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Abstract

The objective of this study was to determine the effects of salt stress on the germination and early seedling growth of rice.
The response of eight rice varieties against six salinity levels (0, 4, 8, 12, 16 and 20 dS mil) were studied. The results showed
that salinity significantly decreasing final germination percentage, speed of germination, germination energy and led to decreasing
in shoot and root length and dry weight in all varieties when increased salinity level. All verities except Leuang Pratew exhibited
greater salt tolerance which was >85% germination at 16 dS m’ salinity. At 20 dS m salt concentration, germination was
found in Khao Dawk Mali 105 but completely arrested in Leuang Tong and Leuang Pratew. Based on dry matter reduction,
Leuang Prasew showed greater degree of salt tolerance than those of rice and it was classified as tolerant (T) plant at 12 dS m’
salinity level. In case, Khao Dawk Mali 105, Leuang Tong, Khao Ta Heang, Loy Kaset, Hom Korat and Leuang Pratew were

categorized to be tolerant and Sa Khor was also classified as moderately tolerant plant at 4 dS m.

Keywords: Oryza sativa, salt stress, salt tolerance



UNH

fuLdu (saline soil) tHudaymdrdnde
matneasnssnlulszindalneg Tutzania

[ I~ 4 aX da [
ALIUDDNLRLINUBNNUNAULANU Tz 17.8

auls e 299% YpsiuiinzUgnminme  uazdadl

v
A v

NunNAdna M WlunISUNSLNEaNEINANTENUAD

<

dutanlunianistnensdnnii 31 auls
(Yuwaniyom, 2003) #sluswanazynlidame
Lﬁuéqw‘iﬂanu§uLquu1n€iq%u vananiiuinnly
Uszinalnadrulugjaglunuiiguiifiihd 3adu
urdaINEIng ) favanauazluasndushvinldiud
mé"nf':ﬂsxauﬁﬂgmmﬂmsaxmﬂwaqmsﬁﬂ LBU
LWABN NSO AN UALLNFDEN 9 Wufnvaneuwislasu
HansznUanLNdaneluduuasin (Suriyaarunroj,
Mansujarit, Hinlek, & Chinsa-ard, 2013) ﬁixﬁ’u
anNLENaaasutemsasytiulavesity udiila
anutdniingaduaraluarvgi liiigons
(Michael, Peel, Waldron, & Kevin, 2004) Lf‘iaqmn
tnaenalitiaaNIAsenaadludn (osmotic stress)
vlieazadng (water potential) Zasdumasnung
ammig}milmmﬁﬁﬁﬂﬁﬁmammmsmmﬁyw wagyh
ThAaenwliauaazessngarmsludu uananil
ananalitnaanuduivuatlasau (ion toxicity)
nnlzdeulasau (Na) wazeaalsdlasau (C1)
(Saengsanga, 2013) fiuadufamssanuaztzaams
wiaiule Mamssauunianudy 1nazhad
nAaANNANlUTEEZIEN STETAUBRY WAL
SELELUINUDINSNAIUD

McCaffery,

(Heenan, Lewin, &

1988; Lutts, Kinet, & Bouharmont,
1995) gninaglunguiinutanlafiszau o-8 ds
m’ (Maas, Hoffman, Chaba, Poss, & Shannon,1986)

ANNNUMUG DANNLATHALN D DUBITNILANGINNY

a v g % P
m3Nf 1 Wugdnnldlumsdnm

Naresuan University Journal: Science and Technology 2017; 25(1) 93

luudszazmssyiivle TagszauanuiAngege
(salinity threshold Tevel) Alsivhl¥inananantiaga
@8 3 dSm ' (Maas & Hoffman, 1977) agnalsh
MUENNBNUNTNITINTINUMUABAN AN LA D
16.3 dS m™' (Khan, Hamid, & Karim, 1997) u@ag
inazzaans9an209917 1989 (Hakim et  al.,
2010) LLaxm‘Naﬂwmmﬁ@%’ngﬂﬁ'ugaatmaugsdﬁ
AMNAN 20 dS m (Anbumalarmathi & Mehta, 2013)
Faiauasnudnfuuvdegnimiiddgyuimis
yalsznauaziuiidrnluaisnvaz@ududs
nsznsagimlluazhlvislofuazuondnanns
(Suriyaarunroj, Mansujarit, Hinlek, & Chinsa-ard,
2013) msmmi"layJaLﬁ'mﬁuwaﬂiswuﬁlﬁmmﬂ
MINLAIEALNaananIsIanLasnsiasutiulaues
#1595 iy tiletauamadanmstlasiudam
dmsumsuaaimluiuiiduidy saiumsanuniiae
TaANIHANSENUVBIANNLANABNITIDNUALANS
wulaluszazdund) wazdaduunaanugnuiAx
sosRugininuTniuilufiviouasnydn
i”la33aﬁlﬁtﬂuummﬂumimﬂwLmum{lﬁ"ﬁﬁumi
Minwasnssuaa LU

4 - |
qﬂnsmuasaﬁms

1. dnwrvsunildiigrnunisuanzinlu
WHIAUATNTEN
3IU5IN NuMULBnaIstayanIsvulu
JWIAUATINTINIINLBNFIT S18UNFANN LA
ANNAINYDEUNE AN UL BULSEN
2. WU
imilinasasluadaiisrusinldanninuas

4

TuNuN RWWIAUATNTENT NUIUNIFU 8 FEWUT

q

(5199 1)

Wugim AUy
1. 208NNLR 105 a. guiiiu

2. §nd 8. Tuulng

3. (dBINaY 8. MuULUNG

4. MW

B. Wag




94 Naresuan University Journal: Science and Technology 2017; 25(1)

M99 1 (68)

Wugin anuiisIuTIn

5. ADULAYAT 9. Wane

6. vaulay 8. WaeuasNTdIN
7. wasnUmd a.Usema

8. 1apdszin 8. gaiiiu

3. m'sm'%ﬂumﬁmw‘”uﬁ:ﬂ'ntmgmsasmﬂ NaCl
whadaRuginlnhlsshdanamswse
ﬁamfww\iu%a@auw’%ﬁ‘[mnﬁLtﬂumsa:mﬂ 6%
NaOCI w1 30 Wil niuugly 709% alcohol WY
3 U WdIdNdIminnaulannLie 3 AT Aoy
i WlFlumsdne wwisuaisazare NaCl lidiszau
ANULAN 20 dS m ' (640 mg L' %39 10.9 mM &
SLAUANNANINAY 1 dS m ™) uddenadu 16,
12, 8, Waz 4 dS m ' MuEAU
4. MIWILLER
TNUNUNMTNADDIUUUFNENYT] (Completely
Randomized Design; CRD) °lu|,wias°qﬂm'ivmam
5y 3 9 tednwsamIMsIenuaztivlnyas
inluszezdundr hwdesnfithumssngesannda
2 snunzlsisanly Petri dish H599828n5EAHATS
§1191 20 WEA WMNAGIBEITATAIY NaCl hszey
ANNLAN 0, 4, 8, 12, 16 Uax 20 dS m = U
10 iaddns ynneldguugivazdiquaanin
s55umd Tuszniamsnaasuduthnaulihuwse
AABANITNABDY HUSIUIULNEANIDNNE LWL
(day after sowing, DAS) 1 9 M AUATU 9 U
5. ﬁagaﬁh”lumﬁmswﬁ
5.1 wedfudmsannanae (final germination
percent, FGP) (Hakim et al., 2010)

FGP = f1numaeiNen  x 100

UUNEANINNG
5.2 WaeUMI9en (Hakim et al., 2010)
GE% = smnuaaianludui 4 x 100

PUIUNEANINNG
5.3 MIMBNI5IIUNI598n (speed  of
germination, SG) (Hakim et al., 2010)

SG = MNUNAATNDN + ... + MMDUNEATNDN

Tunusniiy Tunganeu

6. ANNINUAZINKINTINUATHAA
(iangnd1I978 9 TU FIUIU 10 AU/YA
MINAFBY ANTAANNEN TNnTRFALAZINMTNLI
Tomhninuiahsuduiigllauiiguund 70°C
wiu 72 Hlae AauMsIINIeZRAI8LA 9%
4 LA
7. m‘s{i'méhl,l,umi'"na"mw”uinulﬁm
AATUNANUNULANYBITNIMNNIDTIMN
(ﬁmﬂ’nuﬁwamuazim) ﬁamm (%  reduction)
Jouasnugnudn (T = 0.00-20.99%) NULAN
1una1a (MT = 21.00-40.99%) ABUIN LNNULAN
(MS=41.00-60.99%)
100.00%) MNI5N5U8 Fageria (1985)

wazlinuidn (S=61.00-

8. MIIANVToYA
NANMINAABNINMINAABN 3 % (10 AU/%)
AL AILRFEULILAIAIINAIALADBUIINUY

a5z NwlsUsIUIE ANOVA  1Ssutiiau

ALRdeRI835 Duncan’s test
WaN15IY

1. vSunm llidgrnunisuandnlulanin
UATIBAN

Jamdauasnsdniasaguunugalasy

amwgiivszinarasianiadineiidugengs Anugu
WungnedussuduLasiuNgnAdUaaUAn INUN

aa vy ¥

Uszuioe 12.8 31uls anddddananislaniin

U U
¥ v

goauvas 5 1 (5aUl 52/53 849 56/57) WUNHNUD

v
=l

ynwaslszanm 3.8 Suls Tﬂﬂé’wmaﬁﬁﬁﬁwﬂgn
nnga laun a.Tuugs a.fiae a.a9 Aadu 8.83,
8.25 War 7.329 wavufieudmdy Tuanda
Uszanm 350-370 Alansu/ls (dayall 2556-

2557) 1NNI5IALYANRAILTNABNITHANTD



Immfﬂuﬁuﬁmmzaugq (S1) wnzanlunas
(S2) anzantay (S3) warliwmsnzandnduy
5.04, 20.21, 10.28 WAY 64.47% YBINUANINING
MNEINU
2. HAYBIANNLANADDNIINITIBNYBITN

NNMsANISATMMBnIBiNRsIuINle
NITINIOUATNIFINTINIU 8 aanug  lasinie
wienusluhiifienudy 6 seeu @e o, 4, 8, 12,
16 w8z 20 dS m " NNMAANLRasFudnsIan
gavne (FGP)  %ainsmsiwizinga 9 u laade
ANNEMUNTING DU (radicle) fienannn 2 fiadaans
WU ANUAN0-8 dS m ' LiNKHaABNTIBNYDY
WENIMNM (p<0.05) udiiloanudainwdu 12 ds
m " Fannssnugieeiidesidudmssanannnd
85% ANNLAN 16 dS  m ' HHasuTINIDNYBY
717 M89U5eMININNT 50% WATANNLAN 20 dS
m” fdhemeenusd 105 iiessmeRugideisenld
& (86.66:2.89%) UAANNENTEIUGIIR UL

k4 g 4 Py <~ a
m’sqaﬂwawnwuqmaawaqLLasmamﬂizm

Naresuan University Journal: Science and Technology 2017; 25(1) 95

ashqaug'itﬁ (100%) (mswﬁ 2) uaﬂmn‘f‘:
ANNLANEII TANWHI9IUNI598A ( germination
energy) 2aNIMaNDLY (5197 3) Tasanudai
4 dS m' hlvnssnumseenesinvanlansuay
widavUszimanasuananadnlledayneadanu
NANAIVAN (p<0.05) §IUNIVNIABNNLE 105 Wax
axnaaﬂammﬂﬁhqmnﬂa;umuquﬁmmtﬁu 16 dS
m " agelsAmunanaastuaneliiuinanud
Wie 4 dS m' AiinarzaaManuRNEIMLe warin
Lwiasmﬂﬁuﬁ:mmsamumuﬁiamwLﬁulé'l,mﬂehq
1 NNMBAISILUMS98A (speed of germination)
(M15197 4) wui anuduiinadasnsiiily
mssanlagdaanuidudivanniurihlisassly
MINDNAANBENNUBFAYNNTDG (p<0.05) UFA
Tiuhsandlumsienazanaitiiossauanuida
iz Feigganuldlunduauau (0 dS/m)
LLazLﬁaLﬂ%'immmLfsﬂum‘manswﬂwmﬂﬁuﬁfﬂn
WU e ugeIeenNgd 105 §8051571u

mssenInhinaeuglunnIzauaNNAY

= < s 2 t% v @ g
NN 2 wa‘nmmmLﬂmﬂaLﬂaimummsqanmmawawnmawuqmq i

JEAUANNLAN (dS m")

anENugIm
0 4 12 16 20
2MABNNZA 105  100.00+0.00" 100.00+0.00" 96.66+0.00" 93.33+2.89" 96.66+5.77" 86.66+2.89°
GELD! 95.00+0.00" 98.33+2.89" 100.00+0.00" 100.00+0.00" 93.33+2.89" 37.58+12.58"
RGN 98.33+2.89" 100.00+0.00" 100.00+0.00" 95.00+0.00" 86.66.£5.77" 0.00+0.00
PNIMUAS 100.00+0.00" 100.00+0.00" 100.00+0.00" 98.33+2.89" 96.66+5.77" 50.00+8.66"
ALULNHAT 100.00+0.00" 96.66+2.89" 100.00+0.00" 98.33+2.89" 96.66+2.89" 10.00+5.00"
vaulasy 100.00+0.00" 98.33+2.89" 100.00+0.00" 96.66+2.89" 86.66+2.89" 3.33+5.77°
Waasman 98.33+5.77" 98.30+2.89" 96.65+2.89" 96.66+2.89" 90.00+10.00" 45.00+8.66"
wiaaslszin 90.00+5.00" 90.00+8.66" 90.00+5.00" 85.00+5.00" 43.33+20.20°  0.00£0.00
MBNHIMEDINHUTMANNLANGNBENTTETARMNEDH (p<0.05) lundazuarluwnuau
397 3 Nawmmwmﬁmiawé’wumiqanwaﬁnmaﬁui&ha'f|
. SEAUANMAN (dS m )
mﬂwuﬁ;zna
0 4 8 12 16 20
AMABNNEE 105 96.67+2.89a 95.00+5.00a 95.00+5.00a 91.67+5.77a 65.00+5.00b  21.67+16.07c
GELD) 91.67+2.89a 93.33+5.77a 98.33+2.89a 93.33+5.77a 45.00£5.00b  5.00+5.00c
RGN 91.67+10.41a 91.67+7.64a 50.00+31.22b 25.00+10.00bc  0.00+0.00d 0.00+0.00d
PNIMUA 98.33+2.89a 100.0040.00a 100.00+0.00a 83.33+17.32b 5.00+0.00c 0.00+0.00d
AULNHAT 93.33+11.55a 88.33+5.77a 86.67+7.64a 35.00+17.32b 5.00+0.00c 0.00+0.00d
waulay 98.33+2.89a 91.67+2.89b 90.00+5.00b 21.67+2.89¢ 0.00+0.00d 0.00+0.00d




96

M157199 3 (7)

Naresuan University Journal: Science and Technology 2017; 25(1)

seuANNAY (dSm™)

Ui
0 4 8 12 16 20
wiaasadn 93.33+2.89a 90.00+5.00a 70.00+18.03b 41.67+14.43c 8.33+10.41d 1.67+2.89d
wiaaelsein 75.00+10.00a 58.33+7.64b 35.00+5.00c¢ 21.67+11.55¢ 3.33+5.77d 0.00+0.00e

MBNHIMEDINYBUFAIANNUANGINBENTiTEEhAMNEDH (p<0.05) Tuudazuadrluwwueau

3. HauaIANNLANGasnINITIatAulaly
JLYLAUNE
3.1 ANNeMNYDA (plumule) taz3IN (radicle)
HANSANEIHAYBIANNLANADDATING
@SaiulnreIeanzaIiMIsEEzAUNe lagnNLiuEe
dish
AL AUANNLEN 0, 4, 8, 12, 16 U8z 20 dS m|

271U Petri UAUNOMNEEITza8 NaCl
WUT ANNENYBIBBAITANATLIBIEAUAMNLE
S ETRLER (gﬂ‘*?'i 1) Tag@ueeangaga
(8.19+1.10 pudwns)  wuluimaaiugzn
aanuzd 105 tiaasaivlalugnsilifinges
(NquAIUAN 0 dS m™") Masduanuin 4 dS m”
21227170 UAILBZLNE U TIEINITONUNIUA D

anuanladngalosanasiiies 2.3 uas 6.5%
amudIeu Tupaeinugndsslszsinanasie 37.2%
WalSeutisununguAIuAY NILAUAINLA N

4

8 4ay 12 dS m ' ANNENEBAYANININNAIEWUT

3

anavUseNI 35.1-84.7%  UaT 61.6-100%
MUAAU UBNNNHANNANG (16 dS m™") Huarh
Tanuemuesgananasninnd 90% luinmnae
[ o v o 4 <~ a ] [~

Wuganuiuwugimaeslsdr (75.6%) adnlsfionn
meldanzia3aauuse (severe stress) NONNLAN
20dS m ' HEes 2 SaNugYUUNEGINIGE
winslauazaieansaulalanias da Wugun

ABNNEA 105 waztvaaalardn

MaNfl 4 KaZBIINLANGRANNTINTBNYBTNITMENUGEN 9

ANIAN (dSm )

anenugim
0 4 8 12 16 20
MABNNER 105 34.86+0.72a  30.10+1.46b 27.60+1.07¢ 24.49+1.53¢c  20.28+0.34d  13.25+0.95¢
dxna 27.96+2.35a  27.26+2.31a 27.27+1.83a 22.17+0.52b  15.88+1.78c  5.47+2.37d
MRBINeY 22.03+0.72a  22.16+1.52a 17.81+1.04b 13.4240.55¢  5.82+0.59d  0.00+0.00e
NN 27.77+0.65a  27.13+0.98a 25.08+1.32b 19.98+1.04c  13.92+1.14d  6.73+1.34e
ADULNUAT 24.13+1.68a  21.39+1.05b 20.13+0.76b 14.50+2.29c  11.67+0.28d  0.12+0.20¢
nanlany 25.76£0.90a  24.32+1.22a 21.77+1.17b 14.53£0.43c  5.63+0.33d  1.83+0.26¢
waasa?n 24.96+0.64a  22.46+1.46a 18.12+2.66b 16.30£0.99b  10.26+1.80c  3.04+0.57d
wapeszin 18.78+2.52a  17.49+1.48ab  14.7241.51bc  11.80+1.45c  4.5243.02d  0.00+0.00¢

MBNYIMEDINYBUFIIANNUANGNBENT TG AYMNTD A

lwihuaadenuanuensngeda (10.75+2.45
waz 10.48+2.48 wudwas) wuldludnwugen
aanuzd 105 uaztnaeavlardrlugaaiuqu
Paransnasasuaasliiiuindaiingsdu
aduANNENNNIZaaas (3UT 2) Iniinuda
ANNLANIZAU 4 dS m ' lad A dxne 1ML
ap8LNEA5 wasranlaiy lasianuennanas
Uszan 59 WenlSsuisudunguaiuny aealsf

(p<0.05) Tuusazuarlunuiuay

MNRTEAUANNLAN 8 UAZ 12 dS m ' AMNENITIN
8089 5.3-67.4% WAL 35.1-84.3% MINUAIAU
fiszuanuLEw 16 uaz 20 ds m vhl¥anwem
FINAAAININATY 80% ludinnarewug
aw3suifisudungunasas anciuiugivias
ﬂaw%aﬁmmsmﬁmLau‘[muawumummtﬁulﬁ
ﬁmfﬁnﬁuiﬁ‘u‘[mmmmasmamm 53.6 WA

88.6% MNIAU



Naresuan University Journal: Science and Technology 2017; 25(1) 97

10
9 —.—?_I'nﬂﬂﬂ&lﬂa 105 — A d@z=0a 10 —e— SBELNEAT —h— ﬂﬂﬂ-liﬂ‘ﬂﬁ
. 9 » - - -
—~8 —m— wipmes —— UMIA LN ~ & —a— wianland —e— wifavdeiin
‘;3/ 7 3 7
a6 g 6
=) =
£ e -
= g °
=4 2 4
= =
€3 €
3
2 2
1 1
0 U T i i 0 T T ¢ 2 g L
0 4 8 12 16 20 0 4 8 12 16 20
[ 3
ANuLEN (ds m™) ANULAN (dS m ™)
Uil 1 warasANNANGEANNEMLDATDITIMNENUTEN
12 —e—MADNNE 105 —&— ND 12 o~ ARHLAHAT o woulATIs
1 — & Wiaanas — e IMIALA 11 wiaslai wiaslein
10 10 :
2 & -0
Ly E s
) A
=
W = 6
- _ e
e 2 2 5
e 5 2
2 4 = 4
o =
c 3 = 3
2 2
1 1
0 T T T T 0 -
0 4 8 12 16 20 0 4 8 12 16 20
andy (ds m™H) anuEy (ds m™H)
Uil 2 wavasANNANdBANNEMTINYBEMAN RGN
90’ L v ¥V L4 ld' = o L
3.2 UIBUNLYNYALLASIN LL‘VN‘L!B%I'VIE‘!@ A2 11.8 AL 18.3% MUIINU AL

NANISNAFDIULFAN VLU NLAND
WNINATUTN LN W N WINERALaEINaNaY (A1519
d' A K4 a clcq <
7 5 waz 6) Wathdulalunienudy 4, 8, 12,
16 a8z 20 dS m ' WINUNULAURILUDILDABND
11.1, 29.1, 56.2, 80.3 UaZ 98.29% MUMAU 7
FEAUANNAN 8 dS m ' InWugwissadiuay

1M10anuzd 105 HlasiBudnisanasaaniiviin

aoasnnganulaluininuginaslszii (57.9%)
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12

16
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0.0277 (50.8)

0.0140 (75.1)

0.0020 (96.4)

0.0283 (63.1)

0.0170 (77.8)

0.0000 (100.0)
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ANULAN (dSm™)
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0.0140 (48.1)

0.0037 (86.3)
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