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Production in Thai Rice (Oryza sativa L. spp. indica)
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Abstract

Abiotic stresses, especially salinity and drought, are the primary causes of crop loss worldwide including
rice which is a major crop. The adaptation to salinity and drought stresses of five rice seedling varieties grown
in a photoautotropic system were used in these experiments. 14 day-old of rice seedling varieties were treated
with 100 mM NaCl or 100 mM mannitol for salinity or drought stresses, respectively. Rice seedling varieties
treated with salt or mannitol had dissimilar detriments of physiological growth and photosynthetic pigments.
Among the treated seedlings, KDML 105 and Klum Sakol cultivars presented the highest physiological tolerance
to salt and manitol stresses, respectively. Different rice varieties have specific flavonoid metabolite pattern in
response to each type of stress. The methanol:HCl extraction of tolerant seedling varieties showed more increment
of flavonoid metabolites from late biosynthetic pathway (tannin and anthocyanin) than control. These substances
are known to take part in complex antioxidant system which mitigates the toxic damages in plant. Thus it might

relate to the effectiveness of salinity and drought tolerance.

M yty (Keywords): abiotic stresses, anthoeyanin, flavonoeid, indica rice, mannitol; salt
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wenuniigau i uitsdalimsatheeryyadase (free radicals) Lﬁu%usﬁaag'iuﬁﬂnzm?ﬂﬂ ﬁngﬂtﬂai'
von lyduen lovou (superoxide anion; O ) laTasiounloionnlud (hydrogen peroxide: H0) lansonda
us@Aa (hydroxyl radical; OH) [12, 13] maa’ﬁﬁvﬁw’fmﬁna"lﬂﬁluﬂﬁﬁﬁﬂﬂgya%‘ﬁi:mdﬁiﬂﬂi«fﬁeu"lmﬁ
@199 15U GgLﬂafﬂﬂn‘lmﬁaﬁﬁilﬂﬂ (superoxide dismutase) UANUAT (catalase) nleseondiad (peroxidase)
udu [14] uammﬁ%ﬁaéfmﬁna"lﬂmiﬁ%'wmsﬁﬁﬂmauﬁﬁiumsﬁﬁﬂwgaﬁaiz 19U UDTABILN
(ascorbate) ﬂgé’fﬂ‘t’li’ﬂu (glutathione) sauﬁqu'sntjmﬂahuaﬂﬁ (flavonoid) Lﬁuﬁ’u [15]

’mﬁntjmwai’maﬂﬁ%ﬂnd]uminﬁﬂgﬁﬁ:.ﬁﬂmﬂﬁﬁé@é’fuﬁﬁaimwmaaﬁ' (phenylpropanoid)
1IN °lumjuf:ﬁyugﬁﬂmﬂﬂmﬁwﬂaﬁaima (malonyl CoA) Laﬁ'wﬁimaqawq"ﬂﬁaimwmaaﬁiu
Au1Tadalae (coumaroyl CoA) nu*ﬁqﬁmaﬁﬂﬁﬁm aasondiads (hydroxylation) WEaaFY (methylation)
Inaladaady (glycosylation) visoliiaa¥1 (phenylation) inatliimsysznendie meluddsrduanzy
wlalaweed (Ui 1) Tﬂﬂﬁmaﬂizﬂauﬁwﬂuﬁmgqumﬂumsﬁwmmﬂahu (flavone) taliuea
(flavonol) iwla 11 Tuw (flavonone) ot In Twaiiy (anthocyanin) uazna launiui (gallotannin) [16, 17]
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NIMUATN (abiotic stress) [18] FamunTnisazauvesmsnguilalwess lumsnevdupsdoiadgii
(UV-B) gaungiiaazanuuiauds [19, 201
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o 3 9 v Jdaa :/I o a ~
YNV TWNUTOUAN (Oryza sativa L. spp.indica) N5 awwuﬁ: (VR0ANEA 105 ﬂnmm
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3-Malonyl-CoA + 4-Coumaroyl-CoA

l CHS

Chalcone

CHI

F3H, F3’H, F3’5’'H

Y 4 F3'H \ . 3-OH-flavanones
Eriodictyol =~ 4——— Naringenin — 3

(dihydroflavonol)

(Flavanone)
fo ICNS
Apigenin
Flavan-3,4-diols Kaempferol
(Flavone)
(leucoanthocyanidin) (Flavonol)
/ l LDOX
l oMT
Condensed tannins
(proanthocyanidin) i)
Anthocyanins

a_ B8 o ¢ Pz o 2 Y A '
i 1 Tavadunsierinla Tmesalufiysugs uazvihivesanstsznoumsd: chalcone synthase (CHS),
chalcone isomerase (CHI). dihydroflavonol-4-reductase (DFR), flavanone-3-hydroxylase (F3H), flavone synthase (FS),

flavonoid 3’ hydroxylase (F3°'H), flavonoid 3’5’ hydroxylase (F3’5°H), flavonol synthase (FLS)

leucoanthocyanidin dioxygenase (LDOX), O-methyltransferase (OMT), rhamnosyl transferase (RT)
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o2& 1A (acctone) Usuas 1.5 Tadans #a3fgumngdl 4 osrmuaidea fhunan 48 1T hduladild
'l‘ﬂﬁﬂmﬂﬁ@ﬂﬂﬁuumﬁmmEn’mﬁu 662 644 uaz 470 W1 luwas [22, 23] ezt dnmunaiten
anaolsNade (chlorophyll A; ChA) ﬂaﬂiiﬂaﬁ’ﬁ (chlorophyll B; ChB) uazmiﬁﬁuﬂaé{ (carotenoid; Car)

v ¥
Tuniielulnsnsuseniuimidnag (agg' F.W.) augasasil

Chlorophyll A (Ch ) =9.784D —0.99D
A 662 644
Chlorophyll B (ChB) = 2k42D  -465D
Carotenoid (Car) =1000D_ —1.9Ch ~63.14Ch_ /214
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e 15 it g lafldhlsammsganaundsiienueasu s30 wTnuas dmsvmsndu
wouIn lyeaniiy 336 M1 luwas @ MSUONITN (apigenie) c’?azﬂumsmﬂmﬂaim 550 W1 Tuwas dmsu
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nguilaTauea taz 330 W1 THINATAHSUUITUITN (naringenin) FudwasngutanTuu M ldzuaag

v
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2.5 MINATIZHNITDn
g 1 ~ 9 o
l#msnaaes s Mluudazyanisnaass (n=5) soauuumnaasalasly CRD wadildiia 1y
FATILHN9TDARIY ANOVA 1182 Duncan’s multiple range test (DMRT) Tao 14115153 SPSS version 11.0

(SPSS for Windows, SPSS Inc., USA)
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asai 1 fnavesssndagiildlumsdunssidouasesdundidnmeiuging Wldfuanizaieann

¢ a o
Tmﬁﬂuﬂaﬂimm:uuuuwﬂa L“:L‘]’L!L'm1 2-4 U

Wug ms a1 | Chlorophyll A (ugg' F.W.) | Chlorophyll B (ig.g' F.W.) | Carotenoid (ugg' FW)
¥ABANZA 105 | control 0 718.45° 210.05° 244.02°
control ) 760.15° 215.11° 306.09°
control 4 894.98° 228.33° 331.29'
NaCl 2 467.73° 116.19° 215.17°
NaCl 4 580.93° 138.74° 236.56°
Mannitol 2 464.57 110.67° 212.42°
Mannitol 4 469.54° 112.79° 220.37°
nusil 1 control 0 428.10° 102.82° 173.75°
control 2 542.09° 130.53¢ 242.09"
control 4 574.69° 145.90° 245.43°
NaCl 2 450.45° 109.44° 200.27°
NaCl 4 425.53° 106.21° 199.88°
Mannitol 2 462.55° 110.07° 210.58°
Mannitol 4 448.63" 10835 207.36°
Ag (@naung) /| control 0 625.27" 139.11% 250.71°
control 2 833.75° 259.42° 310.78°
control 4 567.18" 244 .89° 247.21°
NaCl 2 555.43° 170.55° 238.63°
NaCl 4 365.03° 135.31° 177.16°
Mannitol p) 604.83° 178.96" 240.48°
Mannitol 4 513.33° 143.51° 232.49°
e control 0 563.93" 141.12° 220.05°
control 2 749.77" 177.37° 280.24¢
control 4 748.55¢ 174.79° 275.56"
NaCl 2 465.89" 109.96° 193.67°
NaCl 4 415.59° 100.98* 175.81°
Mannitol 2 539.72° 126.39° 211.19°
Mannitol 4 42743° 102.22° 189.91°
Ag (VouuAY) | control 0 709.50° 182.23° 239.45°
control 2 820.63° 206.31" 262.73°
control 4 863.49° 220.98* 279.31°
NaCl 2 629.40° 168.02° 23226
NaCl 4 503.42° 133.08° 214.51°
Mannitol 2 762.46° 196.32° 260.38°
Mannitol 4 631.81° 157.07° 244.69°
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