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in the earlier paxts. the preparstion and characterisation

c:r<= some new organotin compounds have been reported. Since, txiorganc-
tin compounds exhibit a wide range of biological propertics, scme
atterpts will be described in the subsequent pages of the bioleogical
preperties of some zelected compounds, described in preceding bages.
A brief review of sorg inportant biolcgicai propertics {antifvngal

and acaricidal) may be given here,

Search for new pesticides is essentlial as even successful
pesticides can loose their effectiveness due to growth of resistence
of pests towardg those pesticides, Moreover, comsideration of
envircnmental pollution may lead to discontinuance of gsome successful
resticides. In the search of new pesticides, organonetallic compownds
are increasingly gaining inportance. Crganomercurials have played
an important role until recently as successful biocidel agentse. But
due to high mamnalian ﬁéxicities and pessibilities of biomethylation
of mercury compounds, the use of organcmercury compounds are now a
days severcely restricted and may ultimately be totally discontinued,
Organotin compounds may replace organcmercury compounds in some of

their biocidal applications..

The principal advantages of the organctin agrochemicals
jwhich mainly possess prophylactic action (1) are their relatively
lew phytotaxicity, thedir generally loy toxdcity to non-targets

organisms and the lack of resistdnce by croppests to thege chemicals.
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rarthermore, tricrganchin compounds vndergo degraaation'in the

environment eventually, to form harmless inorganic tin residues.

A, Antifungal Activity

As pointed ocut éarlier, the £irst investigation in the £ield
of antifungal activity of organotin compounds were carriéé out by
van der Kerk and Luijten in 1954 (2}, It was found by them that
only triorganetin.(RBSnX) derivatives are the powerful fungicides.
A nurber of tetraw, di=, and monosubstituted oﬁganotin conmpounds
were tested and all showed very littlec or practically no activity,

compared to triorganctin Gerivatives. .

zedler and Beiter (3), Hartel (4), xubo (5) and Kaars
Sijpestijn (6) have also studied the antifungsel activity of
triorganotin derivatives against a nunber of plant pethogenie
fungiles |

Although many phytqpathogeniclfungi prove to be highly
sensitive to crganotin compounds in vitro, some parasitic fungt

@ege Phytophthora in festans on potato, Corcospora betlcola

on sugar beet and Septoria apii on celerizc cte are ab present

svceegsfully controlled by organotins under £ield conditionse

Experivente with a series of orxganotin compounds on obligate
garasitic fungi have beoen carried cut by Hartel (4) and by Tempel
{7)e The former fownd that Peronogpora on grape is more efiectively
suppressed by tributyl tin than by tximethyl tin or triethyl tin

compounds. Against powdery mildew on cucumber the trlethyl tin
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derivative appeared to be optimally active whereas the tributyl
and triphenyl tin derivatives were the most effective compounds
against powSery -mildew on barley and the tripeatyl and trihexyl

tin dexivatives against apple mildeaw.

In the syrmetrical trialkvliin series the propyl and
putyl compounds gensyally arxe the most active derivaﬁives, the
presence of these particular groups are nat_the neceséarg conditlon
for high activity. This heéoﬁes manifest when wsytmetrical trialkyl
tin acetates were tested (8), From these investigations of van cerx
¥erk and Luljten, it was coneluded that among the trialkyl tin
acetates, maxinum activity is asscclated with a total number of 9
to 12 carbon atomg in the alkyl group wegardless of the nature of

the individual grcups

Regarding the triaryl tin corpovnds, tri-m=-tolyliin acetate
anf triep~tolyltin acetate appecared to egual triphenyltin acetats
in activity, whereas tribenzyl and trxis (Zephenvi-cthyl)iin acetate

were also considerably active (2),.

interesting independent work by.Hartel (20} with triallvl
and triaryl tin compounds showed that in the léboratory, trialkyl
end particularly tributyl tins are better fungicides than triaryl
tin compoundg but that the reverse is trpe in the fisldes This has
been ascribed to the lower stability and the hicher volatdlity
of the former, lMoreover, triaryl tin compounde are less phytotoxie

than trialkyl tin compounds.
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zn the early 1960‘5 the first organotin conpound, triphenyvitin

acetate ',-:as :ini:rmuced wncer the trade name, "Brestan' comercially

by I‘az:bwerk@ Hoec:h.ﬁ: AeGe and chortly later thlips Puphaxr Ns Ve

J.ntmﬁuccdq, trinhcnyi tin hydroxide under the traﬂe name *Du-~Tex!

(12.).. in Prestan Super‘ triphenyl tin scetate is conbined with

. 'manganese /euhylene g dithiocarbamate ( manel%). A similc.r Preparae

" tion of F’iscns Pa..sr. Contrcl. called 'I’ennite' o Combines triphenvd

tin hyclrox,f.de -;«:ith manedb « A number of comrercial preparations based
on thesa active .i-x‘zgraé’.'ients are at present me_a‘;:kt?@dunder different
trade name. The c,l;fs;;%_gano'cin fungicides have almost completely ousted
the formerly dominating inorganic copper Sungicides for the control

of certéi-n discases of potato, sugar beet and celeriac, Later on,it

wag alss found, "‘i:hat a numbeyr of §rrpoz:tant trepical pilant discases

viz, those in coffee, rice, groundaut, banana and onion can be

centrollied successfullg (12) ;?-“by or-ga.no’_’fins.-,\.

The ﬁroblem qf toxic residueg from sprays with organctin

compounds hes been thoroughly investigated. An important feature

is the relatively short half life of the compouwnds an plant leaves
in the £ields In pot'ato tubers, less then 0,1 my of tin per XKg was

. found after the foliage hed been repealedly sprayed with trid phenyl

tin acetate)/ ahlee .- -’/{“:r‘f

In Kenya, for controlling the leaf rust discase of coffee,
copper based fungicides are used exéensively ats present, But many
farmers arc concerned that a build up of copper may cccur in the

soil ai:‘ter many years of repeated spraying with COpREr xungicides,
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, resulting the growth inhibition of cultivated plants, Hence,
! eltematively, 'Du-Ter Extral [/ 47.5% WeP.  (Wettable powder)

.l

{ ‘active ingredient trivhenyl tin hydrcxide_/ has been recommended
;]
j by the Kenyan Coffee Researxch Foundation £or the treatment of leaf

[

\rust and also as an anti-feedant for the giant looper caterpillars

/ 1
.")
/
4

that attack the foliage of Cofxee plants (13),

T

11 Recently Smith et al (14) reported organotin pyridine~2-

{=carhouyiates and substituted triszine derivatives (100 ppm) can

E contrbl coffee 1eaf mst and coffee bacterial blight disease jin

Tror the available literzture it seems that much wogk hasg

not been deme for controlling the plant pathogenic fungl by using
organctin compounds. Srivastava (15) reporkted that diphenyltin
dgichlorice is the most active fungi toxice agent against -
Collototrichum falcatum , among Glaryltin dichlorides end their
activities on complexation, formation with 2,2'=bipyridyl and 1,
louphenanthroline are slightly increased. Mehrotra (16,17} reported
the fungicidal and bactericidal properties of some new organctin
compounds. Ram Kishun et al (18) tried to contrel the bacterial
leaf spot ©Of Sunnhénp by using the organotin preparaticnqazestanL

| 60’and 'DueTer', and found that the compounds failed to inhibit

the growth of the causal organism Xenthomonas Pateldli in yitro.

tohanty and Mohapatra (19) found the high effectivencss of 'Bxesﬁanol'
(triphenyl tin chloride) for controlling the blast disease of
fingeimiliet, 'Brestan«60' with high effectiveness for contrelliing

the tlkka disease of ground nut and early blight of potato hawve



154

been reported by Addy (20). In the present investigation, some
organctin conpounds were used £foy detegxmining their antifungal

activity asgainst some fungal species in vitro.

Be Miticidal activity
iites like insects are another impeortant and signifidanﬁ

type of pest of crops and plantaﬁion, causing sericus losses both
in terms of guality anc cuantity of product. The insecég’pests
have recelved sufficient attention while mites have'laﬁg'remained
rather neglected probably due to their microscopic size and
. okscoure nature, ¢ven though they have the potentiality of causing
extensive damages in agriculiture. Majordty of mites feed on plants
_causing various types of dire¢£ damages 1ike loss of chlorophyll,
appearance of stipplings of brcnzing of ficliage, stunting of growth
producing plant deformitics and reduction of yield. Many of these
- are kncwn as veckor of plant viral diseases causing heavy loss to

CroWarse

The pilant mites have drawn attention to the workers since
the time of Homer who first referred to them asg early as 850 B;C.-
Linpacus in 1758 listed nearly thirty species in his book YSystema
Naturae". The importance was further realised in 19th and 20th
centuries through the ocutstanding works of Krarer Megnin Canestrine,
Berlese, Cwilemans, EZvans (1957), Evans et al {1961), Rrantz (1970),
Hughes (i976), Gupta (1985), Jeppson et al.(lg?S)'brcught cut a

coenprehensive book on mites injuricus to economic plants (25),



155

Mites nave a high reproductive potential, may have seve;al
ccneratlon cuzmng a 52ason, rcgarcea as genbuically nplastic
o*gan;sm and ney races s £ormed ccnuinuallf. it uncergocs conbie
nuous chemical selection. It was foumd at after the repeated use
of a peétici&e grsu@ resistance ocqurs quite repidly. When resistance
develops to currently wsed scavicices, new compeunds presunably
with different modes of acticn ave required which will last for

sometime to protect creps from mite mulisances.

The principle of mite control and the different chericals
used for this purpose have been discussed elaborately by Jeppson

|{1965) (26}

sulphur vapour had been used a3 an ascat¥icide for quite
sometime successfully. However, undex certain conditions it shows
.phytotcxicity to the host nplant, same iﬁ?the case with petroleum
cil and dinitroPhenbli The use of synthetic ordanic pesticide
started @h?ing 1940%s, The first to ke usad was “Neotran®. Later
sevaral others, as 'Ovex', 'Aramite',l‘menetcn', 'Chlordbénzilate',
.'Diccfol‘. ‘Fenscen?!, *Diloxathion %, 'Tetradifmn‘, 'Carbcphenothion'.

*Ethicn', !'Binapacrylt, 'Movestan', *CGalecron', etc. appeared.

The principles involved in the chemical ccntfcl'of the
mites are basically the same as applicsble in case of insects,
Use of irproved aoriculitural practices apglication of DRT and
reduckion of predataf population due to randem unse of broad spechrun
pesticides are somz2 of the reasons which neceassitated to the adapta-

cion ¢f moxe Amproved chemical control of the mites,
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Acalyyicides are some what specifiic in their action. A
certain pesticide may be cffective fZor a certain group of mites
but may be quite ineffective against & related group. The ecavicides
not enly kill by direct contact and penctration through its
intagument'but alsc as stomach poiscon and as fumigant. Thercfore,
before a pesticide s spread soﬁe factors such as its mode 6f
action, its translocabion property 1€ any, its residual properbty,
the plant on which it is to ke sprayed, the stage of the mite to be
sprayved, ¢limatic condition prevailing befcore and afhtar spraying,
popuiation migraticn in relation to rainfestation etc.should be

considemsd to assess the efflcacy of the acadicide,

At present there has been much eritdeism of the use of
some arcups of acaricidfes beocause of adverse ecological efficcts,
The organo chlorines have been found o be most hazardeus and
several countriee have eithaf banned or restricted their uses,
The wse of less peralstent organophoaphorcus'ccmpcundé is also
under hard sorotiny. In this canneétimn the search for an alternate
class of acericides with different mode of action, specifie® and
less harmful to the environment is being carried out in'ﬁifferenﬁ
countrieé\ﬁaz a leng time, In the year 1968 a major break through
in the field of agricuvlture was sbtained with the develépment cf
a conmpletely new type of miticide - ‘Plictrén" The product based
cn trycyclohexyltin hydroxide was intreduced into éhe.uksg market
as a regsult of the joint research effort by Dow and M & T Chemicals

(27,28).
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As it has been discussed carljer organctin compounds were
already known for their biccidal uses and the conﬁa:cial SUCCeSS
of 'Plictfan'_encéurageé other research workers in this area.
Specles spe:ificity_@f organotiﬁ derivatives suggests that
when R = CgH,, {cyclo) or PhMEQCHz_of,a RyenX compound, the compound
cweuld be a powerful selective miticide, This led to the introduction
of the few other orgenotin miticides, These arxe l-tricyclohexyl
stannygl 1,2,4=-triazole (*Fercpel') (29) and bis (2-methyl 2-phenyl
propyl tin) cxide (30} commonly referred to as bis {necphyltin)
cxide ('Vendex® ox 'Torque’)s “

‘Plictran® ig a gspecific contact acaricide with a moderate
initial toxicity and with ropellent anti feeding propertiess The
duration of protective action lasts for 20 days or more. It was
first registered for the control of mites in apples and pears cete.
New it is registered in many Eurcopean and in other'thirﬁ world |
cauﬁﬁries as an acaricide on citrus, stope fruits and hops as well
ag appies and pears. The commercilal formulation qcnsists of wetisble
pqw&ers which are readily dispersed in water. The sctive ingredients
are applied at a véxy iow concentration .0, at rateff of 2=3 munce.
per 300 galion of spray (15 td 22,5 om/100 litzre water) registered
in the U.5 market (31,32,33). iPlictran‘wasa found to ke very
'éffective in controlliing red spifer nite in'lady’s-finger compared
o “anocrepﬁcphos“ 36 WsC, ‘Carbendenzim' 50 WP and urea. Itds
aefficacy was not diminished when mixed with other agrt chemnicsls,

. The safety of 'Plictran' to the Coccoinillid mite predator, Stethorus

sp. was also confirmed during the investigation (34). *Rlictran'
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was tested (35) for its effectiveness in comparison to Malathion,

oxydfemeton methyl and wettable sulphtr against Tetranychus

cucurbiltal. A significant reduction of'm;te ropulation was observed
in plots treated with 'Plictran’ 50 WP after 1,3,7,10 days of

spraying while others ¢id not give any control of the pest: no
phytotoxicity of the treated piants was cbserved, Prevention of
Panonychus ulmi and applem~rust mite with 'Plictan® along with *Vendex'
was very significant {36), Evaluation of Plictran’ against the

 pink tea-mite (Acqphvlla{thaﬁfj was as effective as standard 'Dicofol’

and ‘BEthion' (37). 'Plictran’ had toxicological parameter to those
of chiorine and sulmhu_ contalnlng preParationéL%ad a high ovicidal
actmvzty and was highly toxic to mobile phases of the spider mzte
(38), Periodic application of 'Plictran' caused no resistance
development even aftéx hinety consecutive generation and was effec-
tive against spider mite population resistant tc others especially
phosPhorous-ccﬁtaining,acaticides. The use of ‘Plictran' was
rrécbmmended in rotation withf’picofol' and "Arex', where a resistance
o phdsphorous—cqntaining and.éh;oriﬁe containing acaricides had
developed, Spraying Cotton plamts (39) with Zool, 03% Plictran

per hectare_coﬁtrolled spidexr miteﬁy 96% to 95,3% and prevented
ovipositibn, and also showed low toxicity to beneficial entomo=-
acaraphages. This phenomenon was also cbserved (40) on Strawberries
Iln Scuthemmn Californla when 'Plictran' at 0,25 énd 0,75 1b/acre was

applied to Tetranychus wrticae. Significantly fewer T. urticae

occurred in plots redeivingtplictran’at 0.75 1b/acre than at

0,25 lb/agre. The Yields were greater than that of untreated control.
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ar result was obtalned (41) when ‘Murfite' (Cyvhexatin +

mrfite mixturey 300 + 160 g/hal) and Cyhexatin (250 g/ha) was
applied in the strewbervv Ccrep y:eld with cyhexatine. Residue
bicassays with 'Plictran' (42) along with 'FPropargitet, ‘*bDicofoll,
‘Canbophenothion', 'Hexakis' and 'Abamectin'® were donducted against
three populations of two spoted spider-mit65. Behaviovral responses
{(Wulf=0ff and spin-cownl) was sigunifilcantly gzeater than that oF
-ceontrol with *Plictran', 'Hexakis! and 'Carbophenothion'; Cyhexatin
wag compared for its toxicity (43) to 'Chloropropylate’, *Azince
phicsmethylt, *‘Methidathion?!, 'Fervalerste' and 'Benomyl' ageinst
‘Rancaychus ulmi Tetranyveohus uxticse, Aculus fockerd, Aculng

above .
fintandieuns. For all Pliciran was highly toxlci. st the lewvel of thelr

LCyg values and the ggplication concentrations used in orchazds.

]

studies on the efficaey of thyee acaricides (44) on lady's fincer
revealed that the bost result was obtained with 'Plig%ran' (35¢C,

400 g ha) and its eff&ct lasted even affer 14 dayp of sprayingﬁéne
 week after pravinc 2ll other treatments "i“"PIictran' (2600, 250,

may even
Othershp& Buperler o

s

300 ¢/ha) were found tao be on per-wath O

"Dicofiol? 18:5 B.C. and 'Ethion' 50X E.Ce

*Peropal® is most e€ffective, against the menbers of

Tetranychidas. AL 0,004, 0,02 and Gl.d% concentration it caussd 160%

N

roztality of Tetranychus urticue nraped onee at 0,025% and C,0025%

it persicted long encugh to kill 1064 of L. u

e
bl

%t

Lical population. It

M wr——

meinly acts as contact polson with & werked repellent effect (45).

Creen heouse experinents were performed (46} to establish a comarison
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of the effectiveness of 'Peropal’ against three ‘Tetranychug

uriicaa' straine of varying sensitivity to conventicnal acaricides,

Resulits showed that *Peropal! was effective against a numbexr of
mite speciecg (46),

'Vendex' applied (47) at 2-3 1b/acre to citrus orcharxds
coentrolled citrus rust mites upto four months, It is also effective
against organcphosphorous and organcchiorine resistant mites shoging

low toxieity to beneficlal mites and honey bees,

. Az a consequence of wide application of organctin acaricides
it is a evident that some resistance might be develcped by the mite
towards these acaricidese. it has been found that (48) Tetranychus
urticage failed to develdp rasistance against *Plictran' and 'Paropal?
ovar 100 genevxations even after treated for 40 times whereas over
aftey 18«23 generaticns resistance to *Actellic! and *Etgphos!

increased 360 and 1000 £0id regpectively.

Acariclides show variations in effectiveness against eggs and
adults, The égg 1s generally highly reslstant to usual contact
acaricides as the eggs have a complex protective mermbrane surrounde
ing the enbryo, which possess difficulty in the penetration of the
acaricides, thus it becomes difficult to destroy the egos along
with the adulise But if the egys are not cdestreoyed compleiely there
rerain the chanee of rainfestation. So it is important to assess
the effectiveness of acaricides ag @n ovicides i.e, they should
pessess lethal action on the egys, as indicated by the cessation

of embryoni¢ developmenta
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Materials ond Methods:

A Fungicidal Activities
(i) Coggo unds:
Triphenyltin N-hydroxy sucecinimide, triphenyltin
N-hydroxy phthalimide and trlbutyltln N-hydrexy phthalimide reported

in eaxizer section, have been tested ftor fungi toxicities.

{ii) Organismss
(a) Helminthosporium oryzae

Breeda de Haan -— causal organism of brown leaf

spdt disease of rice.

{b) alternaris cgolani (E -II and Mart) Jones and Grout —-
causal organism of early blight disgase of potato,

{iii) Culture Medias

Solia media /Fhalt extract agar (21) 7.

20 g malt extract (Difco) was boiled in watex
till dissolved. 20g agar agar (Fcobe-Jgpan) was added and boiled
until agar agar was well dissolved, 0.05g chloramphenicol was
suspended in.5 ml of 95% alechel and added to the medium as anti
bactérial agents. The_volumg of the medium was then mé@e upto 1 iitre
by addition of water, pH of the medium was adjusted.with sodivm

hydroxide to 6.5. Fedlum was sterilized at 15 P+S.3. for 20 minutes.
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4, Anti fungal Activities of selected Compounds in vitro.

P ———

—— e T T

antl fungal activities of the conpounds were tested following

the growth inhibiticn studies.

Growth inhibitlons wers studied following the polsoned
focd technique {(22). Acetone solﬁtiﬁn of suitable quantity of the
compounds in sterile distilled wakter was incorporated into melted
malt agar Ao as to get the desired concentrations of the compound
in the media. Medis with desired concentraticns Of corpound were
peured in petri plates and after solidification were inoculated
at the ceptre with uniform discs (7 mm) of myceelis, punched cut
with a sterile cork barer_ffvm the advaneing zone of a culture test
funguse. Three replications on each test.with appropriate control
undeyr same eonditionsg were maintaineds The pégri piates wers then
ipcubated at 30 ¢ 1% in dark, Linear growth of the fungal disces
were measured after regular intervals and the percentage of inhibitiom

over ccntrel was calculated fellowing the equation

=T % 100
c

zrhhexe C = contrcl, T = treated;7 givén by Vincent (23).

5, Behermination_oﬁ EDSﬁ and Engs

The EDgq / effective dose £or 503 inhibition 7 ang EDgg'
[ effective dose for 95% inhibition 7/ values { vg/ml} vere

calceulated by leastesquores regression analysis using computer.
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B. Phytotoxicity on ¢ -

(i) seed &gggbs
. Healthy rice seeds of PUSA 2-21 varioty
cullected from’ Ch“nauran Rice Research Farm, Hooghly, West Bengal,

vere used in the present investigaticn.

{i11) Compoundss:
Triphenyl tin Nehydroxy suﬁcinimiée;ﬁriphenyl
tin W-hydrauyphthalimide and fributyl tin Hehydroxy phthalimide

were used for determining their phytotoxic effect on rice.

(1i1) Bffect on seed germination 3

Heulthy rice seeds were Qipped in conpound sus-
pensien of 100, 50 and 25 ppm concentration for 1, 4 and 8 hours.
For control, water with requisite amount of acetcne was used, The
troated seeds wefe then placed on moist three layered £ilter paper
in closed petriplates.s Plates were incubated at 30 ¢ 1°c. 100 seeds
were maintained for ecach treatment, After B days the germinated
secls were counted, Seeds producing a root or a colecptile waxe
recorded as éerminated. Three rePlicaticns of each test with

eppropriate control under same conditions were maintainsede
Co Miticidal Activities
(1) Cormpcundgs '

Tricyecliohexnylitin N-hydroxy phthalinide,
TetracyClohexyl 1:3 di-ll=hydroxy succinimido distanmoxane,

Dicyclohexyltin diphenyl glycclate and.#lictano i
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(ii) Orgeanigm @ Croen mite

i (iiﬁ) Determination oF sodricidal aotivity
'll:.

: ,ﬁa) Collecticn of specinens
1 +

'
1

f ' . The nite infested leaves or plant parts were brought ko
1ébcrataxy in polvthene bags after tightly closing the mouth of the
Wag-uqth a mubber band,

fl

Ve ff- (b) Mounting for wmicroscopical oxarinaticn

" 4/ Before examining under microscepe, high degree of
transmarency in the mite is necded, Thic was done by placing the specimen

ffto be examined on a slide and putting & drop of lactic acdd over it. The
slide was then gently warmed for a few seconds, which reduced the normal
opaelty of miteg, appendages extendeds, It was then carcfully examined
under the micxoscope.

{c) Reazing
Mike was reared in the loborztory in large nubsers for

experimental purpose. Rearing was one by two methods. These were cultured
in bean geedlings, kept in pots. The adult wites were picked up from the
infested leaves or plant parte and transicrrad to the leaves of potied
seedlings or the infested plant parts were kept on top of the ssediings.

When the dotached part dried up the mites migrated to the leaves of the

potted seedliincs, Petrolaoum jelly was appliced arcund the base of ¢hs

gtem to prevent the escape of the mites,

The other mothod used were keeping excisad leaves of
the host plant in petridish (15 om diancter) over a cotion pad super
saburated with water, Leal was periodically cheanged and waker was added
daily to naintain a thin £ilm of water ak the margin of leaf o prevent
the escape of mites., Mites were transfergsd on to the leaves by picking
up with a fine brush moistered with wator.

{d) slice~aip method for contact toxiaity assescrent

. This wethod was originsted by Voss (56) ivproved by
Dittrich {57). Adult femaleg of nowm ages were used for the scrcening.
This was done by celiccting eges over 4«5 hours and reaoring adulis of
a8 noey generaticn witich appeared 6«7 days later, at terperature ranglng
Erom 27 C to 29 Ce
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Por the test, microscope slide was covered with a sﬁrip of
dovblew-sided seotch-tape and twenty adult females were stuck on Lo
the tape, on the dorsal sice, in wwo rows of ten. The prepared sildes
were dipped, for 5 seeonds in gerdal concentrations of the compound
being tested. Slides were drained, by placing on edge for if wminutes,
at yoom termeratura. Mortality commbts were made afier 24, 48 and 72 _
. ham:.;. Mites not shewing movement of appendams when touched by a
_ £ine hman were recorded as dead. Three tests were c:enduc:tecl at each
dosage level. 'I’he treated slides were plc,ced on the top of 8 modst
cmton-mpad in I}"Lriﬁﬁiwh"’ﬁg which contained water o maintain the
hunidity. For the control set, slices were dipped in distilled water

for the sane length of tinee

(e) Hethiod of asaving contect plus stomech toxicity

The method followed here was that of Menscar and
Flant (58). The mites were relessed on fregh leaves and gorayed with
the different concentrakion _of the compound, Zach test was replicated

thrice and mortality counks were made after 24, 48 and 72 hours.

{£) I}etceminatiqn of m?;% and Lcég

The g ond Llqg _/_’f" lethal cencentration for S0%
sné 9574 mortality 7 ( wo/ml) were calculated as cariier using least

squaerge regressicn analysis using a computare
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A, FUNGICIDAL ACTIVITY

The triozganotin compounds, patticulaxly triphenyl and
tributyitin ﬁarivatiﬁes. showy excellent fuvngicldal sctivitices.
in the'fungi toxicities, the anionie part (X) of Rssnx dees nob
influénce the scetivity ccpsiéérably. Though more.wbrk is neceosary,
it seenms the triorganctin moisties, a8 expegtad, retain_ité
fungicidal properties in Triphenyl tin Hehydroxy phthalimide,
Triphenyl tin Nehydioxy %uccinimi&e and Tribﬁtyltin Nehydroxy
phthalimide against plternaris solaonl and Helminthosporiuvm oryzas.

-?%he reoulis obtained have been tabulated as followss
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Effect of Trivhenvltin Nehydrony Succinimide on

growkh of Altexnaria sclani

Percentage of Growth inhibition over

Concentration
(Ag/md) ~Sontral after
24 hrs 48 hrs 72 hrs
1456 160, 00 100,00 100,00
1025 100,00 100,00 98,92
0463 9790 92,50 85, 50%
0,31 93,42 78.90% 72a70%
0.13 7i1e40% 624 50% 55, 00%
806 55e30% 49,.11% 40, 00%
0.03 42.20% QESEE? VARG
[ SO
EDgpq 0.05 ag/ml 04 07 Arg/imd 0209 ta/ml
EDg 0,38 g/l 0s 73 Jog/mi 096 Lg/ml
Negression censtants § Y2 me + ©
b 48466 43,65 44,98
c 115,52 101,62 55,86
x 0499 0,99 0.99

* Data have been uoed for regression

analysis,
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THBLE w IT
Effect of Triphenvitin Mehydroxy phthalinide on
growth of Alternaria soland

Concentration Pexcentage of growhi .lnh:nbz.t:.on over
{ ~g/mk) ' contrel after g
24 hrs 48 hrs 72 hrs

Ge25 - - 100,00 . 100.00 10000

3013 100.00 100,00 8G.86

1456 200,00 99,20 91,11

1425 100,00 98,16 87.75%

0463 07.12 ' 87.31% TB.32%

0.3% 82460% 73.35 B 247

0023 | 63,30% 60.21% 524345

0.06 50, 72% 46.26% A0 12%

0.03 7 36G.28% 32,90% 20 . 26%
EDgg. L 0.,06 mg/ml 0408 rg/ml Oell pg/md
}:Dgs .- 0.56 /ugfml 0e94 frg/ml | 1.90 pg;/ml
Regression Constents & Y = -

m R, A2 41,22 36,69

c 106,77 95,97 84.72

r ' 0,99 - 0,99 0.99

* Data have been used for regression analysis.
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Bffect of Tributyl tin Nehydroxy phthalimide

on growth of Alternayia solanid

169

Concentration Percentage of growth inhibition over
/ug/m% control after
24 hrs . 4B hrs 72 hrs

3613 100,00 100,00 100,00

1.56 100,00 150,00 99,00

1.25 100,00 99,90 B3.61

063 5819 96420 89.20%

0,31 E84.4B8% 83.12% E2.97%

0013 674 20% 654 50% 62411%

0. 05 51 50% 49,50* 45a10%

0,03 34, 20% 33.71% 33.10%
EDgq 0.06 pg/md 0406 pMg/iml 0.07 pg/inl
EDgg - 0647 LG/ml 0.51 Aq/ml 0469 pg/ml
_Regrea;sion cc_:nstmts’ $ ¥=2m + C

- 50.30 49.59 45,20

c 311,39 109,28 102.08

z . D.99 0499 -

(.99

* Dota have been used for regre

etk
A ke

on anaelysis.



TARLE = IV

Tffect of Triphenyltin Nehydrogy Succinimice
on growth of Helminthosporium ozryzae

176

Concentration _ be rcéntag:—: of growth inhibition over
{ fg/ml) | contrel afior
. 24 hre 48 hrs 72 hrsg
15.G63 100,00 100.00G 100,00
12450 100,00 100400 99,34
10400 10Ge 00 100400 97,72
6025 108400 85,95 95,420
3613 T6eH2 87,14% 75507
i:556 The 20% Bh.e1* 58, Qo*
1.28 T3 3% 586 20% 52420%
D G3 39.31% T 64 33.,43%
De31 34,007 21,29% 15, 24%
0ei3 11462% 3e31 1.58
Bq 0& 0,00 0400 0. 00
- De35 ug/md 0488 ng/ml 1445 mo/ml
EPgs 2098 pg/ml 4,25 ug/ml 6.38 e/l

Regression constants ¥ = m + C

m 61429
G ' 55.86
- . De 59

65,83
53,58
0,99

60450
46427

0,99

* Data have been used for rogression analysis.
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Effect of Triphonyltin HN-hyvdroxy phithelimide on

growth of Helminthosporiun orvzas

i71

Conoapniration

rercentage of inhibiticn over
{ pa/ml) control after _
- 2¢ hrs 48 hrs 72 hrg
6425 100, 00 . 100,00 100400
3613 100,00 100400 VCy 48
1456 | 93420 £6,00% 82,71
1425 B7 ¢ 50% B0.H0% 760 25%
0e63 74, TO% 56, 00% 64,00%
.31 56, 25% 53 48% 49, QoW
Dei3 37, GO% 32.12% 304 23%
0. 06 24,61 18,200 14.04¢
0,03 8426  6eil 4,12
202 0400 0,00 0,00
gy 0,21 gl 0,28 ug/ml 0433 ug/il
gy | 1,73 jug/ml 2030 po/ml 2479 po/d
regression Constante ng = ogog o+ C o o
. | 25,36 4sgss 48,28
¢ | 83426 77526 734687
IQ;QQ 04929

3 C 0e99

"Date heve heen uvsed for regression analysis
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Sffect of Tributyl tin Nehydroxy phthalimide

on growth of feiminthosporium oxryzae

172

Concentrotion Percentage of growtin inhibition over
(po/mi) centrol aftsr
S 24 hrs 48 hrs 72 hre

Ge25 100400 100,00 100,00

3.13 100.CO 100,00 08, 22

1456 100,00 94,02 B8 e S0¥

1.25 100,00 £7¢ 50% 84,17

0,63 100,00 Bhe21¥ 75 09%

0.31 gsgod 724 10% 66, &4%

0,13 5, 85% G0, DO% 50, 60"

0. 06 774 00% 51,00 30, 40%

0003 66. 00 404 O0% 26.03%

0 02 52, 01% " 32,03 15,21%
EDgg 0401 g/ jﬁqOS/ug/hl 0,13 g/l
"Po5 0218 ug/ml 1464 Lg/ml 2022 jig/nl
Regression Constaptasd Y = mx + &

m. 40,51 31473 36403

c 124523 £6.16 52446

3 0499 09D

0e88

* Data have been ustd for regrossion analysis



SUMMARY OF THE RESULTS

THELE =~ VIX

| EDgg Values inmg/ml for growth inhibition

against alternaris soland

173

Conpcund

EDgg values ug/hl
24 hrs 48 hrs 72 hrs

Triphenyl tin '
suceinirdde ' _
Triphenyl tin
Nehydroxy 0. 56 094 1.90
phthalimide
Tributyl tin
Hehydroxy 0ad7 O 51 Q.62
phthalimlde
Tributyltin (24) 0,77 0,78 098

acotate




EDgg Values (1g/ml) for growth inhibition

TABLE w VIIZ

against Helminthogporium oryvzac
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Compound EDge valuesug/mb (.- hxs)
24 . 72
Triphenyl tin .
Hehydrexy 2,08 4,25 6438
suceininide :
Triphenyltin .
Hehydroxy 1.73 Za3l 279
phthalimide
Tributyltin '
Hehydroxy 0s18 1464 2422
phthalimide
Tributyitin (24)
D38 Oa7L 0e96

' a@tate
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Bs PHIZOTOXICITY Ci RICE

The ip vitro tests of fungicidal activity heve limited value
to the agricultural pesticide chemist because it.clroumvents the
irportant consideraticon of phytotaxiéity; A fungleide which causes
serious phytbtﬁxicity under varied environmental condikions would
be a total failure.

TABLE o IX
Effect of triphenyl tin N=hyiroxy suaéinimiﬁe,

Triphenyltin Nehydrety phthalimide and Tribuvbyltin
Nehydroxy phthalimide on rice seed geruination

Compeund Congs Percentage of germinated
{pa/mk) sead, trcatod for
ih 4 hrs 8 hrg

Triphenyl 100,00 ' 86 - 84 76
tin Nehydroexy . 50400 _ &8 88 82
succininide 25,00 88 88 86
Triphenyliin 100400 ' 86 82 7%
Nehydroaxy 50,00 8a 82 82
rhthalimicde - 25,00 By - 84 82
Tributyltin 100,00 72 70 64
N HyGECRY 50,00 \ 8 84 80
phthalimide 25,00 88 B6 82

Control 93 21 21
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Ce MITICIDAL ACTIVITIES

¥t has been pointed out earlisr, that Tricyclohenyl tin |
conpounds show exacllent miticidal activities. In present investie
gation, Tricyelohexyl tin Nehycdroxy phthalimide, Tetracyclohexyl
123 disNehpydrexy succindmido a4 stamsm;:ane (obtained £rom resction
of Tricyclohesxyl tin hydroxide and Nehydroxy succinimicde) Dicyclo-
hexyl tin .diphenyl clyeolate .(_c:obtained from Tricyclohenyd tin
hydroxide and diphenyl glycolie acid) were prepared., Some preliminary
experiments were carricd cul with these compound against one (non
identified) green nite, collected fron trees of the lecalitys It
may be pointed out hers that these rosulis were prelisinary in
nature, hence no pogitive conclusion could be made so far cbout
the miticiddal activities of these coxpounds, eXcept that the
miticidal activity is substantially reduced comparxed to 'Plictran?
(T_ricyclohexyl tin hydroxids) due to the nature of these ligands.
It was scmewhat surprising that the Petracyclohexyl 133 diwle
hydraxy succinimido distannoxang gave _CGmparable activity to
Tricycichexyl tin Nehydroxy phthalinide, Further investigation arve
necessary to Grew ﬁmful conclugions about the miticidal activities
of these compounds, However, we prosent here the resulbs of

experiment carried cut so Lary
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EARLE = X

Contact toxicities of Tricyclohexyl tin Nehydroxy
rhthalimide for Creen mite

C:oncentration P’elrcentage of mortality after
(mg/mdd | 24 hrs . 48 hrs 72 hrs
50 ’ 60 85 - 6765
20 | 50 T 55
10 | 20 42,5 a5
5 32,5 32,5 35
245 20 2745 2745
1.2 | 17,5 22,5 275
0.6 0.5 75 745
Loz (ua/ml) ‘ 672477 ' 571,42 494,70
LCeq { frgfml) , 20,98 15443 13436

Fegression Constants ¢ Y = wot + C
e | _. 20,8812 26. 6883 28,6935
c 1044971 15,9076 T 17.6897
r | 0,9912 049905 0.9813
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TABLE = XI

Contact toxicitics of Tetracyeclohexyl 1:3
di Nehydroxy succinimido ¢i stanoaana for
GCreen mite

Concentration Fercentage of wortality after
{frg/ml)
24 hrs | 48 hirs 72 hrs
S0 ’ 575 675 7245
20 55 60 : 6245
10 - 55 55 5745
5 40 45 47,5
245 30 35 40
102 27¢5 30 32.5
0.5 | 745 20 22,5
 LGqg 738,02 /) 501421 sgim 382,27 ug/ml
e . 13:50 Agfmi 822 ty/mi Gy31 M2 [m]

Regression Constants 32 Y = mx + €
™ 25,8965 2542143 25,2553
C 20,7270 2649208 29,7813
r 0,494 | 0,9948 0.9957



TABLE = Sl

179 -

Contact toxicitics of Dicyiohexyl tin dipheayl
glyeolate Loy Creen mite

Concentration Percentage of mortality after
{ pa/td} '
24 hrs 48 hrs 72 hrs
50 50 55 5745
20 45 27,5 50
10 42;5 45 45
5 30 35 25
2e5 12,5 | 12.5 145
2.2 | 0e25 765 10
ICye {/ugfhmJ | 77949025 641,089 420,7501
iChg (rg/ml) ' 30,3411 23,6638 21,7674
Regression Censtants 1 Y= ot 4 €
m 3149147 314060 3400863
<  2.7014 64 B4BS 3431052
xr : D,9576 - 0.9578 0.0218
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TABLE o XIIX

/ . Comtact plus stomach tomicities of 'Plictran’

f for Green mite
r ;I; |
.ff 'a; )
/ Concentration - Percentage of mortality after
5 ug/ml)
i ' 24 hrs 48 hrs 72 hrs
I
e 50 . 83,34 90,00 90,00
20 - 76,67 | 83.34 86467
10 ' 56467 63434 66467
5 - 46,67 53,34 60,060
2.5 16.87 - 33.34 36,67
12 13.34 23434 26467
] .
LCag 65,19 g/ 50431 fegfml 33471 Lyfmt
LCep 7957 g ik £a7B ugiml 3489 Mgl

' Regression Gomstant ¢ ¥Y=mx + G
‘m o ae.1501 4440426 48,0012
c | 7,6448 20,0535 21,6632
T  0,9756 0.5885 0.9875
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TABLE = XTIV

Contact plus stomach toxicities of Trigyclohexyltin
Nehydroxy phithalimide for Green mite

Concencration Porocntage of marl:alitg after
{ »g/md) = , : e
| 24 hrs 48 hrs 72 hrs
50 50 | 63.34 73434
20 36467 45,87 56467
i0 36,67 40,00 53,34
5 | 26067 33.34 40,00
2.5 13434 16467 23434
1.2 | o | 13.34 20,00
LC, . e '
85 _ 579429 ugfml 217490 ug/ml
L5 - 20,88 Lg/m 10,45 mglmt

tegoression Constents 3 Yo mx + €
m - . 25,0445 33,3828 - 34,1124
6e3622 B.8475 15,2194
r 0.,5682 069876 0.9861
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| : - TABLE o XV

Contact plus stomach toxicities of Tetracyclohexyl
1:3 di Nehydroxny suweeinimido distannoxane for
GCreen mite '

!

Concentration percentage of mortality after
( 4g/md)
/ ‘ 24 hrs 48 hrs 72 hrs
-
50 5C. 00 56467 63434
20 43.34 50, 00 63.34
10 | 43434 46467 50,00
5 16,67 20,00 33.34
245 3.34 06467 13434
LCos 639,81 ugv! 326484 ugml 190,15 Mg
Les0 o 38408 g [md 23426 pj/ml 14,05 fuglml

Regregsion Géﬁstants t ¥Y=mx 4+ C
fit | 35,3368 32.2104 30.7813
ge I4¢1569 345886 4.3338
r 3. 9667 (.9745 0.2752
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APPENDIX

o the active ingredicnts of scme

raue nams

4.). 'Dicofcl

Se

. 'Tegradifon
6s hCarbaphhn schion
74 'Bthién
B Bingpacryl
9. - Galecron
10, Aramite
11: Chlérobenai;étg

Cherical name of the agtive ingredient

Triphenyltin acetate

Triphenyl tin hydraxide‘

Triphenwl tin chioride
2,2;29Txichlor0w1¢1—bis(émahlorophenyl)
cthanole |
dechlorcphenyl 2, 4, S-trichlorophenyl
sulphonee

Smd=Chlorophienyl thiomethyl

8, O~dicthylphosphoxodithloate.

0,0,0, 0-Tetraethyl 8,

Stemethylene bis{phosphorodithdoate)
2wiegeBulyl=4, 6=dinitno phenyl 3«
rethyl bubt-2-cnoate

N7 {LmchlOro=c=iolyl J=ii=l

dimethyl formamidincs

2= (4=tort-Butyl phenoxy)

lemethyl athyl Z=chloro ethyl
uhlphlt@a

EBthyl 4,4%«dichliorobengilate,
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