTN 99%
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d -y o -]
AITNAUINT 11 Han1sIATITTANNKLTUSIUTB8I98IN1$91 hydropriming WaAY
sraziannfiuinesiesuouiuinldlunisean (DTE) veamAniug

NETRWATLSTY 72 1. wasusne 13 lugd

SOURCE df SS MS F Pr>F
Treatment 19 147.59 Tt 187 1% 0.0001
HP 3 27.94 9,31 22.43" 0.0001
ST 4 96.43 24.11 58.05** 0.0001
HP x ST 12 2322 1.94 4.66** 0.0001
ERRCR 40 16.61 0,42
TOTAL 59 . 164:20

Grand Mean = 8:88
CV.=7.26%

 au A HITRTUN 99%

o = s a . .
ANTINHUINT 12 Hanas3asasi A utadsatinass astaaanasia hydropriming VA
ST AN NN EAR BsEE SR I Minasean Le 50% (T50) 2189

b= ar | g l=1 1 ar LT~ 1
wReiugEz da weATidaade 725 uaziusnmn 13 lugan

SOURCE df SS M3 P Pr&F

Treatment 19 117.60 6.19 1 0.0001
HP 3 6.20 2.07 o, e 0.0043
ST 4 102.80 T 6.6 0.0001
HP x ST 12 8.49 0.71 1.75ns 0.0918
ERROR 40 16.17 0.40
TOTAL 59 1280 F

Grand Mean = 8.85
CV.=9.28%

. 4 o
** o FUANNNETRN 99%

ns non significant
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<l = e [
PITNUINT 13 Nan15ATIEYiANLLUIULEITZEZIIAINNINN hydropriming WA
rzaziamaiuinmeennuenluls (FG) seandaiufusidaimne

Midanng 96 1. uaziiuinulilugidu

SOURCE df SS MS F Pr>F
Treatment 19 287127 156.70 4.02% 0.0001
HP 3 1382.60 460.87 11.84* 0.0001
ST 4 1269.60 317.40 8.15** 0.0001
HP = ST 12 325:07 L 08 0.70ns 0.7457
ERROR 40 165733 38.93
TOTAL 89 454360

Grand Mean = 74.30
CV. =8.40%
** av fUAMNNITDNT 99%

ns non significant

al =S I's 0 ' .
FNTIIRUANA 13- NARNITIASIZAMENLTUTOUNIB L <@ 1N9 901 hydropriming WAz
SRR NN TR " ATUIBININBN(Gl) TauNAATUENTIIR

WATSNae 96 T nagiiuFnwalilugidu

SOURCE df SS MS 7 Pr>F
Treatment ik, 4149 2.8 2.93% 0.0001
HP 3 28:69 9-66 25.94* 0.0001
ST 4 7.34 1.84 4.98* 0.0024
HP x ST 12 5.46 0.46 1.24ns 0.2943
ERROR 40 14.74 0.37
TOTAL 59 56.23

Grand Mean = 4.79
CV. =12.66%
** svFUANNNITRNWA 99%

ns non significant
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= a ]
ANTINRUINKT 15 pani1sAiAsIeiANLlsl U998 2198101997 hydropriming Way

-3

sralzlia i uinAeduIndun g lunnrean (DTE) r10uNfaus

< i | o & o =1
NzTRWMANINENY 96 1. W uasiAuinw 13 Tugd

SOURCE df SS MS F Pr>F
Treatment 18 51.00 2.68 4.81* 0.0001
HP 3 22.43 7.48 Ta.89™ 0.0001
ST 4 13.54 3.39 6.06™* 0.0007
HP x ST 12 15,02 o, 2.24* 0.0280
ERROR 40 22.34 Q.56
TOTAL 59 73.34

Grand Mean = 8.76
CV. =8.53%

* w95 AT RIS WY 09% RANE NG

=l a 9 B .
ANSINEIUINT 16 TuanasaRTI AR ditstlsatie ags v asiaaanasna hydropriming UaY
svels RN AN nEasa s TR N TN :ean 14 50% (T50) 189

wRaugEz T ewaRieaeny 96 wazifiuFmen |3 lugdu

SOURCE df SS MS F Pr>F
Treatment I 27.85 1.47 3:08™ 0.0013
HP 3 16405 0.85 0.73ns 0.5377
ST = 16.74 418 8.80™ 0.0001
HP x ST 12 10.07 0.84 1.76ns 0.0888
ERROR 40 19.01 0.48
TOTAL 59 46.86

Grand Mean = 6.48
CV.=10.64%

o o o ml
** 9u A1 AITHLTRN LY 99%

ns non significant
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