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~- in the earlier pa:rt.s, the preparation end characterisation 

of some net'1 organotin compounds have been reported. Since. triorgano­

tin comPounds exhibit a wice range of biological properties. scme 

at:~em.pts v1ill be a~scribed in the subsequent pages of the biological 

prqperties of some selected compoundsf described in precedL~g pages. 

A brief reviet-7 of soma important biological properties (antifungal 

end' acaricidal) may be given here~ 

search for netrt pesticides is essential as even successful 

~ pesticides can loose their effectiveness due to gr~~ of resistence 

of pests tot-tards those pesticides • .Moreover, consideration of 

environmental pollution may leac to discontinuance of some successful 

pesticides~ In the search of new pesticides# organometallic conwcunds 

are increasingly gaining importanc~. Organornercurials have played 

an iw~ortant role until recently as successful biocidal agents. But 

aue to high mammalian toxicities and possibilities of biomethylation 

of roorcury compounds# the use of organo:mercury compounds are n0r1 a 

:*- days severely restricted and may ultimately be tottally discontinued. 

organotin compounds rnay replace organomercury com:;"Jounds in some of 

their biocidal applications"'_ 

The principal advantages of the organotin agrochernical~ 

"~t·lh#-ch main,ly possess prophylactic action (1) are their relatively 

10l:.r phytotoxicity, their generally la-1 toxicit~r to non-target 
, ' 

organisms and the lacl~ o£ resistance by croppests to these chemicals. 
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- ' 
FurtheJ:more, triorgenot.in compounds· uncergo degradation in the 

environment eventually, to for.m harmless inorganic tin residues. 

As poin'ted out earlier, the first investigation in the field 

o£ antifungal activity of organotin compounds t·!Sre carried out by 

van der Kerlt and Luijten in 1954 (2). It t'las found by them that 

only triorganotin . (R3SnX) derivatives are the pO!r1erful fungicidese 

A n\ll'fl:ber of tetra .... , di ... , and monosubstituted organotin compounds 

~ were tested Snd all Sh0l·10d very littlG or practically no actiVity, 

corr~ared to triorganotin derivative$ •. 

Zedier ood Beiter (3) 1 Hartel (4) .. Kubo · (5) and Kaars 

Sijpestijn (6) have also studied the antifungal activity of 

triorganotin derivatives ag~nst a ntutiber of plant pathogenic 

fungi.-

Although many phytopathogenic fungi prove to be highly 

~ sensitive to organotin ccmpo~os .!n vitro, some parasitic fungi 

e.g. Phytophthora in ~.estans on potato,. _£orcos12ora beticola 

on sugar :beet and Septoria epii on celeriac etc are at present 

successfully control~ed by org~otins under field conditions. 

Experiments with a series of organotin compounds on obligate 

parasitic fungi have been carriea cut by Hartel (4) and by Tempel 

(7) • The fomer found that l?eronospora on gr~pe is moz:e effectively 

+ suppressed by tributyl tin than by tri~t."lyl tin or triethyl tin 
' . 

compounds. Against pa~dery mildew en cucumber the triethyl tin 
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derivative appeared to be optimally active 'lt7hereas the tribueyl 

and triphenyl tin derivatives t~re the most effective compounds 

~ against pat-!dery-milde\f on barley and the tripent.yl and trihexyl 

t.in derivatives against apple mildetj-.. 

In the symmetrical trialkyltin series the prc~yl ana 
butyl compcuncs generally are the most active derivatives, the 

presence of these particular groups are not the necess~ condition 

£or high activity. This becomes manifest 'tv-hen unsynmetrical trialkyl 

tin acetates ~te.re t:est.ed {8). ~rom these investigations of van der 

Ker'k and Luijten" it t-tas concluced that among the trialkyl tin 

......._. acetates. maximum activity is associated t-tTitb a total number of 9 

to ·12 carbon atoms in the alkyl group regardless of the nature of 

the individual group. 

Regarding the triaryl tin compounds. tri-rn-tolyltin acetate 

end tri•p-tolyltin acetate appeared to equal triphenyltin acetate 

in activityf whereas tribenzyl and ~ (2-phenyl-ethyl)tin acetate 

t1ere also considerably active (9)• 

lnterssting independent work by Hartel (10) with trial~l 

and tr.i.azyl tin compounas sh~1ed that in the le;borato.ry fl trialkyl 

and particularly tr.ibutyl tins are better fungic;ides than tr.iaryl 

tin corrpounds but that the ·reverse is true in the field. This has 

, been ascribed t.o the lcnmr stability and the higher volatility 

of the formar • .t•I9reover., triaryl tin compound~. are less phytotoxic· 

than trialkyl tin con~ounds. 
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~ the early 1960i$ the first organotin compound~ triphenyltin 
; ' 

acetate ::v;as :introduced under the trade name, 11 Brestan • co~rei.a.lly ' i .'i ; . . 
' /by Far~t·7e~lte Hoechs·t A •. Go and shortly later Philips Duphar 1~. v. 

l . lj' ·, . :1 • ' 

f. int~ucea\, t~iPhe.nyl. tin hydroxide under the trade name •nu-Teri 
:'! / J ' ·l - ,· . 
. ! ) / ' . io ~ j: (11>.~· In •;r~stan super'# triphenyl tin acetate is corrbined with 

;/ .j. manganesei~thylene bii! dithiocarbamate ( mane})'). A similar prepara.-
/.1 ., . -

!/ tion of E~sons ~st control, called 'Fennite• ~ combines triphenyl 

~\ . tin hydrox~de t-ti th man~{b • A number of commercial preparat~ons based 
t.Ji,: .. ;'·. / : / on these active i~gradients are at present mark~~urider different 

.;/ / trade nanef» The t;ttganotin fungicides have almbst completely ousted 
~~ I , 

the formerly dominating inorganic cqpper fungicides for the control 
' 

of certain dise.ases' of potato1 sugar beet and celeriac, Later on, i..~ 

t-1as also founcr,.'that. a ~Unber of *rrt9ort.snt tropical plant diseases 
' 

viz• those .in /coffee·~, rice. groundnut., banana and onion can be 

controlled successfuli~ (l2)j"1?Y o~ano~ins.·.,, , 

~he prOblem ~f toxic residues from sprays with or9anotin 

compounds has been thoroughly inVestigated. An important feature 

is the relatively short h~lf life of the compounds an plant leaves 

in ·the field. :rn potato t~ers, less than 011'1. rng of tin per Kg tfas 

found after the foliage haG\ been repeat;edl:y sprayed t..Yith triphenyl 

tin aeetate/ wb C4" .. ·. dcvr, 

xn Kenya, for controlling the leaf ~~st disease of coffee. 

CO"ppe.r based fungicides.~ u~d ~temsively at present.. But.· many 

farmers are concerned that ~a build up of copper may o<;:cur in the 

~ soil after many years of repeated spraying with copper fungicides. 



. resulting the growth inhibition of cultivated plants" Hence, 
I . . 
,l, alternatively •. •ou-rrer Extra' /:47--..S% w.P •. (~iet.table powder). 
,!,1 

/\active ingredient triphenyl tin hydroxideJ has been recommended 
). 

'i by the r<enyen Coffee Research Foundation for the treatrr.ent of leaf 
ll 

j~ rust and also as an· anti-.:feeaant for the giant looper caterpillars 
l I I 

/ I( . that . attaclt the foliage of Coffee ':Plct:ti.i:S (13 ) • 
/ 'J . 

/ .j 
l ~~ Recently Smith et. al (14) reported organotin pyridine ... 2-

lf carboxylates and substituted triazine det-ivatives (100 ppm) can 

control coffee leaf rust and coffee bacterial blight disease in 
\ -

vitro. 

Frorr t.he available literature it seerns that much work has 

not been done for controlling the plant pathogenic fungi by using 

organotin compcundso ¢rivastava (15) reported that diphenyltin 

dichloride is the most active fungi toxic agent against · 

Collototr.ichum falcatum , among aiaryltin dichloriees and their 

activities on complexation •. formation with 2,2'•bipyridyl a~d 1, 

10-phenanthroline are· slightly increase~. l\!ehrotra (16.17) reported 

the fungicidal and bacte~icidal propertie~ of sow.e new organotin 

com.pounds. Ram Kishun et ~ {18) tried to control the bacterial 
I \ I 

leaf spot of sunnh,te:rrp by using the organotin preparation Brestan-
. J . 

60 and • Du•'l'er1 , and found that the corrpounds failed to irt.hibi t 

tha gre»rth of the causal organism Xanthomonas Patelii ~ .v.i.t~ro~. 

r-1ohant.y and I·1ohapatra (19) found the high effectiveness of 'Brestanol' 

. (triphenyl tin chloride) for controlling the blast disease of 

fingermillet. 'Erestan~60' with high effect~veness for controlling 

-+ ,.· ·· the tikka disease of grcund nut and early blight of potato have 
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been reported by Addy (20)o In the present investigation6 some 

organotin con,pounds were used for determining their antifungal 

~ activity against some fungal species .!D, vi troo 

a. r.aticidal Activit,x 

l·~tes like insects are another important and signif.icant 

type of pest of crops ana plantation, causing serious .losses both 

in terms of quality ana quantity of product •. ~he insoct1' p~$tS 
) 

ha~ ~ceived sufficient attention while mites have long remained 

·.rather neglected probably due to their microscopic size end 

. obscu.te natuze, even though they have the potentiality of causing 

extensive damages in agriculture. N'ajor!ty of mites £eea on plents 

.. causing various types of direct oamages like loss of (.::hlorophyll, 

appearance of st.ippl!ngs o£ b.rcnzing o£ :foliage, stunting of grovtth 

producing plant deformities and reduc·tion of yield. Many of the~e . . 

are lmcwn as vector of plant viral diseases causing heavy loss to 

The plant rni~es have dr&~ attention to the workers since 

the time of Homar \"lho first referred to them as early as 850 s.ca 

Linnacus in 1·758 listed riearly thirty spec;l.es in his book nsystema 

Naturae". The irr[Jorta.nce ~.ras further realised in 19th and 20th 

centuries through the outstanding lt10rks of Kramer Megnin Canestrine~ 

Berlese, Oudemans, B.'Vans (1957 ), Eva."ls et al (1961 ).~ I<ra.'ltz {1970),. 

Hughes (1976), Gupta (1985). Jeppson et al (1975) ·brought out a 

~, coraprehensive book en rr1i tes injurious to economic plants (25). 
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r-ates have a high reproductive potential,. may have several 

generation during a ~ason, regarded as genetically plastic 
' . . 

organism and na-1 races are :Eormed continually- it W!dergoes c:::onti-

nuoos cherr.ical selection, :rt t>tas found at after the repeated use 

of a pesticide group resistance occrirs quite rapidly~ tihen resistance 

develops to currently. used aca.~iciee·s., new compounds presumably 

wi~h different modes of action are required which will last for 

sometime to protect crops f..rC;m. mite nUisances. 

The principle .of mite qontrol and th~ differen~ cherdoals 

used for this purpose have been discussed elaborately-by Jeppson 

~- (1965) (26). 

+ 

Sulphur vapour had been used as an ac:a;ticide for quite 

so.rret.ime successfully. Het1ever, under certain conditions it sha\Ts 

. phytotc-xici ty to the host plant. same i%:i the case t--71 th petroleum 
. . 0 

oil·and dinitrophenol. The use of synthetic organic p~sticice 
. . 

started during 19401 s. The first to be used ~1'al;.l "t\Jeotran",• Later 

several otherE;t, as •ovex•, 'Aramite•., •oeneton', 'Chlorobenzilete•, 

• Dieofol' ., • Fens on• ., • Dio:<:athion ' , 'Tetradifon' , • Carbophenothion' , 

'Ethion• 1. *Binapaceyl*, 0 ~1ovestan•, 0Galecron•, etc. appeared .•. 

The pr.:tnciples involved i..'1 t:'l1e chemic£:ll centro~ of the 

mites a.re basically the same as applicable in case of insects., 

Use of .i!llProved agricultural p~aotices applioat.iol'l of DDT and 

reduction of predator population due to ra."lcom use of broad spectrum 

pesticides are some of ~~e reasons w~ich necessitated to the adapta• 

tion of rnoxe improved chemical control of the mites~ 
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Aca(jjicides are SOIOO t<1hat specific in their action. A 

certain pesticide may be effe~tive for a certain group of mites 

_----,__ but may be quite ineffective against a related group. The aca!flc.ides 

+ 

not only ld.ll by direct contact and penetration through its 

integument but also as stomach poison ana as fumigant. Therefore~ 
I 

before a pesticide is spread some factors such as its moae of 

action~ its translocation property if any. its ~sidual property, 

the plant on which it is to be sprayed~ 'the stage of. the mite to be 

sprayec1, climatj.c condition prevailing before and after spraying, 

population migraticn in relation to rainfestati()n etc. should oo 

considered to assess the efficacy of the aca~i~ide. 

At present thex.-e has been rrn.lch criticism of the use of 

some groups of acaricides because ox· aevers~ ecological effects. 

'l'lle organo chlorines have b?en found tp. be most hazar~cus and 

saveral countries hav~ either banned or restricted their uses~ . ,.., ; . ~ 

The use of less persistent; organopho$phorous CO?JPounas is al1so 

unde~ hard scrutiny~ In t.'l-tis connection the aearch for an altGmate 

class. of acericides -vtith different mode 'pf action, spec~fi@:Wa'l'ld 

less ha-rmful to the environrnen~ is being parried out in d,ifferent 

countr;l.es \for a long tims. :rn t.'.tle ye~ 1968 a major breelt through. 

in the field of agricul~~re was obtained ~ith the aeveloprne.nt of 

a completely new type of rni ticide - 'Plict~an 1 • The product based 

en trycyclohexyltin. hydroxide was introduced into the u.sa ma:e:·Jtet 

as q result of th~ jo~f'!t rasearch effort b)' Dot-t a11d r-1 & T Chemicals 

(27.26)11!' 
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As it has been discussed earlie~ organot~n compounds were 

already lmotm £or their biocidal uses and the co!llm3rcial success 

of 'Plietren• encouraged other resea~h ~tork~rs· in this area. 

~peoies specificity of organotin derivatives sug~sts that 

when R = c6a11 (eyelo) or P~s2ca2 .of.a R3s~~ compou.~d~ the compound 

. ""culd be a pet'lei"ful selective miticide~ ~his led to the introduction 

o£ t~ fe~' other o.rganot:ln miticides.,; ~hese ere l-tricyclohe!cyl 

st.annyl 1 1 2•4-triazole (~·I?eropai•) (29) and b!Ei (2-methyl 2-phen:vl 

propyl tin) o::~ioe (30) commonly refe.rred to as ~ {neq;)hyltin) 

Qxide- ( • vendex 11 or •r;rorque • ) ~-

'Plictran• is a specific contact acaricide with a moderate 

initial toxicity and with repellent anti feeding properties. ~he 

duration of protective .aQtion l~sts for 20 days or more. It trtas 

first registered for the qontrol of mites in apple~ and pears etc. 

Nm-1 it is registered in many European and in other third t·1orld 
I 

countri~s as an ~cariciae on citrus#- stone fruits and hops as t-rell 

as apples and pearE,J. The commerc::ial formulation consists of 't'Iettabl($ 

pmtders which are :readily dispersed . in watero The active ingredients 

are applied ·at a very lcx-1 concentration e •. g. at rate~ of 2-3 ounce 

per 100 gallon of spray (15 to 22. S gm/100 litre t-rater) registered 

in the u.sa marltet (3lt32,33). 'Plietran' was found to be veey 

effective in controlling red spider·m.tte in laay•s-finger compared 

to ••.Monocroptophos" 3G 'tiSC, 'Carbenden2'oim* 50 t-Jl? and ureajll It.l s 

efficacy it1Cls not diminished t<~hen mixed with other agro chemicals. 

LI'he safety o:f • Plictran • to the Cocc:inillid, mite predator., stethorus 
' spo t.;as also confirmed during the investigation (34). 'l?lictran.~ 
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was tested (35) fo,r its effectiveness· in corrparison to Malathion, 

oxyd~emeton methyl and wettable sulphUr against Tetranvchus 
---,____ 

1 cucuroi tal. A signif·icant reduction of ~ te population was observed 

'in plots treated with • Plictran' SO l'lP after 1 1 31 7,10 days of 

spraying while others did not give any control o~ the pest; no 

phytotoxicity of tpe t~a~ed plants t..ras observed. Prevention of 

Panonychus J:!!m! and .apple~rus;t mit(3 with 'Plict:an• along with •vendex' 

,,.,as very significant (36) •. EvaJ,.uat.ion of tPlic;tran' against the 

pink tea-mite (Aca;ghyl·la~th~~;· ~ was as ef£ect:J.ve, as standard 'Dicofo1 1 

''· 

and 'E:t;hion 1 (37). 1 Pl!ctr911 1 had toxicologic~ parameter to those 
ana 

of chlorine and sui:ohur containing preparation~".had a hi~h ovicidal 
' . .'- ! ' " ' ' 

actiyi~ and was hi~hly toxic to· mobile pha$e~ of the spider mite 

(38)e; Periodic applipa~ion of. 'Plictran' •cau~d no resistance 

dev~lopment eve~ afteF ninety conse~utive generation and was effec­

tive. against sp49er rn:.tte 'population resistant to others especially 

phosphorous-ccntaining ·. acar:f_cides. ~he use of • Pl~ctran • t'las 

recommended in rotation with \•Dicofol' and r.Arex 1 , v-1here a resistance ' - . . ' 

to phosphorous-containing and ch~orin'e cont_aining acaricides had 

developed. Sprf.Ying Cotton plants (39) with Zo9l, 03% Plictran 

per hectare. COz:ltrolled spider mite~y 96% to 96,.3% and preven·t.ed 

oviposition, and also sh~wed lqw toxicity to peneficial entomo­

acariphages. Th~s phenomenon v-ras also observed (40) on. StrmV'berries 
I 

' 
in Southern Cali;Eorni?. when 'Pli.ctran• at 0.25 ?nd 0.75 lb/ac1.-e v-ras 

app·~ied to ~etran;vchus urticae. Sig~ificantly fet.ver !• urticae 

occurred in plots. ~~eiving'"Plictran' at 0.75 lb/acre than at 

+ 0.25 lb/acre. The yields were greater than that of untreated control. 
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Similar result t-tas obtained .(41) '.r1hen °Murftte• (Cyhexatin + 

Murfite rnixtuxe~ 300 + 160 g/ha) and Cyhexatin (250 g/ha), 'trias 

applied in the strat1berry crop yield with cyhexatin4r Re$idue 

bioessays with 1 P1ictran• (42) along with 'P~pargite•, 'Dicofol', 

• Canbophenothion • • • Hexak!s • and • Abamectin • ~1ere conducted against 

three populations of two spoted spider-mites~ Behavioural responses 

(WUlf•off and spin-dotrm) was significarrtly greater than tha·t of 

. control "t-li th • Plictr~ • , • Hexekis' a.?ld 1 carbophenoth~on • .. Cyhexatin 

t-?as corrpared fox; its ·toxicity (43} to 9 Chlaroprcpyl~te •, '.tliZil'lo­

ph.osmethyl• ,. • Nethidathion•, ·•Fervalerate • and • Berionrxl' agail1st 
' . . 

'~qnychus ~· ~etranzchwa. u:r.;tieae, Acu~€! £ocke£!, ~$C~us 
~0~ : 

finlandicus. Fer a:I:li\Pl.:le·i:.rcm -v;ras highly toxic.t., .!et thet level of ithefr 
. I . 

_ LC:gs values and :tJle application ccncentrations usea ili orchards. 

Studies on the efficacy of three acaric.ides (4i!.) on lady's fingsr 

revealed that the b2st result \-laS obtain~d with 'Pii~tran·• (350, 

400 g/ha) and its effect lasted even afi£er 14 dey;s of sprayiJ."'"tg~{!_ne 

, v;eek after spray;U~g "all other treat.rnen·c§~ 1 • P;t'ictran.• (200" 25040 
· . . , m.ay- even 

300 g/ha) t-vere, found to be on per t-li t;h "-~=:::=.') others and "§\uperio.r to 
I /' 

'Dicofol' l8p5 .B.c. a..?ld 'Eth!on•· so;.~: EQC• 
/ 

"'?eropal" is most. effective/ against 'the rrembers of 

Tetre.nycl;lidae. At o. 004, o. 02 anq :0.,1% CCl"lcGntration it caused 160% 

it t.>ersiated long enopgh to kill ~oox;. of l• £1j:Jsal population. !t 

mainly ucts as eont~act poison \·.Yith a mez-Jicd repGllent eff~ct (45). 
f 

Green house e.."iperiments t1ere I>,e.rforfi'!Gld (46) to est~lish a cctJnParison 
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of the effectiveness of • Peropal t against three ~Tetra11Ychus 

urtioae• strains of varying sensitivity to conventional acaricides. 

Results shovred t.ha·t 0'Peropal' was eff~ctive against a. number of 

mite species (46). 

•vendex' applied (47) et 2~3 lb/acre to c.:tt~s orchards 

controlled cit~s rust mites upto four months. It is also effective 

against organophosphorous and organochlorine resistant mttes sh~d±ng 

la~ toxicity to beneficial mites and honey bees. 

··AS a consequence of wide application of organotin acaricices 

it is a evident that sone l:'Ssistance might be developed by the mite 

torrraras these acaric!des. It has been found that (48) Tetranvchus 

urticae failed to devel6p resistance against • Plictran• and • Peropal' 

over 100 generations even after treated for 40 times \·1hereas over 

after 18-23 generations resistance to 'Aetellic• and 'Etaphos• 

incr:eased 360 and 1000 fold respectively. 

Acaricides Shod variations in effectiveness against eggs and 

adults. The egg is generally highly resistant to usual contact 

acaricides as the eggs have a complex protective merrJ:>rane surround­

ing the embryo, ~11h.:!ch possess difficulty in the penetration o-£ the 

acaricides, thus it becomes difficult to destroy the eggs along 

1.-1ith the adults. But if the E;)ggs are not destroyed corrpletely tooxe 

remain tba chance of rainfestation. So it is important ·to assess 

the ~f:fectiveness of acariciaes as an ovicides i.e. they should 

possess lethal action on the eggs, as indica·ted by the cessation 

of embryonie.development. 
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Materials and Methods: 

A. Fungicidal Activities 

(i) Cornoounds: 

Triphenyl~tin N-hydroxy succinimide#. triphenyltin 

N-hydroxy ph~alim!qe and tributyltin N-hydr0xy phthalimide reported 
' ' 

in earlier .section1 have been tested for fungi toxicities. 

(ii) Organisil1.§.!: 

(a) Helminthosporium omae 

Breeda de Haan - causal organism of brOirm leaf 

spot disease of rice. 

(b) Altern aria sol ani (E -II- and Mart) Jones and Grout ---
causal organism of early blight dis~ase of potato~ 

(iii) Culture Media; 

Solid media C'malt ext1;ac.~· agar ('21) 7: 

20 . g malt extract (Difco) was boiled in 1.·1ater 

till aissolved. 20g agar aga,r (Kob~-J9-pan) w-as added anc;l boiled 
- I 

until· agar agar 't"las· well dissolved,.. o.osg cl1.loramphenicol was 
- ' ' \ ' ' 

suspended in · 5 ml of 9.5% alcohol. a'i'ld added ·tp the mepium as anti 

bacterial agent. The_volume of the medium was th~n mape upto 1 litre 

by addition of water. pH of the medium t.ras adjusted.w~·;th sodium 

hydroxide to 6.5. :t~diUiil \'las sterilized at 15 p.s.i. f.o;r: 20 minutes. 
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4. A."lti £ungal Activities of s~lected Compounds ,!n vitro. 
\ > -- ---- > ---- -- -- -----· .----- - --- -------- -- -~-- ~.-

-----~-

Anti fungal activities of the conpc~;unds trtere tested follat,Ting 

the gra~h inhibition stuaies. 

G~~h inhibitions were studiea foll~1!ng the poisoned 

food technique (22}. Acetone solution of suitable quantity of the 

col'll'ounds in sterile distilled t'17ater was incorporated into mel ted 

malt agar .~o as to get the desired concentrations of the compound 

in the media. Media t~i th desired concentrations of compound "V.rere 

poured i~ petri plates and after solidification \·Jere inoculated 

~ at the centre t-1i th unifom discs (7 rrm} of mycelia, punched out 

,..,i·C.h a sterile cork borer from the advancing ~c~e- of a culture test 

fungus. Three replications on each test t-ti th appropriate control 

unoer sa.'T!e conditions vJere maintained• The petri pl.ates v-rere then 

incubated a·t. 3 0 ·1- 1°C- in dark. Linear grov1th of . the fungal discss ... 

+. 

;:.,;e~ measured after regular intervals and the percentage of inhibition. 

over control was calculated foll~~ing the equation 

~X 100 c· 

Ct-;he.re c c control, T ~ treated_7 giv~n by Vincent (23). 

5e Determination of E:o50 and ED
95 

T~ ED 50 Ceffeotive dose for ~0% in14ibitionJ and ro95 · 

Ce£fective eose for 95% inh.ibit:tonJ values < ,u. g/rnl) t-1ere 

calculatea ~J least-squares regression analysis using computer. 
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ri~althy rice seeds of PUSA 2~21 variety 

collected from·Chitisureh Rice Research F~, Hooghly, West Bengal, 

t-Ieze used in the present in"i.?Sstigation, 

(ii) Compounds: 

Triphenyl tin N-hydro.xy succ.inirrdee ,11riphenyl 

tin N-hyora:yphthalimide and ~ri'butyl __ tin ~l-hydroxy phthalimi<:ie 

were used £or deterndning their phytotoxic effect on rice. 

(iii) Effect,qn seed_ ~er.mL~atign: 

Heal thy rice seeds -v.~re dipped- in corrpcund sus­

pel'ls.ton of 1001. SO and ·25 ppm concentration for 1, 4 ·and s hours •. 

For control, t>J-ater \'.fit."'l requisite a'Tlotmt of acetone t..ras used. 'l'he 

traatea seeds t-rere then placed on moist t..'l1.ree .layered· filter pq.per 
0 . 

in closed pstriplates. Plates tre.re incubated at 30 ± 1 c. 100 seeds 

t1e~ maintained for each treatment~ .After e days the germinated 

seeds ~re.te C?Unted~ Seeds prcouc.:tng a root .or a coleoptile t-rere 

recorded as germinated. Three replicaticns of each test "Yrit.h 

apprqpriate control uncer same conditions were maintained. 

c. 1-a:f:ticidal Activities 

{j.) Conmcunds: 

Tricyclohe):yltin N-hydroxy ph·thalimide, 

Tat.racyclohe>."Yl 1 s 3 di-N-hydroxy suc::cinirn.ido distanno.xane, 

Dicyclohexyl·tin diphenyl glycclate and rlictan. 
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(i!) Org~isrn s G~en rni t.e 
}' 

I , I 
11 (iif:) petexrnination of acJrici,1al ectiv:fstz 

;" J< a) Collection of speciiOOns 

f j · ·. The mite infested leaves or plE.lllt parts •rore l>.rcught to 

~ l~or~to~ i..~ polythene bags after tightly closing the mouth of the 

~ag ~ath a :t:'U.Dber bana • 

. 1A ;tf· (b) :.tounting for microscooical oxarr.ination 
/' / Before exatnining unaer microscope,. high degree of 

-·~ .;ttansparency in the mite is needede~ This ~.ras done by placing the specircsn 

/ l'~tb be examined on a slice ana putting a drop o£ lactic acid over it. The 

f slide -vras then gently t11armad for a f<'-*1 seconds,. t-r.hich reduced the normol. 

opacity of mites, app<:....>Jadages extended. It tlas then carefully examined. 

uncer the w.ic.t:oscope. 

(c) nearing 
~Ute was .reeu:ed in the laboratory in large mmibers for 

experi~ntal purpose. Rearing t..ras one by tt11o methods .. Thes~ ~rere cultured 

in bean seedlingsj l~pt in pots. The adUlt mites were picked up from the 

infetrted leaves or plant parts and transferred to the leaves of potted 
seedlings or the· infested plant parts were kept· on top of the seedlings. 
When the detached p~-t dried up the mite~ migrated to the leaves of the 
potted seedlins:s~ Petroleum jelly was applied azcund the base of ths 

stem to prevent the escape of th~ mites. 

The other method used tfe~e keepi~9 excised leaves of 
the host. plant in petrioish (15 em d.iameter) over a co·ct:on pad super 

::;(_ saturated t·ri th t-1ater. Leqf was periodically changed and t'\Tatex: t,ras added 
daily to maintain a thin film of water at the margin of leaf to prevent 
the escape of miteso 1·1ites t·Jere trans~erred on t:.o the leaves by picking 

up t'li th a fine brush rnoistered with t-Tai:or. 

(d) Slide-dip m;t.hod fior contact toxicitX assesoment 

This 1r.ethod \'J'as originated by Voss C 56 ) ir.iproved by 

Dittrich (57). Adult. fernilles of lmown ages t..rero. used for the screening. 

This ~11es done by collecting eggs over 4-5 · hours . a'ld. rearing adults of 

a new generation which appeared 6-7 days later.,. at temperature ranging 

-+- from 27°C to 29°c. 
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For the te:sti' nd.croscope slide -v:a.s cove:ed with· a strip of 

double-sided scotch-tape and twenty awl t. females t~ere stuek on to 

the taps4' on .the dorsal side, in two rcws of ten, The prepared slides 

were dipped. ~or 5 seconds in serial concentrations of the cOWpouno· 
being :tested~ Slides. were dra.inea. by placing on edge fo!: 15 w.inute~, 

at room temperatura~ .r-J:ortalit.y counts were made after 24" 49 and 72 

hou.rs., !.Utes not shot-ling rnovemant of a,ppendages '(•:hen touched by a 
. . , . ' . . ' . 

' ' 

fin~ brush w(;lro Xt..~orded as aead.. Three tests were conaueted ·at ~w::h . . . . . ' ' . . 

dosage level. The Ueat.ed slides t'1Sre placed on the top of a moist 
. ' . ' . . 

cotton~paa in_petri"dishe$, wht~h contained water to maintain ~le 

hU'11ioit.yQ ~"or t~ control set# slices were dipped in distilled trJater 

for the same 1engt..l-t of tine ,t,· 

'l:he ~thod :folla~d here t..ra$ tho.t of r".iansour &"'ld 

Plant. (58)1:l ~he wJ.tes \ll'S:t'e released on fresh le;:;1v~s- and spra;yed t<Iith 

the different concentration of tr.te compound~ Each teat t•Jas replicated 

thrice and mortality count:a we~e made eftet 24.. 4S arad 7.2 hours~ 

(f) neterrdnation of x.c95 ana Lc50 
~ . --rs -• 4tlill]lt 

The ~uc50 and w95 Clethal concent.ration for SO% 

ana 95% mortal:tty-J ( ?9/ml) weze calculated as earlier using least. 

square xegrese1on analysis using e com.puter• 
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~he triorganotin compounds, particularly triphenyl and 

tributyltin derivatives. show excellent fungicidal activities. 

In the fungi toxicities. the a.!lion!c pert (X) of R~SnX does not 

infl\lenee the activity considerably. 'rhough more \·10rlt is :necossacy, 

it seems the triorgancts.n moieties, as expected1 retain. its 

fungicidal prcperties in Tl.-iphenyl tin N•hydro'tlf phthalimiee, 

Tripnonyl tin N-hydtoxy succinimide and Tributyltin N•hyctroxy 

phthalimic1e against. Alternaria solani a."'!C! f.Ielminthogeoritp'q .Clmae. 

·~The ~sult.s obtained have. been tabulated as follo.1s; 



-~ 

+ 

' 'I 

; 

I 

I TABlE - :t 

Effect of Triphenyltin ~-hydroxy succin!~~de on 
growth of Al:ternaria solani 

Concentration 
(,f'-g/ml) 

Percentage of Gra~h inhibition over 
control S}fter _ 

'24 hrs 49 hrs 72 

167 

..... -
hrs 

"7911'07---

1.S6 

1.25 

0.63 

0.31 

Oo13 

o.oG 
0.;.03 

-

100.,00 

100.00 

97.90 

93.42 

11.·40* 

56.30;\' 

42.20* 

-P 1 I *** ~ 

o.os ~g/ml 

o. 3~i f'9/ml 

!:.egression cc.nstants : Y = rro: + C 

c 

r 

100.00 

100.00 

92~SO 

78o90* 

62.50* 

49.11* 

'3JS -. :~lf~ l 
7"--_::.:... -,,_;)-

-----.... .. -..--~, 
!_ ;;_,_:_,.~· f 

o. 07 )-og/ml 

0-.71 jJ-9/rrU. 

.. 13.65 

101.,62 

* Data have been used for regression analysis~ 

I ' 

100.00 

98.92 

86,.90* 

72{1/70* 

55;,00* 

40.,00* 

rZ:.'f~61!J .....___ _____ --

\~~--- ---~-~~:-;· 

o.m~ ;..g/rnl 

o.9G ;-g/ml 

95,.86 

0.,99 
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TABLE - IJ: 

.Effect o£ Tr!phenyltin t-J-hyaroxy phthalin·ide on 

grmqth of Al temaria solar>.J: 

Concentration 
(~g/rnl} 

6.25 

3,13 

1.56 

1.25 

0.63 

o.31 

0.13 

o.o6 

o.os 

EOSO' 

Eo95 . 

Percentage of grov1th inhibition over 
contrcl after 

24 hrs 48 hrs 72 hrs 

100.00 100.00 100.00 

100.00 :too .. oo 96.86 

100,00 99;.20 9.1~11 

100.,00 98.16 87.75* 

97.12 87o31* 78.32* . 

92.60* 73.35 64.24:* 

65~30* 90.21* .p2o34* 

50.72* 46.26* 40 .. 12* 

36.o28* 32.90* 29.;.28* 

. o. 06 f-"9/ml · o •. oa ;--9/ml o.11 ..N9/ml 

o.s6 f9/ml ·0.94 f'g/ml 1.90 ;vg/ml 

Reqression constants .. Y=nac~r c • 

m .44.42 

c 105.77 95.97 84.'72 

r 0.99 · 0 41 99 

* Data have been used for :c.-egression anatys.i~""' 



T1\l3IE - III 

££feet of"~ributyl tin N-hyo~c~~Y phthalimiee 
oo. gra·Jth of A.1ternaria solani 

concentration 
_,Ng/rnl 

... 

0.31 

0.06 

0.03 

Percentag~ of grmrth inhibition over 
con·trol after 

24 hrs 48 hrs 72 h~ 

100~.00 

100.00 

100~.00 

9$3~19 

84.~8* 

67.21* 

5.1 .. 50* 

100~00 

100.00 

99.-90 

96~20 

83.12* 

65.50* 

49~50* 

33.71* 

100.,00 

99.90 

93.61 

89.20* 

82.97* 

62.11* 

46.19* 

3.3.10* 

169 

0(1 06 ~g/m.l 

,Oo47 f-'9/ml· 

o.o6 f19/ml 

. 0 ~ 51 }'-9/ml 

o. 07 pg/ml 

0. 69 pg/!l'l~. 

Regression constants: Y= mx + c 

. Oa~~~-9 

49.,.59 

109.28 

0.99 

* Pc:rca have been used for regzession analysis •. 

45.20 

102.04 

o.99 
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Effect of Triphenyltin N•hydr~ty succinirnie~ 
on gro"t11th of ~rnintho:morium .sm a§:. 

170 

Concentration 
(/"'g/ml) 

Percentage of gro.-1th inhibltion over 
control after 

\ 

12.50 

1o.oo 
6o25 

3.13 

1.25 

0.63 

o.os 

~c:i_ 4.*111 

ED so 

Regression 

m· 

c· 

r· 

24 hrs 

100.,00 

100.00 

100.00 

100.00 

96~82 

76~20* 

73~43'~ 

49~S1* 

34~oot· 

11.62'#: 

0~00 

0.35/-'g/ml 

.2 .. 98 ?9/ml 

conn tan ts Y = rnx ·t- c 

61 .• 29 

65.-86 

0.99 

48 h.rs 
:"01'1 ......... 

100.00 

100~00 

100~00 

95.95 

87;,14* 

65~21* 

58.,96* 

38~64* 

2la.29* 

3 •. ~1 

o.oo 

0~89 rg/ml 

·4.25 f'-9/ml 

65,.83 

53.59 

0.99 

* Data have been used for regression analysis. 

72 hrs 

10.0.00 

99.34 

9'7.79. 

95~20 

. 75.50* 

ss.oo* 
52.22* 

33"43'l< . 

15~24* 

1.59 

o.oo 

60.50 

46.27 

0.99 
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Effect of Triphenyltin t\1'-hydra'Ky phthelirnice on 
gralf1'th of HelmJ.nthosoori\h"l'l oryzae 

coneentretion Percentage of 
(!"g/ml) c~ntro!, ~i;.er 

24 hrs 

6.25 :.loo.oo. 

3.13 lOO:eOO. 

1.56 S)3,.20 

1-.25 87.50* 

o.G3 74.70* 

Oo31 56.25* 

0~13 37.50* 

o.oG 24~61 

o.os 8o26 

-.02 o,oo. 

0,.21 J--~g/ml 

RegJ:ession constants ~- Y = mx + c 

m 

c 

· o.99 

inhibition over 
'" 

48 hra 

100 •. 00 

100.00 

86"90* 

80.90* 

66,90* 

53.48* 

32 12* f.l! 

19.20* 

6C!11 

o.oo 

0~ 28 ;V9/rnl 

4B.SS 

77~26 

*Data have been used for regression analysis 
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' I rd ... w 

72- hra 

100.,00 

9~.48 

82.71'" 

76~25* 

64.90* 

. ~9.0!;)* 

30.23* 

14.04* 

4.12 

o.oo 

0 .. 33 ;U9J/ml 

2.79 ~g/ml 
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-TABLE -VI 

Effect of T:r:ibutyl tin N-hydroxy phthalimioa 
on ~rm·lth of lislrnint.hosporium or-nae . ._....... • -,1 

Concentration Percentage of grcJ~:·rth inhibition 
(_pg/ml) 

64125 

3~13 

1.56 

1 •. 25 

0.63 

0.3i 

0.13 

0,.06 

Oo03 

o .. o2 

ED so 

E09S 

m. 

c 

--. 

cc,ntro1 

24 hrs 

100~00 

100C)OO 

lOOc:.OO 

:;.oo.oo 

lOOil.OO 

9.e;oo. 

85.85* 

77~00* 

66.-oo·;r 

52.01* 

'O.ol _Mg/ml 

.0.18 ,;U9'/ml 

~0.51 

1~4a,93 

after 

49 hrs 

100~ 00 

100.00 

94"02 

B7.• 501.· 

8,44 2111't 

72 .. 10* 

GOttDO* 

~1.00* 

40.00* 

. 32 .. 03* 

o._os ;09/ml 

.1~64 pg/ml 

3l!t73 

66~16 

0 .. 99 

* Data have been used for regression analysis 

173 

over 

72 hr~ 

100.00 

98.22 

88~50* 

94ol7* 

75.,09* 

66(>44'11.' 

50.60* 

39.49* 

28.03* 

15.21~!{ 

~ ....... ~ 

0 .. 13 p9'/m1 

2 .. 22 }A9/."Dl 

36..,03 
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Ti\BLE ""' VIZ 

ED95 Values in ~g/ml for grotfth inhibi t.ion 

·against Alternaria. 9olanl 

cornpctmd ED95 vsluas ~g/rnl 

24 hrs 48 brs 

Triphemyl tin 
t~-bydr~ 0.35 0.71 
succin:.irrdde 

~riphenyl tin 
N•hydroxy 
phtnal.i.rnide 

o.s6 o.94 

Tributyl tin 
l~-hydroxy 0 47 • o.s1 
phthalirnide 

Tributyltin (24) o.11 a.?e 
acetate 

173 

72 hr$ 

0.96 

1.90 

0.69 

o.ge 
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TABLE . • VIII 

ED95 Values (~g/rP.l) f~ _grot~ inhibition 
against Helillinthosporium oryzee 

Compound Eo95 valuespg/ml ( ... bra) 

'l'riphenyl tin 
N-hyaroxy 
succinirniee . 

Triphenyltin 
N~ahydrcoo.t 
phthalim.ide 

·rribut.yl tin 
*""'hycll.'"OX.y 
phthalim.ide 

Tr.i"butylt!n (24) 
acetate 

24 72 

1.73 2.31 2.79 

o.1e 1.64 2.,22 

o.3s o.11 0,96 

114 
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'l'he in vitro tests of fungicidal activity. have limited value 

to the agricultural plstieide chemist because it.ciro~nts the 

iuportant consideration of phytotoxicity• A fungicide t11hich causes 

serious phytotoxicity under varied environmental conditions t-Ic·uld 

be a ·total failu:ce. 

Effect of triphenyl tin N ... hyare»cy succinimic';e, 
~.riphemyltin 1\l'-hyax-aey phthalimioe and Tributyltin 
N-hyaro.xy phthalimida on rice seed ge.ri:riination 

compound cono. Percentage of germinated 
-(/A g/rnl ) seed1, txeatec1 for 

1 hr 4 hrs 

Triphenyl 100.00 86 84 
tin N-hyaroxy so.oo ae 89 
succinimide 25~00 88 89 

Triphenyltin 100.00 96 82 
N-eya~y so.oo 96 82 
phthalirn:l,ae 25~00 88 84 

Tr.ibutylt.in 100~00 72 10. 
N-hydroxy so.oo 88 84 
phthalimide 25,00 ee 86 

control 91 91 

·-8 hrs 

76 
82 
86 

78 
62 
62 

64 
ao 
82 

91. 
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It has been -pointed out earlier 4 that tJ:'.ricyclohe"..:yl tin 

compounds shcn1 excellent miticidal activities~ In present !nvesti­

~;;ration. Tr.:tcyclohexyl. tin N•hyc:tro..'"'ty phthalim!deQ Tet.ra(:'{}'Clohexyl 

1~3 di-N.,-hydroX'.l succinimido Cii stannoxan.e (obtainc:;d from reaction 

of 'l'ricycloh~tyl tin hydroxide and N•hyaroxy succ:tnimiee') Dicyclo­

hehjrl tin diphenyl glycolate (obtained from ~ricycloh~tyl tin 

hydroxide ana diphenyl glycolic acid) "',.are prepared. some preliminar.t' 

experl~nts were carried ou·t with the~e compound against onc;f (non 

.identified) green rd.tef collected from t1:ees of t.lle locality •. It 

may be pointed out here that these results t·tere prelin inary in 

nature# henc~ no positive conalusion could be made so far about 

t.h<:;i miticidal activities of these co:wpounds, except that the 

miticidal activity is subst;:mtially zeduced compared to 'Plictral"l• 

(Wricyclohexyl tin hydrc..-:-tid.e' due to the . n~:tute of these ligands. 

zt. llfas sonta't'7hat surt,rising that the '.CetrecY.elohe::cyl 1:3 di-N• 

bycb:o:cy succinimido distannoxme gave comparable act.i vi ty to 
Tricyc:lchexyl tin N ... hydrox.y phthalin~ide., F\irdler inwstigation are 

necessary to drcll'.1 useful conclusions about '·t.r.e miticidal activities 

of these corcpounds!lt He».revsr~ t11e present hei'e the zesu;lts of 

experiment carried out so £ar~ 
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cont-act. toxicities of Tricyclohexy1 tin N-hyaroxy 
phthalimide for Green "lVV.i te 

concentration -- Percenta~e of mo.rtali~ after 
(~g/ml) 24 hrs 48 hrs 72 hrs 

so 60 65. 67.5 

20 50 55 55 

10 40 42.5 45 

5 32.5 32~5 35 

2.5 20 27 .• 5 27.5 

1.2 1'7.5 22~5 27-.5 

o.G o.s 7.5 7.,5 

LC95 (/"g/ml) 672q77 571.42 494"'70· 

LCso (,;Ug/ml) 20il!98 15.43 13.36 

~egression Constants I Y=rmt+C 

m 29.8812 2B.6863 28.6935 

c 10.4971 15.90'76 17.,6891 

r 0.,9912 o.990S 0.9813 
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TABLE- XI 

Contact toxicities of Tetracyclohe~Jl 1:3 
di N•hydraxy suceinimioo di stanoxane for 
Green rni'ce 

Concentration Percentage· of tnortality 
(/-'-g/ml) 

24 hrs 48 hrs 

50 57~5 67.5 

20 55 60 

10 55 ss 
5 40 45 

2.5 30 35 

1 .• 2 27.5 30 

0.6 7~5 20 

LC~$ 738,02 f"~(rmJ- SOl .• 21 ,Ms/m' 

LCso l3li'50 ?8/ml 8.22 )"-~/MI 

ReQression Con~tants • y ;: lfiX + ~ 

m 25.8965 25.2143 

·c. 20~7270 26-.9208 

r 0~9494. 04!9948 
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after 

12 hrs 

72.5 

62.5 

57.5 

47.5 

40 

32.5 

22.5 

382 • 2.7 _.,.ug / m) 

6. 31 ,#~ /1"11 

25.2553 

29o7Sl3 

0.9957 
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TABLE • XII 

Contact toxicities of Dicylohe~~l tin diphenyl · 
glycol~te for Green mite 

Concentration Percentage 
(~g/rnl) 

of mortality after 

24 lu:s 49 hrs 72 hrs 

so 50 55 57.5 

20 45 47.5 50 

3.0 42~5 45 45 

5 30 35 35 

2.5 12.5 l2.S 1.5 

1.2 0*25 7.5 lO 

Legs -(~g/ml) 779.,9025 641.1089 420.7501 

LCso (;--g/ml) 30~3411 23.6638 21 ... 7674 

Regression Constants· : Y= ~-+ (; 

m 32..9147 31.4060 34e~9863 

·C 2.701-4 ' 6.94$5 - 3.1951 

·1: o.9s;s -. 0.9578 . o.921S 
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Tl~Erl':! • X II I 

Contact plus stomach toxicities of 'Plictran• 
for Green. mi t:e 
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Percentage of mortality after 

so 

10 

·s 

.. , LC 
11

' 95 
.. 

LCso 

. ' 

· Regre~sion Constant 

m 

c 

r 

24 hrs 

83.34 

76;a67 

56.67 

46!'67 

16.67 

13.34 .. 

65.,19 76 tf"(Y\t 

7.57 ~~j'fVI) 

.. Y=mx+C .. 
48.1501 

7~6449 

0.9756 

48 hrs 72 hrs 

90!f00 90~00 

83!1'34 86.67 

63.34 66.61 

53.34 60~00 

33o34 36.67 

23.34 26.67 

50.31 )"~ [""'l 2 s. 11 ;..0 ftyv.l 

4.e 78 r~ r~) 3.99 ~8/'fttl 

·~4.0426 48,0012 

204!f0535 21.6632 

0.9SBS 0.-9875 
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TABLE - XIV 

Contact plus stomach toxicities of.Tricyclohexyltin 
N-hydroxy phthalimide for Green mite 
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·TABLE -XV 

Contact plus stomach toxicities of Tetracyc~ohGxyl 
1; 3 di t~-hyo.roxy succin.imido distanno,tane for 
Green mite 

~~ . T 'l' 

l 
cox}cc;ntration 
(1g/mll 

~crcentage of mortality after 

.I 

50 

20 

10 

5 

24 hrs 

so~oo 

43.34 

43.34 

16~67 

3.34 

63 9 41 Sl ;«-~ ( trrl J 

34.08 )A» {"(Y\J. 

Regression t;:onsta11ltS II Y = mK + C 

m 35.3368 

·c 4-1?,1569 

r 01!>.9667 

48 brs 

56.67 63.34 

50.00 63.34 

46.67 so.oo 
20.00 33.34 

06.67 13.34 

326.84 .f"8fml 190.15 )!3/""'{ 

23._26 )'3/'YYIJ 14.05 ~~ /1"<~ 

39.2104 39.7813 

3o5886 4 .. 3338 

·o .. 9745 0 .. 9762 
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jhernical narne of the ·active ingredien~s Qf some 
ommercial pesticioes4 
~ ' " 

s ... /·Tetradifoo 

Carbophenothion 

7. ·Ethion. 

a.. Bingpacryl 

9o · Gal~cron 

11. Chlorobenzilate 
' .' 

Chemical na~ of the activ.@ ingredient 

Triphenyltin acetate 

Triphe~Vl tin h~oroxide 

'l'riphenyl tin chloride 

2~.21 2•Trichloroo1 1 1-~ (4-chlorophenyl) 

ethanol. 

4~chlorqphenyl 2, 4, 5-trichlorqphenyl 
sulphoneo 

s-4-chlorophenyl .thionethy,l 
o,o-die~1ylphosphorodithioate. 

o,o,o.,o-Tetraeth:vl s, 
s•-met.hylene b:ls(pho6phorodith4!oate) 

2-sec-Butyl-4, 6-dini tro -phenyl 3-

m:.:rt .. tayl but.-2-enoate 

N-(4.;.chloro-o-t6ly1)-N-N 
dimethyl fo.rn1amioine. 

·2- (4-tcrt-nutyl phenoxy) 

~-mathyl. ,ethyl . 2..,ch1oro ethyl 

oulphite. 

Ethyl 4,41 -dichlo.robenzilate~ 

' ~~·~f'Ml' --~~~"· 
'l.:lRlt':£i<:;, :: LI&HAn\' 

~A.l . .!, ~ io ·f >'H; _M tf f? f'f! fj 




