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Abstract 

n1a.u-1 purpo·<t-· , __ ,f the n\:._;cticici,c evaluation activities at H~.Ri' is noL rnntirn; \Y(Hk fo:: 
but to c,,;~·:-1b1ish t"h;:: tT11:~th,tdoiogy·. Fro1n 1960 through the end of 198 l n1orc than 

of cl1t-:·rnica1s \V;;re (;v,Ju::0 tcd. \1o;;t of tl,.:crn were convcntion~li in~ecticldes and fe\v 
~El~ nJ~:t ctistat}c~ ·including (7ti/o phcron1unt.~S. Thittccn irnp,)rtant pests are targeted flH cva.luation 
Nint: ::,p,:cics :d~' used in h.!bo:r-tit,._·,;:-y t(";t,;. rice bug (RB)) bro\vn plant.hopper (BPH)~ gr:.::en leaf· 
.hepper (Cd.~H). whhcback~·>.:I planthupper (\VBPH), striped stein borer (SSH )1 yellc\\" stern borer 
{\··SB)._ Jeaf foldeT ,:LF}, ric;,,.:. CJSt\V(1trn (RC\V), and rice Jnnywonn (RA\\!). wlh?-H'::i.2: 8 in fiCld test~;: 
RB 1 HPHt GLH, \VBPH\ SSB) -,{SB, LF, ;1nd rice \vhor.l 1naggut (R\V\!). Rearing rnethod'.; ofBPH. 
(~LH, \VBPH, SSB:. ~{SH, L.1. RC\V, RB._ and R.1\ \V han: t;een d(;.veloped at l.RRI. 

Tht: rate of n. 5 kt! in l.,Ul:G 1 (for lab. tc~;n and in 3001 \'>·ater/ha (for field tc:-:n for 
:insc:..;ticidc.-.; other thar: : ... yntht::-:i;'.·,::i:J pyrcrhroids i~; used. For py.rcthroids a rah.' of OJ15 kg a.i./ha 
is used, For broadcas·1_, ro0t--7Cnc, and soi: inL'orporation ticatinents, ra·;j;s. nf 0.7 5 or l .D kg :j,L/ha 
a-r<'. u,;cd. {11 the· b!.•,or~non d1c1nicals a.re cv:.tluated n1,_;stly in contact tox1L'1·ty tests, foliar s1Hays 
un planb. IH-:.,r.id:.;ast: rnot-zc:r:c: ;_;pplil~at:ion of gdatine ._'apsu!e gra:ntk's and Hquid soluti(1n, and 
soil i-rh.'.<.Jrpor:_-:ricn of g:tanu.!cs JIHl liquid. Other rnethods such us dipping, etc are tested experi­
r-ncr;.tally. }nsecticidD:.: sho'-l fr:g 80';"(. or n1orc rncrtality are recun1n1cndcd for field tests. 

In open ficlds 1 d1cn1icah are cva.luat.ed by eithc.r natural infestation (u\ually ·in sten1 bore.rs, 
Ll, RWM. :ud RH) ,,r cagi:,g insect:,ry-reakc! insect~ {usually in BPH. GUL aml WBPJ-l). 
Insecticides 40,,;-( or rnur~ rnortality arc considered 10 be pron1ising. 

~,{et!-•odology· the t3V~;hrntiGn :~·,f lnsccti.statics has nut been established a 

Introduction 

(~rlst and Le.v-2-r ( 1969) designated about 897 sr>ecies of insects as pests of rice in the \vcn!d. 
bnpo!l3nt inst'Ct pesb freq11<;1°tly va1y with the regions anJ cropping panerns using different 
cuHivars under various c.!i-rnntic conditions. 

lbe insectic;de evaluatH0 1: for rb;; insect pest ,:,mtrol at [RRI is only a part of the research 
;,ctivities on ,hemical drntrol of rice pests. The main purpose of the evaluation activities is not 
tarf:eted to rou!ir1e work for screening it:~ecticides against certain pests in the Philippines but to 
f'stabli,;1 the methodology for the eva'.uatillll uf chemicals (not only insecticides but also imecti­
:H:1ti,:s) used to, the c·,rntrnl ol rice pest,,, JRRI has evaluated any chemicals provided by public 
an:i :dso pi i.'ate oi1oa11iza1ious frum any s:·uuntries without charge. However decisions on whe1her 

is :1pprnpriatc to rh'.i,ter i•rornising chemicals for pest control for cummer,:ialization do not 
uep:cnJ on lRRI L,ur on l'H' g,1H:1nment agenci,:s of the respective countries. Table l shows the 
nurnbe1 or d1em1,als ev<1h,sited !,', insect pest r:,mtrol in rice crop since JR RJ wa~ established in 
1960~, l962, 

Target ir:sect pests for evaluation of chemicals 

i !i:rk(••; imp,,rt.111t jn :,'c'! pc;.,•:, in lit.: !'hilippt1:es art:· !;1rgetc,l (Table 2L At pre,ent. hmvever_ 
:ire ,,:":d as t;:,:· •11,;:c1iJI,; ic1, ::,bm:,tory tcs:s: rice bug (RB). hruwn p!anthopp,'r (BPII). 



Year 

1962 

1%3 

i964 

]%5 

1966 

1967 

1968 

1969 

1970 

1971 

!97::. 

lC/73 

1974 

1975 

l97(i 

1977 

1978 

1979 

1980 

198 l 

·r:.ble l Number of d1c:micals evaluated by the Entomnlof:y Departmem. iR ,U. 
l 960-1981, excl•1d1ng bot:rnkal ins~cticides. 

Cnnvcntional 
in:~ecticid.es tested 

,.-\lone 

26 
1 ,., 
• I 

11 

.?O 

20 

24 

I< 

4:\ 

32 
17 

55 
21 

15 

35 
10 
..;,,! 

49 

81 

77 

55 

Con1bination 

0 

0 

4 

6 

6 

]5 

8 

JO 
1 (, 

11 

7 

6 

8 

18 

I 1 

C'nd<.~d 
d,c,11i:..:a! 

r, u 

20 

4 
·;n 
ll...f 

·) I 
_, I 

10 

14 

15 

16 

25 

8 

I /l 

17 + i. 11' l 

18 

d 

le -+ ·lg i j li 

1" + 1 f + lg + l ': 

Total 

+2 
35 
29 

87 

61 

37 

46 

83 

113 

107 

85 

a Based on lRRI Annual Reports of t 961- 197 5 and on Insecticide· Evaluation Repu,1 s of 1976 -
80. The IRRI Annual Report 1961-62 indicated tha1 screenmg of insecticides ,vas initiated in 
late 1962 but gave not data. Some chemicals were hosted repeatedly as qandard checks or 
against insects over the years. 

b A question mark indicates that we do not know wheiht.'r the chemical is a coded chern:,:al 
without details from the manufacturer. 

c Chernosterilants. d Pheromones extracted. e Synthe~,i.rnd pheromones. 
f l soprothiolane (Fuji-one). g Baci!!11s thuringicnsis products. 
h Buprofezin (NNI-750/Applaud). 



Table 2 CurreM target insect pests for the evalttation of insecticide, :!l IRRL 

SciC'n tiflc nmn c· 

P.lani suckers 

l. Lepto,:orisa oratotius 

Neplzmettix spp,. 
n10inl.v 1V. 1'irescens 

3. 1\-'llapan:ata ll1xens 

*4, Scotiiwphara sp. 

5. Sogatelfa jl1rc(f'era 

Stem borers 

6. Chilo suppressalis 

Scirpophaga incertul,n 

Leaf feeders 

•He• .. Alydida,:J 

{Hurn., Cirnddiidae) 

(Horn., Dclphacidae) 

(Bet,, Penrntomidae) 

(Hom,, D,:lpliacicl3-:) 

( Lep ., Pyralidac) 

(Lep. P:. rahctae) 

8. Cnaphalocrocis medinalis ( Lep., Pyraiidac) 

9. Hydrellia philippina (Dip., Ephydridac) 

IO. lVymphu/11 depuncta/is (Lcp., Pyralidae) 

1 L Nythimna separara (Lep., Noctuidae) 

* I 2. Plus/a spp. (Lep., Noctuidac) 

*I 3, Spodoptera mauritia (Lep., Noctuidae) 
acronyctoides 

Rice buj! 

Green ltafhopp,,:'.1 

llro\vn planthopper 

Rice black bu,; 

\Vhitebacked pbnttopp~~r 

St.riped stein borer 

Leaf folder 

Rice \\'horl rnaggot. 

Rice case\vo.rn-1 

Rice annywonn 

Rice looper 

Ric(' S\Vanning caterpillar 

Ab t~r~~'via ti.on 

RB 
GLf-1 

BPH 

RBB 
\VBPH 

SSB 

YSB 

u-
RWM 

RCW 

R.1\.\V 

RL 

RSC 

* The insect is not used as the material for routine sere.ming due to the lack of established methodology, 

green leafhopper (GLH). whitebackcd plambopper (WBPH). striped stem borer (SSB), yellow stem 
borer (YSB), leaf folder (LF), rice casewonn (RCW), and rice armyworm (RAW). whereas 8 fr, 
field tests: RB, BPH, GLH. WBPH, SSB._ YSB, LF. and rice whorl maggot (RWM). 

Rearing test insects 

Methods of rearing the RPR GLH, WBPH, SSB, YSB. LF, RB, RCW, and RAW have been 
developed at IRRI (Heinrichs et al,, l 981 ). Table 3 shows a summary of preparation of imects 
used for laboratory and field insecticide evaluation tests. Taichung Native 1 (TN 1) is generally 
used. 



Table 3 Summary of preparation of insect materials for laboratory and field insecticide tests at !RRL 

Plar,t suckns 

l. BPI-I, c;u1, WBPl:-l 

1 RB 

3. RBB 

Stem borers 

4. SSB, YSB 

Leaf feeder~; 

5. LF 

6. RCW 

7. RAW 

8. RL 

9. RSC 

10. RWM 

Rearinf 

On rice plants in 
tillering stage 

On rice plants in 
milky stage 

On rice plant 
sterns 

On rice plan ts 

On rice plants 

On rice plants/ 
grasses 

Lahoratory 

Insecta ry-rcared ad ult:~ 

1\\'0-day~old inscctary­
reared adults 

Newly-hatched larvae 

Newly-hatched larvae 

Fifth instar larvae 

I ield 

Insectary-reared adults 

l.'ndcr natural infestation 

[kadhearts/whitehcads under 
natural infestation 

Under natural infestation 

Under natural infcstation* 

t.:nder natural infestation* 

Usually under good natural 
infestation 

* Usually no evaluation because of commonly low infestation at the experiment.al farm, 

Laboratory evaluation of insecticides 

Most candidate insecticides tested at IRRI are liquid solution, aqueous, emulsifiable con­
centrate (EC), flowable formulation (FL), soluble powder (SP), or wettable powder (WP), and 
others are granules (G), Evaluation is carried out in an insectary controlled at temperatures of 
27 ±5°C with about 80% R.H. and a 12 hr daily illumination. 

1 Contact toxicity 
This method is applied to BPH, GLH, WBPH, and RB. 

( 1) About twenty 5-day-old adults of hoppers and 2-day-old adults of RB for each replication are 
anaesthetized with CO 2 gas to immobilize them temporarily before spraying. They are kept on 
filter paper in a petri dish 10 cm in diameter. (2) A solution of 2 ml* is sprayed directly on the 
insects using the Potter's spray tower at a pressure of 1,038 kg/cm2 . (3) Immediately after 
spraying, insects are transferred to pots with untreated 10- to 15-day-old Taichung Native l (TN!) 
seedlings and covered with mylar film cages. (4) Cumulative mortality is checked at 1, 4, 24, and 
48 hr after treatment. 

2 Foliar spray 
The rates of insecticides are the same as in the contact toxicity tests. 

* A 0.075 % a.i. 2 ml solution spray in the contact toxicity test is equivalent to 0.75 kg a.i. in LOOO l water/ha in 
the foliar spray and other treatments. A rate of 0.005 % a.i. in 2 ml water is used for synthesized pyrethroids. 



A BPB, GLH. amt WBPH 
( l) Three 30- to 35-day-old TN l or Rexow. both su:--:eptible cu!tivar:,;'pot ai,• med. Fo;,i 

pots ,,,.c placed u:1 a rotating dis,· (2) A soiut1on of 25 ml is ,p1:iyed c·n the :o,n pots prepared 
V.'lllJ rice plants. (3) Atomizer run by a motor air comprrssor a1 a pre:,sure of O.f>CJ 2 kg! cn1 ° 
used rn spraying. ('.!) Ten to 20 adults :ire caged on treat':d and unrreated plants a1 l. 5. l 0. ! 
and 20 days :ifter treatment in cylindrical myiar film cc1ges. (5) Mmt:llity is checked ,1: -HI hr 
after caging up to when it bcn,mes less than 40'/,. 

B SSB and YSB 
(ll Follow steps l to 3 in hopper test. c:') At 1, 5, !O, and Li days after spraying, ,terns are 

cu1 at a length of 7'5 cm. Both ends of the stems cut arE' sealed by dipping them into hot paraffin 
wax and kept in vials 2.0 x 9.5 cm; one stem/vial/replication. (3) Ten to 20 freshly hatched larvae 
aff kept on each sealed stem in a glass vial at the indicated days after treatment. (4) Forty-eigh; In 
after intrnducirig the larvae, dissect the stems using disse..:ting board to assess insect rnortaliiy. 

C LF 
(I) Thirty- to 35-day-old TN 1 are used. Thin plants lo 5 tillers/po,. Infest 1 i1err1 with newly 

hatched larvae by placing 2 larvae each on the auricle of the leaf ( 10 larvae/5 ril!ers/pot) with a 
camel hairbrush 2 weeks before spraying the plants. (2) After folding the te~1ves or ahour 2 week', 
after infestation, plants are sprayed with a test insecticide solution at a given rate. An insecticide 
solution of 6.25 ml is sprayed/pot. Untreated plants are sprayed with wJter ahme. 

D RCW 
(1) Transplant !4-day-old seedlings in pots at 3 hills/pot and 2 plants/hill. Place one pot in 

each plastic tray and add water to cover pot. (2) Place 10 sec,md i.nstar larvae from the larva• 
rearing cage in each tray 2 weeks after transplanting. Cover infested plants with mylar film cage. 
(3) Remove the mylar film cage l day after larvae are established on the plants. (4) Place the 
plastic tray with the potted plants in water on the revolving disc and spray with a solution of 
6.25 ml/pot. (5) After spraying, cover pot with a mylar film cage and place the tray in the 
insectary. (6) Remove the cases and larvae without cases from the rray and place them in J petri 
dish containing water, 48 hr after spraying. Living larvae can be identified by their rnovemt'n1 
Where no movement is observed. open the cases to check whether a larva is in the case. When 
some larvae arc missing, check the bottom of the tray. (7) To determine the residual effect of 
insecticides. fresh larvae can be added at various intervals. 

E RB 
(I) Insecticide-free rice plants in the milky stage, from the field, are transplanted in pots at 

the rate of one hill/pot. (2) Four pots with rice plants transplanted arc sprayed on a rotating disc 
with a 25 ml insecticide using atomizer. (3) Sprays are direclcd to the panides. (4) At I, 5. 7. 
and l 5 days after treatment, 5 panicles from each treated plant are kept in a plastic jar covered 
by a mylar film cage. Ten Jdults are released/5 panicles. Check mortality 48 hr after adults an· 
released. 

F RAW 
( 1) Thirty• to 35-day-old TN 1 are potted. A 25 ml of test solution is applied to 4 pots by 

spraying at a pressure of0.692kg/cm1 . One day after treatment. 10 fifth insur larv:1e are released. 
Mortality is clm.:kcd 24 and 48 hr after release. 

3 Dipping 
Ten to 20 RAW fifth in,tar larvae are dipped in a 200 ml solution for 30 seconds. Take them 



ou1 and keep ,hem on drv fJlrcr paper 1·u, several minure,. Transfer "hem w a petri dish \Vil!1 

filter paper and provide rice. leaves as food. Mortality is checked at ! 4, 24, and ·48 hr after 
treatn1ent. 

4 Broadcasi 
Porcel?in pots 20 crn high and i 5,5 LTn in diarneter are used. So\v TN l seeds l;1 clay pots at 

the rate of 2 > seeds/pot. Transfer 30- to 3"-day-old seedlings fron: the da:, p•J!-, :,) the p()r,;eiain 
pots at the rate cf .l hill/pot, Insecticklcs are broadcast in vots \:vith? crn standing \Vah2·r. a week 
after transp \anting. Mortality assessmem varies wi ih specie, ~)f pests. ·· · 

Hoppers: Release 20 aduits/cage 1. 5, 10. 15. and 20 days after gc:mule ::pphcaticn. A,sess 
the mortality 48 hr after caging. 

Stem borers: Remove the plants from lhe porcelain pots ai J S. JO, and i 5 day, afte 1 granuk 
application (as long as mortality remains above 4or;, ). Cut a!ld seal the stems wilh hot parnffin 
wax. Infest the sterns with lacvae and check mortality as shown in the foliar sprny test. 

LF: Apply granules in lhe standing water of potted plant:; about 2 weeks after the plwts are 
infested with first ins tu larvae, or when leaves are rolled. Check t11t'. rn01 iality ~'. days after 
application. 

RCW: Transplant 3 hills of two 14-day-o!d seedlings each into the soil in a plastic tray. After 
2 weeks, piact' 10 second instar larvae in each :ray and cover with a mylar film ,:age with l•pen top. 
After l day, broadcast granules intu the water within a mylar film cage. The rate or an ins,ccticidc 
is based on the ~urface area of the water within the mylar film cage. Record J7Gr!ality :' dayc; 
after application. 

RAW: Thirty .. lo 35-day-old TNJ arc planted in porcelain puts. Bruackast gram1le:; in the 
water 2 cm in depth. Rate of :m insecticide i~: based :)n the surface area of the pot mouth. Release 
10 fifth instar larvae on the piants a day after applica1.ion and check mortality 2 days after release. 

5 Root-zone application 
Two types of insecticides, granule and liquid, are used for this purpose'. Place weighed 

granules in a gelatin capsnle (l .5 cm long and 0.5 cm in diameter). Place a gebtin capsule mto the 
soil near the root-zone of the pbnts (2 cm below the soil surface and 2 cm a•.vay from the plan;) 
in a porcelain pot by hand. Inject FL WP, SP, or EC formulation imedicidf' as a prep:rn::d 
solution (1 ml/pot) under the rool system, using a glass syringe. Check m,,rtality in hoppers and 
stem borers, 48 hr after caging at 1. 5. 10. l :i, 20, 25. and 30 days after applic1 I ion (up to when 
mortality becomes less thnn 40% ). as in broad cast application, 

6 Soil incorporation 
Granular insecticide is incorporated or mixed into the soil at abolll JO cm in depth in 

porcelain pots. Thirty- to 35-day-u!cl TN l plants from clay pots are transferred to porcflain pots 
just after insecticide c1pplication. Check mortaiity a~ in broadcast application. 

7 Other treatments 
Fumigation, irrigation water treatment. seed treatment, mot-soaking, root-coat treatment, etc. 

are considered and tested. But the methodology has not. been established yet 

8 Data on the evaluation 
Tables 4. 5, and 6 show the results on contact toxicity, foliar sprays, and broadcast treatment 



Tabie 4 Contact toxicity of insecticides against the whitchaeked planthopper when neated m 
th,, Potter'~ f:l)ray tower (lRRl Insecticide Evaluation 1981. p. 23). 

24 HT 481-!T 1 HT 

100 a 

98 ab 

82 C 

------"""--"--·-···-~-·--"--

M 9918 .~O 01 

Dioxacarb 50 WP 

M 10604 20 OE 

~\ethid:nhion 40 l:'.C 

UC 27'1367 50 WP 

RH 030:-~ 4S EC 

RH 0994 4ii EC 

Control 

100 a 

98 a 

79 b 
4., 

,,.1 

41 

0 

0 

cl Applied at ttle rate of 0.75 kg a.i./ha. 

C 

C 

d 

d 

d 

96 b 

69 d 

0 ~ 

' 

0 e 

1 UO a 

99 a 

84 b 

JOO:, 

75 b 

l 1 ,-

4 d 

100 a 

100 a 

89 b 

too a 

88 h 

30 

41 C 

l 1 
-----------·-----·----

d 

,1 Values in a column followed by the same iener are not sHmificantly different a1 the S% level tiy 
DMRT (P -c O 05). 

c HT 00 Hr~ after treatnwnt with insecticides. 

Table 6 Laboratory evaluation of granular insecticides broadca,t agains, the yellow stem borer 
ORR! lnsedkide Evaluation 1981, p. 35). 

Chemicals 

Carbofuran 3 Ge 

Carboforan 3 Ge 

CarbuCuran 3 Ge 

Diazinon 5 G 

Diazinon 5 G 

Control 

Rate 
(kg a.i./ha) 

LO 
l.O 
LS 

l.O 
1.5 

1 DAI1' 

45 a 
1') b L,k, 

29 ab 

32 ab 

49 a 

8 C 

Mortality(% )a 

7 DAT !4DAT 

88 a 100 a 

85 a 95 abc 
88 a 99 ab 

44 C 32 

51 be 31 

l 1 d 9 
--~-~-~·.,··-~--

,, 

e 

f 

a Mortality ar 48 br after placing l st instar larvae on treated stem pieces at indicated days after 
treatment ln a column, means followed by a common letter are not significantly different at 
the 5%1 level by DMRT. 

b DAT= Days after treatment. 
c Carhofuran was incorporated into the soil. 



fub!e 5 Laboratory evaluation of insecticides applied as foliar t;prays against the 
:,"~Ho\r stern borer (IRRI Insectickle l·:va)uation 1981. P~ JO}~ 

BP.~1C 10.5 + chlorpyrifos 2; EC 

Phosn1et 50 V{P 

Fcnitrothi, ,11 F.C 

1\lethornv1 20 E.C 

P_h1Jspharrddon 50 EC 

l)!a?!n.1:,n ]0 EC 

!·c1:th,cJ;, 50 EC 

Carbophenoth-ion 25 \1/P 

Endosulfan 35 E(' 

BPMC 50 ff 

Bal'illus thuringicmi, 

Cc.JPtro! 

DAT" 

iOO a 

iOO a 

JOU :1 

JOO" 
]00 ;1 

l OU a 

!00 a 

JOO a 

100 a 

lUO a 

99 abc 

49 

40 d 

e 

7 DAT 

100 a 

95 ab 

95 ab 

90 ab 

,;;: Cd 

41 de 

36 

:'.4 

42 

91 ab 
xx [, 
28 

]9 

14 

e 

de 

dr~ 

e 

e 

)'' 

58 bed 

60 

85 a 

41 ccb 

3 J 

76 ab 

32 

efg 

eig 

Jefg 

defg 

58 bed 

54 bcrk 

20 

15 fg 

'.1. Al: ,;herni :als applied at the r:ne r,!' 0.~'5 kg a.i./ha except B. thuringien:m 81 OA ki:, 1.0:nrniation 
( ! 6 .000 Il.J/n1g·) per ha, 

;·, M(lrtality 1eadi11gs 48 hr after ph1ci.•1g I st instar larvae (1!1 treated stern pie,:es. In .1 coium!l, 
means foiiowed by a common letter are not significantly different ai the:-, ievel by UMRT. 

c Days alter c·e::n,,fn: when larvae were infe,,tcd on srem pieces. 

Field evaluation of insecticides 

Thr ',He en· U.'i'S kg a.i. in 300 I water/ha is used for imecnddes other than ~ymhesu:,!,J 
pyn,d,rnido:. For pyretltroids 0.05 kg a.i./ha is applied. For broadcast, root-z,,ne. cmJ .•;oil in;.;or­
pora1ie>il treatments. 0.75 or l .O kg a.i./ha are used. IR22 is generally used. 

1 Foliar spray 
Each ie~t insecticide is spn,yed by 15 ! knapsack sprayer with a single-hole r;r)u:!e in the 

mornmg. Spr;.:yicg is st,irted 3 -5 days after transpian1 ing and done 4-- 5 times ar an interval of 
l 5 days. 
A BPH and WBPH - Evaluation is done by visual counting or suction machine oa 112.rnral 
populations p: un ;aged msectary-reared populations. On natural populations, 20 hills ue taken 
at randornipk•:. Couming is done l day b 0 f.1re and :: days af1.er each appiication. Or, 
insects. 011e c!:i:, a!':e, ,:ach application. l tr: <1 h.ills/pi,Jt are cove1ed n random by myl,1: ,-:,gi::;. 

BPH adults plus 20 GLH adulls are confined witbi:1 each mylar cage. Ot!w: ! to 4 hills/ 
p"lot ctf'e cn~:ered at randcnn by cages. Tv'!'enty· \VB.Pl-I adults plus 20 GLlI adult:, rfie;:i:~,ed \\'ithi.n 



~.iic: creat.n e-r,t. 
d -:.~L.H _r.,> __ .. ·:duati::_~;1 on :na1ural qcipukniuns t; i.l.one 10 ~,\:v;-ep:::: or~ double 

an insecr S\lt/eeping net (·:HJ.5 c1i-: in diarncter \'.'}th a V/nc1eh:fJ stick l rn 
(15 aftf·r ·transplanting_ l~or ev;:.duation on c:1ged c;LJt see the 

for BPl-1 and \VBPl-L 
Stern borers CandicL1te insecticides are usually evaluated on th~~ ba\h: .Jf natural inf;.:sration 

Jn the case of lo\\i n~1ttttal infestation ;3,t least JO egg--rnasses are kept un 10 plants/plot, l)eadhearts 
:;re cou_n ted. [\.vice 4S and 65 days aftrr transplanting in the whole y1e!d area (8 x 20 hili~. or 10 -: ! 0 

)_ Whiteh:ads are once countec1 J week ,)cfof':' hJrvesL 
1J J{\V1Y1 !n assessing _R\\'iYt daffiage~ visual grading is done in H1e field under natuc1i infes'."a~.:.ion 

i.Jt -che :J1ur.ning; or late )n the afternoon l\\'1c,~ 15 and 25 d~Jys after traris1_1la:.ting, using the~ 
s,:.,dard :-•,aluatic;; ~ystern with,, 0-9 s1.:ale (JRRl t9SO. P- 28L 
I-· _LF L .. F dan1age is observed un 20 hj_Jis/plo1 sarnp1ed at randonl under rutund infestati('ln; 
t<.H3l nd f;f darnagcd and folded 1eavcs/(total tH::i. of healthy leaves+ 1ot:11 no, of darr;agi~d a.nd 

x .LOO. ()bservations are done t\v.icc before panicie iniha!i()n (about 45 days a.fte: 
,:nd afte;- the p,'t:ic!e emerged (65 days). 

:'.,ctult~ c-nd old,.:r nymphs are counted together at l ni1 at :·: diF,rent '>UC~ ar, :,nc: 1i,c 

c,}rI !er of each early in the rnorning t\vice (.luring the flowering and n1ilky stage~. 

Bro;1.dc,1st 
f:.:eep li'rigation \V~Her 3----5 crn in depth. Broadl:ast gr:1nules into p:-rdc.ty vvai:er 3 S day~'. ·:Jftcr 

Yranspl:Jnting. Broadc]st granules again 25 days af\.i.~r J st !'reatrnent. FollO\V the pr<h:edurc of 
fr)-t/;: r spni,vs. othenvise th)t. descrihed here. 

J Ft(;ot-:iont: application 
Place. a capsu]c with a granuh~r insecticide about ~2 cn1 to the side of the hHl and 2 crn beicr.},­

thc sn,l smf,,,:e at the rnle of l capsule/hill by hard. When !:quid insec:!cides 2ce te'.cc;;_;, al!; ww 
IRRl-designed iiquid injcrtor (Fig. J) ls used te inject 4.S rn.1/injection Inject cben1L~als once 

days afte:r transplanting .. On:::· n1echanical rice transpJante1 is used in injf:~cting Fl fonnu1.aticn 
insec icide together \vilh seedUngs inlo the root••zone area 2). 

COi<TAl~ER 

RlC:~ i•LA¼T 

. .; . 
*· ~~ * . . ~ 

* 
• • • -* ,.: .. 

CHEMICAL 

; .i :--_ l 
• • • * )W' 

DEC '.l:2I-;-::a 
Fig. l A I 0-mw marker liqmd injcctm (drawing ,i:pplic-d by 

i\gticultural h1gineering Dc•partrnenL !RRI). 



-· RIC>F PLA.:StT 

.-.?¥- ·* .-'::-f .-;Ji· !·* .-;;c:-

l ··o".· •" .. * ..... •"' •* 

PICKfS:R j INJECTOR t✓ OZZLE 

Fig. 2 A mechanical rice transplanter with an apparatus for injecting liquid insecticide 
(drawing supplied by Agricultural Engineering Department, IRR!), 

4 Soil incorporation 
Keep levees closed. Maintain 2--4 cm water in the field. Broadcast measured granules by 

hand as 11niformly as possible. Incorporate the granules preferably with a roto-tiller or a mini­
cultivator. Run the cultivator crosswise and level the field. If a harrow is used. rnn harrow 
crosswise and lengthwise. Transplant a day after incorporating granules. Impound water for at 
least 3 days 11ftcr application. Follow the procedure of foliar ,prays. otherwise 1rnt described here. 

5 Data on the evaluation 
Tables 7 and 8 show the results on foliar spray, and broadcast on YSB and RWM. When the 

mortality is 40~50% or more, the candidate chemical may be promising. 



Table 7 field evaluation of insccticioes applied against rhe yd!ow stem borer on lR29 at !lfaligaya Rk~ 
Rese,irch and Tra\1,ing Cent0r in dry seasor, 1981 (lRRl lnSL·cticide Evaluation 1981, p. 37). 

(~hernicalsa 

Phosphamidt•n 

Endosulfan 

Chlorpyrifos + BPMC 

Mom,crotoph:1, 

Carbary! XLR 

H 1huri11girnsisc 

Azinphos-ethyl 

Diazinon 

BPMC 

TriazC'phns 

MTMC 

Aktrio,/"1 

Carbary! WP 

MIPC 

Acephate 

Carbofuran G 

Diazinon 

Endosu!fan 

Contrnl 

!~pplication 
method 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Spray 

Broadcast 

Broadcast 

Broadcast 

Dead hearts (S;. )b 

-10 ]}T 

:9.7 abc 

25 .5 bcde 

8.7 

31.4 abc 

38 .5 ab 

32J abc 

fg 

l 7 .9 efg 

24.0 ,;c;e 

28.8 abc 

8.4 g 

31.4 abc 

36.2 ahc 

26.8 bed 

34.3 abc 

l6.9 

0.6 

33.l abc 

32.8 abc 

38.9 a 

def 

h 

6~ DT 

14.4 bed 

i3.l cde 

9.5 defg 

l ! .9 cdefg 

l 7 .0 abc 

]9.(labc 

6.9 gh 

12A cdefg 

17.3 abc 

10.0 defg 

19.0 abc 

17.'i abc 

12.2 cdefg 

17 .0 abc 

9.4 defo -c 

3.8 

12.8 cdef 

l 6.4 bed 

21.4 ab 

h 

a Chemicals were applied 5 times at 10, 25. 45, o0, and 70 days after transplanting. 

Whitehead~: 
(';,) 

7.0 abc 

7.3 abc 

7.5 ab 

4.4 bed 

6.l abed 

6.1 ::ibcd 

5 .9 abed 

5.8 abed 

7.3 ab 

1.7 d 

7 .0 abc 

7.9 ::ib 

4.8 bed 

7 .3 abc 

3.8 bed 

1.9 cd 

7.2 ab 

5.4 bed 

7.7 ab 

b % days after transplanting. In a column. means followed by a common letter are not signifi­
cantly different at the 5 ';:1c level by DMRT. 

c 30 billion spores/g. 



'rahlc S Field evaluatio.n uf granalar insecticides broadcast against the rice whorl rnaggot and the 
stem borer at !RR!, 1977 wet ,;easona (!RR! Insectki<k Evaluation 1977. L•hle 14). 

=============. -· .. 
Rice whorl rnaggut_ d:unage ! leadht'arts 

22 DT ;S DT 40DT 60 DT 
... ···--- ·-------

0 a Oa 2.0 ab 
2 b ) b 1.2 a 

3 b 0.8 a 

AC 64475 

lsazophos 

Carbofuran 

I)iazinon 

Ethoprnp 3 h 

2 b 

2 b 

7 b 

0.1 a 

0.0 a 

0.0 a 

0.5 be 

0.2 ab 

]0.9 C 

2.8 b 

i\cephate 

Bendlocarb 

BPMC 

Bufencarb 

Control 

6 

6 

8 

8 

C .) 

d 4 

d 5 

5 
7 

C 

d 

f 

LO 
L7 

::: .8 

1.8 

5.'i 

Q'" ,. 

e 

de 

f 

10.9 

10.0 

12.0 

9.7 

l 1.2 

C 

C 

C 

C 

a [n a column. mear::s fol.lowed by :1 common letter arc nor signific;rntly different :,t the 5 kvel 
by DMRT. 

h Chemicc1b applied at 5, 25. :i2. and 85 days after transplanting Jt l.Okg a.i./1:a. 
c Based nn :i scale of 0- 9: 0 = no damage; 9 =>SW{ of leaves damaged. 

Evaluation of insectistatics or chemicals other than insecticides 

Levinson ( 1975) n.arn.:d chemicals other than conventional insecticides used for insect pest 
management ins,.::,~ti,1atics. At IRRI 4 chemosteriiants, Chilo pheromones, 2 insect grow1h 
regulators (isopr,:ithiolane and buprofezin) and h1o!ogical products (Ba,i!1us thuringie11sis) were 
rested (Table l). Botarncal insecticides* have also bt•en testE'd. 

lsoprothwlane, a fungicide. shows an insectistatic activi1y on BPH and WBPH (Araki et al., 
,ens). Buprofezin affects BPH, Gill, and WBPH nymphs as a moulting dbturber but shows no 
effcc t on stem borers. RB nympbs and adults. and natural enemies of hoppers (Kajihara et al.. 
ViW2; Valencia et al .. 1982 ). In most cases, appropriate methodology for the evaluation of 

insectistatics seems to be differem Cor each chemical and thus has been developed. 
The publicaticms of JRRI insecticide evaluation 1976 1981 (]RRI 1977-1982) include the 

dala on such chernicab. Tables 9 and lO indicate 1hc results on buprofezin in laboratory and 
field rests. 

* Neem oil extracrt:d fron' the ,.ecd of the neem tr,·e. Azadirachta ind/ca, is 011e ,,f the botanical insrcticide·, 
t~stcu <11 IRRL Since it ,huw~ insecticidal antifeedant, and insect growth regulator and ovicidal cl'tccts it is 
being ckah with in this chapter, ten,ativdy. 



Table 9 Laboratory evaluation of residual activity of buprofezin on BPH third instar nymphs 
using 0.75 kg a.i./ha foliar spray (Valencia et aL 1982). 

Days after 
treatment 

l 

6 

12 

5 

JO 

Mortality (0/,, ) 3 

Buprofezi11 BPMC 

100 a 

JOO a 

71 b 

100 a 

95 a 

18 b 

Greenhouse 

96 a 

56 b 

21 C 

Field 

75 a 

1 b 

0 b 

Control 

10 a 

14 a 

! l a 

0 a 

Oa 

Oa 

a In a column, means followed by a common letter are not significantiy different at the 5 % level 
by DMRT. 
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General discussion 

Tablt~-s t "I and ·; -) :~hov,,: rf13t in t\'VO smnples the effec1iveness of eaclt irL;ecticide depends un 
:ie -;pe-:ies of p,:s', .,,.tJ 1he applicaiilm rneth()(J,:. 

T ~:,bk~ 11 Selective in:·>I·ctkides ( data frorn !RRJ laborato-ry e.xperiments J 977 -81 ). 
+ Lffrctivc: ;-.ot (:ffoc1ive; : = )';o data. 

Ch exn icalsa 

Azinphos-erhyl 4() LC 

BPhK 50 EC 

Chlorfenvinphu,, 20 FC 

Mcthomyl '.:O EC 

MiPC ',O WP 

Meth:nnidophos 60 EC 

Pirii,llphos-methyl 25 EC 

Phosphanmton 50 EC 

UC/MP 19779 48 EC 

UC 21867 75 WP 

UC 5 t762 75 WP 
Cyperrnethrin 10 EC 

\JC 8.265 75 EC 

J)irnethoate 40 EC 

a Trcz,1f<: ar :: rate of (L75 kg a.i./hr1. 

(;LF! 

+ 
+ 

+ 
-+ 

+ 

+ 
+ 
+ 

+ 

+ 

BPH WBPH 

<) 

') 

LF 

+ 
') 

+ 
+ 

+ 

'/ 

+ 
+ 

') 

RB 

<) 

') 

') 

+ 
+ 

,, 

+ 
<) 

SSB 
•) 

') 

') 

') 

') 

') 

') 

'7 

') 

') 

•) 

') 

+ 

YSB 

+ 
+ 
') 

+ 

•) 

+ 

') 

') 

+ 



Tabk: S 2 Activity of in~tecdcidcs against the bro,vn pianr,fv>pper ,_:~; ,\:stt'd by 
fc,n r appHcat.ion m,et!Exis at IRRi bbc:: r~, rn(':/ ( Hein.ri1.:'.hs, l 979' 

Cherni,:als 

Rate 
a.i./h:.i) 

J') Carban1ate;; 

BP!YJC 

Carbaryl 

Carbt1fur2n 

Bufenurh 

Meth,,myl 

MIPC 

MBK 
Cart<1p 

2) Organophn,.phates 

Acephate 

Azinphos-etl 1 :, [ 

Carbopl1enothion 

Chlorfenvlnphos 

Ch lorpy nios 

I)iazinon 

Parathion-methyi 

Mono,·rotophos 

Vamiduthiun 

3) Org,rnochlorine,; 

Endosulfan 

Perthane 

4) Pyrethroidsb 

NRDC 149 

NRDC 161 

WL 43467 

Permethrm 

Contact 

;"\ ~') ,:: 
\).I.) 

+ 
+ 

+ 

t-

+ 
+ 
+ 

O.'?S 

+ 

+ 

+ 
t 

+ 

+ 
+ 

+ 
i 

+ 

----·--······---

') 

') 

a + Effective; mortality counts of 807~ or higheL - = Not tecivc. M.!nahty readir:gs in the 
c,)ntact toxicity experiments taken at 48 hr af1;~r treatme;1~. Readings in the foliar :;pray. 
broadcast, and root-zone experiments were at 1. 7. ;,ncl '.·f days. respective\. aft:::r BPH v.erc 
caged on treated plants. •)==No data. 

b Applied al 0.0:'i kg a.i./ha. 
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Kuala L!tu;pur. l 4 !Vhn It 1982, :\h,L No. IJ.J. 7 pp. 

T\ LEV lr"~S(}:\J ~ l--LZ. (-197) ): Possihdit:ies of using insectistartcs and phero1nu1u:s 1n pest con troL 
,.\-':-J!La1vissenSL'lt:Jf!en 62: 272 2B~!. 

i; VALENCiA. S.1. BASILIO, R.f H! INRICIIS. l:.A. :rncl MocmDA. 0. ( 1982): Buprofezin 
(NNl-750): new che111ic:1l for the cont: 1::l of rice phmthoppers and leaihoppers. Annual Meet. 
PCCP Bag.iiu. May ]9:-i.;, 15 pp. (MHn,>l.). 

Discussion 

lshikura, H. (Japan): 1, At iRR! vou arc using test insects reared 011 grown-up rice plants 
whereas in Japan test ins,:,.:l, were re:tred on rice ,ee,llings. Is there any difference in the 
rnsceptibih:v of test in:,ects ,o insecncides '1eiwcen the t\NG n1ethods'7 2. The screening system 
for pesticides you describeci is based or~ the damaging ,aage of the pest. However. I believe that 
the p Hc11cy of m~:,•-:ticides for coni ml can11ot be satisfactorily evaluated by tb is screening 
prn,:cclure. Fu, ex:m1ple in 11t,, ,:asc of the stern borer chlorphenarnidine is not particularly 
c-ffectiv,: against the larnc but is effective in preYenting oviposition. Therefore a mme elaborate 
•,ystcm :)1 suecning that 1ak,,·s into accuun: the behavior and the stages of growth of the pest 
would be desirable. 

Answer: I. Wl' b;,vc no d,:tc ,)n 1his particular aspect. We rear insects on grown-up plams 
becmse such a 111etLo.J h conH:',,icnt. economical and suited rn the tropical enviwnment. 2. l 
agree with you. !nd,~ed the effectiveness of insecticides varies :md depends on the interaction 
betwren the stage of develuprnent of the pest and the plant, respectively. Effectiveness of 
insecticides also varies with the method of application. Thus the methods of application should 
also be taKen mro accoum. depending rn, the insecticide used and the occurrence of pest infosta­
tiur: and candidate insecticides should be evaluated under determmed Conditions. 

Valencia, S.L (IRRI): Comment: l should like to add that data nn the standard evaluation 
,,f imecticides arc ,!Vs1ilable at the Deparrment of Enton]()log:,· IRRJ. 
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