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Effects of Flash Flood on Growth and Some Physiological Changes in
Thai Rice at Tillering Stage
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2 x 6 factorial in Completely Randomize Design (CRD) IneiiladuusnAeguuuunisugn flaes
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anmivhumilesendnn 10 wufiues) Yadeflaesdionudim T 6 Wug éun drvouvadvs
(Chonlasit), iwaylan 2 (PSL2) Unusnil 1 (PT1), nu51 (RD51), nv61 (RD61) wag U13u1Ineued
105 (KDML105) wan1svaseswut anmetvisditonafiuaruguasediduinistasiluy
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Abstract
The objective of this study is to investigate the impact of flash flooding to the
growth and some physiological parameters at tilling stage. The experimental design was
conducted in 2 x 6 factorial in Completely Randomize Design (CRD). The first factor was

growth conditions which was consist of control and submergence. The second factor was
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rice varieties including Chonlasit, Phitsanulok 2 (PSL2), Pathum Thani 1 (PT1), RD51, RD61
and KDML105. The results showed that flash flood condition had affected on growth and
development to all rice varieties by increasing plant height and elongation, whereas
decreased in leaf greenness (SPAD unit) in all varieties, and decrease in maximum
quantum efficiency of PSIl photochemistry (Fv/Fm) in Chonlasit, RD15 and KDML105
significantly after submerged for 10 days. Chonlasit and RD51 are grouped as high
tolerance varieties, while PSL2, PT1 and RD61 were categories as tolerate variety. The
KDML105 was moderate tolerance variety. The results presented here suggested that
chlorophyll fluorescence measurement can be used as a technique to evaluate flash
flood tolerance in Thai rice variety.
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Wisuifeufuiusdnilldanmnsoadcdulesennald  wenaniddmuh  idevhniaien
Wosomaindeuuiulusen  Snalidndiveinsdunsmeiuaanacde  20%  Snienis
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n15IAUsEANSATWYRINTSIdNEs (Fv/Fm) n15iaA1anuliaaluing (SPAD)
myinAszansamnistduadiuludn (maximum quantum  efficiency of PSII
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100-Max-LM-D/USB, PSI®, Gzece Republic) lngnauyinnisinan chlorophyll fluorescence i
fazgninluliluiife (dark-adapted) Wunan 30w vhasinruszavsanmnnslduas
(Fv/Fm) Tugaaian 13:00 - 15:00 u. andudadiaudeslu (eaf greenness) daepdadiiotn
Usurumaslsilad (hand-held SPAD-502 chlorophyll meter, Konica minolta®, Japan n1¥in
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Lﬁaﬁwﬁnag”lmwsLLmﬂﬂaLﬁuﬁ' fudunssassanziviy Tnennauaunsvnaes
WUU Factorial in Completely Randomized Design (CRD) lngiiUaduusnpieanimnisugn d 2
sefuRruinnlugmuauitugnluanzni Aemsinwssduihlunssndlsitiaigs 2-5 cm
mﬁaﬁaau LLawé’fwﬁnﬁﬂaﬂluamauﬁwamamwﬁﬂmm Aemssrassanmivhugundulagly
imummﬂ’mamn 10 cm Twgasnsvaaes wastladed 2 fe WUGT1 AU 6 WS YIS
nPaes 5 mmﬁmamumwwmauaﬂumqwmamﬂimaiﬂwﬁvmwﬂmmmwn 10 cm
L‘Uuwm 10 Tu ’mmmawaamuma Wasidunistad Useiliuanunumulaedusiuiune
m‘mmmummm LLa“MaﬂmﬁJumﬂmww 64 Table 1

Table 1 Standard evaluation system of rice for submergence tolerance

Scale Submergence tolerance
% death of tiller Tolerance level
1 death of tiller < 10 % high tolerance (HT)
2-3 death of tiller 10-30 % tolerance (T)
4-5 death of tiller 30 -50 % moderate tolerance (MT)
6 death of tiller 50 - 60 % moderate susceptible (MS)
7-8 death of tiller 60 — 80 % susceptible (S)
9 death of tiller > 80 % high susceptible (HS)

Adapted from STANDARD Evaluation System of Rice, SES (IRRI, 2002)

nsRssideyanieaa

thifeyafilduniinsesimuudsusumsadflasiSoudisumnuunneiiessming
Aademeds Duncan’s Multiple Range Test (DMRT) fisgduiiudndy 0.05 Tneldlusunsu R
kae R Studio (RStudio Team, 2019)
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Nnwamsvaaemui  Wethdudmiieglussezunnnadiudl  Tunaseuluuanm
$raesiwhaduna 10 Yu mgaesiuinds 6 Wufiiugeduesnedidoddymeada (P <
0.01) WenFsuiisuivsiuinegluanmzund fuginiidnisBafgunniigaluaniizdivia
wnfignfio KOML105 Augeegil 91.65 cm wugimiidiarugeiutosiignileagluanmis
viwde PT1 fimnwguade 77.38 cm (Figure 1a) iieiSeuliisudnuaiesioudnmstiadives
d1#u (% elongation) wuinsiusAdAfesfiando Chonlasit uay PSL2 defiiedidudinisting
YDA 23.12 % Uay 22.18 % Mwau Wug KOML105 uay PT1 filesidudinistada
afianfi 43.01 % way 43.92% muddy (Figure 1b) WosdudnisBadannsaldidutoud
vosnsUsuiwestnufieliegsennielianinsiving  esnduinldldenslulenaniiavan
11 ileairmdanudmiumsdasmsdisu e lifudnliinszuaunsmsdaanevishouadls
Fdu (Pedersen et al., 2009) Wosidusmstiafafinanazinavhlidudndanumumustoann
wihwihalflosasulude esmnduinldlindsnuiiavauldusumstag fnavilide
than  Fudmtudiinaminsnisiliusiis  desstutwiuiuginiliinstasried
WesiduinsBadilien Suduteusdvesdnumznismmusetvhunuudundu Tasfivasding
avaundanuliliidlethan wavihndsnusnanlUlddmunisiusa (Ram et al, 2002:
Jackson and Ram, 2003)

HavasEnIYLsensiUAsuuUaswasaaslsiaduazUseausaimnsiduas (Fv/Fm)

Mnmsieszinuiinueaelsitadusduinlugamuey wasgnsassanimii
Tudnaita 6 Wug (Table 2) Tael#iaos Chlorophyll meter @dlsmiasnisTaidu SPAD Unit 1
wud Aaudeludnnlugaaiuey Tudnaf 6 Wugieisewing 30.16 - 38.30 SPAD Unit fidn
innnhlugesraosanzivhuduan wiliuwnsmisadd snifu KOML105 Taefidsewing
32.51 - 37.03 SPAD Unit LLamdwLﬁaﬁusﬁﬂaagiuaﬂwaxﬁwﬂnmﬁ?u Usnauuasiidssnuandsludn
anas yilraNaINIsaluNSRIATITRMBLANeManas dwaliainnulslutnanamiy
luse waganwansvmaasssansliiiud danuwdsusiuludnwazainnudeiluneldanig
dhwhaftwuluusiaeiug

namsAnwdnunglsEaninmnslduas  (Fv/fm) (Table 20 @udunsinen
Aaalsiladgonisalgud Tasmsiansnevaussseisingwesivfiinananiziaion
lornaniizuindan (environmental stress) FauansderuannIaves photosystem ||
(PSII) (Baker, 2008; Maxwell and Johnson, 2000) wu3n Aaas Fv/Fm fianuunnsnaiuedng
TledAtyneada (p < 0.01) F¥NINWTANWA uazdinuuaNA1sEnIneU Jaunusveiugdn?
wazvIRILS (o < 0.05) uilsmuaruuandevsaiRssriatusiiake 6 siug Fudnnfiugnlu
anmzUnAfidniedes Fv/Fm sewine 0.70 - 0.73 Gasuenindudnilimugauauysal edudng
oluanigiwhudunar 10 Yu wuhe FuFm anasegelifoddmieada fdedoog

¥ '
S o sa

5811919 0.58 - 0.70 V19l WugnA1 Fv/Fm anasnniignadeiiug PT1 soseunfe PSL2 uay

q
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Figure 1 The average of plant height (cm) of six varieties under control and
submergence condition (a). The percentage of plant elongation from original
(relative to control) of each varieties (b). Data present mean SE, n=5. ** ***

indicates significant differences at p < 0.05, and p < 0.01, respectively

RD61 @ud1su A1 Fv/Fm ‘mamaﬂmmakuﬁuﬁmmamawmiawmumﬂmmummﬂaa
ma“lmmmmﬂunmmu aghalsAmudaiug chonlasit uaz RD51 LUuwuﬁmwmmmmm
v Tsaeandesiudn Fv/Fm flanasdslsifianuuandionmadn uandiifiuiniugianani
aunumuseansivhy - dwalirnuszavsnmmsdaansiuadlidfimuwansioneedn
dowSsuitsufuaninzmuny duiug KOML105 Auansdn Fv/Fm anausilsiunnsiisoeadl
Toddymeads enadummedinsusuilaenistaneddudieliiusyans annisdaunse
wadldlndiAsatuanmundanniign

AuUUYEUNSY

msUssduamumumudwisdundulussezuannadiuiinuh - S 6 WGl
Wosidusinenmeunninetu  Taefdunenedisagmeldannedvimduna 10 Yu ey
58919 6.38% - 32.0% (Wanesis Table 3) Inewuiwiugifiuesiduddumionedosiian Fsdn
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oglusziunnuMUYINTiga (HT) A i Chonlasit wag RD5T WwIAEIfUTBINMITeves
Siangliw et al. (2003) wag Toojinda et al. (2003) ﬁlﬁﬁﬁwufwmumﬂﬁnﬁuﬁ: FR13A,
IRA9830 waz IR57514 swaniuinvnnenuyd 105 IHludvenvadns (Chonlasit) uaz
RD51 Fefiawannsalunisyuwihudundu duiusiisnoglussdumumu (1) luiug PsL2
PT1 uay RD61 TsfiiUofifudvionosewing 14.03% — 20.95% difug KOML105 fiszsy
AumuvYUIUnaIs (MT) dandasidudndenainiu 32 %

Table 2 The statistical results of SPAD value and Fv/Fm of six rice varieties grown under
control and submergence condition. P-value are given for “variety”,
“condition”, and “variety x condition”; n.s. = not significant; * = p-value < 0.05;
** = p-value < 0.01.

Variety SPAD F-test Fv/Fm F-test
Control Submergence Control  Submergence
Chonlasit 38.30+0.76 37.03x2.19 ns. 0.72+0.02 0.68+0.04 ns.
PSL2 36.96+2.26 36.03+0.69 n.s. 0.73+0.01 0.58+0.04 *
PT1 36.53+2.49 33.72+2.36 n.s. 0.73+0.04 0.56+0.08 *
RD51 37.63+£1.92 34.54+0.35 n.s. 0.70+0.02 0.64+0.07 n.s.
RD61 34.16+1.12 32.51£1.75 n.s. 0.71+0.06 0.62+0.02 *
KDML105 38.17+1.50 33.92+2.6 * 0.70+0.05 0.70+0.01 n.s.
F-test
Variety * n.s.
Condition x> x*
Variety x Condition n.s. *
CV% 4.82 4.86

Table 3 Submergence tolerance and % death of tiller of six rice varieties after
submerged for 10 days.

Variety % death of tiller Scale Tolerant level
Chonlasit 6.38 2 HT
PSL2 14.03 2 T
PT1 20.95 3 T
RD51 3.36 1 HT
RD61 14.49 2 T
KDML105 32.0 a4 MT
Ry

L

anmzdwhuwuudundudsalysiuiidinistafimsidunady  duseansainnis

v
o o

dupswiuasanas wasiinaseranudeiluanaslomieuivgamunu Tudrive 6 wug 11aWug

q q
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