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Abstract

The detection of the minimum time and some parts of rice cultivar Taichung Native 1 (TN1) which
were transmitted Rice ragged stunt virus (RRSV) by brown planthopper (BPH, Nilaparvata lugens).
Dot-immunobinding assay (DIBA) technique could use to detect RRSV in asymptomatic TN1 rice. After
rice plants were infested within 15 days and could be detected in the sap of both leaves and stems at 1:5
dilution. The RRSV could be detected in the sap of both leaves and stems at 1:500 dilution and root at 1:10
dilution after the plant was infested with the vector for 60 days. In addition, the DIBA technique was
prepared the plant sap by using chlorophyll absorbents. Magnesium oxide and aluminium oxide were used
to detect RRSV in TN1 rice sap with the highest dilutions of infected rice sap at 1:1,500 in both leaves and

stems, whereas the bentonite and activated carbon were detected RRSV with the highest dilutions of
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infected rice sap at 1:1,000. For the rice sap from the root, the comparison between the magnesium oxide
and bentonite and the aluminium oxide and activated carbon can be detected RRSV with the highest
dilutions of infected rice sap at 1:50 and 1:100 respectively. The application of chlorophyll absorbents for
detection RRSV in infected plant sap by DIBA can be detected RRSV concentration which were three-fold
increase from the original plant sap of both leaves and stems and ten-fold increase from the original plant
sap of the root. Therefore, the use of chlorophyll absorbents can enhance the sensitivity of the DIBA

technique to be more effective.
Keywords: Rice ragged stunt virus (RRSV), serology, chlorophyll absorbents

AN

Tsaluvindng vizalsnddng (Rice ragged stunt disease, RRSD) Hanmnanladaluindna (Rice
ragged stunt virus, RRSV) dﬂﬂm@m%ﬁﬂ:mﬂﬁngﬂﬂizimmﬁﬁ’]m@ (brown planthopper, Nilaparvata lugens)
Fuiuamvz wunssrunaasausniissinasulati@elull w.a. 2519 (Hibino et al., 1977) wananTuRe
meunsszLaluiundgndnouauedeiu 7 WWun dsznaautiud sniade Buide didenn et
151 A Lmzajﬂu Wusi (Luisoni et al., 1982; Guoying et al., 1999) Isaluvdndnqneanuideunasanis
ﬂgﬂbﬁmﬁ%\ulﬁii:ﬁu 10-100 wWefidus dusunsszunnaesisaluvindraludsainalnenuasousniied
W.A. 2520 qu?nmﬁuﬁﬂ@ﬂ%qﬁﬂﬁuﬁ N7 (paddy rice variety RD7) Snetnainig e Smiaesidans
(Chetanachit et al., 1978) a5 lundnda @m@ﬂu'&ﬂ@ (genus) Oryzavirus 9@ (family) Reoviridae
fﬂumm%imﬂmﬂmm@wmﬂmzwu (icosahedral particles) aunALszN1L 60-80 W l1LNAT 1uumwu
(non envelope) aluy (genome) Az Lﬂumummmummmmumq (linear double-stranded RNA) RIUIU
107y (segment) (Conti, 1987; Wu et al., 2010) QﬁmimfmmuLquu%ﬂ‘ﬂiﬂwummmm”lqmuuamﬂmu
muwmmﬂﬂ@mamuauim ﬂﬂ@‘lmﬁmwammmimmﬂﬂﬂgmmmmwmmnummLLfaummuLmz
LeuALed FafhAanliiaAeudng uazdANgnasuugn 1AfeR¥imATiA Dot-immunobinding assay
(DIA vi3a DIBA) 34ilumATAN TS ANENATug NN A umATia Enzyme-linked immunosorbent
assay (ELISA) 1 lun1ImsaaeLdasnatiansansanyliasaluvind 18 luane g uddelinang
a1n19redlsALarnIInga laFaludausing | 2e9siudng mu%\imiﬁﬁmaqméﬁum@@‘ﬁsﬂ@a’mﬂamnmﬂ%quﬁu
MATlA DIBA WfiniiletlszAnnnlunnsmsagerlnfaluvinde Lﬁ@qmﬂﬂa@‘ti%aﬂuﬁﬁ;fuﬁﬂmvmmu
(interference) mimﬂgmmmmwamﬂnwmLLfaummuLm WaURLEA mummumum@mmmuﬂgmm
uusisesfuLlgiTen FamngnunsofiasindnaaslifladluinAuimeanld Aavanunsniiuanusmnzaeg
ﬂ@mmm@mmzﬁ@uim mamrmﬁw-mmmmwmmiﬂiﬂ’ﬁ‘lumiﬂmL@@ﬂwuqmﬁqwmumummwaﬂmuimm
avmnaluaninsssnanAdmiumnzlgn duanifunnsflesiuanuideaainnisssunaedln

aUnsaluazignis
1. MansaNuNaInIuznaslasaluwdndla
1.1 MeLATENLNAIN IS AN ENanlsA
Aanaanarlandinnna (Nilaparvata lugens) luan nisaFau guuugil 27+1 A @aITa g
mw%uzﬁ’uﬁmﬁ(% relative humidity, RH) 70+10 \Uafidus uaz1a91as (photoperiod) 12 dnTuaredu tneld
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prudnRug Ingauin 1 (Taichung Native 1, TN1) annddnaluniamizfiundn 1uim 6x12x1.5 19 1ias

ndndnaang e 10 il liussagaiulunsaaesunamuIn 16x16x24 1n Teuianssyfoaiaaanediaes

aa

fiflAauE 40 mesh Lﬂ?{ﬂwﬁmrﬂ‘lﬁﬂﬁl,mmmmﬁmﬁ'@rﬁu%wmLﬂ"]G:m‘ﬁ'm"lﬁ 50 wafifus uazdiudnaiivn
unfidsunadliinisaaviuannel uiiinsindadngreanannss andtinnna i 1O U3 uazasan log
AEmsdurinan uazliunaendlduuguing e dusalsznns 510 Fasedusenss Akuay 2 4u

1.2 mawnFansutdmsuldiduunssandafingZannlwluindn
Lﬁ‘uﬁq@ﬂ'wﬁwﬁmﬁLme\imﬂwmmTaﬁﬂ”l,uﬁﬂmnLLﬂmmLL@zﬁﬁmwaxﬂ@uﬂ’l,uﬁﬂuwmm uazldd7

o

Wugngaiin 1 (TN1) lunsnageuTsn (wadnonug ingauiin 1 5uauewamziainngadainislse

]
¥

119 dinddauazimunde nsunsdnn) Teetidundaneny 10 Ju wnilnanlunsezansginsenszuaniule
JUIA BXx6X6 12 NILDNAL 3 N8 NBAT 3 A NdaanTInALan asanenen lbialuindnine fmasnszing
Arma

1.3 n1saenanbisaluinang

) 5 al % o dl a £% Y dl a ] o

maenszlanduinialuden 2 unganusudinfuansainisueslsaluminednadaian dseunns 50-
100 sivriasiu Uaasliunasgaiusudraniiulsaaunseissudafidulsaduiasldinaunu 7 Su aandudne
unali@euusiundrdnoing eng 10 31 Ineliuuaiganiuwiu 7 du vesessez il Fawdesinluuna waeu
U U 1 U a dl U U 1 lQI dl U @ & 2 o U 2 ¥
gudnagaludliunasgeiu WesiudgaiinGudianls 50 wefidus Mnuauiu 3 4u feaunadligddudn
Und a1y 10 Ju NilnAnld Inedesliuuasgaiudiudnoduszazioanuu 2 Ju didundndranlasunis
aneman n5a luvRndnudaN LA stlae T unISALN A kaztinfudnaldlunsaaun 20x20x42 19 liNadanm
ANBOUZAINNG
2. nsnsragaulisalunindianlanaila DIBA

2.1 NNSLATENUIAUNTRINTUNITATIAFAL

Ualy a161 wazsnTedsud1an lesuni1sanenean lfaluvn (RRSV-infected TN rice) WAz 11e
PR a X o o v | P < X P
Fudatn (healthy TN1 rice) anuau 1 n5u faglulnsiawman luinfauaansnudiiu Tekiunisilesdnimaugn
waziinansaratenagnTmesanan Audndu 0.01 Iuafeans Nevsuanullunsasawindy 7.4 Wlu
Tilwasann (extraction buffer) [0.01 M phosphate buffered saline (PBS), pH 7.4)] a11a1 2 Nadans Nud
Wi nanTiasanawazianua iy weanstinAuiasqeinesanaludnsgqn 1:2, 1:5, 1:10, 1:50,
1:100, 1:500 UA¥ 1:1,000 AINAIAL IAEHANTUNERIINIFABANUBIUNAUNTQIGAT ITHAN1TATIRAELIT
o P S v v a . PR P o o 8 2 o
Faau wWhaufeuiuiAuisansudnalni (healthy TN1 rice sap) NmsasfaedgiaeaiuiuinAuNTan
Fudanlasunisananenalafaluingadudsaounuideay (negative control, NC) fnunululnsiiaglas
(nitrocellulose membrane) (7x8.4 cm., pore size 0.45 um, Bio-Rad) WRIUIA 1x1 AT NTUFRNAT Fid 1
foetine udasnnyunianeuesamnng iuiululnsmaglaautluaisazaratimasadin wiu 15 wii
udnna 3 liudangningiivies (25 asAAEd) WK 15 WA
2.2 watla DIBA vuwsiululnsiaagias
pevaaeLliseniintuuliuinagaglaa Inadnuladanismsaaauann Hibi and Saito (1985) Asid

©

(1) nepsaatnamagas fantias 5 Winsans asuuuduluinssaglaa Lmzﬁqifﬂﬁuﬁaﬁfqmmﬁﬁm
WU 15 WA

(2) dudululnsgaglasudluaisazane PBS-T-SK [0.01 M PBS (pH 7.4), 0.5 % Tween-20, 5 %
skimmed milk (SK)] mea_imﬁﬁ?muum%mm (VSR-50 Laboratory Platform Rocker) A2&1A21:139 10 381
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siavnil figauvniives i 30 wnil
(3) dausiululnsiraglaaluaisazaie PBS-T[0.01 M PBS (pH 7.4), 0.5 % Tween-20] LLLASRALEN

Faranaiia 10 sausewd figuuunives 41uau 3 A5a AXsaz 15wl
(4) wiweululnamaglasluasazansieuntinaedloialuindia (anti-RRSV IgG) FinnaAeans

1:1,0001 ARe@NTazANe PBS-T-SK ﬂuﬂﬁﬁ?m%mmqﬁ 4 R9ANTALEEA WININNAL (overnight) (wauRT

Fupaslfaludndnldfumnueiasziain Andagan Sauiniyad 4inddauasiaundag naunnsdin)
(5) A 9druinureatavRiasaedlaialumindinluasazane PBS-T-SK LUARRaaEn Faeannuiia

10 sauewNT uuugiives 41w 3 A%t Afaz 15 wnil
(6) wiueululnsimaglaaluaisazans Goat anti-rabbit serum conjugate alkaline phosphatase

(GAR-AP) (ZyMax™) Minnsideans 1:5,000 wih aeansazany PBS-T iqniugil 4 essniaiden uu

3 g
(7) &rausistlulnsaglandananazane PBS-T Uwasasiaeh faananmiia 10 sausiewnd fignmnd

Foe 41 3 A%e Afsaz 15 W17
(8) mmmuﬂﬁﬁ?m‘imﬂﬁﬂLLsJuiuImLsn@@IMLLﬂumm‘vmﬂ BCIP/NBT (5-Bromo-4-chloro-3-

indolyl phosphate/N|tro blue tetrazolium) (SIGMAFAST™) uuiﬁ‘lumumumvmmmﬂgmmmmmu@mq

Fonan (3- 5 dalaa) LL@M?JmﬂgmmimﬂmimqLLmuVLuImm@@‘EmiumnauuwmmLﬂum FiaeiAa N 10 8Ll

siavnT fignigiivas win 5 wni uasusululnsgaglagansuunszaisnses Fuauuds aniupmadeLd

S LSIRDE T
2.3 nMsAnmszEziaauaTdIuIaIsUtINasnsansanulasaluiinaaainaiia DIBA
wdsannanemen liiallgiudinnlaausasmnivzudn mansennssiudinglilunss e lulssGewiung

150 e iudnaitus wdarnnsusethadudnanniu iethinpmaseussazinauazdanaasiuiio

anansanmansasalddaameiia DIBA I 10 §du wazanaesdiudng uaslddudnaiuginganiiv 1 4

WlFFunsdrenenlssaludsauauday (negative control, NC) wazdfudnamugngeniiv 1 fuans

grmsrestsnluinedadaian nevaanldiunsdemenlaialuindamasnsslnndinma sy

1A 60 U Lﬂuﬁqmmuﬁqmﬂ (positive control, PC)

3. malszandldmsgadunaalsilaslutinauiia lumsasiansagaulasaluviindrameiwmaiia DIBA
3.1 mitm?amms@m%uﬂaana‘?\laﬁLmzﬁﬁﬁv’uﬁm
ma‘@msﬁuﬁﬁmﬂ‘ﬂumimmﬁuma@ia‘?xl@@"luﬁﬂr%uﬁsnﬁ 4 19in Ae wunidaneenlts (magnesium

oxide, MgO), axgiitiaxaantas (aluminum oxide, Al 0., wulnluwd (bentonite) wazRanuANTwWs

(activated carbon) szriumuddurssmauiazalafiingd Ao 50, 100 uaz 150 Ha@ANFuFaNadamnT

g AUt lneualy & uazsnzesiudnaiuginganiin 1 Hldsunsdnemenlasaluingdanmas

nazlnndvinenauds Wuszazioan 60 fu (RRSV-infected TN1 rice) Inalddauaa9i vwedn 1 nfu uelu

ulasiammasluinsafugifiudsiunstiendeudaidumanden uanfindinesarin Usunns 2 Aadans

i nasdlidni mnﬁu‘lﬁm@mm@mﬁﬁuﬁm 5ums 1 Haaans ldlunaonlulasaussiod aun

1.5 fIAART MuWREeRaEus 14,078 g iauwgdl 4 asrnutaidiug Wi 10 Wi [Centurion Scientific, Ltd.,

(Rotor BRK5424, Radius max 8.75 cm.)] Futnlagauin dnelduaenlulasmussing auns 1.5 Saaans

uaenlil anduinarsgaduaaelsiiadluusiazszauaadadu nanlidrfudaeeiemanansazans

(vortex mixer, VM-4, LABSHOPS) fiuuu 3 un#t annsudeinlumsuiisadouuse 14,078 g fgnimgi
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4 asATaEea Wi 10 wi ALEn ladanuutian 4 lunnmaaes

3.2 msdaAimsganaundsLaznsmutnnlasifusnisanataaiaaalsias

ﬁqﬁﬂ%uﬁmﬁLm?ﬂuvlﬁmﬁmmmi@mﬂﬁuum (absorbance, A) #enarasgilninalninfinas
(Spectrophotometer Shimudzu UV-6100) AiFNAINKENIARLLES 652 Wnluisms (A,_) uazAInnEIMIeY
AaalsWaad (chlorophyll content, CT) Tuniaiadniusiaiadans ANANNIT Amon formula (John and
Edwina, 1996: Chen et al., 2012) (&xn19# 1) uazAwrnutlefifuinisanasaesnaalsiiad (reduced
percent) (AN 2) Imﬂﬁ'mjumuqu (control group) A® rﬁhﬂWﬁ‘@mﬂauummmﬁﬁv;“uﬁmﬁiaiﬁmilﬁmw
AatuAaalsTad LaTNgUNAASY (treatment group) Aa ﬂlﬁﬂ’ﬁ‘@ﬂﬂﬁuLL@W@d‘lﬁﬁ%uﬁ“ﬁﬂ’mﬂﬁﬁ@ﬁﬂﬂﬁﬁ‘lﬁu@’]i
anduAaalsnad o

= A mg
ANNITN 1 Chlorophyll content (CT) = [ﬂ] x1000 —
34.5 mi

o Agsp(control group) — Agg, (treatment group)
ANNITN 2 Reduced percent (%) = x100

Agsp(control group)

3.3 NMsATIEIlaYA

mﬁmm:ﬁ%@aﬂmmrﬁhmi@mnﬁuummmﬁw%uﬁﬁiﬁ ‘Emﬂﬁﬁmﬂm%mmiﬂ%Lmﬂzﬁmwuﬂiﬂmu
NNADB LL@:LL@HUL%U@'WL@ﬁﬂimﬂﬁﬁmm@ﬁﬂ’(Tukey’s test) Tisz@UAINUEasU 95 Wofidud daalilsunsy
d13931) SPSS (IBM SPSS Statistics Version 21)

3.4 msnagaulssAnannaasasaadunaalsian

ARt lude 3.1 Beaedaetiminesatnlugamdan 1:2, 1:5,1:10, 1:50, 1:100, 1:500,
1:1,000, 1:1,500, 1:2,500 UAg 1:5,000 AMNATAL Lﬁlamﬂ'ﬁmaﬁ@mqqmmmﬁﬁuﬁmﬁmmmiﬁmmi
psageUTITRLAu BT ATl Pinasgedunae lsiladdudsnaunuideay (negative control,
NC) Lmzw"ﬁmamfmmuﬂﬁﬁ?mﬁLﬁm%uuul,l,siuiu‘imm@ﬁmﬁfmmmﬁm DIBA

a d
NANITNAANRAILLASIANTTY
1. ansuzaIn1s1adlsalumindrauuautnawug lngauiin 1
Anmouzainesing o sesudiandulsaluminiuannsnifisauldnndaueessiuing Gaazaiunm
Funea1niglidnsaniaudeannszazinanIadnIsanenes niasnaunasninzenwlllszainns 30 Su Tnsaziang
o v dﬂl [~3 a o a A % a a [~ = 1 Ql aa
2N13ANFURE wATTunGy TuRdnHeddandy winaansluazdadlunagg weulueaundanulasia
119 lulusazuandindndng lussdu anae wazdadauwduinaasauuiu iluawnldisedng liaunsniasgy
&muUnR (Figure 1)
2. nsnsragaulasalunindiamlenAila DIBA
2.1 szazaaInaNisansiagaulsaluminluaudiala mMauatainnisanananlasanas
INRENSLIARRUNANA
do A4 e o oy . . . o X
seaznadeanganaiunsanmagasliialuminluiudie nendsainnisdnanenlafadamas
nszimpdtinmnasnamalia DIBA Aa 15 51 Gefudnadaluinaniainisuealsn i Tnetfjizenisnsiaaey
TafaludndauAuigannsudiodnfion Walgisedudigendnfsaiuiaesiduig TuaniunAu
o Y o Al ve , o a 9 PR @ =6 a o aca Ao
frannsiudnanldiunisinenenlafaluinas Wdeefiseiud@iRuses duiunaainyjizenamny
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siafuszndnaeulasl alkaline phosphatase wazansmssiume BCIPNBT lnaazdsnguuwinluinsaaglaa
agiedaLa (Figure 2)

Figure 1 The symptoms of rice ragged stunt disease (A) Stunted (B) Twisted leaf (C) Ragged leaves
(D) Galls on the underside of leaf blade and outer surface of leaf sheath (E) Vein-swelling
(F) Additional branches (G) Short and Incomplete panicles and (H) Unfilled grains. [The figure

D and E were captured by a stereo microscope (Olympus SZ40 stereo microscope

110AL2X WD83, Japan)].
Days after RRSV inoculation

1 3 1M 14 | 15| 16
A
B 3 - .'-I - -'
C

Figure 2 The minimum amount of infected time for detection and diagnosis of RRSV infected rice cultivar

60

Taichung Native 1 (TN1) sap by DIBA (A) RRSV infected rice sap, (B) Healthy rice sap [negative
control (NC)] and (C) PBS [negative control (NC)].
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2.2 dourasdudnailulsaianunsaonseanulasaluvdndnle

wasannistnamenlafaluindradunan 15 Juanunsaasantlialundelfanyndauaes
frudnn T 10 uazdndu fignennnideansgega 1:2 wag 1:5 W AL usthARTansnYeagLdng
134'Lﬁmﬂﬁﬁ?mwnﬁmﬂmﬂﬁmw ‘Lumm”ﬁmwﬁqmnm?mﬂmm%?@iuu?mﬂumm 60 11 ANN1TONTIA
muwu’l,qm”lmumﬂuwwnmummmwu’m 1¥un W uazdndiu Admsn1aideans 1:2, 1:5, 1:10, 1:50, 1:100
uaZ 1:500 Wi ANAEL waztiAuRTAINIINd mqawuﬂgnimmmmmm@ﬂm 1:2, 1:5 uaz 1:10 Wi
ANNAAL (Figure 3)

Dilution of rice sap

15 days after RRSV inoculation 60 days after RRSV inoculation
A
All Parts
B
A
Leaves
B
A
Stems
B
A
Roots

1:2 1:5 1:10 1:50 1:100 | 1:500 | 1:1,000 | PBS

Figure 3 The parts of rice for detection and diagnosis of RRSV infected rice cultivar Taichung Native 1
(TN1) sap by DIBA at 15 days and 60 days after inoculation. (A) RRSV infected rice sap,
(B) Healthy rice sap [negative control (NC)].

3. medszenaldansgaduasalsiaaluinauid lumsnsiansragaulasaluindrisaawmaiia DIBA
3.1 AmsganauusstasiAuitmersasalninsininiiimnas
. = 5 T a o o I I = = = =
ANgANALLAsTBsnAUNTaNdauLesly A6 uazsn HANIsganAuLaanaile ey
Aurudnduresarsgadunaalsfadynadaniiuuindu waziaauwansieiunisaifedsliedAny
(p-value < 0.05) uazwudnszaumudnduaasansgadunnatinnszfu 150 Naaninsaiianacns Anainli
! 2 5 L A4 N,y A = = = o= o § v, = A
AINNIgANAULAsTBNANRTATeeNgn TeunntiFaneanlaffiuarinlirinsgananuaseinAuiaan
asnngaluly adu uazsn aanady luansiezgiiflanesn laduaziuuinlwiinaiildidnisganan
v v H
wasreItAUNTanAININTIgATUASUW 910 uazlu MNAAY wazeauiNAUTHNai AN NNIRANALIAY
209t AuNTAASIINNIgATUIL 90 UATATEY AMNAIAL (Table 1)
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3.2 wlasifudnmsanasrasaaalsilas lutnAuie

anmnaelsiiadaesinauiisandausasly §du uazsn ddanaaiienBauieuiuaamds
%’ummmmmﬁm@ﬂiﬁ\lmﬁnnmﬁmﬁLﬁumn%u LL@rLl?rmmmmﬂm‘iﬂm@ﬂuﬁwguﬁmﬁmﬁf@ﬂ‘ﬁ'zﬁmﬁizﬁumm
dinduresansgadu 150 Haaniusdeianans ?ﬁ\iﬁmmmarﬂﬂﬁmﬁum@mﬁmﬁ'ﬁmimmn%mmwmﬁﬁ%uﬁm
(Table 1) ﬂmfm'ﬂ LumvmummmmummmmmmmhﬂmL‘wummu mlmmmmﬂuwmwm ANNS
mmn@uummmmmuwmmmm Faflunamnannanadinduresnaelsiladluiduimiuantienas 'lummm
Lumvmumwmmummmamm&ﬁum@@‘isﬂ@mmm FinlAa i Aufiedady mmmmﬂ@umwmmﬂum
Aty Fadusaunannanadudurenaelsitadlui Auiadiufasnny Gn\uﬂu”l,ﬂmmgmmmﬂmm
wanLl5m (Beer and Lambert's Law) (Table 2) Nﬂ’iﬁliﬁﬁﬂﬁﬁﬁgﬂﬁ‘ﬁﬁa@ﬂq A9 ﬂ@@‘iﬁ\l@ﬁ%uﬂu@qﬂmm
féndnyluntsamagevlaialuridiuite arnnanisdasanaadnediu AN UIB9A TR AT NT LA
flszsiu 150 faansusefiaaans SuavnldrnsgenauuaanasnnigaidenSauieuiuaudadures
ma@mﬁunﬂmﬁmﬁizﬁu 50 uaz 100 Haaniusedadans wazuddnsziuaudnduaesarsunsmtinladfdnong
uansnafuneadffisziutaddny 0.05 Fudenldaudnduresasgaiumnadafisziu 150 Sadniusie
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Table 1 The absorbance (A652) of rice sap after added the chlorophyll absorbents.

Absorbance of rice sap

Absorbents Concentration

Leaves Stems Roots

50 2.11240.015" 2.033+0.021° 1.580+0.031"
MgO 100 1.740+0.033° 1.716+0.017° 1.444+0.011°
150 1.403+0.008° 1.386+0.012° 1.315+0.009°
50 2.051+0.039° 2.007+0.017° 1.401+0.016°
ALO, 100 1.636+0.012° 1.614+0.007° 1.370+0.005"
150 1.305+0.010° 1.314+0.018° 1.309+0.007°
50 1.864+0.045° 1.799+0.009° 1.383+0.007°
Bentonite 100 1.630%0.016° 1.651+0.021° 1.350+0.003"
150 1.578+0.018° 1.596+0.010° 1.309+0.004°
50 2.128+0.010° 2.087+0.046° 1.620+0.005"

Activated
. 100 1.825+0.010° 1.772+0.032° 1.430+0.015°

carpoon

150 1.638+0.014° 1.583+0.009° 1.305+0.008°
PBS - 3.050+0.057° 2.989+0.055° 2.245+0.040°

Values followed by the same alphabet in each column are not significantly different by Tukey’s test (P<0.05)
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Table 2 The reduced percent (%) of chlorophyll in rice sap after added the chlorophyll absorbents.

Reduced percent (%) of chlorophyll in rice sap

Absorbents Concentration
Leaves Stems Roots

50 30.754+0.434 31.986+0.609 29.6194+0.899
MgO 100 42.951+0.864 42.591+0.494 35.677+0.318
150 54.000+0.221 53.631+0.354 41.423+0.253
50 32.754+1.125 32.856+0.494 37.592+0.471
AI203 100 46.361+0.348 46.003+0.214 38.973+0.137
150 57.213+0.289 56.039+0.528 41.6904£0.193
50 38.885+1.314 39.814+0.269 38.394+0.206
Bentonite 100 46.556+0.469 44.766+0.611 39.864+0.073
150 48.263+0.175 46.606£0.294 41.69040.193
50 30.229+0.276 30.179+1.323 27.837+0.146

Activated
100 40.164+0.277 40.718+0.922 36.300+0.422

carbon
150 46.295+0.392 47.041+£0.247 41.869+0.230
PBS - - - -
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Dilution of rice sap
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Figure 4 The efficiency of chlorophyll absorbents for parts of rice modified the diagnosis of RRSV
infected rice cultivar Taichung Native 1 (TN1) in sap by DIBA.
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