Introduction

1.1 Rice

Rice b important food crop of the

world if on ce cultivation and the

nunber of it is estimated that
around 49% N se rice as the major
source of calogies.- : [ oRa z pulat,ion depend on rice as

4\

es employment. to the largest

81). Besides its importance
as food, r'ice cultivation &

sector of 5-,5‘“”‘- OF """"““""'_'F countries. The total

o

o ;. . . 2
annual rlceﬂpr O allan is excess for local

consumpﬁou EF ?ﬁrgv %(Wmﬁeilow of the foreign

currenc 1@ .

ARIAIATAUNNININY

Rice is a cereal crop, belonging to the Genus Oryza of

the tribe Oryzeae in the family Gramineae. Only two species are
cultivated rice; 0. sativa of Asia, and 0. glaberrima of the

West Africa.



The Asian cultivated rice, 0. sativa are classified in
3 subspecies ; indica .japonica(alsé called sinica) and Jjavanica
according to the basis of geogfaphic condition and external
morphological character (e.g. grain, leaf, awn, etc) . Indica

rices are cultivated in

he humid regions of the Asia.nb tropic
and subtropics. Th' = ited to temperate zone and
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food crop that can be
grown under varioug desw¥ee of Flooding, cultivated rices are also

classified according.t& sour s of water supply as 3
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iii) Deepwater rice gfloating)
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cultivars are classified into :

i) Nonglutinous rice, contained approximately 9¢% starch
which consists of two forms, one is amylopectin which is
approximately 60-99% in content and the other is amylose which

is approximately 10-3@% in content.
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ii) Glutinous rice, its main component is amy lopect.in

which is up to 95% in content and amylose is so little.
. Based on the age of harvesting, 'Qric_e cultures can be

further classified into :

esting age'ranging 19@-120 days

iii) Heavy _- '_ .v,"--n f harvesting more than 120 days

Besidest™ i ' Q'\ \X\k\ - mentioned above, rice
culture can Adified \\\\\- photoperiod as :

1.2 Develo-f‘

uﬂgﬁ dﬂ Wﬁ}i ﬂ % developnent of
rice pl into three phases:
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1.2.1 The vegetative phase , this stage runs from
germination to panicle initiation. Rice seeds germinate by
pushing the radicle through the coleorhiza. The coleoptile 'that.

encloses the young leaves emerges as a tapered cylinder. The
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coleoptile latter is ruptured at the apex and the primary leaves
emerge. Fig 1.1 shows parts of young seedlings germinaﬁed under
dark condition. The radicle in the embryo pi'otrudes before the

coleoptile, when the rice grain germinates in an aerated

environment.. The radicl, e aks through the coleorhiza shortly

after the latter -\::‘ wed by; the formation of two
or more semi | 00 . 5 1]&”&&0}1 develop lateral
branches.The e a.the period from emergence
until Just irst tiller.

; 'seedling stage, and
starts with the a mce of “he st tiller from the axillary

bud in one of the loy = es. Tillers displace a leaf as

they grow an .:;..;._;;;:.,:-;-‘..f-;ﬁ- ondary, and tertiary
- ———— '\ |
tillers. Thej » ; ] g lﬂ is in two stages 3;al

maximum tillerdng; bl stemeelongation and panicle development
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1.2.2 Reproductive stage, this stage runs from panicle
initiat.ion to flowering. The panicle initiation begins when the
primodium of the panicle has differentiated and become visible,
11 day later as a white feathery cone. During the panicle

development, the spikelets become distinguishable and the
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Figure 1.1 Seedling' of rice on day 7 grown under dark condiotion
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panicle extends upward inside the flag leaf sheath. Flowering
occur about 25 days after panicle initiation regardless of
variety. Flowering. cont inues successi‘vely‘ until most spikelets in
pénicle have bloomed, and follows by pollination and

fertilization.

grain it is fully mature. The
ripening \- nilky grain stage, the
content of the cs LG watery but later turn mil in
‘ - 7 | ry ky
consistency. iil theidot h stage the milky portion of
the gr&in _-" -—- M”T_..m-—ci---ﬂlﬂ'.; er a, ha.’[‘d dough iii]

the panicles begins

the mature ain st

to change frofi green to yellow. The individual grain is fully
e VLA
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1.3 Disease of rice

The many diseases of rice are classified into four

groups, fungus, bacterium, virus, and nematodes according to
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their disease-causing agents ( de Datta, 1981). 'The transmitted
disease of rice in the temperate and\tropical regions is involved
primarily by tempefature and other weather factors. It is also

influenced strongly by host varietal fesponse and cultural

practices. Although many,diseases of rice extend through both
tropical and tempgﬁﬁﬂaz

environmental

—

Symp e leaves, leaf sheath,

inflorescenc dlsease and bacterial

disease are zed spot on the leaves,

is rice blast,
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ryzae, a systematic disease, is widely spread throughout Asia.

Bacterial leaf streak, cause by Xanthomonas translucens which

causes localized lesions, is also distributed widely in Asia.



1:3.3 Viral(diseases of rice are devasting, many are
transmitted by leafhoppers and planthoppers. The important viral
diseases are tungro which transmitted by leafhopper Nephotettix
malabanus , other diseases are grassy stunt,ragged stunt, yellow

dwarf, orange leaf, and

bja blanca. The viral diseases occur in

almost all rice-gr

eins or glycoprotein of
nonimmune origin igh’ 3 ff’ e cell and/or precipitated
glycoconjugates™”. ’:f: b eliminated those charbohydrate

binding probes such as specific binding enzymes, transport

pfotein, hOﬁﬂTn~
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could tinate erythrocytes of various animal species,

aia charbohydrate binding

bacterial cells, and viral particle (Etzler,1985). The ubiquitous
occurence of lectins in plant, animal_and microorganism had been
firmly established. The number of purified lectins had been

increased at present over 108 ( Lis and Sharon,'1986). The
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agglutinating properties of these lectins are at least in part
result from the presence of specific carbohydrate binding sites

on these molecules.

Lectins : - n Wi 0\; inva wide variety species

=, |
encompassing almo ety | major taxor te, 1cal clsss1f1cat.10n of
flowering pl' 5. dhel ?: S ‘, " in a variety of nonflowering
and lower plants. / 2 *“ g " le t ins were done by measuring

the ability of#hafr e o agglut inate erythrocytes.

gities and structure of lectins
from a large-varieties it had been Studied in considerable

details. In ﬁ

" taxonomical graups had distingtive properties ' that dlstlngulsh

then frﬁ uﬂqlmﬂ :ﬂmlﬂﬂ ﬂ‘ir i s s
v:rm ﬁcqlﬂ ﬁmwﬁl‘] ‘j Wm a ﬁdlger, 1984) .

It Qwas important to note that the lectin used in these

pﬁnt. within particular

comparisons represent the most abundant in embryo and therefore,
most intensively studied lectins in the plant of those families.
In the same plant may contained different lectins within

different tissues which are called " Isolectins."”
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Table 1.1 Compilation of some properties of plant lectins

10
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Abbreviation Name Plant Binding sugar(s)
Con A concanavalin A _ , Jack bean(Canavalia mannose, glucose
PHA complex
oligosaccharide
SBA Gal NAcl,galact.ose
WGA oligomer of Glc NAc”
RCA galactose
Lotus A < -L~Fucose
RGL GlcNAc
PEA pea agglutinins . pea (Risum sativum) D-mannose (D-glucose)
FVA Favmﬂ u E-I ’g tn mim EJ q ﬂ j- D-mannose (D-glucose)
JFL Jq,ck:t‘rult. lect.ln Jackfruit (Art.oc us GlcNAc
integrifolia
L | I |

. N-Acetyl Galactosamine o N-Acetyl Glucosamine
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1.4.2 Localization and quantitation of lectin in tissue

Localization of lectin in plant tissues of some families
were studied by several investigators (Mishkind et al.,1983,Smith

et al.,1987, Diaz et al. ‘ ). Immunocytochemical assay had been

particulary valu . The tissue distribution of
Gramineae,
agglutinin 1l et al.,1987), and
localizat.ion ike lectins in rice,
wheat.,, rye, ase antiperoxidase (PAP)

technique (Mishki et= 18 %, Using peroxidase and colloidal

—_———

gold labelled antibody  im

o
ot

urbita maxima  (Smith et al,
|

pea(Pisum @M . rep
lectin f luquhent antﬁ technigu (%iaz et a,1986). The
practic 'Hﬁc;lsnsﬂ n: t ewlozjzj:f]on and quantitation of
¢ o Qs
RN IRAMIINYTRY -

1.4.3 Gramineae lectin

rs of Leguminoceae,the

ted @ contain root surface

The Gramineae lectins have only one major of sugar

specificity, the N-acetylglucosamine-based agglutinins. It can be
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(Diaz et a1,198)@ |

Quartrano, 1986)

(Ralkhel and Pratt, 1987)

The practical techniques used for lectin asssay in
plant tissues.
Technique Plant Sample Sensitivity
(ng)
Radioimmunoassay foot, leaf base 10
(Mishkind et. al, 1986
Immunoperoxidase | . Gat j‘ 2 0, root 5
(Mishkind et al,
Gold-labelling . ta” ' | vasetlar bundle 5
(Smith et al, 1987 %
PAP:L T
(Mishkind et al, 1983)
ELISA 20

Immunof luorescence & . root. o=

o o LI TNUNTHEIN
P”W“aemﬁmmﬁwma :

(Rhaikhiel and

Immunof luorescence‘ wheat embryo Qe

1 : Peroxidase Antiperoxidase
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divided further into three subtypes (Cammue et al, 1985a),
according to the taxonomic group which they were f ound, and

designated as cereal, Brachypodium and rice lectins. Since these

three subtypes are both s’pruct.urally and serologically related to

relationships between  thése @flects the phylogenetic
relationship ‘ o

three subtyp

(Triticum aestivum) so called
wheat germ.é nin, % "'""""""*’* ereale), and barley
(Hordium vulg Ye . m%ecular structure, dimer

of two  identi€ady subunits. @Those lectin do have the same

molecul@ utﬂ:.], qﬂ ) m ﬂﬂm‘j L
W‘Tﬂ ﬁﬂ’?‘ﬁmﬂ‘ﬁ w‘?ﬂ]ﬂﬂfa‘lﬁm (Peunans

g 1982d) with each other, serological

indistinguishable (Table 1.3)
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2) Rice (0. sativa) lectin

WGA-like lectin are also found in a munber of rice
species. Some of those lectins have been purified an

characterized (Shen et al, 1884; Tabary et al, 1984; Tsuda, 1979).

specificity, an ; i 13 & acid sequence (Chapot et

al, 1986). Ba AL *-‘ 0 to.ric » lectin also cross-reacts
with WGA

cturally similar to WGA as it
has the s= lar we sLeht_stractar L u sugar specificity

(Peumans etﬂ al, 198 tion, @t cross-reacts with

WGA-ant iserum {ﬁcat.léj thatiLit is serologically related but

. LA ELINELI S e o e
’W‘ﬂ SR TRIAMT R >

1s little structural differnt between lectins as they are all

serologically identical.

There were some contradictory reports that 1lectin from

rice , wheat (Nagata, and Burger,1974), rye and barley (Partridge
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et al,1976) were nonglycoprotein lectins, but some (Shen et
al, 1984, and Limpananont,1987)reported that rice lectins were
glycoprotein. Some properties of Gramineae lectins from

different varieties and sources are summarized in Table 1.3

1.4.4 Tt-f},=.“rr'~ %" role of Gramineae lectins

uﬁfﬂ neae  lectin might be

o their functions.

""‘J*“'J’

.n:“f”w f?

The phy31olgg§§IT ole of plant, lectins had been mostly

studied in%< Slammemicemaiainia whkers reported in 1975

g
_ﬁey observed that the

that WGA haﬂ foif

purifird WGA Wownd in vitro @b the %Xphal tip of Trichoderma

viride @nu EJ g ms I(i ﬂnh.iﬂtj sodium acetate
R AEPTEEIITS PRI g »

pot nt hapten of WGA blocked all these effects. Jone and Goody

(1977) indicated that WGA inhibited germination of sexual spores

of Mucor mucedo, Aspergillus amotelodermi, Neurospora crassa

and Botrydiplodia theobromae. Besides Partridge et al (1976) used

a barley lectin to agglutinate the Barley Stripe Mosaic Virus

15629

: - AR DY e e
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Table 1.3 Some properties of Gramineae lectins

Subtype Plants M.W. subunit Sugar Source Reference
of lectin specificity
wheat 36,000 2(18K) GleNAct embryo [Nagata and Burger, 1973
GleNac™ embryo |Peumans et al,1982a

1

embryo |[Peumans et al,1982a
root., leaf

rye 36,000 '
Cereal barley 36,00 --..\\\,,

barley seed Partridge et al, 1976
rice embryo [Cammue et al, 1986
root.

rice embryo [Shen et al, 1984
Rice

rice bran [Tsuda, 1979

rice embryo | Tabary et al, 1987

rice embryo | Limpananont, 1987

oot , bran

False brome |Brachypodium embryo | Peumans et al 1982b

f
grass sylvaticum J J

Caugh grass

PW Hi W’l fﬁm i T

: QGW NI AR IR O
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(BSM) which contained a carbohydrate (MW - 25.2x18°) 5,000
molecules/virion,and found that the pure barley lectin aggregated
the BSM virus which might decrease the infectivity which

indicated that lectin from barley inhibited invasion of BSM

virus. On the basis of t observations, they suggested that
under the natur cond it o JGA protected wheat against
chitin P Lot @mg seed  imbibition,
gernmination apd™ (AL '7 he finding that WGA as

well as ot
tissue that with the soil during

germination and

Recently, .= Sehl m (1984) reported a
contradictaesy ¢ctin was an important
component, ofmply > ag and showed that the

antifungal of fplant lectins @ésulted from contamination with

chm@uﬂmﬂmm M Besonse s gy
AT T MTIITE o e

ftinase showed the same ‘activity but, significantly about 300
times more potent than affinity column purified WGA, whose
inhibitory effect on the growth of Trichoderma had previously

been reported by Mirelman et al.
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2) Special endogenous functions

The recent studies of lectin biosynthesis and its control
gave some indications about the role of seed gramineae 1lectin. In

lectin was found in the primary

seeds of both wheat anw i
axis (Cammue et and wheat, lectins were
specifically s rfmation (Peumans et al,
1982¢). It w» ‘ 7 : i could function in cell
differentiatig

stage, so it

3) Sk A ebween root and rhizospheric

d

ved ﬁ;e role as associative

M' =
Lectixﬂ i
factor betweeny root and N oufdixing bacteria Klebsiella spp.

BN NENTWUANT k. ot e
ol ammwﬁwm §y

al.1984).

The aim of this research are; 1) to produce antibody
against lectin from rice cv RD 7 and RD 25; 2)to develop the ELISA

method to study lectin distribrution in various tissues of rice;
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and 3) to compare the rice lectin among different cultivars of

rice quanlitatively and quantitatively.

AUEINENTNYINS
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