NIAMNSNWUGEN (Oryza sativa L.)
numusiaanuuatlnolddraail polyehylene glycol

Selection for Drought Tolerance in Rice (Oryza sativa L.)
Using Polyethylene Glycol

Uszm a3RIna?
Prapa Sripichit

ABSTRACT

In Vitro selection of rice for drought tolerance was conducted. Embryo derived calli of aromatic rice
(Oryza sativa L.) variety Khao Dawk Mali 105 were cultured on filter paper bridges soaked in liquid MS
medium containing polyethylene glycol 6000 {PEG) at the concentrations of 0, 10, 20, 30 and 40%,
respectively. It was found that calli cultured on the medium containing 10% PEG gave higher rate of survival
(70.1%) than calli cultured on medium without PEG (67.9%). Rate of survival decreased when the calli
were cultured on the medium containing PEG at the concentrations higher than 104%. All calli died completely
when cultured on the medium containing 40% PEG. The concentration of PEG which reduced the survival
rate of calli to 50% (LDs,) was 29.5%. The surviving calli were selected and cultured on regenerating
medium. The results showed that calli survived on the medium without PEG couid regenerate into plants at
the ferquency of 5.7%. The total number of plants regenerated was 49 piants. Calli survived on the medium
containing 109 PEG gave low frequency of plant regeneration (1.3%) and only 2 plants were produced.
Plant regeneration from calli survived on medium containing PEG at the concentration higher than 10% was
not recovered. The total 51 R1 planis produced were grown under greenhouse condition. At maturity the
seeds were harvested and will be grown as R, progenies. The progenies will be tested for drought tolerance
under greenhouse 6r field condition.
Key words: rice, drought tolerance, callus

ar u ol TS kg
unAnta MAvsvnanisi i@ PEG (67.9%) a1

lunsdmfaniutiramumudasninudslu
o o o
naaanaass lasmahuaasaniadnunanawn:
Vo3 meu (Oryza sativa L.) Wufamiaenu:d
& ) d
105 @muunszawnIaagacwiu fainaglu
o o
WITNRIFAT MS MLad polyethlene glycol 6000
(PEG) anulguty 0, 10, 20, 30 uaz 40% i
o [ N @ ol ; A a
f1AU WUGY unadaflfgsunamisiidy PEG
10% fidasmisaadia (70.1%) ganiuaada

nITeadinvasunadaaaadtiloifsounadauu
oMY PEG anududuganit 10% unsda
EMUALBAEIUUENMITLAY PEG 40% A21u
WuTuwaes PEG v lddasiniseadiaves
UARRRAARY 50% (LD,,) Neuviiy 29.5% np
aaz’i'm’mm-sﬁ’@aLﬁanuﬂaé’aﬁﬁ'ﬁmaﬂag‘lﬁuu
p IR PEG anudiududisg udade T
vuma&wgmi’nﬁﬂﬁuﬂaﬁaﬁ'@um‘lﬂu“JwiTu WU

(1) madnftlin ausnsas awinenduinsatenaad nHwwy 10900
Dept. of Agronomy, Faculty of Agriculture, Kasetsart University, Bangkok 10900, Thailand.

Thai Agricutural Research Journal Vol. 13 No. 2, May-August 1995 117



PEG
agunsaran lifludulaluans 5.7% uuen

Bt A J A 3 -
LLﬂﬁlRﬁ‘YlW‘{']:Eﬂﬂdﬁuﬂﬂﬁ'!"i'{t‘hll,@tu

Ay o & [ [ ar
Alévanua 49 an waadafriunTAalRanun
IMIALAN PEG 10% faasinmawalthiu
v g " o w odned . w a
dudn (1.3%) mduillaninae 2 au unsdw
o Lte & ol o LV
ANUNITAALTINUUINWITNLEY PEG LT NTW
i 10% Wawnsavamn dudwld dgn
dud1n R, Aldnavue 51 du lwSeulgniis
P s = = ° &
NaARD Lajmmmummma@Ll.am:m\h}ﬂgmﬂu
e A . [
ANt R, INanagauaunUnIuda s wudalu
=} = -] 1
Liauﬂgnw'zsmammaLL}Jaammam@a‘lﬂ

ANWAN 117 MINUULEI LARAH

AL
a I o oy w s
"IJ"&'Ji.ﬂ%i]'!'ﬁ’ﬁﬁﬂﬂﬂﬁ'\ﬂmﬂ&'@lﬂlaﬂﬂu\lﬂﬁ

yne
Ltaztﬂuﬁuﬁﬂaanﬁﬁﬂﬂu‘lﬁ’kﬁﬁuﬂixmﬁgqg@
dlaunuifisuiuiudesnmemaneasaus
wnzan 2536/37 Yinalnandadnaldimue
18.5 fududrauldan uilaameludseine 7.3
Suaud2817 wazdnan i wiisdiaanadis
drzing 5 duauiinas (1.5 audrdfanvinny
1 dudnans) Aedluyadi 32,947 dmnn (gud
ab@nIINEas, 2537 n)
n1rdandravessrini insdasdszauiuy
Tfywndne g annane Lin [ansziaas MULAILE
amwdudlianzas (Gwdiy fudto dunme
§0) warmadnafiand 1ay udu AVULAIUEY
Lﬁuﬂrgmﬁﬁﬂﬁ’zymnlun'rsajg}nﬁ'n I FA T IT
ﬂﬁiqumwamnﬁa%u Tanawizegredalul
wizUgn 2536/37 madgndldiusanseny
wnnnzmsasaswinduaginn laoludl
2536/37 i ﬂ‘s:tnﬂimﬁﬁuﬁﬂﬁn%q%wm
59.3 Auld Bnadnfndeldime 18.5
audndfan La@iﬁuﬁﬂgmm:ﬂ%mmmwﬁm@
aeantl 2535/36 Uszanm 1.2 §wls usz 1.5
fudutifan ausay Lﬁaamnh‘s:u:ﬁqu
Wit Aanzduuds ussduivmadiussuzinan
vinldnaniatnisass sulugguiliiianiz

118

Frauaauiln 'ﬁﬂﬂﬂmm‘mﬂgnﬁﬂ‘lﬁt&wﬁ
P w ¥ § =
Touansinfinendoiioadssniusnidiewnd
wauardiAadlasunansznuaaudisnin (nad
TiiaTegiomaineas, 2537) aanunmsRamn
ﬁ'uﬁ:ﬂ'ﬂﬂumméamwLtﬁﬁué’&‘i’mﬁum?ﬁ’mm
. ¥ 5 o o
unashradszmuezsiouitymanuduwion
[Tk [y P 2 19
audn9s T 99 NA T NLAILES
[ [Yr-1 a =y J &
Japiulaimubunailamsiwizifosirss
A A oA I v o ¢
waziiiatfisfvanldlunirauinduszWannnug
e 1 o d - o 1 1 o &
Fafuagniniens Samedadangnezsiornla
& a =1 w € o = ' =
wu@naummmmanwugwmﬂuﬂﬂamw
- d{ n: & .é'
UssAnEAn lagann1ITiws RN Taa LRz Lke
d t - B G G o F-% v -}
HatawvinldinUSudsWuiRoamunsoamian
& e o d ¢ &
AoafdnemeAdaInisanUszsIniiraan
ol ) =1} [
Jawralvg wazdauudsdrauniewugnssy
X . v 4
meolwilefivey g waznaldaniwwiadant
WouLuUFITI T AassdLEue (Usznn 2532) T
v e - P ry
T latinrdninafianswisiiosgasuaziie
o Y = o o a '
amnltlunsanienfiniediulsansosdi g
i E . T -3 A ] L -1
ARIH1Y [ anuiumudaaREAii liihe
Tsalugafinana (Ling et al. 1985) Tsa'lndl (sni
Nanan and Sri Mariani 1994) Nunmuaaduid
(Zapata and Arbio 1986) NUUAY (Ketchum et al.
[ =] P2 = =
1987) ussmanaianiiaiaginadusduluude
o« A‘ | 9
IWg92u (Schaeffer and Sharpe 1983) Wluein
TuntsaaidanfridnuniudagnInuas
. . X & 4 &
Taansamaianswizifsssasuasiftalfianu
\ P -
aunsonszvinldlagmswizifoamaaniangy
d e ) a
(AR LU IALANRITWAN osmoticum U13THe
LT polyethylene glycol (PEG), manital, sucrose e
I=] LY 1 J o @ A
glucose tfudu laganinirfiazritniings
osmotic potential 28381TAZAIBEIMITNAYADY
2 o ' | v
TAULTRE mimmﬁagluamwmmm (water
o =
stress) (Bressan et al. 1981) falRanimadnnu
[ a2 84 o o o 1] ‘;’ e
mwdagn neds uirFmirldisadmdiwaun
(-5 L7 2 & A o
Slud NagELAMNNULAITaIAURTN ldarenIn
aniadsq w1 Tudaudgnitsnasssuarluamwls
A ar A G ﬂi 13 oA
Lwaﬂmaanmswuﬁnnumuﬂaamwum

- P o d a
MFESITINITANAT TN 13 DU 2 Agunen-saniay 2538



Fig 1. Embryo-derived callus of aromatic  Fig 2. Calli were cultured on filter paper bridge
rice variety Khao Dawk Mali 105. soaked in MS medium containing
polyethylene glycol.

Fig 3. Plant regeneration from callus  Fig 4. Regenerated plants (R,) were grown in
survived on mediom containing the greenhouse.
10% polyethylene glycol.
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Table 1. Morphogenetic response of embryo-derived calli cultured on MS medium supplemented
with various concentraions of polyethylene glycol 6000 (PEG) 4 weeks after culture

initiation.
PEG No. of No. of Size of No. of Calli forming
% calli surviving callus” root green spots shoots
cultured calli (%) (%) (%) (%)
0 134 679 1.0 35.8 29.1 30
10 141 70.1 6.1 36.2 9.9 78
20 119 563 35 2.5 59 0.8
30 120 325 28 0 0 0
40 150 0.0 2.1 0 0 0
1) Size of callus : | = very small, 3 = small, 5 = medium, 7 = large, 9 = very large
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Fig 5. Effect of polyethylene glycol (PEG) on the number of surviving

calli expessed as percent

of control (0% PEG).

Table 2 Plant regeneration from embryo-derived calli cultured on MS medium
supplemented with various concentraion of polyethylene glycol 6000 (PEG).

Nao. of
PEG
(%) calli surviving  calli forming total shoots
cultured calli (%) shoots (%) shoots per callus
¢] 70 529 5.7 49 12.3
10 75 78.7 i3 2 20
20 95 50.0 0 0 0
30 80 18.8 0 0 ]
40 70 0 0 0 0

wan lthiluwsin 35.8% uazaae 3.0% 8a3 Mg

o =1 1 { J

a1 hidlusinuacsanaasdatnauiniialfog
ar o a R '

unRRFLMEMMINLRL PEG annaidudugandn 10%

J L ~ - Addn 1 L

Auly ﬂcaLaanLmaaanummamg‘lﬂuumms

ﬂ] - L G )

AfN PEG e diutueng g

a \1 P-4 94 L
arsneiw Ll nawuasnmaadgineiwnis
AALADN

o & A9 ¢ &

LARARAIWIIRBIURAIWI TR LAY PEG
2 & v v . o o e
Wil PEG euidutudn 9 unsunaas Msaadia
sanTadaw liuaaimdn HAAURSTIN G Ud

cl ol (3 P g L% ar
gaaflafauratinuinalddrsunadads

122

) J O o L7 -3 L o ;:
nan”l,ﬂl.aﬂeuummsgm'ﬁnmlwanuanma
A A‘ G a v s =
IR Lwa-zsnm'lm;@a%aﬁmwwmtﬁuuam&a:ua@
o« . & P2 f =
ding wigduseandewalnguasudaus

HANITNARAIWULIT NHURAINNNTTLNAE
ry o - o
desllwm Uszans 2 dad yefdmuuunads
) r g a & & -
dang 3wl Susaefiielundasg wasw
o A Q& Al s o .

snddoniufihesussaislflufiga @uuaa
o d r-r-N 3 e mi ~
aaﬂns‘iﬂ'z@'sa@agvl.@mummmm PEG a7Y
Wududnag wdldsusadaunuiugafiidon
paawiaTnle AfhyuaadaaIng? WD luawuA?
d .y (=] B 1 L3 L
fintawnaiuin 1 §lavineu waqdede

o a v oo -
FVIRVIITININBAT ‘ﬂ'i’l 13 aUUN 2 HOUAAN-TIWIRN 2538



J L o s &L [ e ‘a
‘lﬂmuwufﬁmﬂﬂm'lmnmu WU UARRATILNAL
A‘ é L= s )
WRenuua IR EY PEG anunsanaiu il
vaa laludas 5.7% (Table 2) udszunadad

= ! A : A A 1] b
gaaiadwaiy 12.3 vaa uAsdaNHIUMIAALRSN
Al - £l A £
UnaIm1TALEN PEG 109 ddasiniswaualy
. : , < o
WutoadiNes 1.3% wdasunadaivoaifiadu
= - . ' w o a
Ry 2 gaatmun (Fig.3) IULARRANHIUNTAR
- o '
WHanuueImMNIGY PEG 20 uay 30% Ligtnin
warw lUilusaald wiedidamsifiauae 0%
a bt e nl A‘ A -
FnTuunasaMtwislioIuuaInI A8 PEG
¢l w  a A E
40% euvue lLbfusasafseadda Tesuisn
il gninldifeduld
ARG lunﬂiﬁmaanﬁﬂﬁuﬁmman
n . X .
UzH 105 NUEd ey MWz REIURA R FUKE T
o e | - -
LAY PEG 10% 1ri1uunissstiseadda
auTawan lddluduld agelsfianudasins
waw Wiluduenanifes 1.3% fendniuuasds
o W F ;
AIWMIAALRENLU WIS PEG gInin 10%
A’ ' a = (% 94 o G
Il lisnansowann i ifuenls luvuaadoanu
Ketchum et al. (1987) laaaiRandugdrimuuds
& a et
lasmMswIzlREILARARUWEMNTIE PEG a1y
VAT 0.1, 0.2 war 0.5% uasaranintmiily
ar o olcda w ' = 2s
wandaNifinsaaunamiTnalianwanidudu
It 6 o Tudnaing Pokkali uaz 2 FuNWUL Giza
d o 2 ¥ o y A
159 Hydrwrududldasuinidunu
lasdn@lunsdafaninrluszauimadlon
& s A o &
MItwziRoabailavIatoasnoniw Snvzdseay
o o o =l A me,
nuianiienuassaAnununIaiiiasaasin

Cr =t [ ol ~ R =l Gt
m3aaiian liaursowann lududy wiewaun

= 9 a o o & o a
Tduduludanfidrann refianaitannanly

. & . Iy
ndinTuasumIdafanigadgmniziisouy
a1 IRIATIEALTuIaIWIY (Sarma and Rao
1991) auvilifAaalruiedndvasfuuas

) 4
lavluloy (Evans et al. 1984, Ling 1987) @i
Naﬁﬂﬁ’mﬂa”gmuLﬁsmwmmm‘lum‘sﬁ'@umm
\ludu (totipotency)

g7 R, AN INILASSEANUNLG 8
ANTWULRY

paafiatguIInuARSEINUMUAaEN N
BN Lﬁaﬁﬁﬂ‘lﬁLgﬂdvua’tﬂTﬁ%@T Ms flitdums
augumanaigidula aaoadennld 100%
Walddudn g, ﬁaug‘stﬂuﬁﬁaﬁwaanﬂz&nlu
m:mamﬂ@'{ﬁmwL‘%auﬂgnﬁ'ﬁﬂﬂaaa (Fig.4)
TapunadaftiuniTdalanuuamisiiy PEG
10% awwrsawaviduduin R, ﬁaug‘mﬁ@i’
WRoe 2 duwrinii (Table 2) #udndiuiu 49 d@u
WAUINIINULARARALNIZLA Do na w1 191 Lal
1@y PEG @tm%’nm%umzfi’aéfuﬁnaaﬂman Weur
Wuifiswiesndn R, mﬂtfua:ﬁ'a‘lﬁﬂgmﬁu
gn‘ff’t} R, WAZNAFAUNITNUNIUADTATWUAS LY
Foullgniirnaaamisluulaiwmanasdaly lag
muqulﬁ'ﬁui’r}mm{ﬂm:U:@ha6] YINTIIIDY
Gula din szend sezasrivs uassEuzeanT™
e

ggu

lunsdiudgedianeniuguniaenuss
105 numudaanwualagnmIaatianuaass
Aflfiareauuamifil PEG anuidudusdnag
wuit darniTiseadieuosunadaaaadieain
Wntuvas PEG luawiifiuduonn 10 1 30%
WARFRAERNARANUTUTUWIES PEG 40% UAARE
Araafiaunerwiailiidy PEG wazidiy PEG
10% iinfsnsaiau liueuwls udaan
mswannldiiududrinn antuamududures
PEG Timinzaudnivldlumssafanuasdad
NUTTUADTNTWURS Vlu'm's;;mﬂ'i'] 10% r’ﬁqan’h
funasafisoadiaszliaursowaun vy

o

Thai Agricutural Research Journal Vol. 13 No. 2, May-August [995 123



wnansaudy

navidpeTsgianisinsas. 2537, ajdanumIaininda
nsaa1a wianainuatll 2537 uszAianu
unaliint! 2538, duinsmesesianmisinuas
NTENTINBATURZENNTOL NFINNY. Wi 1.

tiznt #iAdae. 2532, walulafifinwiunnlinggn
Wufifin. 2. Ine. nw. 20 461-473,

Uit a3R%aq uar wifingd FamATegeIm. 2537, M3
wann liiudusssuasdafindyanan dwnzuag
T1man (Oryza sativa L.) Wufymanuz® 105.
2. inuaimaasd (nw.) 28 : 27-37.

9ind wdipwanl. 2530. Thmanvneanusd 105 1w-
widuazing Tassmsamanatm uninondy
InsaTIERT NTINNY. 45 Wi,

L]

quisfiiniinues. 2537 n. af@nminuaiuadlsine
Iny Tiwndgn 2536737 dnnnuiaregfians
INBAT NTENTINNBATURTANATAL NNy, win
138-141.

gudadidmunuas. 2537 1. NuaukamIdTeiwnl
Medswia diwnzlan 2535736 dnineuesegia
NTINBAT NTENTIUNHATULASEWNTI nIUNNY.
w61,

Bressan, R.A., P.M. Hasegawa and A.R. Handa. 1981.
Resistance of cultured higher plant cells to polyethylene
glycel induced water stress. Plant Sci. Lelt. 21 : 23-
30.

Evans, D.A.,, W.R. Sharp and H.P. Medina-Filho. 1984.
Somaclonal and gametocional variation. Amer. J. Bot,
71:759-774,

Handa, A.K.. R.A. Bressan, S. Handa and P.M. Hasegawa.

1983. Clonal variation for tolerance to polyethylene

glycol-induced water stress in cultured tomato cells.
Plant Physisal. 72 . 645-653.

Ketchumn, J.L.F., O.l.. Gamborg, G.E. Hanning and M.W.
Nabors. 1987. Tissue Culture for Crop Project
Progress Report. Colorado State University. Fort
Collins, Colorado. p.24.

Ling, D.H. 1987. A. quintupte reciprocal translocation produced
by somaclonal variation in rice. Cereal Res. Comm.
15:5-12.

Ling, D.H., P. Vidhyaseharan, E.S. Borromeo, F.J. Zapata
and T.W. Mew. 1985.
germplasm to brown spot disease using phytotoxin.
Theor. Appl. Genet. 71 :133-135.

Murashige, T. and F. Skoog. 1962. A revised medium for

in vitro screening of rice

rapid growth and bio-assay with tobacco tissue cultures.
Physiol. Plant. 15 : 473-497.

Sarma, N.P. and G.J.N. Rao. 1991. Tissue culture in rice
improvement. Oryza 28 : 283-294.

Schaeffer, G.W. and F.T. Sharpe, Jr. 1983, Improve nce
proteins in plant regenerated from S-AEC tolerant
callus. I Proceedings of a Workshop on Cell and
Tissue Culture Techniques for Cereal Crop Improve-
ment. Science Press, Beijing. p. 279-290.

Sri Nanan, W. and T. Sri Mariani. 1994. In vitro selection and
production of rice plantlets tolerant to picolinic acid.
In Seven Meeling of the International Program on Rice
Biotechnology. May 16-20, 1994. Bali. p. 299,

Zapata, F.J. and E.M. Abrigo. 1986. Plantregeneration and
screening from long-term NaCl-stressed rice callus.
iRRN 11 :24-25,

124

' a Jd w a
TRV INVINEAET ﬁﬂ 13 AUUN 2 WHENIAY-TINIHN 2538



