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Sar i . t t . ga r t .  s . : ca ra  hesa r -be .a ran .  bag i  .  mcnca r i  _  j en i s - j en i s  pad i  l  ang  dapa r  menaha r r  da r  i
penyak i t  j e l a l u r  daun .bak te l i a  t e l ah  d i j a l ankan  dengan  cepa i  da "  

- t r e r f r as i l  
dengan  mengguna -

kan alat  penyembur.  berrnata yang boleh _ diubah'-uhah dan mempunyai  kuasa' tekanan'-yang
kuat.  Semai-sema. i  beru.mur dr-ra.  pulu l r  lapan har i  yang di tanam.l i  dulu-  pasu lS" g i r rs
pusai  x 4"1 disembur s.ebanyak du_a kal i  dalam masa yang sama dar i  pangkal  perdu.  "Ca-
t i tan dibuat  l2 har i  selepas disembur.

Sa tu .  pe rub :han  da lam tekn i k  i n i  d i  mana  t apak  sema ian  d i gunakan  menggan t i kan  pasu -
pasu _dengan menanam semai-semai berbar is-bar is arr ' .ara 3 in-c i  jaraknya 

-d i r i  
satu iamo

lain d isyorkan ba.gi  sa.r ingan besar-besaran .untuk sela lu drgunal 'an."  Adaiah disyorkan 1,ang
semai-semai i tu d isembur dr_ra puluh satu I rar i  seiepas di tabr-rr .

.  Sun t i t an . c l engan  me l rggunakan  " conpe r  gauge  t echn ique "  ke  a tas  pokok  yang  l r e rumur .
C u a  l u l t r h  l a p ' n  h a r i  d i t l a p a t i  m t r d ; t l t ' d a n  6 e i k  u n r u L  m e n d a r a n g k a n  k c r a , r  i u h e k i r l r r .  r e l a n i
t e r l a l u  sanga l  r nema l . an  masa  dan  suke r  d i bua t  j i ka  banyak  j en i s - j en i s  pad '  dan  "ge le r i c
l i l t e s "  hendak  d i s : r i ng .  

' f e kn i k  
yang  rnenggunakan  " sand -pape r  d i n  p . r l y - r p ray "  d i c l apa t i

t i dak  beg i t u  memuaskan  bag i  sa r i ngan  be :a r -besa ran  un tuk "se ia l u  d i gunakan .  t ekn i k  i ne -
nengge lamkan  pa rgka l  p : r du  an ' - : k -anak  pad i  r i dak  member i  kesan  se ra .ga . .

Bacterial leaf streak caused br Xuntfuttnotlos'irunslucens f . sp. (;r-): i( '( i/a (Fan_s ei a1) comb.
luov. ,  has been found to occur  in  west  Mala ls ia onl \  receut l r  (s ingh,  l97 l )

Severe outbreaks are conrnlon in  the Ke. . lah ancl  prov ince wel les lcr  rc_Erons af fect ing susccp_
tible varieties. The ,Ciscase could occur as carl\ as the active ti l lerinu stage. The scveritr, of
the disease increases unti l i t assunres its nrost severe form at the panicle init iation stage. It
gradually Cisappears at the heading sta-se anC thc plant f inallv recovers fronr the attack. lrcrr
h ighly  suscept ib le var iet ies,  the d isease cont inues evel l  a f tcr  the heaCins: l tasc.  in  r ,h ich casc^
the vierld ntay bs greatlv reduced.

The d iseasc has been repor ted to occur  in  ihc Phi l ipp lnes"  South-China.  . lapan" Lr .S.S.R. ,
India,  Thai land,  Vietnam, InCor. res ia,  Canrbo,Cia and Malars ia.  (Por i l is , i i r ro i958:  Ou.  I972;
Ou ,  e t  a l ,  1970  Go to .  l 97 l :  S ingh ,  l 97 i ) .

Developnler . r t  o f  res is tant  var ic t ies i ras been rccognised as an economical  aud pronr is inu me-
thod of  contro l l ine d iseases (Athwal .  I  972) .  Current  rcsearche rs in  nt l jor  r ie  e grow ing
countr ies are focussin-s ot t  bre.eding for  rcs is tance tc  nta jor  d iseases.  inc luCine bacier ia l  lca l '
s t reak (Exconde & L ip is ,  1972).

New varieties atld numcrous gcnetic l ines that are constantlv producecl have to be screcn-
ed rapi,Cly and efficiently in order to identi ir, those n'hich are resistant and nrod€rately re-
sistant to bacterial leaf streak.

Matly inoculation techniques have been tcsted and proven effcctive (Porclesimo, l95li;
IRRI '  1967,  Ou,  c I  a! ,  1970:  Ou and Jenrr ings,  1969;  Pate l  and Shekhawat,  l97 l t  GorLr .
l97 l ) .  But  the n la jor i ty  are not  su i table for  nrass screenins pur i ,oses.  Hence th is  s tur l1
is ainled at developing an inoculation teclinique whicl is rapid and efficient for na"s
screenil lg l lurposes.
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Materials and Methods

Bgcterial isolate: Streak isolate (57/3C-3), from Bumbong Lirna, was cultured on Waki-

moto's Potato Semi-synthetic Agar (PSA): 300g potato decoction, ().5g Ca(NO,)" 4H,O,

2.0g Na,HPO,. 12H.O, 5.0g peptone,

Preporatiott of inoculum: Bacterial culture (48-hour-old) grown on PSA plates was useC

for the inoculation siudies. Sufficient plates of bacterial culturcs were prepare,C arrd incu'

bated for 48 hours.

The culture was suspended in disti l led vrater and passeC thlough muslin cloth to remove

bits of agar in it. The bacterial suspension was diluted unti l the final i l .roculunr had an

optical densitv of 0.4 at a wave-length of 625 mu.

Test plant: A susceptible variety of rice, Bahagia was used in the inoculation studies.

Two seeClings were grown in each pot (5" diameter x 4"). Basal dressing of 40 lbs N/ac,

40 lbs P/ac ancl 30 lbs K/ac rvas applicC. Top dressing was done on thc 3rd week with

40 lbs N/ac.  The seedl ings were inoculated 28 days af ter  sowing.

Treatment: The experiment was conducteci in randonriscd contplete block design in three

replicates. Each treatnrent consisted of l0 pots per replicate. The seven treatnlents are: -

(i) power-spra1', (i i) copper-gauze, (i i i) sand-paper. (iv) poly-spray, (v) l looding seedlins

base, (vi; power-sprav control, (vii l  copper-gattze control.

[ )1s! l )rrse hose

I  L g .  I  I l r c  I ) ( r * c L s p r a \  T e ! l r n i q u .

The seedlings were proCisposed to diseasc infection by spravir-rg the foliage l ightly with

warer by means of a poly-spray before inoculation.

(1) Power-spray (Super portable Hi-pressure pump'' Tokyo, Maruyama Mf-e' Co' Ltd'

Japan) was used to spray each pot of seedlings twice front the base. The seedlings

were clamped at the base onto a thick plastic board (1.'x 1l ') by means of a small

piece of thin plank and ti l ted at an angle for easv spraying'
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A slight modification of the technique for mass screenirig purposes is shown in Fig.
l. This included the use of wet seedling beds rather than pots. Test varieties could
be-planted in  rows of  l '  -  l r r ' long and spaced 3"  apar t .

(i i ; Small pieces of copper gauze of mesh size 0.5 ntm x I mnt were wrappcd around a
piece of circular iron projection of di mension 7 mm lonc and 2.5 mm in diameter.
The whole piece was mounted on the upper half of a 5-inch-long forceps by means of
molten lead (Fig. 2). The lower half of the forceps was wrapped with cotton wool
which served to hold the inoculum during inoculation. All expanded leaves wcre
inoculated in the middle region on either si,Ce of the midrib. The forccps were
dipped into the inoculum after inoculating the plants in each pot.

(oppcr -gaurc  inocu la t ion
aPp ara  n l  s

P0 in t  o f  inocu l r t ion

Nl  id  r ib

l -ea f  b lade

l - -  copper-gauze
( E nl arged )

Fig .  3 :  The Copper -gruze rec l i l i que

Strips of fine sand paper, 5 mm x 5 cm, were wrapped around the tip of the upper
half of the forceps (5 inches long). It was herld in place by oreans of a rubber bar,ci
The tip of the lower half was wrapped with cotton wool which served to hold the
inoculum. All expanded leaves were inoculated in the middle region. The forceps
were dipped into the inoculum after incculating the plants in each pot.

Foly-spray (Super poly-spray, Associated Sprayers Ltd., Birmingham, 7 England) was
used to spray the inoculum onio the foliagc for about 5 seconds.

Floo'Cing of seedling base was done by pouring 50 mls of the prepared inoculum into
each pot of seedlings. Water level in the pots was raiseC to the brinr by addin-e
disti l led w.ater.

( iii)

( iv)

(v)
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(vi) Power-spray control was done by nrean: of the power-spray as describcC in (i) above.

using disti l led water onlY.

(vii; Cctpper-gauze control was doue by nteans of a

described in (i i) abovc, using disti l lsd rvaler only.

The experiment was carried out in an insect-proof

and scoring was Cone 12 days after ir.roculation' All

on IRRI Scales for  bacter ia l  leaf  s t reak ( lRRI,  1968): '

pair of copper-gauze aPParatus as

cage. Observations were'I made dail i '

inoculated leaves were scored based

Scale
Greenhouse

(Average iength of iesion)
Field observations

0

I

2

3

4

5

6

7

8

o

No lesions

Less than I nttl

1 - 2 n r n r

3 - 5 n r n t

6 - l 0 m m

l1 -  2()  nrnr

2 l  -  30 ntnr

3 l  - -  4 t )  mnr

4l  -  60 nrm

More than 60 ntm

No les ions

Sporadically a fov lesions

Very few lesions

Fcw lesions per plant but all

over the fieid

Generallv few lesions but

some plants heavily infectcd

Manl' lesions per plant al1

over thc field

Manr les ions.  sor t le  lcaf  t iPs
yellou'

Leaf  t ips rc l low'

Whole leaves appear rellow

Leaves drying

F ie lC
looks
green

F ic ld
look s

vc l low

Results

Init ially water-soaked, dark-grecn interveinal, narrow trans'lucent streaks developed on

the second day after inoculation for the power-sprav, copper-gauzs and sand-paper treat-

ments. Similar syntp,toms were seen on seedlings inoculated bv nteans of the Lroly-spray'
technique 4 days after inoculation. Thc lcsions later turned vellow to yellovr-orangc in

colour and were clearly translucent when held against a 't ight source. Sntall. round, waxy-

yellow bacterial ooze were seen on the surface of thc lesior.rs. There was no irlfcction in

the flooding treatnlent, copper-gauze coirtrol aud power-spray control. Average ,.o.",

for all treatments are given in 
'Iable 

I . r

Duncan's Multiple Range Test indicates that the power-spray treatntent differcd sign-

if icantly front the copper-gauze, sand-paper and the flooding treatments. However, there

was no signiflcant difference between the copper-gauze and the sand-paper treati lents.
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Table I Average score for each treatnrent

SCORE
TREATMENT

R3R 2R I

Power-spray

Copper-gauze

Sand-paper

Poly-spray

Flooding seedine base

Power-sprav control

Cop'pcr-gauze control

6 . 1

3 . 5

J .  - l

L . - ' ,

U

0

0

6.0

J ._ ' )

J . t

2.0

0

0

t ,

o . J

J . J

4.0

2 .0

0

0

0

The analvsis of variance (Table 2) shows that there was no significant diffe,rence between
the replicatcs but a highly significant ,Jif lerence between the treatmcnts.

Table l: Analysis of Variancc Tabtle on Transforrned Data

Source D . F . S.S. M.S. Var iance rat io

Replicate
'freatmcnt

Error

2

6

1 2

0.0002

z . +  I  t +

0.0037

0.0001

0.4129

0.0003

0.03243 N.S.

I  3 39. 1496'* *

Total 2 .48  r3

-T-

N.S.
* *

Trar . rs formed Data :  Lo_e (Av.  observed data + l )

Non-signil icant

Significant at I /. level

Discussions

Flooding the secdling base with bacterial suspension did not induce any infection. This
nlay be due to the fact that no injurv or woun,C was infl icted on the test plants. Altl iough
infection could take place through stonrata, seedlings could escape stontatal infection be-
cause of variations in environntental conditions (Goto, lgTl\.

As the Polv-spral' technique induced infection only on the fourth dav after inoculation
and the score on the twelveth day after inoculation was very low. the technique was con-
sidered unsuitable for mass screenins purpcses.

Although the sand-paper technique gave good infection. iesion forntation ancl lesion
spread, the technique was not recomnrende,C because the sand particles tended to drop off
f 'om the paper base through repeated j lrocuiation (Goto, l97l). The technique was also
littte-consunting as each leaf blade had to be inoculated individuallv. lnocuiated leaf
blades tended to break at the p,oint of inoculation.
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The copper-gauze technique was simple anC required very l ight pressure for inocul'

ation. It induceC good infection, lesion formation and lesion spread. As each leaf had

to be inoculated individually, ihe technique was rather time-consuming. In view of l imited

labour force available, and nunrerous varieties and genetic lines to be screened constantly, the

technique is considered not practical for nrass screcning purposes. However, because of its

efficiency in indr-rcing good symptoms, it is recommended for testing the virulence of va-

rious streak isolates and for,d,etailed screetl in-s of a few varieties.

The power-sp,ray technique has been shown to be definitely superior to the copper-gauze

and sand-paper techniques in terms of infection, lesion formation and lesion spread. The tech-

nique was simple and inoculum could be- introduced directly and unifornly into tl-re leaf

blades by the powerful spravs, through u'ounds thus created anC also through natural

openings. ln situations where there is a shortage of labour force and a large ntttnber

of varieties and genetic l ines have to be screened constantly and eltciently, the power-spray

technique is strongly reconmended. Also" the large vollume of inoculum required for

mass screening of large nur.nber of varieties and genetic l ines at one tinre is in this case,

of l i tt le problenr, as the streak pathogen is a fast--erowing organisnr (IRRI 1967) and

culturir-rg of the organism is fairly easy.

Mass screening in the nursery using the power-spray technique could be done by sowing

seeds in rows of  1 ' - -  l j ' long wi th 3"  spacing between rows.  Three standard check

varieties which are resistant (score I - 2) e.g. T(N)1, moderately susceptible (score 5 - 6)

e.g. TKM 6 and susceptible (score 7 ' '  8) e.g. Bahagia. are planted at intervals of every 10

test l ines. The 2l-day-or1d seedlings are sprayed three times fronr thc base upwards with

the help of a thin plank and a thick plastic board to ti l t the seedlings at an angle (Fig. l)

S'coring, based on IRRI scales mav be done l0- 14 Cays after inoculation depending on

1he scores of t l ie three standard check varieties.
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Summary

Mass screening for  var ieta l  resistance to bacter ia l  leaf  st reak r ias rapid ly and
efficiently carried out by using a portable motorised high pressure po\\'er-spray. Twenty
eight-day-old seedl ings,  p lanted in pots (5"  d iameter x 4")  were sprayed rv i ' rh inoculum
lrv ice f rom the base.  Readings u 'ere taken 12 days af ter  inoculat ion.

A modi f icat ion of  the technique r . rh ich included the use of  u 'et  nursery bed instead
of pots,  rv i th seedl ings planLcd in ror . rs ar ;d spaced th lee inches apart ,  was recommended
for rout ine mass screening.  [ t  r las recomnrended that  seedl ings be inoculated twenty-one
days af ter  souing.

Inoculat ion by the copper-gauze technique on tu 'enty-eighl l -day-old seedl ings \ \ 'a !
l 'ound to be s imple and ef f ic ient  in inducing symptoms. but  i t  las t ime-consuming and
laborious if large number of varieties and genetic lines were to be screened. The sand-
paper and the poly-spray techniques rvere found to be inef f ic ient  for  rout ine mass screening.
Tht technique of flooding seedling base did not induce any infection.
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