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Abstract

Chitosan, natural biopolymer, can be applied to trigger immune system in many plant species under
abiotic stress. The objectives of this project were to 1) study effect of chitosan on rice yield potential under drought
stress condition and 2) determine the most susceptible growth stage to drought resulted in yield loss. The
experimental design was a split plot design and the main plot was arranged in randomized complete block with five
replications. Main plot was five drought periods, including at seedling, tillering, panicle initiation, heading stage and
no drought and subplot was chitosan spraying and no chitosan spraying. It was conducted at an opened
greenhouse of Rajamangala University of Technology Suvarnnabhumi, during June to October 2012. The results
indicated that drought stress at different growth stages showed statistically significant differences on leaf greenness,
dry matter accumulation, grain yield, tiller number per plant and harvest index, however it tended that drought stress
at vegetative stage (seedling and tillering stage) had more negative effects on agronomic traits (plant height, leaf
greenness, dry matter, tiller number per plant) than at reproductive stage. Grain yield and translocation of
assimilates (harvest index) were negatively affected by drought stress at reproductive stage (panicle initiation and
heading stage). Foliar application of chitosan significantly affected leaf greenness and tiller number per plant. But
the interaction between rice growth stage and chitosan application did not show any significant difference in all traits
under drought stress.

Keywords: chitosan application, drought, yield potential, rice growth stage

unin fastiwnfiansaivetlesiuan ningaaingnn
A

¥ =1 A a o | a r a A G|
raungiasygianidndAnyees  lalagwiluarsduisdsssuaplqnantimdu

¥ Y

dszwelng aliiundoulnnjreslszmatlgning
@ A o . o @ o o o &

Wuntanuazdeeandrauiniduaisunuilerns
Tanlull 2554 fnvundgninoutlisnuayszano
61 &l nanARTINITan 23 BuFu LAzl

) ¥ | 1 %

nsgdeaandraiiuyarsaniszann 19,611 §1u
um (@aunanidseandnnlng, 2555) usitlyun

\
) =

aAryadranilannulunisnandione aninde
o o & A Y =R Nya = '
uas aztiuiunlgndnedclfzuannudamiaseng

a’f al' 1 o L% k2 al
10 2runILuInIsnazdaana i fudnaf
ATNLIILTILATNUNIUAD ANINA1TIVABN
uI/ | 1 £ 0’1 QI/ dﬂl v d’l
AT WD HIURUANININABITIATIITRAI N
faliatesanida wazlidenansznusanis

wanyiiulanaznisliinananaasinnaaiube s

L. py Y o A v A a v
elicitor waldriuNgarnszsuliingianisa319

o

ay . o o v a v
NRANAY (immune) Taanisdntinliiinanisa3ng

Q

413 secondary metabolites UNaAANRAIUN 1
Agtiuinnununiwiieagluaniningm

(stress condition) (Ganesh et al., 2002) 1an

12
SIS A

anugeiAnaNRlun1snseiulefidusiniseen

v
o o %

% v
LAZNI9FANAIIBIALUNANURNUNY (Thobunluepop

o v a

et al, 2008) uwarfNiNANTzFUNTATALIR

WALWNNANARNYBI919 (Boonlertnirun et al.,
aa/l al” & !

2008) Wivilinazedd sznaudiunnnluluiana

aaalalng1uifluans Usrnavlulnsauidadgay

=5

seinlse@nininaesaas lsiastaiussadeg

néAydmiunisdaamediuas sudlunseuou-



32

Q.umzd. 1(1) - 30-40 (2556)

d‘ % o Ogl o ¥ v
naneadesiunsarantiwinuiswaznisiing
HARBINT  ANNAMANTRAINAINITE §110

'S

lalnmunnlilunislgndnatasnisudindniug

faluansazanglalamuneudgnanniduiinisaa
wiilesundrsesinaiyininduazildoudae
WHudnafdszavaninudeluunedasreenis
WwIgyLAule NRANABLAZNUNIUGDANIN
ﬁanz&mummmmm’%mLﬁuimrﬁiﬂiﬂwmgﬁq
Winauanld nsmanesiiidaguszasfiiedne
uazaglalnausadnaniwnisliinandnaesdin
nglianiwan mﬁmm:ﬁnmamxmmﬁmLﬁ‘u‘lﬁm
yedfigeuuenednme At gudenanili

ANIATNNNT HLANARYDIT1IAAAS
ABN1SANBN

1. UWHUNTNARDY
VNURBNNINARBILLUALANNAAN (Split
plot design) tHaanadtuan (main plot) wuLIw
Tuudenanugnd (RCBD) 911 4 41 Taadissaziden
o d’j
a0
lafevan (main plot) Aa svaznaRItyALTR
% d‘ Ogl A
2a9i19naTN 5 FETAD
1. laiflin 21010
2. 382FUNa (seedling stage, 25-30 44)
3. szalziAnna (tillering stage, 45-50 44)
4. 32ZA37199799801 (panicle initiation
stage, 55-60 %)

5. 9¢2izaan994(heading stage,70-75 1)

ade13849 (sub plot) Aa NsaanlalmTL 2
aal A
3313 AD

1. AanulaTnanu

2. lienulalngu

2. AaN19AUUIU

dgndnasiuguyus il 1ludsduudauin
WUENUAUENANG 60 LIURLNAT LAYDRULEN
Wiwae 5 fwds Wesiundnengls 14 Ju Guan
wulalnany (90 % DD of polymeric chitosan)

v v :// :: 1 dl v
AMENd L 40 ppm ATausnuazATIseldiladin
AITELAUNET F2UZUANNE TLUTATINTNEDY LAY
FTUTAANIN TINNINNA 5 AFY AIUEARANY

= 1 = 1 o 1 o v a

nsannulalaguasdnny 2 Suneunilinianisg
e uusazsraznaayAulAaa9dig n1ann
TiAnan waiatn lulsazscazniaasyauin
(AN98azReAYedfasuan) Taun1sssunesin
aanaNaaTNus aunseialudnquansainis
lufiau (leaf margins touching, O - shape)

ANNVANLNIUY 184 Standard Evaluation System

=2 a

(SES) (IRRI, 1980) asiduszunaindinining
nsdJiRguadneiininAtLuziinisdgniig
qunseiaivfien tuindeya ANgs N1sazan
0’1 o U o a @ ‘dl a -

WUTNUIN ATUALINYINANAR UAzaYALTznaLl

a U ) a g

NAKAR  WAUINNGtATIEAf N ul 91991
(analysis of variance) wazilFauiiaunanu
unnsnaedAedalaneld LSD (Least Significant
Difference) nn1maaadlulsaizauiuuitlnaag
nuangasmalulafsnanenagassuniszudg

IPRUNGUIEUDLABURAIAN 2555



RMUTSB Acad. J. 1(1) : 30-40 (2013)

33

NANISANELAZaNUaNE

1. AN
nasinliidnnanananszaznis
a a dl 1 o = o 4 ¥
wangbAuInnsneiu Anannliinaugeresdng
WANFNAUNNATA N192ATINTITEZaBNINUAL
% v 1 o v v 1
rezfiundnldidnanilitronugeaasdiiounnsing
AuN9ala (P>0.05) warliuans1eaInAIINgs
s Ay X L
2994199l wAnsEANNRsTEZLANNS

' =

wATATI9TNE el Hnaniliinanngeresdnaanas

o o a

aeialuadAYNNEDs (Figurela) HANINARDY
TdaAARDIILNIUNAARIYDY Sarvestani et al.
(2008) TaWLF1 NLATYLALTRAIBAINEIAE
1230 dndnanatinludasszay vegetative upay
laifinaranaiugetinannnnluta reproductive
) o al 1 1l ]

dsunisannulalanany wazludenulalngu

wuan ldinannliiponngeaesiinauansinaiunig

'
a

405 T9deAMERINLITUNARDIT8Y Lizarage-
Paulin et al. (2011) Fanudnns 1 lalngnuludy
ﬂé)’ﬁﬁﬁwmﬁagﬂu@ﬂﬂw abiotic stress TuHua1
HiArnuennredundtaesinatnaiady uazll
NUANNUANAIN AT AU AT duWus
TN ixﬂzﬂmﬂ?cyLﬁuimm%qﬁ‘mm‘jﬁﬁu

nsaanulalagny (Figure 1a)

2. AN RS L
= v Yo dl
ANenaa9 U I AFUNANTENUT
WANFNIAUNINED A (P<0.05) a1NN19TI1ATINT
sraznaRInyAuiaNFNeY Inawudn AnuLdian
199lud197AAN121ANN NI ZLANND FTEY
A3799998 DU LATILEIZADNTIN ﬁcﬁhﬁﬂu%wqmm
TURANNLANANNTUNN9EDRA (P>0.05) WALANFAIY
aa o = v A & A

NNADANUAINNTE2Ta9 U9 N I AR N Y
% P \ & & A o o
Funadn warlifinnsanatin 9leAAaudNemn Lay
FINUANNBANFINNNAD A MIA1UAN T LU
Twdnqszudnednafinisasnulalnguuas ldil

= ] 1 = ] = o %
n132anL taanwudn n1sRanwlalngulnanild
\ a = o \ ¥ Al =
AnadgANdgaesluditagendnludinainladd
nsannulalagiuest1asuds (Figure 1b)
ABAAARILNNULRY LiQiang et al. (2010)
wuI1 N3l lalpanudufAundunenan lugnin
AR NaN 1 UInnaaalsWasiiniau 6.7
wWedldusd uavnudndisenduiusssudneszey
naasyAuinuesdnafanaun funisaanu

IalpgulsiinnuunnFnan19add (Figure 1b)



34

9.4M34. 1(1) : 30-40 (2556)

(a)

H Chitosan spray

-
@
=)

¥ No chitosan

Plant height(cm)
[ T
B R ® ® B &
S & & & & &

-
=y
«

Nodrought  Seedling Tillering Panicle Heading
initiation
Drought period
Plant height
LSD.05 (drought period, M) = 8.28
LSD.05 (application, S) =ns
LSD.05 (M*S) = ns

CV(%) = 5.88

(b)

B Chitosan spray
B No chitosan

Nodrought  Seedling Tillering Panicle Heading
Drought period initiation

Leaf greenness
LSD.05 (drought period, M) = 2.97
LSD.05 (application, S) =*
LSD.05 (M*S) = ns
CV(%) = 6.85

Figure 1 Effects of chitosan on plant height (a) and leaf greenness (b) under drought

stress at various rice growth stages.
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Figure 2 Effects of chitosan on dry matter (a) and grain vield (b) under drought stress at

various rice growth stages.
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Effects of chitosan on 1000 grain weight (a) and panicle number (b) under

drought stress at various rice growth stages.
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Figure 4 Effects of chitosan on tiller number (a) and harvest index (b) under drought stress

at various rice growth stages.
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