ASUINNS TWTUNT : N1IRNBUAUDIIBIINBAENIIEITING N1TL3ULAULe wazHa
HER YeeUIUTYVIINeNUEE 105 warUyusil 1 foanTIwUIAL1 (RESPONSES OF
PHYSIOLOGICAL TRAITS, GROWTH AND YIELD OF KHAO DAWK MALI 105 AND
PATHUM THANI 1 RICE CULTIVARS TO DROUGHT STRESS) E]Tﬂ?i&?ﬁﬂ%ﬂ‘lﬁ’] :

AYBANEATIANTY A5, TANT WTLNI1, 100 nt.

ANEAEY : Oryza sativa/an gtz ue/a3 53Mme1e99712/J3unalnsdw/dsuuadasinu/
PNUAUNAINGH/AnuTulufiy

Ao o

Frudufinasvgiafidfyuossamdlnedaduiidesnisegannislulssimeuay
AnaUszma dnausamizUgnldluanimnndesiivarnnats ogalsfnu draduiai
FosnstUiinaann uazAoutgeulmdeannzaiidosuiisusufivdadu s
vpanuduluAuLay AU uasanng fonadudssalinandnvesi manaseeiad

o o

tfuddy Tnoamgluniany usenideaniiovesszinalne fiuinguszasdvesnisnmnaes
ife 1) Wefnwdnvarnaduguine a3sine1 nszuiunsmelued wawda uas
peAUsENIUNANER VBl 1IiugVInenNed 105 (KDML 105) kavuvustil 1 (PT 1) aneld
anmz1an way 2) emearmduaaingivesdiisaesiug nglénsmevauesues
Srvnzmneduguiveuarassinetluanzint mavnaesi 1 lévhnsmassudlane
ANUAENINFUFIVINGT @35IN87 ATEUIUNITNNTUAL NANEN kaDIRUTENBUNANGRYEY
dmangldannzandiluszuulelasling lasugndaa KOML 105 waz PT 1 Tulsaeu
aeld 2 anm (Wiihund wazanmziefenainnisviad) udusyfiudnumeniadugin
W @TINeT waEnTEuMINTIe Tuszeena STeThanne wagIEEroRNABN HANIS
nasomuiaeldannyrahnusdagwinguarassine1vesdniiassiusanas

1

agadltedAny Tunnsseenisnsyivlagianivssesoannen INEaNYMEAI YBIU1INUS
PT 1 anasunnniniug KOML 105 suandnvesiug PT 1 anad 36.3-40.9% uagiifiug KDML
105 ana 17.9-25.7% uazdanuinanuaeneas inevesinlanduiusidusuaniuy
wanAnvianun vonndganuhmdndiiluly (LWe) waedhsnsduamesiuas Tavduius
Favanusandn nsvaaesil 2 diduneldanmlssFouieAnvidnuueneduguine
uaraisineesinneldanzeini uasmanutuaningfvesdng Tnsfivimuudaey
Didudenutuludufiuansnediu 6 sz 7 20, 30, 40, 50, 60 kay 70% AWHC Tufuaes
yila (Auwmilel, C wagiusiumideivunsiy, SCL) wdruseiiudnwusdugiuineiay
aTineniednluszoendy szzuanne warszereanmADN KANIVARBINUTI AnYaENI

dugIUINYT @39INeT HaKER wazeIAUTENOUNANANYRITIlUNNTEEENISIRS YR UL



Weviauesinanasegsiitudiny Tnslanglussesunnne uassyazeannen dewali
HANGNYDNINUT KDML 105 anasdie 33-74% uagiug PT 1 anas 41-74% Wieanuduly
Ausiansriinanasain 70 WU 209% AWHC uenanildnwaznieas sane1vesdnn dan

14
o v ¢ [y [

andutusgaiuiminuiauasnandn uddnuay LWP deranduiusgegadetminu
Fefufahdnvariunldlunsusaduanudugeingivesinluduisaeswialnenis
Tinsnginisanaey wanaveassUsiinaaiugaingavesinaiug PT 1 lufuiaesiad
szpvndnAe 60% AWHC vausfigaingvesiug KDML 105 fio 60 uaz 70% AWHC lufiu C
wag SCL auanAy qm?nqmmaa%’nﬁqaaqﬁuﬂuw&JzLLmﬂﬂaLLazszasaaﬂmaﬂﬁa 70%
AWHC Tufuvisaossiln neldaninzainth dnfinsrevaussuandafulunuiug uae

4

se¥n15RTYAULe lagnisveasadiug PT 1 druseulmideaniizainiiuinniinug
KDML 105 nans3dedauaddnan LWP iudnvaeiiansathluldlunis@nesyduiludia
wagdnuenULAY Wesndmanduiusideuinasaadunandn waziinaananuwlsusu
YoIUUTDU 9 i1 Sisansaindnvaslaluynszeznisdyiulalaglivianeduile
o =g & a v v av e o oa v 3 da ¢ 1

viavaa wenanflArmuiugadnganlaainanuideiiiuayinslnihnduselevdsanis
lldarugunisiuuuuwindinieldssuuraUseniu wu nsdansihluundradieis

\Uenaduuie (AWD) uazn1sugndluszuuysedn (SRI)

g AluladnsHan iy aeilaTounAne f‘\’w
Yn1s@nwn 2565 A8ilpTpe19158NUTNWL W‘Q/

A A ) | %
A181YD1TENUTNWITIU




SARANYAPATH PAIRINTRA : RESPONSES OF PHYSIOLOGICAL TRAITS, GROWTH
AND YIELD OF KHAO DAWK MALI 105 AND PATHUM THANI 1 RICE CULTIVARS
TO DROUGHT STRESS. THESIS ADVISOR: ASST. PROF. THITIPORN MACHIKOWA,
Ph.D. 100 PP.

Keyword : Oryza sativa/Drought/Rice physiology/Proline content/Spermidine content

/Critical point/Soil moisture content

Rice is an important economic crop in Thailand with high demand for domestic
and international trade. Rice can be cultivated in a wide range of environments.
However, it is more sensitive to drought compared to other crops due to its high-water
requirement. Its yields are significantly affected by soil moisture deficiency and climate
variability especially in the Northeastern area of Thailand. The aims of this research were
i) to study the morphological and physiological traits, biochemical processes, yield and
yield components of Khao Dawk Mali 105 (KDML 105) and Pathum Thani 1 (PT 1) cultivars
under drought conditions and ii) to identify the critical soil moisture content (CMC) of
rice using the morphological and physiological responses to drought. Experiment 1 was
conducted to study the morpholosgical and physiological traits, biochemical processes,
yield, and yield components of rice under drought conditions in a hydroponic system.
Two rice cultivars, KDML 105 and PT 1, were grown under water stress and non-stress
conditions. The morpholosgical, physiological, and biochemical processes were evaluated
at the seedling, tillering, and flowering stages. The results showed that the morphological
and physiological traits of both rice cultivars significantly decreased under stress at all
growth stages particularly at the flowering stage. Under the stress conditions, all traits of
PT 1 decreased more than those of KDML 105. Grain yield was reduced by 36.3-40.9%
in PT 1 and 17.9-25.7% in KDML 105. Positive correlations were obtained between all
physiological traits and grain yield in both cultivars. The highest positive correlations to
grain yield were recorded in leaf water potential (LWP) and the net photosynthesis rate.
Experiment 2 was conducted under greenhouse conditions to study the morphological
and physiological traits of rice under drought and to identify the CMC of rice. Treatment
combinations were 6 levels of soil moisture content including 20, 30, 40, 50, 60, and

70% of available water holding capacity (AWHC) and 2 textured soils (clay, C and sandy



Y

clay loam, SCL). Al morpholdgical and physiological traits were evaluated at the
seedling, tillering, and flowering stages. The results showed that morphological and
physiological traits, yield, and yield components of both cultivars significantly decreased
under drought stress at all growth stages especially at the tillering and flowering stages.
Grain yield was reduced by more than 33-74% in KDML 105 and 41-74% in PT 1 in both
soils when soil moisture decreased from 70 to 20% AWHC. All physiological traits
positively correlated with dry matter and grain yield in both cultivars. However, LWP
had the highest correlations with dry matter. Therefore, it was used to evaluate the CMC
of rice in both soils using regression analysis. The results indicated that at the seedling
stage, the CMCs of PT 1 were at 60% AWHC in both soils, while CMCs of KDML 105 were
at 60 and 70% AWHC in C and SCL soils, respectively. At the tillering and flowering
stages, CMCs of both cultivars were at 70% AWHC in both soils.

Under drought, rice response varied between cultivars and growth stages. PT 1
was more sensitive to drought than KDML 105. This research also suggested that LWP
could be used for studying plant-water status and evaluate drought tolerant
characteristics because it had the highest correlation with grain yield, less influence from
other variables, and it can be measured at all growth stages without damaging the whole
plant. The CMC values found from this research are very useful watering index which
can be applied for precise irrigation control under irrigation systems such as alternate

wetting and drying (AWD) and system of rice intensification (SRI).
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