JouRNAL c~25D

LLAULAYHT KAJe

KHON KAEN AGRICULTURE *

HAYBIIENITUTUNNUANANAUADAIINIDNAZAIIUUTILTIVBUUAANUT T
wilgalunanwauguasunusi 1
Effects of different soaking techniques on germination and seed vigor of
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ABSTRACT: A part from selecting qualified strains of rice to grow, a pre-sowing treatment is also
considered important for rice growth and production. In this study, rice seeds were treated either with
and without the technique of rice soaking in 4 different types of solutions: a 10% solution of earthworm
castings extract, a 25% solution of washings from uncooked rice, a 25% solution of drained water, and
distilled water to evaluate germination and seed vigor of Kaowong Kalasin and Pathum Thani 1 rice
varieties. The results showed that the rice seeds soaked in distilled water led to a higher percentage and
index of germination compared to unsoaked ones. This indicates that soaking rice seeds before cultivating
significantly supports rice germination and growth. Nevertheless, types and concentrations of the
solutions must also be considered, especially the use of drained water from household activities for
agricultural purposes in which both the growth of plants and effects on health of consumers must be
concerned.
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3Lﬂiwsﬁﬂmauﬁ’aﬂuaqfﬂ Toun Aanadunsanazang (pH) nsualaia (electrical conductivity: EC)
Usnavasudsazaretnianun (total dissolved solids: TDS) wazlunsvlugululnsiau (nitrate as nitrogen:
NO; ) #u3831955711 APHA (2012) kazlaninan1sinsizsity Table 1

Table 1 Water characteristics for rice seeds soaking test

Water types for Water characteristics
testing pH EC (uS/cm) TDS (mg/L) NO; (mg/L)
EW 10% 6.9 +0.1 440.2 £ 0.4 436.8 £ 0.4 0.107 £ 0.002
RW 25% 39+0.1 3517+ 0.5 349.2 + 1.3 0.118 + 0.003
WW 25% 7.1+02 149.9 £ 0.4 1502+ 0.4 0.172 + 0.002

EW 10% = 10% extracted earthworm tea dilution, RW 25% = 25% diluted water from soaked sticky rice, and WW 25% =

25% diluted domestic wastewater
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‘L‘hLuﬁmﬂ’uﬁﬁﬁé’qﬁhumsLLﬂdﬂfﬂuLwiasﬂisaﬁ%'mwamaaumwmanimsﬁ%' Top of paper (TP) ¥ 4 Ggﬂ
a¢ 50 win ntuladindesfioniuguarudu gungiiviomnasuegseaing 25 - 30°C warliias 12 2l
warasraudundunAnsausnil 5 Yumdanisiie (first count) waw 14 Sundenisiwie (final count) waz
Uszidluma (STA, 1985) dwisuianisuszdiununmvesudaiuginawnls fad

AYINNBNUBALAR (germination percentage: %G) tngldans (ISTA, 1999; Yousof et al., 2010; Manisha
and Angoorbala, 2015): %G = (§1uanwEaisendusunduni / aﬁ’wuaumﬁmﬁﬂqﬁﬁu’wm) x 100

Auiin1390n (germination index: GI) Tngldans (AOSA, 1983; Yousof et al., 2010): GI = NATIUVD
(Frunuadafvenifudunduniluwsdas iu / Srunutundameiingaiv)

n5Las A ulveadiund (seedlings growth: SG) Taeldans (ISTA, 2007): AMNEMRALTeIF U eTIN
(length of shoot or root) = NATIVDIANUEIVOWUNEEIIN / SIUEAT VLA

8n31N153 YA UlnveIAUNA" (seedlings growth rate: SGR) Ingldgns (ISTA, 2007): SGR = Yraminuske
YesundTienuni / Snnudunduni

AFIAATIZHINEDR

M5iAsInneada YeyailiiluiinsieiananunysUsIuuUMauAE) (one-way ANOVA) A1y
WHUN1IVARBIdukUUaNY el (CRD) vesurarladun1svaass waviUSeuisuAnuuAnAIvesAadese3s
least significant difference (LSD) snglusiunsa Statistix8 (Analysis software, Tallahassee, FL, USA,1985-2003) b
sefupLLTeiu 95%

Nan13ANYN

Frsudwdeiusitmisnnidusuesuyusd 1 luhatnyaldifeuduiimnmdutu 109 Ew
109%) thandmildannisuidrmien 6 dalusfianudutu 25% RwW 25%) dndsguauandethdadis
wuudsemafiaadudu 25% (Ww 25%) dndu OI) warbiutsdaiugdrinewiluineg (non-soaking) lay
nan1sUsLiuAI9EN (germination) Lagdaiin1590n09Lan (gemination index) uanslu Table 2
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Table 2 Result of different water soaking effect on rice seed germination and germination index

Germination percentage

Germination Index

Pathum Thani 1

Kalasin sticky

rice

Pathum Thani 1

43.49 + 4.93°
64.64 + 3.63
5837 +6.42°°
56.30 + 556
5237 + 8.58™

16.129 + 6.439
17.863 + 2.405
16.442 + 3.456
18.042 + 2.343
17.125 +1.131

5218 + 1.245°
10.496 + 0.558
9.096 + 1.447%°
8.821 +0.413°
8.129 + 0.920

Treatments
Kalasin sticky rice
non-soaking 91.46 + 6.78
DI 97.26 + 3.39
EW 10% 89.56 + 7.38
RW 25% 9234 +3.23
WW 25% 9299 +5.76
F-test ns
% CV 6.02

*

11.00

ns
21.22

*

11.93

EW 10% = 10% extracted earthworm tea dilution, RW 25% = 25% diluted water from soaked sticky rice, and WW 25% =
25% diluted domestic wastewater
Values are mean + SD in the same row followed by the same letter are not significantly different at (P > 0.05; ns) by LSD

and different letters in superscript indicate significant difference at (P < 0.05; *)

narsnsududaiusiniluinewnzlu Table 2 wui winiugdrmdsnvnsnwdusikiunisus
dmnnssuiElidesisudaruenuasdsiinsienvoasdaliunndrmsadifongs liudwdadeumis Tng
Ausendlan 89.56 - 97.26% uazawiiniseen 16.129 - 18.042 du/Tundaniz dwsuwaaiugdnauyusid 1
frruugihnduliaiUesisuiarusenuandsangaliuvdudadoumis wasnuiiailiuansiminmaudii
afoyaldifouiu thendruasidesue dudsiinsenveasdaiusinnunumi 1 fihunsurdiygnnsss
fanuansevnaadannyaliutidanoums Tnenssisiutudeiuglieduianusen (8.129 - 10.496 u/3u
vdamy) geninnsliusiwdanoumne (5.218 du/fundamy) Seinranisdnvuandiifiuin 3Bnisududn
ftustrunusd 1 lunounsinatensenuasdulimasenvoundn luvaeitsdananlifinaowdaiug
Y1y nv1aNWEUG

dwsun1snadouaUulwswauNaniug (seed vigor evaluation) firunsugint 4 Yssam uaglal
widniugdnnouilune lnenansussfiudnsmsasyfiulnvesiundt (seedlings growth rate) uasns
WwigAulaeensInAueIvessunaIuaz s (length of shoot and root) uannalu Table 3

Table 3 Result of different water soaking effect on seed vigor

Treatments Seedlings growth rate (g) Shoot length (cm) Root length (cm)
Kalasin Pathum Kalasin Pathum Kalasin Pathum
sticky rice Thani 1 sticky rice Thani 1 sticky rice Thani 1
non-soaking 0.0106° 0.0089° 8.175% 7.075° 10.950 13.150
DI 0.0112° 0.0104° 10.050° 9.175% 12.150 13.400
EW 10% 0.0105¢ 0.0090° 7.975° 8.225% 9.450 11.950
RW 25% 0.0098° 0.0082° 8.225% 7.075° 10.700 12.500
WW 25% 0.0110° 0.0108° 7.625° 9.925° 10.475 13.375
F-test * x* * * ns ns
% CV 0.40 0.97 15.44 16.87 17.40 12.52

EW 10% = 10% extracted earthworm tea dilution, RW 25% = 25% diluted water from soaked sticky rice, and WW 25% =

25% diluted domestic wastewater
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Values are mean + SD in the same row followed by the same letter are not significantly different at (P > 0.05; ns) by LSD
and different letters in superscript indicate significant difference at (P < 0.05; *)
nan1sUszdunmsiasaiulnvesiundnlu Table 3 wuin fundrvesiusinumidsnansniwdugiiy
nautdeluimnnssniiinaresmmmaaigiulmesiundunnisangaliuiudadeume (P < 0.01) lag
nssuBmaudiudaluhndulishsnsaiygiulnvesiundigean sesmnfe nssiinauddaluthidoyuyy
ihafnyalditoudiu liuth wezihemdm sudiy dunmasSgduinesundmui nanssdBfiunisus
winlianuenvesunduazsinliuananaings ldugiudanawmg dmsudnsnisasyiulnvesiuna)
Uil 1 wuin nesABududeluihidsyuruidnmninatogiulingeaauasuaniennssaisug (P < 0.01)
wazmausiudaluigndninadesniniasigiviaign dueuemvesilunssuiFliududaliwndien
nsudidaluingu datnyaldifounarihenndn wilisuandannganisudsdludndosuru luvued
ANENITINVBIFUNAIL AT LIUANASTUTBINNNTTUTTNAGOU

F9190lHa
waugimdsnrmiwAuginiunsutimanssisieUesisuianusenuasduiinsenves
winliuansnmnsadinnyaliudwiadeumis uandisiuin Finsnseduausenuesdniuglasnisu
dogmirveasdauridiisamefivrnszdunszuaunssenyeadsrine ifinadenissenvesiudnitugdrnmien
wrenmdug enadesniniaduvestisgumgiifining (25 - 30°0) uagszeznaINIsUYLAn (24 Falug) Tu
$EMINNIVAABU F991N51897 ISTA (1999) WUt gaumgiifimunzausenissenuasnisiasyiulnvesinie
30°C Tneidloguungiifintudy 40°C silflenusenuazauirluenvessdaiugdnunnenusd 105 iutu
LarliuananatusEnInanssuisnsuinLasuansaratgevnsias e (AS755uATYIUNA, 2554) S8
Fmswdalludluilussesnadnanldamsonuaumageimesdald ilfnszuunsmaduadsneg
meluwdainlinfoutuiesnnosiusznoumaniivenudn wazdwmadometuwdals (uns uasfiszen,
2561; McDonald, 2000) d1sunanisvagdeuiaaiugdiuyusii 1 At naulyAUssieudiaLsen
wandsngaliugiudadeuniy uasnuiifialiwnndanmsudiiadeyaldifouiuuaziiendn g
donnaoiuNan 1SRN BIT8I NMSAKAZENTIY (2563) WU NaTBINISHYWAANUTTIUNSIT 1 wazanssays
Tuthndu dmifnuauasiminyaldifeuiuliiriasen (78.50-87.509%) luuansnaanyalaiuginieumig
(89.75%) dhusnsnisisyiiulavesundmnnssisluunnseiumaada (P > 0.05) uenani luanwnisuy
wiaugi nu 6 (RD6) F1avmAenuzd 105 (KDML105) uasUyusil 1 runsudidaiuddaeuhdommud
Ay 50% uazuniigamndl 25°C liifnademusen AnueMvesFUNd AT TINLANAIINYALTILARTY
hndureumiz (wai and Huy, 2017) ilefinnsansaufuansineiluaded wudrdidennguruinadedns
nsseNTRINARLAYAYILENBRUNELUYNSIE 1 gendinsaudsaug WesmminAsmmuillflunismaaoud
ﬂmauﬁamaaﬁwﬁuﬂuﬂmd (pH 7.1) M3thlvesti (EC 149.9 uS/cm) wazveudsazanslutin (TDS 150.2
me/L) ﬁwuﬂ%mmﬁaa dausmensiiulssloviddofivfe luwsm (NO, 0.172 me/L) wuluuTunamnnndy
n353353u¢ (Table 1) otwaluayuiednTMaIgaulATeun Tngasteifiumnuudusauasanssaus
N139A51A@ ST UNET Taslanizan pH vesinAsyuruiiaonndosninis ISTA (1985) A pH 6.0-7.5
Tuzithsnimiauauifidunse (pH 3.9) mmﬁmNamaamﬂmmmLmuimmaaﬁuﬂé’wﬁu’mmﬁuéﬂaa (Table
3) 9IN51891U%8 Wang and Zhou (2010) WmfﬂmsLL‘dLmﬁm%ﬂa‘Luﬂfﬂﬁﬁqmauﬁ’aLﬂuﬂimﬁwasiamiamawm
Snsnisgaduh shsinsmelauasnsidsuutas (gyde) nisinfuvesiudni egslsiann msusiudn
stusluthnoumedusuiueddarudutufinsauariifanadedeausenuaznisadyivlavesiig
iesndnusaraneiugiinisnevaussdernuituturesansazaefiuandaiu

GEL
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KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 947

yaliuddnnoume diumsuduswesudnfusnusinmaaiydulavesundrimisnvenidudi
Kunsutidalutindu didegumu wesibhatayaldifouginiBnsliudndanasududaluiendndeuns
g anuddy Tusedidudinngaen auenvesiunarnlialuuandstu dwsunssuisiududaluhdon
wnglirdviinseengenitliutiudaiuddaunusd 1 uidnsnisiadgiuln pnuenvewiukazsnliwani
il nesuitutdaluthnduiinaeesfiwudauenuasdaiinisenvonsdadiiusunusd 1 wagdasms
Wigivresiunaiudinundenvnniwduganinisliududaneumedgn

AUBUAN
NuITeasIldnsaqaiied eswnldsunuaanyunisideainaniduidenaz il wazaue
Wemansuazwalulad wivendessigalaseansal lunssususgudugd Smiauyusii

LaNE1981989

ASUASTN. 2559. aaﬁmmiﬁéﬁ’ha. wiastaya: http://www.ricethailand.go.th/rkb/3Varieties.htm. Fudle
28 9aAY 2563,

nINAIUANNATIY. 2566, 1 4 WATAnsiTRtEeudis mathifanldusslon uasmavnaeuarndufie
dmsuthiia. aunesdenssudunndouuisUssmalng. ngamne,

nsEMTNINEAsLATANNTaL 2557, UsmAnsgnsasnunsiazannsal (3o fuumnnsgiuduiinens: msUfoR
NI TNERTTRdMuANTLEH mumsys T RumsguAuAAYAT WA 2551 T19RRIUAY
WA 131 mauiiey 200 <.

19351 Milosdou, aAUSHA LUSLUTIING, ABLNS UINANY, AU LauITa Lazese Sunzaeu. 2560. ML
AMULT LTI UNA1T17 T1lne wasdudznds laedSn1sugwdauaziouiugluaisazany
whaLgey Tuseu uagdaned. MIansuIngtdeAsuATuNTIlin (@ inemansuazmalulad), 9: 49-
62.

{581 s, gfand yaylne 5219 uazdaasms aunns. 2560, msldundogmuiionismeugninndig
v 31 (Unusnil 80). MIAITNYATNTZADUNAD, 35: 58-68.

Foedol Touwau, WAINA VINART, UNINT LITATNT LALINARTUNS waudl. 2561. msdm%mmmqamuﬁmﬁui
TULN9875 Hydro priming. WALLNEAS, 46 (QUUNLAY): 1269-1278.

UAINT 139NN waefiszen wdadu. 2561, M3USuUTInun mvaudaiugaemaila Seed priming. 215813
WNYATHTEITA, 15 17-30.

A5 ueB 9 LAraTIY Indunes. 2563, NamiLLﬂiﬁmﬁﬂ%amwGiam']maﬂuazmmwﬁﬂLLiwaaLuﬁmﬁuﬁ}ﬁn
NIATIeImansuazmalulad uninerdesvsiganssii, 8: 49-59.

#3130 Aindn wavwruiia a3usdna. 2554. NavesEsazaIB IS TR IIENIAZALLT I TIUDS
waniuddvnenuEd 105 MsaTINeImansinens, 42(fiev): 149-152.

aufiosh arssads. 2507, JedhvFerhatndanm uaznsussyndlunguydunisiiissaninm @)
MsinumsiazAanden). qudiseiiieiiunandnynanisinuns. unvinerdededu.

AnnuiRITen1Tnens (03AN15UMTL). 2560. NSHART1NATUIRSIEINEATNTHEIUTI. drdinduasunis
Tgusglowd. ngamme.

Ajouri, A., H. Asgedom, and M. Becker. 2004. Seed priming enhances germination and seedling growth of
barley under conditions of P and Zn deficiency. Journal of Plant Nutrition and Soil Science. 167:
630-636.

AOSA. 1983. Seed vigor testing handbook. Association of Officinal Seed Analysis (Contribution No.32 to
the Handbook on Seed Test). Ithaca, NY, USA.



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2021) 948

APHA. 2012. Standard methods for the examination of water and wastewater. 22" edition. American
Public Health Association ( APHA), American Water Works Association (AWWA) and Water
Environment Federation (WEF). Washington, DC, USA.

Basra, S.M.A., M. Farooq, R. Tabassan, and N. Ahmad. 2005. Physiological and biochemical aspects of pre-
sowing seed treatments in Fine Rice (Oryza sativa L.). Seed Science and Technology. 33: 623-
628.

Bewley, J.D., and M. Black. 1982. Physiology and biochemistry of seed in relation to germination. Springer-
Verlag Berlin Heidelberg, New York.

ISTA. 1985. International rules for seed testing. Seed Science and Technology. 13: 299-355.

ISTA. 1999. International rules for seed testing: Rules 1999. International Seed Testing Association,
Zurich, Switzerland.

ISTA. 2007. International rules for seed testing. International Seed Testing Association, Bassersdorf,
Switzerland.

Iwai, C.B., and V. Huy. 2017. Utilization of wastewater on seed germination and physiological parameters
of rice (Oryza sativa L.). IOP Conference Series: Materials Science and Engineering, 334 (2018)
012036 doi:10.1088/1757-899X/334/1/012036.

McDonald, M.B. 2000. Seed priming. pp.287-325. In: M. Black and J.D. Bewley, eds. Seed Technology
and Its Biological basis. CRC Press, Boca Raton, Fla.

Slaton, N.A., C.E. Wilson, S. Ntamatungiro, R.J. Norman, and D.L. Boothe 2001. Evaluation of zinc seed
treatment for rice. Agronomy Journal. 93: 152-157.

Turmer, G.D. and T. Young. 1988. Effect of acidity on germination and seedling growth of Paulownia
tomentosa. Journal of Applied Ecology. 25: 561-567.

Wang, L. and Q. Zhou. 2010. Responses of rice seed germination to acid rain stress. Seed Science
Technology. 38: 26-35.

Yousof, F.l, I.LF. Mersal, and A.AM. El-Emam. 2010. Effect of soaking rice (Oryze sativa, L.) seed in some
antioxidants solutions on germination and seedling vigor under different salinity levels. Journal
of Plant Production. 1: 279-290.



