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FINAL REPORT 
ON 

EVALUATION OF JUVENILE HORMONE NKI-35120 IN PAKISTAN 

INTRODUCTION: 

In view of increasing hazards of pesticide use to human being, wild life, 

natural enemies of insects and other living organisms and their environment the United 

Nations Industrial Development Organization (UNIDO), Vienna, Austria provided technical 

assistance to Plant Protection Institute of the Hungarian Academy of Sciences, Budapest, 

Hungary for development of non-toxic anti-insect agents under the Project No. 

DP/HUN/86/006. The project was to develop juvenile and anti-juvenile hormone 

compounds which are known for their property of bio-chcmical aml hehavioral changes in 

the body of insects; and supposed to be cnvirnnmcntally sakr comp~ired to the com:emional 

pesticides. These compounds are categorized on the basis of their mode of action as follows: 

1. Compounds affecting biosynthesis or function of hormones regulating 
metamorpho~is (jm·enile hormone mimics, ami·juvcnile hormones, 
neurohormones, ecdysone agonists ). 

2. Compounds inhibiting formation of insect cuticle. 

3. Compounds inte. fering with insect behavioural patterns (pheromones, 
antifeedants, oviposition deterrents etc.). 

Although these chemicals are highly selective to insects. and their practical 

application created problems limiting their use for specific fickls and nccc~sitating further 

research. The project was extended to second phase in view of idcntificalion of two 

potential lead compounds which had juvenile hormone activities inhibiting spiracle and 

crochet formation. This warranted further ficid trials on cotton in ~';;.· tk:-.doping countries. 

The Directorate of Research (Crop Protection). Pakistan Agricultural lkscarch 

rouncil (PARC), lslamahad. Pakistan was selected to undertake !he :r!als. t-.tr. Paul 

Scheltes of Uuphar B.V. Netherlands vi:-.i;cd PARC on Monday the 21 :~!;,.,, 1990 to follow­

up the agreed testing of the ahovc compound:-;. Detailed <.liscussion~ ,..,.~th rl·garu to conduct 

of trial locations, lay-out plan, spray interval and efficacy cvalu;1tion methods alongwith 

frequency of the evaluation were held. M/s Duphar Limit•:d n:pr~~u1:a:i1. l' r-romiscd to 

send the samples 1tr&ently to start trials during fist fortnight of .lu:1;: h,·1.:;n:~.: white fly 
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infestation had already started. The detailed agreed protocol for testing the subject 

compound in Pakistan during 1990 were received in Pakistan on 21 June. 1990 through a 

telefax message (Annex-I). However the despatch of test compound samples from 

Netherlands was delayed until 04 August, 1990 (Annex-II); and they were received in 

Pakistan on 15 August 1990. Director of Research (Crop Protection) PARC, Islamabad 

immedfately travelled to both the test locations at Faisalabad (Punjab) and at DJ. Khan 

(NWFP) on 20-22 August 1990. 

Since the despatch of sample from Netherlands was delayed therefore the testing 

of samples against different white fly stages alone was not possible because the bollworms 

infestation had already set in. Detailed discussions were held on protocol for testing the 

juvenile hormone experimental compound (NKl-35120) alongwith Fcnoxycarb WP-25 and 

a local check polytrin-C (a combination of profenofos 400 gram + cypermethrin 40 

gram/liter) with the scientists at both the locations. Fenoxycarh was inserted as direct 

standard for NKI-35120, because both are juvenoids. Fenoxycarh is already commercially 

available on the European market, trade-name: insegar. Polytrinc-C was used as local 

standard because it is widely used pesticide against sucking insects and bollworm species 

on cotton in Pakistan. 

MA TE RIAL & METHODS: 

Crop: 

Location: 

Target insects: 

Plot size: 

Replications: 

No. of sprays: 

Spray interval: 

Spray Liquid: 

Cotton variety NIAB-85 

Two (Faisalabad and D.I. Khan) 

Tobacco white fly (lkmisia tahaci) 

Bollworms (Earias spp.; I kliothis armigcra; PcL.inophu!t! 

&ossypiella) 

81 meter square 

Four 

One (originally .3 sprays were scheduled hut due to del&J} 

in r-:ceipt ol samples only one sprny was 

possible/ conducted) 

Since only one spray was done, the c1riginally llchcdulcd 

intervals could not he followed. 

750 I/hectare 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 

Treatment 

NKI-35120 EC-25 
NKI-35120 EC-25 
NKI-35120 EC-25 
Fenoxycarb WP-2i 
Fenoxycarb WP-25 
Fenoxycarb WP-25 
Polytrin-C EC-400 

Untreated check 

Time of spray 

Test dosage 
g a.i./acre ml (g) product/acre 

20 80 ml 
40 160 ml 
80 320 ml 
40 160 g 
80 320 g 

160 640 g 
200 Prof enofos + 500 ml 
20 Cypermethrin 

Only one spray could be carried on 27th of August 1990 at both 

the locations which was mainly directed against bollworms, 

because whit fly population was on decline. 

Method of spray: Spray was carried out in the morning hours with a knat'sack 

sprayer which is manually operated. A good plant coverage was 

given. 

Method of evaluation: White fly: For evaluation of white lly population IO plants 

randomly distributed in every plot were selected for each 

assessment. Separate counts of the numhcr of nymphs and 

adults on 5 hut at least one previously marked leaf /plant were 

taken in the early morni:ig when aduh:- were kss ;ictive. The 

percentage of white lly norm;1l nymphs and adults in the field 

on twelveth day was recorded. Ohscrv~1tions for phytotoxicity 

were also taken. 

Bollworm: Two hundred squares/ holls were randomlv taken 

from each plot; and numher of lin.· and dead l~1rvac was 

counted. The percentage of normal aduhs crnaging from pupae 

collected from the field was determined in the lab. Observations 

for phytotoxicity were also taken. 



Time and frequency of evaluation: 

Assessment Insect 

RESULTS: 

I 
2 
3 
4. 
5. 
( 

7. 
8. 

White fly 
\Vhite fly 
White fly 
Boll worms 
Bollworms 
Bollworms 
Bollworms 
Bollworms 

Immediately before spray 
Three days after spray 
Seven days after spray 
Immediately before spray 
Three days after spray 
Seven days after spray 
Fourteen days after spray 
Twenty one days after spray 

The data collected was converted to percent mortality /ahnormality which is 

presented in Table-I and II. The rate of natural mortality (~l-) for white lly nymphs ranged 

between 2-5% at Faisalabad while it was higher (4-13%) at DJ. Khan. Similarly the rate 

of natural mortality(%) of adults of white fly was between 5-9~'c at Faisalabad and 4-13% 

at DJ. Khan. The range of mortality(%) of both nymphs and adults at D.I. Khan was also 

higher in the untreated check as compared to Faisalabad. This shows that some biotic or 

abiotic factors were suppressing the population build-up of whit fly at DJ Khan under 

natural conditions. 

The rate of percent mortality both for white fiy nymphs and adults at both the 

locations (Faisalabad and D.I. Khan) was much below that hy common:y used pesticide 

(Polytrin·C) against ~h\::-.e insects which was up to IOW:r. However, it is evident from the 

data that NKl-35120 EC-25 was more cffi:ctive in killing ho1h 1hc nymph~ and adults of 

white fly than Fenoxycarb at both the locations. The data al~o shows that the tcs1 dos<igc 

of 80 g a.i. of NKl-35120 EC-25 was mori: dfcclivc comparl'd to 1:1~· othc..·r two do~agc..·:- of 

20 g a.i./acre and 40 g a.i./acre. 

This suggest that we may repeat the tria:s for dctcrminatio11 of effective and 

economical dosage of the test compound. The suggested dosage is 50 g a.i.facrc and IOO 

g a.i./acre as again.;t 100 g a.i. and 180 g a.i. of Fcnoxycarh WI'-:!:'. 

I 
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The rate of normal white fly emergences(%) was very low ( 16-19C£- for nymphs and 

adults respectively at Faisalabad and 20-24% for nymphs and adults respectively at DJ. 

Khan) for NKI-35120 EC-25 applied@ 80 g a.i.facre as compared to other dosages of test 

compound as well as Fenoxycarb WP-25. 

The results presented in Table-II indicate that the cotton hollworm larval mortality 

(Ck) after 21 days was 67% and 65% at Faisalabad and D.I. Khan. respectively which is 

much lower compared to Polytrin-C (Faisalabad 85% and D.I. Khan 81%). However, 

normal adult emergence percentage was also very low (23~c) in the NKl-35120 EC-25 

applied @ 80 g a.i./acre compared to Polytrin-C (95'7c) and untreated check 93%. This 

shows that initial kill by both the juvenile hormones was low compared to Polytrin-C (local 

check) but the normal adult emergence is also lower in the former compounds compared 

to the later. This helps in checking the population build-up of the insect, if juvenile 

hormone are used. 

CONCLUSION: 

We can concluded that the rate of bollworms and white Oy mortality(%) although 

is low at both the locations compared to Polytrin-C hut norm~il adult emergence rate is 

also very low. This indicates that test compund is quite effective against hoth the white fly 

as well as cotton bollworms in checking their population and will he more economical in 

the long run. 

Since the despatch of sample was extremely delayed when the attack of hollworms 

had setin and population of white fly was on decli11e, therefore, we can not draw meaningfJl 

conclusions. The protocol needs to he repeated. 
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Tablt-1: \\1aitt ny mortality(~) and normal adult rmrn:rntt ('o/c) 

Location TnatmHt Trst dost Brfo~ sl!rar Aflrr s~r.tv Normal Adult 
,.aJ.lacn ~ da\-s 7 dal-s Emrn:rnl"l' I~} 

r!" ~- ~ ~ ~ ~ N ~ 

Faisalabad 1. NKl-35120 EC-.?S 20 3 7 IS 23 19 27 .p 36 

2. NKl-35120 EC-.?S 40 " s 23 27 37 -19 33 31 

3. NKl-35120 EC-.?S 80 2 I 41 52 SK 67 16 19 

4. FHoxycarb WP-25 40 3 s 17 22 IK 24 -II 43 

5. Ft:ioxycarb WP-25 80 5 7 27 35 .. u -1.? _, .. 29 

6. Ftno:L·ycarb WP-25 160 2 6 31 -12 .as 53 .?I 20 

7. Pol)1rin-C EC-IOO 200 4 9 93 100 97 ICM) 7K 89 

I. Untnatfd check 3 I 9 .. 7 5 9.? K9 

D.I. Khan I. NKl-35120 EC-25 20 7 12 22 29 31 30 -13 3K 

2. NKl-35120 EC-25 40 9 14 24 33 27 39 30 33 

3. NKl-35120 EC-25 80 4 IO 43 53 54 67 24 20 

4. Fenoxycarb WP-25 40 K 12 21 23 22 27 31 30 

5. Fenoxycarb WP-25 80 7 II 23 31 37 41 23 27 

6. Ftnnxycarb WP-25 160 13 17 35 51 45 59 IH 23 

7. Pol)1rin-C EC-400 200 K 14 HHI llHI llHI llHI 1)1 93 

I. Unlrealcd check 6 12 IO 10 II 15 94 95 

,,.. . ..... 
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Table-II: Cotton bollworms larval mortality and normal adult emergence 

Larval mortalitv { 0'c} 

Location Treatment Test dose Before After snrav (@)"~} Normal adult 

& a.i./acrc Sprav 
.. _J_ _H_ 21 cm(:n1encc (C:'c} _,2_ 

Faisalab:id 1.NKI-35120 EC-25 20 -l 10 19 27 36 49 

2.NKI-35120 EC-25 40 2 20 31 45 :' l 
...... 
-' I 

3.NKI-35120 EC-25 80 .. 29 51 59 67 
, .. _., 
__ ., 

4.Fenoxycarb WP-25 40 5 9 17 20 26 "9 

5.Feno::\.-ycarb WP-25 80 3 14 27 29 .1-l -l3 

6.Fcnoxycarh WP-2516:l 
,, 19 26 -H 511 3:! -

7.Polytrin-C EC-400 200 4 71 77 x, 
' - 85 87 

8.Untrcated check 5 3 4 .. 6 89 _., 

DJ. Khan 1.NKI-35120 EC-25 20 3 8 13 19 29 -l6 

2.NKI-35120 EC-25 40 5 13 27 29 47 35 

3.NKl-35120 EC-25 80 10 21 42 53 h5 21 

4.Fenoxycarh WP-25 40 7 8 13 19 2() 53 

5.Fenm.-ycarb WP-25 80 5 11 ,-
-=' 

.. , 
·'- 48 37 

6.Fenoxycarh WP-25 160 7 21 >'> -lh 55 21 

7.Polytrin-C EC-400 200 
.. h7 h9 r XI t)5 .. ' ·' 

8.Untreatcd check 5 6 4 8 7 <>: 
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TELEF~X • MES5ft.GE 

DL'PHAR B \'_ 
CROP PROTECfiON OJ\ .;JQN 
Noordercind: .56. P.O. Be.>. 
1243 ZG ·s-GRAVELA~D 
The Netherlands 
Telephone no. 3 l ·3~ 68211 
Telefax no. 035-60 I .H 
PSl~v1:1~m 

Date : June 2 l . 1990 

From · P_ ScheHe~ 

f o : Pakistan Agricultural Research c,)uncil 

Aun. : Mr. Umar Khan Baloch 
Director of Research (crop prote,:tion) 

Fax-no.: 09 92 S l 812968 

:--;o. OF PAGES ll"CLUDING C0VER PAGE: 4 

roR C:ONflRMATIO~ .\ND.'OR PRom.::·~!S WITfl THI:; Tr-'' •:':~-!IS-'''()~. 
Pl.EASE:: CALL: 
-~')_it_~ V°-s. Duphnr 8. V. 
Tel.no. J 1-.H 68205 



; : :-:-=-:.c 

duphar _ _, .. , ·-~,~ .. 
.:.· 

Pakistan Agricultural Research Council 
P.O. Box IOJl:lO 
G.5! I Islamabad 
PAKISTAN 
Ann. Mr. Umar Khan Baloch 

Dirc:ccor of Research (crop protecti;:-n) 

June ll. 1990 

PS/av/l38m 
035-68205 
56641 

Dear Mr. Baloch. 

-::- ~ - . =-· -- - - -- -

· .. _-,_ 

It wu quire a pleasure to have been able to personally meet you In Islamabad on 2 I 51 May. 

= . - :.~- : ; = -

Base.d on our discussion on the lay-out of the eipt!rlment!. I have now mAdf! a protocol of which a copy 
is enclosed. I liklf! ro spcctftcally meodon a kw items: 
1. due to a limited sample size I have reduced the number of locations 10 two onl:. 
2. l have ln'4:rted f"'.noxycarb ., a direr.I standard for NKl-3!§120. 1-tecau'c t.c"-th prNl•ic:r• :ir~ j:.1>~~wid~ 

feoox>~Mb is alr~dy C'.ommercially avaJlahle oo the F.uropeitn mMket. rr:sdcnara~· !1;s~;;..r. 

Ne~t ro lhls standard, I would like you to compare NKI- 'l~ 120 -..ich one kx111 ;'..if,,~·1r:I rr···J1.:ct 
against whitefly end one aplnst bollworms. 

J 3 sprays will be applied ro cover both whirefliu (Initially) •nd oo:l'-"orm• (la1cr d:.iri~i.: ~-=<>~,~n). 
4. the spray in:erval between 2nd and 3rd spray b glvr.n (2 weeks) Howi ;!'i. i !er :h". !~'r1t;i in;.-, .. ,.i 

bcr.veen hi and 2nd spray <'.pen, becau5(' of ii. depenC::nce on 1h'° ,;.!'r,ip!l-.: .lc·.-w·:--· ..... •;;: :::;\::: ~,,.~ 
\pray should prcfcrahly be c!lrccred again!! rhc luf nymphal !tlJl&r. "'hkh ar!""•"'·'n .. · ;. ~ .. 1~·\d11nr .• ,,, 
the local climatic condldons. 

5. alrhough I have asked ro record nymphl\I ahnormalirics for "hir:-rllr.:o.. tlm n·;..• • ., : .... !irr t.·· .:: • 
possible. Sec what can br. achieved. Abnorruliri("-• in bvliwor1n !:•;.;,.-J11.;·:;: ·.-.:::I· ·; ~· 

In general. J would like 10 shc.ss r~::: t.'li~ prorocol Jho;ild :.c i.:t1 .. .,;·!e1~.: • · , ,,;;;di. : ::-.::. ,. r·. 
pracrk.a! in its irnplr.mentarion. Any suuc.,fi1;11~ for chan;r.c arc ·-r:i'.·.•111d If , . .,i.: · ._.1.:· .......... ~~•~ 
prorocol i~ required. I would li~c: 10 ii.form you thai l will havr. my r:c-.11 ..... ~~ '1•.11:1 . r, : .i:. 

Mean·Nhilc I llave il!kcd our forw;trding d.'1'>f 10 ~nd yl.lu rt1t follnwir.g ~111vln 
2 bonlcs of ISO ml NKJ 35120 OC-25 
2 containers or 300 1 fenoxycarb WP-lS 
We expect rhcse samples will reach you (by alrfrcighl) c:nd June/early July. 

Hoping 10 hear your comments soon, I remain. 
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PROTOCOL FOR TESTING NKl-35120 IN PAK.!STA.:.~ 19'.liJ 

Crop: conon 
Location!: 2 
Target insects: B~misia raboci - tobacco whitefly 

F.aria.J spp. - sponcd bollworm 
Htliorhis l)l'PftiR'ra - American bollworm 
Ptc1i11oplwra gnssypit!la - pink bollworm 

Pl()( size: 1150 A (81 m2) 

Replicates: 4 
No. of sprays: 3 (T1• T::. and T3) 
Spray interval: 2-3 wtti.s interval 
Spray liquid: 250-300 I/A 

Compounds 

I :'liKl-35120 EC-2.5 
2. SKl-3.5120 E<:-25 
3. SKI-35120 EC·2~ 
4. fenoxycarb WP-2S 
5. fcnoxycarb WP-25 

6 fcnoxycarb WP-25 
7 LOC!l stand1m! product tor "'hlteny 
8. Local itandard 'Jroducr ;·or holL~crr,1 

9. t.: ntreared control 

~>de of acrion of rc:sr comp0u11d 

g a.i..'A 

20 
40 
80 
40 

HO 

160 '. ~,) ~-

·r.1.1 

~· •. : .·~> 
i·~· ,·\ :;_,:;rn 

The 1-!"Sf c"mpound SK!-3.5120 i~ i. non-neuroto1i<- in1ttrlrldt" "Ith :i ~·rc:11~ 11:.1"'1ii.- 1,,,r::1t"·r:,. .1;·i·.:::· 
Dul! ro rhi!I qu;ilit) meu1miirphosis to tht- Adnlr 1fA£t" i1 highl\ inhihi!,..-: "'·hi(n rr•a!t• ir. 
morphogl!ni"ric.illy defc>rmed inst"<"l'I (lal"\·;\l.pupnl nnd r11p;il-~rl11l1 in•i"rmn~~~r•<' .or-.' ,lr:.th , .. ( '·•" I ,r·.:r 

.1nd pupal StaJCS. 

The compound ;tlso incl•;r.t"s ovicldal effects Anlf ~hr,w~ in~rfrrrnrr ""ith •h:- ·r;,.,.:·i11~ C'\t l"MI; lr<:;i~ 

!arvac in certain insecr specie~. NKI·35ll0 acts by coni,.r.r and inge,liou 

Time of 'priiving 
r1:-s1 spray ~houlcl l-c .Jlrc1.:11:J ,,~,slrisi .. 1,;, .. ni .. , 1 ... r .. ,. f.,I!"""""' ....... ;··· ....•. •:.,, • ... ·~ · r .. , •• ~\''"·E 
is :1r an t".arly ~tatce of .. -hit<'n'.. 1fr.,·rlormr111 when rhr ... h;r,.n, f"'r11:.1rl ·r: , ...... !· .... ,, , • 1 •r. 
firn in.~rar nymph~. 

Sc'!(;\rlld 5pt_:!Z should be~ ilPl>lied whrn rhr m.1jorlly ,,f rhc ..,.fii•:fl\ 1• ,ir.1 .,,, ,, i•.·• 11 · ,, ':"·I 11i" • ,, 

O)nlphal Jla~r i.r 2· '1 'A.C<!h afltr th(' f (I ~pr.::• l'frl• 'f'l ,1'. 1• (!i1' 'Tr 1 .,: , · ;o -. ._ I,(' • · • , '. ''. . •;, , 

l't11rd spra¥ 10 tv applied~ 14te~s .1ftrr ~nd •pr0ty. Thi~ ~pr,l; is m.11n:\ 1:1rr. 1._.,1 'r 1'1"i • ;1 •.. 1,11 • 
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E\·aluation met1 .... "'ld 
Whi<d1y: 
- For eo.·aluatioo select at least I 0 plitnt.s,·ploc. randomly di!,tributeCI in e"c~· plo'.. 

for each asses5mcnt separatc'y counr th.c r>~m~r C\f c"' (I~ i'O''iH~!. ~1,·-1:i::-,_, ;.u1 :i-falt• ,.,. •:·.e- t>ut 

a; lcasl one i:.re,·iou!ty marked ICl\"Cs (lean piant. I~ po!,:hlc the un•icr •'!rf~ce rf rt.• i-:,•\cS 'h:·;.\C: t·~ 
.;ardully scrutinized wilhoul dhturbing the in~t-etc. Bc:"t tLr.I' fr,r i:\~r-~.:t'~:, : ! .-.,r:·. :l:" · :: ... , ~ ·1c::1 

adul~ &re less active. 
- Re.cord n~mphal abnorma!!tics (if pos:ibk). 

Rec.ord phj10IC\ici~· If any. 

Bollworros: 
- Count the number of live larvae on 200 squarr~ or bolls taken rar;rlon:J'-· fr••r.: e.;.:;; r:,-r 

Determine 3 infested squares or bolls per plo •. 

- RCl.:Ord larvaVpupal abnorrn!dltic,. 
- Record ph>1otoxicit) if any. 

Tim<. and frequency of evaluation 
The effccthene$' of thf' products art' A~~e~'c:d ID timt.~ ac~ordin~ ro the: :·u:ic·· .. :::; ,;!"..: ·.~!.~c·:lr 

A.!5essment oo. 

2 
J 
4 

5 
6 
7 

~ 

9 
10 

• depending on rare nf nymphal dc:\·r.loj'.r1!:cnr. 

time 

!mmcdialcly before T: 

T1 + 3 days 
T1 + days• 
immediately before T ~ 

T; -1- 3 days 
T; ... days • 
i m rr.ecir;tely xf, ·re ·1 , 

T:; + ' days 
T3 ..- 12 tla)s 
T3 -t 21 dap 




