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ABSTRACT 

Pests a nd co nd it io ns a re res po ns i b le fo r a l most of t he losses re lated 

to ag ra r ia n c ro ps, e it he r i n t he f ie ld o r i n sto re ho use. a lso, d ue to 

mag p ie use of sy nt het ic f u ng ic ides ove r t he t imes, seve ra l iss ues 

have co me o n, s im i la r as pest res ista nce a nd im p u r ity of im po rta nt 

ea rt h so u rces, s im i la r as wate r, a i r a nd so i l. t h us, i n o rde r to a me l io 

rate effect ive ness of c ro p p rod uct a nd red uce food ext re m ity i n a s 

usta i na b le ma n ne r, w h i le co nse rv i ng co ns u me r‘s hea lt h, facto ry- 

deduced f u ng ic ides may be a g ree n vo l it io n to sy nt het ic bo nes. T 

hey're c hea p, b iodeg rada b le, ecof r ie nd ly a nd act by seve ra l mec ha n 

is ms of act io n i n a mo re s pec if ic way, s uggest i ng t hat t hey're 

lowe r of a haza rd to h u ma ns a nd t he te r ra i n. Nat u ra l facto ry p roducts w it h b ioact iv ity 

towa rd i nsects i nc l ude seve ra l c lasses of motes, fo r i l lust rat io n te r pe nes, f lavo no ids, a l ka 

lo ids, po ly p he no ls, cya noge n ic g lucos ides, q u i no nes, a m ides, a lde hydes, t h io p he nes, a m i 

no ac ids, sacc ha r ides a nd po ly ket ides (w h ic h is n't a n tota l l ist of i nsect ic ida l s u bsta nces). 

I n ge ne ra l, t hose co m pos ites have im po rta nt eco log ica l co nd it io n i ng i n nat u re, s im i la r as 

a nt ifeeda nt, att racta nt, ne mat ic ide, ge r m ic ide, re pe l le nt, ge r m ic ide, no ne nt ity g rowt h co 

nt ro l le r a nd a l le lo pat h ic age nts, act i ng as a p ro m is i ng so u rce fo r new pest co nt ro l age nts 

o r b io pest ic ides. st i l l, seve ra l facto rs a p pea r to l i m it t he i r co m me rc ia l izat io n. I n t h is c r 

it ica l rev iew, a co m pe nd iu m of facto ry- deduced meta bo l ites, a lo ng w it h t he i r co r res po 

nd i ng tox ico logy a nd mec ha n is ms of act io n, w i l l be ap p roac hed, as we l l as t he d iffe re nt 

st rateg ies deve lo ped i n o rde r to meet t he needed co m me rc ia l no r ms t h ro ug h mo re effect 

ive sty les. 
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1 INTRODUCTION 

1 1 Pest 

Pest is a ny a n i ma l, p la nt o r m ic roo rga n is m t hat ca uses t ro u b le, i nj u r ies (Eco no m ic da 

mage) o r dest r uct io n to p la nts o r c ro ps Hu ma ns have mod if ied t he te r ra i n fo r t he i r ow n 

p u r poses a nd a re i nto le ra nt of ot he r b r utes e nw ra p p i ng t he same s pace w he n t he i r co nd it io 

n i ng i m pact negat ive ly o n mo rta l o bjects. t he refo re, a g ia nt is u no bject io na b le i n its nat 

u ra l n ic he b ut a pest w he n it t ram p les c ro ps. Ca r pet beet le na iads damag i ng a i nsta nce 

of Sce l i p h ro n dest i l lato r i us i n a n e nto mo log ica l co l lect io n So me c reat u res a re d is l i ked 

beca use t hey s uc k o r st i ng; s na kes, was ps, a nts, bed b ugs, f leas a nd t ic ks be lo ng i n t h is o 

rde r. Ot he rs e nte r t he ho me; t hese i nc lude ho usef l ies, w h ic h la nd o n a nd po l l ute food, 

beet les, w h ic h la i r i nto t he woodwo r k, a nd ot he r c reat u res t hat sc utt le a bo ut o n t he botto 

m at n ig ht, l i ke coc k roac hes, w h ic h a re f req ue nt ly assoc iated w it h u nsa n ita ry co nd it io ns. 

Ag ra r ia n a nd ho rt ic u lt u ra l c ro ps a re attac ked by a w ide va r iety of pests, t he most im po rta 

nt be i ng i nsects, d im i n ut ives, ne matodes, a nd gast ro pod mo l l uscs. T he da mage t hey do 

res u lts bot h f ro m t he d i rect i nj u ry t hey beget to t he s ho ps a nd f ro m t he c i rc u la r co 

nseq ue nces of t he f u nga l, bacte r ia l, o r v i ra l i nfect io ns t hey t ra ns m it. s ho ps have t he i r 

ow n defe nces aga i nst t hese attac ks, b ut t hese may be ove rw he lmed, es pec ia l ly i n te r r ito 

r ies w he re t he s ho ps a re fo r me r ly st ressed, o r w he re t he pests have bee n acc ide nta l ly 

int roduced a nd may have no nat u ra l adve rsa r ies. T he pests affect i ng t rees a re ge ne ra l ly 

insects, a nd n u me ro us of t hese have a lso bee n i nt rod uced i nadve rte nt ly a nd wa r ra nt nat 

u ra l adve rsa r ies, a nd so me have t ra ns m itted new f u nga l co nd it io ns w it h r u i no us res u lts. 

 

T he co m mo n pests: - I nsects, bacte r ia, f u ng i, rats (rode nts) a nd weeds. 

 

1 . 1 . 1 Definition 

A pest is a l iv i ng o rga n is m, be it a p la nt, f u ng us, o r a n i ma l t h is is da nge ro us to a nd t h reate 

ns t he l ifesty les a nd l ife of peo p le a nd h u ma n co nce r ns, l ivestoc k, c ro ps, a nd fo rest ry. A 

lso, t he t ime pe r iod is b road ly used to co ns u lt l iv i ng o rga n is ms t hat w rea k havoc, as a 

n i nsta nce at ho me, wo r k p laces, a nd food sto rage fac i l it ies. 

 

1. 1. 2 Types ofpests 

1. Fungi 

Primaryhost ap h ids, leaf ho p pe rs, f l ies, beet les, m ites, a nd t h r ips. 

So me i nsect s pec ies, a lo ng w it h ma ny pests, a re s pec ia l ly at r is k of co nta m i nat io n w it 

h t he a id of us i ng ce rta i n ly occ u r r i ng, i nsect- pat hoge n ic f u ng i. T hese f u ng i a re ve ry u n 
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iq ue to b ugs, reg u la r ly to s pec if ic s pec ies, a nd do now no lo nge r i nfect a n i ma ls o r p la nts. 

F u nga l boo m is des i red w it h t he a id of us i ng wet s it uat io ns howeve r f u ng i add it io na 

l ly have res ista nt leve ls t hat kee p co ntam i nat io n a b i l ity be low d ry s it uat io ns. F u ng i have 

s iza b le e p izoot ic ab i l ity a nd may u nfo ld q u ic k t h r u a n i nsect po p u lace a nd reaso n its co l 

lapse. Because f u ng i pe net rate t he i nsect body, t hey a re a b le to i nfect s uc k i ng b ugs w h 

ic h i nc l udes a p h ids a nd w h itef l ies t hat a re n't at r is k of m ic ro-o rga n is m a nd v i r uses. 

 
Crops 

Most p la nts a lo ng w it h soy bea ns, g ree n ho use p la nts, vegetab les, cotto n, c it r us, a nd o r 

name nta ls; add it io na l ly, i ndoo rs p la nts capes a nd fo rests. A n aq uat ic f u ng us i nfects mosq 

u ito la rvae of a few ge ne ra.
[1]

 

 

Most i nsect pests a re l ia b le to f u nga l pat hoge ns. So me f u ng i, w h ic h i nc l udes t he 

Entomophthora a nd assoc iated s pec ies, a re p retty p rec ise w it h refe re nce to t he o rga n izat 

io ns of b ugs affected; ot he rs, w h ic h i nc l udes Beauveria, have a m uc h w ide r host ra nge. 

 

Rust: T h is f u nga l d iso rde r ea r ned its ca l l f ro m t he r ust-o ra nge p ust u les t hat s ha pe at t 

he u nde rs ides of leaves. T he f u ng us g rows a nd s p reads, to p leaf s u rfaces d isco lo r, a nd 

leaves f i na l ly fa l l f ro m t he p la nt. Coo l, wet c l i mate a nd mo ist fo l iage f ue ls r ust beca use 

it s p reads w it h t he ass ist of w i nd, wate r a nd u nw itt i ng i nsects.
[2]

 

 

 

F ig u re-1: R ust. 

 

F u ng i i nvade b ugs w it h t he a id of us i ng pe net rat i ng t he i r c ut ic le o r "s k i n." O nce w it 

h i n t he i nsect, t he f u ng us sw ift ly m u lt i p l ies fo r t he du rat io n of t he f ra me. Deat h is d 

ue to t iss ue dest r uct io n a nd, occas io na l ly, w it h t he a id of us i ng po l l uta nts p rod uced w it 

h t he a id of us i ng t he f u ng us. T he f u ng us reg u la r ly e me rges f ro m t he i nsect's f rame to p 

rov ide s po res t hat, w h i le u nfo ld w it h t he a id of us i ng w i nd, ra i n, o r to uc h w it h d iffe re nt 

b ugs, ca n u nfo ld i nfect io n. 
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2 . Virus 

Bac u lov i r uses a re s pec if ic to i nd iv idua l i nsect host s pec ies a nd have bee n s how to be 

usef u l b io log ica l pest co nt ro l. Fo r exam p le, t he Ly ma nt r ia d is pa r m u lt i ca ps id n uc lea r 

po ly hed ros is v i r us has bee n used to s p ray la rge a reas of fo rest i n No rt h A me r ica w he re la 

rvae of t he s po ngy mot h a re ca us i ng se r io us defo l iat io n. 

 

T he mot h la rvae a re k i l led by t he v i r us t hey have eate n a nd d ie, t he d is i nteg rat i ng cadave 

rs leav i ng v i r us pa rt ic les o n t he fo l iage to i nfect ot he r la rvae. 

 

A ma m ma l ia n v i r us, t he rab b it hae mo r r hag ic d isease v i r us was i nt roduced to A ust ra l ia to 

atte m pt to co nt ro l t he E u ro pea n rab b it po p u lat io ns t he re. It escaped f ro m q ua ra nt i ne a nd s 

p read ac ross t he co u nt ry, k i l l i ng la rge n u m be rs of rab b its. 

 

Ve ry yo u ng a n ima ls s u rv ived, pass i ng i m m u n ity to t he i r offs p r i ng i n due co u rse a nd eve 

nt ua l ly p roduce i ng a v i r us-res ista nt po p u lat io n. I nt rod uct io n i nto New Zea la nd i n t 

he1990s was s i m i la r ly s uccessf u l at f i rst, b ut a decade late r, im m u n ity had deve lo ped, a 

nd po p u lat io ns had ret u r ned to p re-R H D leve ls. 

 

3. Insects 

Vertebrates- Rode nts:-Rode nt ia is a n o rde r of mam ma ls add it io na l ly ca l led rode nts, c 

ha racte r ised w it h t he a id of us i ng co nsta nt ly deve lo p i ng i nc iso rs (t he f ro nt e na me l), at t he 

h ig he r a nd dec rease jaws res pect ive ly, w h ic h need to be saved q u ic k w it h t he a id of us i ng 

g naw i ng. T h is is t he sta rt i ng p lace of t he na me, f ro m t he Lat i n p h rase rode re, beca use of 

t h is t hat to g naw. T hese e name ls a re used fo r s l ic i ng wood, b it i ng t h r u t he po res a nd s k i 

n of f r u it, o r fo r defe nse. T he e name l has toot h at t he o utdoo r a nd u ncove red de nt i ne at t 

he i ns ide, so t hat t hey se lf-s ha r pe n at so me po i nt of g naw i ng. Rode nts lac k ca n i nes, a nd 

feat u re a a rea a mo ng t he i r i nc iso rs a nd p re mo la rs. 

 

Fo rty pe rce ntage of ma m ma l s pec ies wo r ld-h uge a re rode nts (ro u nd 2,277 s pec ies). T 

hey a re o bse rved i n mass ive n u m be rs g ift a lmost o n a l l co nt i ne nts a nd is la nds, a nd i n a l l 

hab itats bes ides ocea ns a nd A nta rct ica. T he i r f u lf i l lme nt m ig ht be beca use of t he i r s ma l l s 

ize, q u ic k b reed i ng cyc le, a nd ca pac ity to g naw a nd feed o n a h uge so rt of foods. 

 

Rode nts a re esse nt ia l i n lots of ecosyste ms due to t he fact t hey re p rod uce ra p id ly, a nd m 

ig ht c ha racte r ist ic as mea ls reassets fo r p redato rs, mec ha n is ms fo r seed d is pe rsa l, a nd as 
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d iso rde r vecto rs. Hu ma ns use rode nts as a s u p p ly of f u r, as pets, as ve rs io n o rga n is ms i n 

a n ima l test i ng, fo r mea ls, o r eve n fo r detect i ng la nd m i nes. 

 

I n t he Ma ltese Is la nds 4 s pec ies of rode nts a re recog n ized to occu r. T hese a re d iv ided 

i n 2 s pec ies of rats a nd a co u p le of s pec ies of m ice. Rats a re us ua l ly o utsta nd i ng f ro m m 

ice w it h t he a id of us i ng t he i r s ize; rats a re co m mo n ly h uge rode nts, w h i lst m ice a re s 

ma l le r. T he best- recog n ized rat s pec ies (a nd t hose a re w hat we've i n o u r is la nds) a re t 

he B lac k Rat (Ratt us ratt us) a nd t he B row n Rat (Ratt us no rveg icus). T he i nst it ut io n is 

co m mo n ly ca l led t he O ld-Wo r ld rats o r act ua l rats a nd o r ig i nated i n As ia. Rats a re la rge r 

t ha n max i m u m O ld-Wo r ld m ice, t hat a re t he i r re lat ives, howeve r, se ldo m we ig h ove r 

500 g ra ms w it h i ns ide t he w i ld. Ma le rats a re co m mo n ly k now n as b uc ks, u n mated wo 

me n a re k now n as does, p reg na nt o r f ig u re wo me n a re k now n as dams, a nd bab ies a re k 

now n as k itte ns o r p u ps. A n i nst it ut io n of rats is bot h k now n as a % o r a m isc h ief. 

 

Thrips 

T h r ips a re 1 –2m m lo ng to r pedo-s haped i nsects t hat may be ye l low, g ree n, g rey, o r b 

lac k. T h r i ps s uc k t he sa p of leaves, f r u it a nd f lowe rs a nd t h is feed i ng res u lts i n w h ite st rea 

ks o n t he p la nts. 

 

 

F ig u re-2: T h r ips. 

 

Somes pecies are unit carriers of to mato not iced wiltvir us. Ma nage ment with garlic 

extract, farming soaps orsprays conta iningpy rethrumandpiperony lb utoxide. 
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White Files 

W h itef l ies a re t i ny, 1.5 –2.0m m, sap-s uc k i ng i nsects w h ic h w i l l i nj u ry vegeta b les f u l l-g row 

n w it h i n t he o pe n a nd i n g ree n ho uses. 

 

 

F ig u re-3: W h itef ly. 

 

Da mage is wo rst i n s p r i ng a nd aut u m n. T he adu lts rese m b le s ma l l mot hs a nd f ly i n la rge 

n u m be rs w he n d ist u r bed. T he yo u nge r leve ls do n't have a ny w i ngs a nd ap pea ra nce ext ra l i 

ke sca le i nsects. I nsects l i ke lacew i ngs, lady b i rds a nd hove rf l ies w i l l feed o n w h itef l ies. 

 

W h itef l ies ca n be d iff ic u lt to co nt ro l us i ng pest ic ides. Co nt ro l w it h s p rays s uc h as ga r l 

ic ext ract o r s p rays co nta i n i ng py ret h r u m a nd p ipe ro ny l b utox ide. Ho rt ic u lt u ra l soa ps a nd 

soapy wate r may a lso red uce n u m be rs. 

 

Caterpillars 

Cate r p i l la rs a re no r ma l ly t he la rva l leve ls of mot hs o r b utte rf l ies. T hey're ge ne ra l ly f u r 

less, w it h a p rot racted ro u nd f ra me f ro m 10 – 50 m m le ngt hy a nd va r iety i n co lo u r. Cate 

r p i l la rs may a lso assau lt leaves, ste ms, f lowe rs, e nd res u lt a nd roots.G ree n cate r p i l la rs 

of t he mass ive cab bage w h ite b utte rf ly a nd t he s ma l l d ia mo nd- reve rse( cab bage) mot h ca 

n o p p ress ive ly ha r m t he leaves of t he B rass ica ow n c i rc le of re lat ives w h ic h i nco r po 

rates b rocco l i, cab bage, ka le a nd ca u l if lowe r.C l uste r cate r p i l la rs, woo l ly e nd u re cate r p i l la 

rs a nd loo pe r cate r p i l la rs w i l l assau lt t he leaves of max im u m vegetab les. 
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F ig u re 4: T he woo l ly bea r cate r p i l la r w i l l eat j ust a bo ut a nyt h i ng t hat's g ree n. 

 

T he eggf r u it cate r p i l la r bo res i nto au be rg i ne a nd t he nat ive b udwo r m w i l l bo re i nto t he f r 

u it of n u me ro us vegeta b les, es pec ia l ly, ca ps icu ms, to matoes a nd sweet s l udge. T hese f r 

u it pests a re ha rd to k i l l, a nd ea r ly s p ray i ng is needed to k i l l t he cate r p i l la rs befo re t hey e 

nte r t he f r u its. 

 

snails and slugs 

Pest s na i ls a nd s lugs ha r m p la nt seeds, seed l i ngs, u nde rg ro u nd t u be rs, leaves, a nd f r u it. Da 

mage to seed l i ngs reg u la r ly co nseq ue nces w it h i ns ide t he loss of l ife of t he p la nt, 

because of t h is t hat ma i n ma n ufact u r i ng losses. T h is net a rt ic le ap pea rs at st rateg ies 

of lesse n i ng s na i l a nd s lug ha r m t he usage of c u lt u ra l, c he m ica l, a nd o rga n ic co nt ro ls. 

 

 

F ig u re 5: S na i ls a nd s l ugs. 
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Control methods 

T he s i m p lest ma nage of pests i nc ludes a n agg regate of cu lt u ra l, c he m ica l a nd o rga n ic 

meas u res. Set a lo ng-t i me pe r iod a im to lesse n s l ug a nd s na i l pests, i nstead of co u nt i ng o 

n a ‗ k nee-je r k‘ res po nse to a n i nsta nta neo us p ro b le m. 

 

Cultural Control 

S na i ls a nd s l ugs stay i n reg io ns i n w h ic h p le nt if u l f loo r cow l a nd f lowe rs affo rds best mo 

ist u re stages a nd s he lte r. T h is is w hy t hey may be a hass le o n t he b r i n k of a c ro p w it h a 

weedy fe nce l i ne. Good hyg ie ne, weed ma nage a nd e l im i nat io n of ref uges ca n lesse n t he 

hass le ove r t ime. Be awa re, t ho ug h, t hat pest iss ues may a lso g rowt h w it h i ns ide t he q u 

ic k t i me pe r iod afte r t h is p rocess, beca use t he pests w i l l now no lo nge r have t he weeds fo 

r mea ls o r s he lte r. C u lt ivat io n of t he f loo r now no lo nge r s im p lest k i l ls pests d i rect ly, 

howeve r, affo rds a ste r i le ha b itat f ro m w h ic h s u rv ivo rs f lee. A q u ic k fa l low d u rat io n 

ca n e n ha nce t h is effect. Good hyg ie ne w i l l e n ha nce t he cost of d iffe re nt met hods, s pec ia 

l ly ba it i ng.So me idea l ag r icu lt u ra l a nd ga rde n i ng p ract ices ca n u nfo rt u nate ly add it io na l 

ly reso u rce pest mo l l uscs. M i n im u m t i l lage a nd st raw-rete nt io n st rateg ies ca n ass ist t 

hose pests co nt i n ue to ex ist a nd ma ke seed l i ngs g reate r vu l ne rab le to damage. I nc reas i 

ng t he nat u ra l co nte nt mate r ia l of t he so i l a nd m u lc h i ng add it io na l ly e nab les to g rowt h 

its mo ist u re co nte nt mate r ia l a nd t h is ma kes it g reate r. 

 

Mites 

M ites have 8 legs i n co m pa r iso n to i nsects (t hat have s ix legs) a nd at m uc h less t ha n 

1m m i n le ngt h a re to ns s ma l le r t ha n max im u m i nsects. M ites a re sa ps uc ke rs a nd ha r m 

ca n va r iety f ro m st ip p l i ng at t he leaves of t he p la nt, to b ro nz i ng of t he ste ms a nd leaves. 

 

 

F ig u re-6: M ites. 
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T hey a re most act ive i n d ry weat he r a nd s p rays of wate r be neat h t he leaves w i l l reduce 

n u m be rs. Co nt ro l w it h ho rt ic u lt u ra l soap w h ic h s ho u ld be s p rayed be neat h t he fo l iage at t 

he f i rst s ig n of t he m ites. 

 

At n ig ht, t he 10m m adu lts may attac k ste ms a nd leaves of as pa rag us, beet root, ca r rots, pa 

rs n ips, peas, potatoes, r h u ba r b a nd s i lve r beet. 

 

To mato r usset m ite o n to matoes 

Most peo p le a re u nawa re of t h is pest beca use it ca n not be see n w it h t he na ked eye. 

A le ns w h ic h mag n if ies 20 t i mes is needed to recog n ise t hese m ites. 

 

I n s u m me r, t he damage t hey cause is eas i ly ide nt if ied. T he ste ms of t he p la nt beco me b ro 

nzed, t he lowe r leaves w it he r a nd d ie a nd t he s k i n of t he f r u it beco mes leat he ry. 

Two-s potted m ite o r red s p ide r m ite. 

 

A se r io us s u m me r pest of most c ro ps, two-s potted m ites a re us ua l ly f i rst not iced by 

t he ye l low st i p p l i ng of t he leaves, w h ic h loo k r ussetty a nd d ry. 

 

Do rsa l v iew of a two-s potted s p ide r m ite w it h i ngested food v is ib le i n t he sto mac h 

sac ks. 

 

Two-s potted s p ide r m ite w it h i ngested food v is i b le i n t he sto mac h sac ks. 

 

T he u nde rs ides of t he affected leaves us ua l ly have f i ne we bs, u nde r w h ic h t he re a re h 

u nd reds of s ma l l ye l low to red m ites a bo ut 1 –2m m lo ng a nd pea r ly eggs. T he m ites s uc k t 

he sap of t he leaves. 

 

4.Weeds 

Annual weeds: - Weeds t hat ge r m i nate a nd p ro pagate by seed a nd have a s he lf l ife of 

o ne yea r. 

Biennial weeds： - Weeds t hat comp letet heir cycle in two years. 

perennial weeds: – Weeds t hat rec u r eve ry yea r a nd t hat ofte n p roduce lo ng ta p roots i n 

add it io n to seeds. 

 

A weed is a facto ry co ns ide red u ndes i ra b le i n a pa rt ic u la r s it uat io n," a facto ry i n t he w ro 

ng p lace", o r a facto ry g row i ng w he re it is n't wa nted.
[3]

 T h is i nt rod uces t he co nce pt io n of 
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h u ma ns a nd t he i r p rete ns io ns i n a pa rt ic u la r sett i ng.
[4]

 T he co nce pt io n of weeds is pa rt 

ic u la r ly s ig n if ica nt i n h us ba nd ry, w he re t he e nd is g row i ng c ro ps o r ra nges of a s i ng le s 

pec ies, o r a ad m ixt u re of a ma ny as ked s pec ies. I n s i m i la r s u r ro u nd i ngs, ot he r facto ry s 

pec ies a re co ns ide red u ndes i rab le a nd t h us a weed. E it he r so me weeds have u ndes i ra b le c 

ha racte r ist ics ma k i ng t he m a facto ry pest i n most mo rta l sett i ngs.
[5,6]

 

 

 

F ig u re-7: Ca n nab is g ree n weed. 

 

Exam p le of weeds a re s ho ps u nwa nted i n mo rta l- co nt ro l led sett i ngs, s im i la r as ra nc h la 

nd, v i neya rds, a ud ito r i u ms, meadows, p re m ises, do mest ic a nd a rt if ic ia l a reas. Taxo no m ica 

l ly howeve r, t he te r m" weed" has no bota n ica l s ig n if ica nce, beca use a facto ry t hat's a 

weed i n o ne e nv i ro n me nt, is n't a weed w he n g row i ng i n a s it uat io n w he re it's wa nted. I 

n t he same way, levy s ho ps a re rega rded as weeds i n a poste r io r c ro p. So me s ho ps t hat 

a re exte ns ive ly rega rded as weeds a re des ig ned ly g row n i n a ud ito r i u ms a nd ot he r cu lt 

ivated sett i ngs; i n w h ic h case t hey're occas io na l ly ca l led sa luta ry weeds. T he te r m weed 

is a lso ap p l ied to a ny facto ry t hat g rows o r re p roduces agg ress ive ly o r is i nvas ive o uts 

ide its nat ive n ic he.
[7]

 Mo re ast ro no m ica l ly, t he te r m" weed" is so met imes a p p l ied pejo 

rat ive ly to s pec ies o uts ide t he facto ry a rea, s pec ies t hat ca n s u rv ive i n d iffe re nt s u r ro u nd 

i ngs a nd re p roduce s nap p i ly; i n t h is se nse it has i ndeed bee n ap p l ied to h u ma ns.
[8]

 Weed 

co nt ro l is i m po rta nt i n h us ba nd ry. sty les i nc l ude ha nd c iv i l izat io n w it h hoes, powe red c iv 

i l izat io n w it h t i l le rs, s mot he r i ng w it h m u lc h o r so i l so la r izat io n, m u rde ro us ha ng i ng w it 

h h ig h heat, b u r n i ng, o r c he m ica l attac k w it h d ress i ngs a nd a rt ist ic sty les s i m i la r as c ro p 

gy rat io n a nd f u r row i ng la nd to reduce t he weed po p u lat io n.
[9]
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1. 1 . 3 Method ofpest controls 

1. 1. 3 . 1. Natural pest control 

To pog ra p h ica l i nf l ue nce of t he seaso n‘s c ha nges, c ha ng i ng te m pe rat u res, ra i nfa l l, so i l, 

at mos p he r ic h u m id ity a nd ot he r nat u ra l facto rs a lso s hows t he i r effect o n i nsects a nd t he i 

r h ips. 

 

1.1.3.2. Artificial pest control 

A rt if ic ia l co nt ro l of pest have bee n deve lo ped by ma n. 

T hese met hods ca n be catego r ised as mec ha n ica l, Ag r ic u lt u ra l, c he m ica l a nd b io log ica l 

met hods mechanical pest control By us i ng ma n ua l labo u r as we l l as mec ha n ica l dev ices 

fo r co l lect io n o r dest r uct io n of pest. 

 

L i ke ha nd p ic k i ng, b u r n i ng, t rap p i ng is e m p loyed fo r t he dest r uct io n of eggs, la rvae a nd 

adu lt i nsects. 

 

AgricuIture pest control:- It is the oldest met hod and includes deep ploug hing fore rad 

ication of weeds a nd early stages of i nsects. A lte r nat ive c ro p rotation of c ha ng i ng e nv 

iron me ntal cond it io ns are so me met hods which lead too bstruction of the life cycle of 

pests. 

 

Chemical pest control c he m ica l age nts a re used fo r k i l l i ng pests o r fo r p rotect i ng c ro ps, 

a n i ma ls, o r ot he r p ro pe rt ies aga i nst t he attac k of t he pest. L i ke D DT, B HC.
[10]

 

 

T he most we l l- k now n way of co nt ro l l i ng pests is by us i ng f u ng ic ides a nd rode nt ic 

ides. C he m ica l ty pes of pest co nt ro l have bee n see n as de pe ndab le a nd attac k a la rge po 

rt io n of t he pest po p u lat io n. F u ng ic ides a re ge ne ra l ly used i n ce rta i n c i rcu msta nces w he re 

no ot he r syste m w i l l wo r k. exe m p l if icat io ns of c he m ica l pest co nt ro l i nc lude Germicides. 

T hese c he m ica ls s pec if ica l ly ta rget a nd k i l l i nsects. T hey co me i n t he fo r m of s p rays a 

nd g ra i ns, a nd s ho u ld, i m mac u late ly, be ha nd led w it h ca re. T he sc ra p fo r m of ge r m ic 

ides is a i med at t reat i ng t heat re pests s im i la r as s l ugs a nd d ragge rs. T he s p ray fo r m ca n 

he lp co nt ro l ap h ids, a nd s p rays a re a lso st i l l used o n no n-o rga n ic c ro ps. 

 

Rodenticides a re a ve r ita b ly m u rde ro us type of f u ng ic ide. T hey're i nc red i b ly st ro ng a nd a 

re used i n t he t reat me nt of rode nts. T hey s ho u ld be ha nd led by a good pest tec h n ic ia n. A 
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lot of pest reg u lato rs do n‘t use rode nt ic ides a ny lo nge r because of t he pe r i l pos it io n i 

nvo lved to w i ld l ife. 

 

poison baits a re s pec if ica l ly used toget he r w it h a few bod i ly st rateg ies of co nt ro l l i ng 

pests, i nc l us ive of t ra ps. Ma ny po iso ns ut i l ized i n pest ma nage a re w it h i ns ide t he s hape 

of ge l o r i n pe l lets. Po iso ns a re mea nt to be eate n v ia way of mea ns of t he pest, a nd a 

nyt h i ng is n‘t eate n rece ives ta ke n aga i n to t he nest to c u l l t he po p u lace at so u rce. 

 

Insecticides · T hese c he m ica l co m po u nds i n pa rt ic u la r goa l a nd k i l l i nsects. T hey co me w it 

h i ns ide t he s hape of s p rays a nd g ra n u les, a nd s ho u ld, idea l ly, be t reated w it h ca re. T he g 

ra n u le s ha pe of pest ic ides is a i med towa rd t reat i ng law n pests i nc lud i ng s lugs a nd s na i ls. 

T he s p ray s ha pe ca n ass ist ma n ip u late a p h ids, a nd s p rays a lso a re no net he less used o n 

no n-nat u ra l c ro ps. 

 

Biological pest control: - B io log ica l pest co nt ro l uses t he nat u ra l e ne m ies of t he pests to 

dest roy t he m. 

 

L i ke kee p i ng cats i n g ra na r ies a nd m i l ls. 

 

1.1.3.3. Physical pest control 

P hys ica l pest co nt ro l re l ies o n t he use of o utf it a nd pest p roof i ng. ut most p hys ica l 

pest co nt ro l sty les s ho u ld be ca r r ied o ut by a n educated a nd good pest reg u lato r. So me 

p hys ica l sty les abo l is h pests o r re move t he m; ot he r sty les co nce nt rate mo re o n fo resta 

lme nt. exe m p l if icat io ns of p hys ica l pest co nt ro l i nc l ude. 

 

Pest p roof i ng w h ic h i nvo lves kee p i ng pests o ut of yo u r ho me, b us i ness o r t heate r by 

c reat i ng a hedge to e nt ry. It ca n a lso i nc l ude ba r r i ng t he i r nests. By ta k i ng away a pest‘s 

pa re ntage g ro u nd, it ca n sto p i nfestat io ns f ro m deve lo p i ng. It'l l a lso sto p a ny c u r re nt i 

nfestat io n f ro m gett i ng wo rse. 

 

T raps a nd ba it stat io ns a re t he most co m mo n of a l l t he p hys ica l pest co nt ro l sty les. T ra 

ps a re a g reat syste m fo r la nd i ng s ma l l c reat u res l i ke rode nts a nd i nsects. Howeve r, t 

hey've to be c hec ked reg u la r ly a nd a ny pests re moved, if yo u wa nt t ra ps to wo r k effect 

ive ly. 
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Te m pe rat u re Co nt ro l. Axes of te m pe rat u re, bot h hot a nd co ld, ca n co nt ro l pests. Fo r i l 

l ust rat io n, heat t reat me nt w i l l k i l l bed b ug g row n-u ps, eggs a nd na iads at ce rta i n te m pe 

rat u res. At t he ot he r e nd of t he sca le, p lac i ng g row n y ie ld i n co ld sto re ho use ho lde rs s 

lows dow n o r e l im i nates t he g rowt h of i nsects. 

 

T he most nat u ra l ty pes of pest co nt ro l wo u ld i nvo lve go i ng dow n t he nat u ra l ro ute. T h 

is ty pe of pest co nt ro l does n‘t use a ny k i nd of f u ng ic ides o r c he m ica ls. rat he r it uses nat 

u re to f ig ht off pest i nfestat io ns. T he us ua l way of exe rc is i ng t h is ty pe of pest co nt ro l is 

to i nt roduce nat u ra l b loods uc ke rs i nto t he te r ra i n. 

 

1 . 2 Classification Ofpesticides 

 

F ig u re-8: C lass if icat io n of pest ic ides. 

 

1 . 2 . 1 pesticides are CIassified accordingto the pesttheycontrol 

I nsect ic ides (A nts, mot hs, coc k roac hes) 

He r b ic ides (weeds) 

F u ng ic ides (co nt ro l f u nga l d iseases  Rode nt ic ides (Rats) 

 

1.2.2. Synthetic pesticide: Har mful effectp roduced 

0rgan chlorine(0c): - is a co l lect io n of c h lo r i nated co m po u nds hav i ng excess ive pe rs iste 

ncy. O C pest ic ides have bee n i n adva nce co r rect ly used o n to p of t h i ngs of ma la r ia a nd 

ty p h us, b ut t hey may be ba n ned i n nea r ly a l l of t he s u pe r io r i nte r nat io na l locat io ns. T he i 

nfo r mat io n at t he use of va r io us i nsect ic ides d is p lays t hat 40% of a l l ap p l ied i nsect ic ides 

be lo ng to t he o rga n c h lo r i ne. D ue to t he i r dec rease fees a nd t he wa nt i n o p pos it io n to d ive 

rse pests, o rga noc h lo r i ne pest ic ides i nc l us ive of a ld r i n, hexac h lo rocyc lo hexa ne (HC H), D 
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DT, a nd d ie ld r i n a re t he va r io us max i m u m b road ly used i nsect ic ides i n g row i ng i nte r nat 

io na l locat io ns of As ia n co nt i ne nt. 

 

ex: - D DT (D ic h lo rod i p he ny l t r ico lo u r et ha ne), B HC (Be nze ne hexac h lo r ide), A lde r i n, D ie ld 

r i n, E nd r i n, E ndos u l p ha n, Pe ntac ho lo ro ro us, C h lo rda ne 

0rganophosphorus: - a re este rs of p hos p ho r ic ac id. T he O P pest ic ide asse rts its co nseq 

ue nces t h r u i r reve rs i b le i nact ivat io n of t he e nzy me acety lc ho l i ne, t hat's c r uc ia l fo r a nx 

io us mac h i ne feat u res i n dwe l l i ng o rga n is ms (i nsects, a n ima ls, a nd h u ma ns). O P deg 

rades u nex pected ly v ia way of mea ns of hyd ro lys is o n p u b l ic ity to l ig ht, a i r, a nd so i l. 

Ex: - Ma lat h io n, Pa rat h io n, Met hy l pa rat h io n, Fe n it rot h io n, T h io meto n, D i met hoate, P ho 

rate, Tet ra et hy l py ro p hos p hate 

 

Carbamates:- O rga n ic add it ives c rafted f ro m ca r ba m ic ac id (N H2COO H) a re saved o n t h 

is catego ry. T he p ract ica l i nst it ut io n g ift i n i nsect ic ides is ca r ba mate este r. Its mec ha n is 

m of move me nt is t h ro ug h reve rs i b le i nact ivat io n of t he e nzyme acety lc ho l i ne. Ca r bof u ra 

n, P ro pox u r, Add ica r p, P he ny l ca r ba mate. 

 

Triazines: - At raz i ne S i maz i ne 

1.2.3. Natural pesticides: - No such har mful effect. 

1. 2.3.1. Microbial pesticides 

T hese a re de r ived f ro m m ic roo rga n is ms toget he r w it h bacte r ia, f u ng i, a nd v i r uses. T he 

l ive ly mo lecu les/co m po u nds re moted f ro m t hose o rga n is ms assau lt u n iq ue pest s pec ies 

o r e nto mo pat hoge n ic ne matodes. T hose ca l led b io i nsect ic ides, goa l b ugs t hat damage c 

ro ps, w h i lst peo p le w ho ma n ip u late weeds t h ro ug h m ic roo rga n is ms, co ns ist i ng of f u ng i 

a re k now n as b io he r b ic ides. Ove r t he u lt i mate decade, la rge st ud ies s po rts o n m ic ro b ia l 

b io pest ic ides have b ro ug ht abo ut t he i nve nt io n a nd im p rove me nt of a te r r if ic w ide va r 

iety of b io pest ic ides a nd feat u re paved t he ma n ne r fo r h is o r he r ma r keta b i l ity.
[11]

 T he 

a h it use of Bac i l l us t h u r i ng ie ns is (Bt) a nd a few d iffe re nt m ic ro b ia l s pec ies b ro ug ht abo ut 

t he i nve nt io n of ma ny new m ic ro b ia l s pec ies a nd st ra i ns, a nd t he i r t reas u red po l lut io n a 

nd v i r u le nce e le me nts t hat may be a boo n fo r t he b io pest ic ide i ndust ry, a nd a n u m be r of t 

hose had bee n t ra ns lated i nto b us i ness me rc ha nd ise as we l l.
[11,12]

 Majo r o rga n izat io ns of 

bacte r ia l e nto mo pat hoge ns co ns ist of s pec ies of Pse udo mo nas, Ye rs i n ia, C h ro mo bacte r iu 

m, etc., w h i lst f u ng i i nc lude s pec ies of Bea uve r ia, Meta r h iz i u m, Ve rt ic i l l iu m, Leca n ic i l l i u 

m, H i rs ute l la, Paec i lo myces, etc.
[13,14]

 Ot he r esse nt ia l m ic ro b ia l pest ic ide ma n ufact u re rs a 
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re bac u lov i r uses w h ic h m ig ht be s pec ies u n iq ue a nd t he i r i nfect iv ity is re lated to t he c 

rysta l l i ne occ l us io n o u r bod ies w h ic h m ig ht be l ive ly towa rds c hew i ng b ugs (Le p ido pte ra 

n cate r p i l la rs).
[14]

 T he bac u lov i ra l occ l us io n f rame is esse nt ia l ly a v i r io n t h is is b le nded 

w it h t he Bt tox i n to s u p p ly reco m b i na nt bac u lov i r us (Co lo r Bt r us), ge ne rat i ng occ l us io n 

o u r bod ies t hat i nc lude t he Bt i nsect ic ida l C ry1Ac tox i n p rote i n fo r re i nfo rc i ng t he ve loc 

ity of move me nt a nd pat hoge n ic ity w it h a p p rec iate to its w i ld-k i nd co u nte r pa rt.
[14]

 

 

1. 2.3. 2 Biochemical pesticides 

B ioc he m ica l i nsect ic ides a re ev ide nt ly hap pe n i ng me rc ha nd ise w h ic h m ig ht be used to 

ma n i p u late pests v ia safe mec ha n is ms, w h i le c he m ica l i nsect ic ides use a rt if ic ia l mo lecu 

les t hat w it ho ut de lay k i l l pests. B ioc he m ica l i nsect ic ides a re i n add it io n labe led i nto d 

iffe re nt so rts re ly i ng u po n w het he r o r not t hey feat u re i n co nt ro l l i ng i nfestat io ns of i nsect 

pests w it h t he a id of us i ng ex p lo it i ng p he ro mo nes (se m ioc he m ica ls), p la nt ext racts/o i ls, o 

r he r ba l i nsect boo m reg u lato rs. 

 

1. 3 Biopesticides 

B io pest ic ides a re p rod ucts a nd by- p roducts of nat u ra l ly be i ng s u bsta nces s im i la r as i 

nsects, ne matodes, m ic roo rga n is ms, s ho ps as we l l as pet roc he m ica ls.
[15]

 G ro u nded o n t he 

nat u re a nd o r ig i n of t he act ive co nst it ue nts, b io pest ic ides fa l l i nto seve ra l o rde rs s i m i la r 

as bota n ica ls, a ntago n ists, co m post teas, g rowt h p ro mote rs, b loods uc ke rs, a nd p he ro mo 

nes.
[16]

 s ho ps a nd m ic roo rga n is ms a re t he majo r so u rces of b io pest ic ides due to t he h ig h 

facto rs of b ioact ive co m pos ites a nd a nt i m ic ro b ia l age nts.
[17]

 T he act ive co m pos ites i n s 

ho ps i nc l ude p he no ls, q u i no nes, a l ka lo ids, ste ro ids, te r pe nes, a lco ho ls a nd sapo n i ns.
[18]

 

D iffe re nt facto ry fam i l ies have va r ied a nt im ic ro b ia l b ioact ive co m pos ites w h ic h i nc l ude 

o i l pa i nt i ng facto rs s im i la r as α- a nd β- p h i l la nd re ne, l i mo ne ne, cam p ho r, l i na loo l, β- ca ryo 

p hye l le ne a nd l i na ly l acetate de pe nd i ng o n t he facto ry fam i ly.
[19,20]

 M ic ro b ia l b io pest ic 

ides i nc lude bacte r ia s pec ies s i m i la r as Pse udo mo nas, Bac i l l us, Xa nt ho mo nas, Ra h ne l la a 

nd Se r rat ia o r f u ng i s i m i la r as T r ic hode r ma, Ve rt ic i l l iu m a nd Bea uve r ia l i neage.
[21]

 B io 

pest ic ides pa rade d iffe re nt modes of act io n aga i nst pat hoge ns s im i la r as hy pe r pa ras it is m, 

co m pet it io n, lys is a nd p redat io n.
[22]

 

 

Facto ry g rowt h p ro mot i ng r h izo bacte r ia cove r s ho ps f ro m b iot ic a nd a b iot ic st resses a 

nd t hey a lso e n ha nce facto ry g rowt h a nd e n ha nce co nfo r mat io n of root ha i rs.
[23]  

T he 

most co m mo n s pec ies of facto ry g rowt h p ro mot i ng r h izo bacte r ia i nc lude Ag ro bacte r iu m, 

E ns ife r, M ic ro bacte r iu m, Bac i l l us, R h izo b i u m, Pse udo mo nas, C h ryseo bacte r io n a nd R 
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hodococc us.
[24]

 T hey po p u late t he te r ra i n a ro u nd t he facto ry roots, f ix n it roge n, i nc rease p 

hos p hate so l u b i l isat io n a nd affect i n ge ne ra l i nc rease i n facto ry y ie ld.
[25]

 S pec ies of Pse 

udo mo nas a nd Bac i l l us have bee n used as b iofe rt i l ize rs w it h re po rts s how i ng i nc rease i n 

facto ry g rowt h, y ie ld a nd p hos p ho ro us a nd z i nc co nte nt i n f r u its a nd so i ls.
[26]

 Nat u ra l 

adve rsa ry Re bota n i ng b lood s uc ke rs, pat hoge ns a nd so me i nsects a re a lso used as b io 

pest ic ides i n o pe rat io n of no ne nt ity pests. Pa ras ito ids, was ps, beet les, lace bod ies, b ugs a 

nd lady catca l ls a re used i n o pe rat io n of dest r uct ive pests s i m i la r as bo l l wo r ms (He l icove 

r pa a r m ige ra) i n im po rta nt c ro ps s im i la r as cotto n.
[27,28]

 Co m post teas a re f i lt rates of co m 

post exce r pts a nd a re a lso used as b io pest ic ides.
[29]

 

 

T h is rev iew d isc usses t he c u r re nt stat us of k now ledge o n b io pest ic ides i nc lud i ng t he i r so 

u rces, p roduct, ex p ress io n, co m me rc ia l izat io n, pa rt i n s usta i na b le h us ba nd ry a nd t he i r l i m 

itat io ns. It a lso b r i ngs toget he r t he d iffe re nt ty pes of b io pest ic ides a nd attestat io ns of t he i 

r use aga i nst im po rta nt pests i n d iffe re nt c ro ps. 

 

Bio mea ns i nvo lv i ng l ife o r l iv i ng o rga n is ms. 

Pesticide:- A pest ic ide is a ny tox ic s u bsta nce used to k i l l a n ima ls o r p la nts t hat ca use 

eco no m ic da mage to c ro p o r o r name nta l p la nts. 

Biopesticide: - is a fo r m u lat io n made f ro m nat u ra l ly occ u r r i ng s u bsta nces t hat co nt ro l 

pests by no n-tox ic mec ha n is m a nd i n a n eco-f r ie nd ly ma n ne r. 

B io pest ic ide may be de r ived f ro m a n i ma ls (eg:-ne matodes), p la nts (Azad i rac hta i nd ia), m 

ic roo rga n is ms (Bac i l l us t h u r i ng ie ns is) 

 

1.3.1. Neem 

Synonyms: ma rgosa 

Biological source: - o bta i ned f ro m f res h leaves of t he p la nt k now n as 

 

Azadirachtaindica 

Fam ly - Me l iaceae 

Geographical source:- It is fo u nd i n I nd ia, Ba ng lades h, s h r i La n ka, so ut h Af r ica. 

Macroscopic characters 

 

Leaves: - A lte r nate, exst i p u late, i m pa r i p i n nate leaf lets 5.0 - 10 I'm i n le ngt h la nceo late c 

lose ly c l uste red towa rds t he e nds of b ra nc hes. T he leaves have se pa rate ma rg i n, g ree n 

co lo u r a nd b itte r to test. 
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F ig u re 9: Nee m. 

 

Bark: - mode rate ly t h ic k, ro ug h, b row n i n co lo u r lo ng it ud i na l ly a nd o b l iq ue ly f u r rowed. 

Lam i nated w it h c ha racte r ist ics s me l l of nee m a nd b itte r i n taste. 

 

Chemical constituents: - N im b id i n, co m p lex l u m i no us co m po u nd named azad i rac ht i n, 

me l ia nt ro l a nd Sa le i n etc. 

 

 

 

 

Leaves:- Azad i rac ht i n - i nsect ic ide 

Me l ia nt r io l - a nt i-feeda nt 

Sa la n i n - a nt i-feeda nt 

seeds:- N i m b i n. - a nt iv i ra l act io n 
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N i m b id i n. - a nt iv i ra l act io n
 

Azad i rac ht i n - i nsect re pe l le nt 

Flowers:- N im boste ro l, my r ict i n, kae m pfe ro l - i nsect ic ida l 

Fruits:- Deacety l azad i rac ht i no l. - Pa ra lyzes i nsects swa l low i ng 

mec ha n is m 

Bark:- N i m b i n, N i m b i n i n, N i m b id i n. - A nt iv i ra l 

Ma rgo lo ne, ma rgo lo no ne. - A nt ibacte r ia l 

Roots:- Exce l le nt fo r refo restat io n Co m p u nds w it h a nt ibacte r ia l a nd a nt if u nga l p ro pe rt 

ies. 

uses - S k i n d iseases, i nsect re pe l le nt a nd a nt i m ic ro b ia l p ro pe rt ies. 

Bio-pesticidal Activity of Neem 

 

Neem oil 

Nee m o i l ext racted w it h t he a id of us i ng co ld-u rge nt t he seed ke r ne ls of nee m is s u r p r 

is i ng ly powe rf u l i n o p pos it io n to soft-bod ied b ugs a nd m ites. T he p rese nce of d is u l p h 

ide i n nee m o i l is a f i rst-rate co nt r ib uto r to its i nact iv ity.
[30]

 T he max i m u m g ia nt i 

nsect ic ida l a nd hea l i ng res ide nces of t h is ag ro-med ic i na l nee m iss ue a re i l l ust rated i n F ig 

u re 9. Nee m o i l i nc l udes ext ra t ha n a doze n azad i rac ht i n a na logs, howeve r t he esse nt ia l 

co nt r i b uto r to t he i nsect ic ida l past i me is azad i rac ht i n. T he u lt i mate t r ite r pe no ids w h ic h i 

nc l ude n im b i n, sa la n n i n, a nd t he i r de r ivat ives ma ke a co nt r i b ut io n l itt le to t he eff 

icacy.
[31]

 I nte rest i ng ly, nee m o i l is no n- po iso no us to mam ma ls, b i rds a nd f is hes a nd we l l-

k now ns hows fewe r p ro ba b i l it ies of res ista nce, beca use of its mo re t ha n o ne mode of 

move me nt o n b ugs. Ma ny fo r m u lat io ns of nee m seed o i l s howcase a nt ifeeda nt, ov ic ida l, 

la rv ic ida l, i nsect boo m reg u lato ry, a nd re pe l le nt past i me i n o p pos it io n to i nsect pests. T 

he la rv ic ida l assets of nee m o i l i n o p pos it io n to mosq u itoes has le ngt hy bee n i nvest 

igated. 
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Azad i rac ht i n a nd sa la n n i n a re t he most i m po rta nt add it ives of nee m o i l w it h i nsect ic 

ida l ho uses. T hey eac h act as a nt ifeeda nts a nd p ut off t he tec h n iq ue of mo lt i ng i n i 

nsects. Azad i rac ht i n a nd n im bo l ide add it io na l ly s howcase co ns ide ra b le med ic i na l ho 

uses as t hey act as a n a nt ica nce r age nt v ia way of mea ns of a r rest i ng t he mo lec u la r 

cyc le. A not he r co m po u nd, N im b i n, a lso ca n be ext racted f ro m nee m o i l, a nd de ma nd a nt i 

m ic ro b ia l ho uses. 

 

Physiology of Azadirachtin 

I nd i rect Effects - exe rted t h ro ug h t he e ndoc r i ne mac h i ne. T he ne u rosec reto ry mac h i ne of t 

he m i nd to r me nted by azad i rac ht i n w h ic h reaso ns a b loc kage of t he rea lese of mo r p 

hoge net ic pe pt ide ho r mo nes e.g., PTT H (p rot ho rac icot ro p ic ho r mo ne) a nd a l latostat i ns. 

T hese ma nage t he c ha racte r ist ic of t he p rot ho rac ic g la nds a nd t he co r po ra a l lata res pect 

ive ly. Mo u lt i ng ho r mo ne (â-hyd roxyecdyso ne) f ro m t he p rot ho rac ic g la nds i n f l i p co nt ro 

ls new c ut ic le fo r mat io n a nd ecdyses (t he act of ext r icat io n f ro m t he v i ntage c ut ic le) w h i 

le j uve n i le ho r mo ne (J H) f ro m t he co r po ra a l lata co nt ro ls t he fo r mat io n of tee nybo p pe r 

ra nges at eve ry mo u lt. I n t he pe rso n eac h ho r mo ne may be co nce r ned w it h i ns ide t he ma 

nage of yo l k de pos it io n w it h i ns ide t he eggs. A ny d is r u pt io n i n t hose cascade act iv it ies v 

ia way of mea ns of azad i rac ht i n effects w it h i ns ide t he ma ny n u me ro us howeve r we l l-
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desc r ibed co nseq ue nces v is i b le as mo u lt d is r u pt io n, mo u lt i ng defects a nd ste r i l ity co nseq 

ue nces. 

 

i i. D i rect Effects - o n ce l ls a nd t iss ues. Azad i rac ht i n is ta ke n u p i nto ce l ls a nd reaso ns i n 

h ib it io n of eac h ce l l p is io n a nd p rote i n sy nt hes is. S uc h co nseq ue nces a re v is ib le i n f lacc id 

pa ra lys is of m usc les, m idg ut ce l ls nec ros is a nd lac k of n id i (rege ne rat ive ce l ls) of t he i 

ntest i ne a nd abse nce of m idg ut e nzyme p roduct io n. 

 

T he s u m ge ne ra l of t he p hys io log ica l co nseq ue nces of azad i rac ht i n is steady at so me stage 

i n s pec ies w h i le i n co m pa r iso n to a nt ifeeda nt co nseq ue nces. A n E D50 of ro u nd 1 mg/g 

f ra me we ig ht is v is ib le a leve n t ho ug h t he va r io us b ugs s pec ies tested (Mo rdue (L u ntz) & 

B lac kwe l l 1993). 

 

1 . 3 . 2 Tobacco 

Synonyms:- To bacco 

Biological source: obta i ned f ro m d r ied leaves of Nicotianatobacum a nd Nicotianarustic. 

 

Fam ly:- So la naceae 

Geographical source:- To bacco is c u lt ivated o n a co m me rc ia l sca le to a ve ry la rge exte nt 

i n C h i na, I nd ia a nd U n ited States. 

I nd ia p rod uces a bo ut 5 la k hs met r ic to n nes of to bacco i n a yea r 

It is p rod uced ma i n ly i n A nd h ra P rades h, G uja rat, Ka r nata ka, O r issa, a nd c iga r. 

Macroscopic characters 

Colour- Gree norslightly Brown 

0dour - Cha racteristic to Nicotine 

Taste: B itte r 

Size: - 60 - 80 c m i n le ngt h, 35 - 45 c m i n w idt h
 

Shap:- Ovate, e l l ipt ic la nceo late 

Extra Features 

T he leaves a re us ua l ly sess i le, so met imes pet io late a nd w it h f i l led w i ng 
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F ig u re-11: -To bacco. 

 

Chemical Constituents 

T he to bacco co nta i ns py r id i ne-p ipe r id i ne ty pe of a l ka lo ids, a mo ng w h ic h t he most p ro 

m i ne nt is n icot i ne. T he ot he r a l ka lo ids a re no r n icot i ne a nd a nabas i n. 

 

 

 

Sedat ive, A nt is pas mod ic, Vete r i na ry, a nt he lm i nt ic, usef u l i n s mo k i ng a nd ag r ic u lt u ra l i 

nsect ic ide. 

 

To bacco a nd n icot i ne a re k now n i nsect ic ides fo r last t h ree ce nt u r ies, N icot i ne co nt ro ls a 

w ide ra nge of i nsects. It is ma i n ly used aga i nst soft bod ied i nsects l i ke a p h ides. It acts 

as a co ntact po iso n, It is a lso effect ive aga i nst w h ite f l ies, mot hs, b utte rf ly-la rvae, red-s p 

ide r m ites, etc. 
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N icot i ne is s p rayed o n c ro ps i n t he fo r m of n icot i ne s u l p hate. It has ce rta i n adva ntage ove 

r sy nt het ic i nsect ic ides t hat it is safe r, eas ie r to ha nd le a nd m uc h less tox ic to wa r m b 

looded a n i ma ls, Beca use of its vo lat i l ity, it eva po rates ea r l ie r a nd leaves no ha r mf u l res 

idue o n t he ma r ketab le p rod ucts. 

 

N icot i ne, a n he r ba l i nsect ic ide p roduced v ia way of mea ns of to bacco p la nts, m im ics t he 

c he m ica l messe nge r acety lc ho l i ne w it h i ns ide t he fea rf u l st r uct u res of eac h b ugs a nd h u 

ma ns – p retty s pec if ic o rga n is ms. T h is i l l ust rates t he tas k of g row i ng pest ic ides t hat 

have a n effect o n da nge ro us b ugs howeve r now no lo nge r usef u l o nes. 

 

1 . 3 .3 pyrethrum 

synonyms: - I nsect f lowe r, Da lmat io n i nsect f lowe r. 

Biological source:- O btained from more or less fully expanded flower heads of 

Chrysanthenium cinerarifolim 

OthervarietiesChrysanthemum coccineum, Chrysanthemum marschali 

It s ho u ld co nta i n not less t ha n 0.7 pe rce nt of tota l Py ret h r u m
 

Family:  Co m pos itae 

Geographical source 

Py ret h r u m is c u lt ivated i n Y ugos lav ia (Da lmat ia), Japa n, B raz i l a nd I nd ia. Ja m m u a nd 

Kas h m i r a re t he majo r a reas of c u lt ivat io n i n I nd ia fo r py ret h r u m. 

Macroscopic character 

Co lo u r:- C rea m to st raw co lo u red 

Odo u r:- C ha racte r ist ics, a ro mat ic 

Taste:- B itte r fo l lowed by n u m b ness 

S ize:- 10 to 15 m m i n d iamete r 

S hape:- F lowe r-head is f lat w it h co nvex rece ptac le. 

chemical constituents 

 

T he i nsect ic ida l p r i nc ip les of py ret h r u m a re located i n t he o leo res i n sec ret io n of f lo ra l pa 

rts of pa rt ia l ly o pe n o r c losed f lowe rs. It a lso co nta i ns ot he r act ive co m po u nd ca l led c i ne r i 

n I, c i ne r i n I I, Jas mo l i ne I a nd Jas mo l i n I I. A l l t hese co nst it ue nts a p re este rs. 
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F ig u re-12: Py ret h r u m. 

 

 

 

 

    

 Py ret h r i n I. mo no-ca r boxy l ic Keto a lco ho l py 

ret h ro lo ne. 

C h rysa nt he m u m ac id 

 Py ret h r i n I I. c h rysa nt he m u m Keto a lco ho l py 

ret h ro lo ne. 

Mo no met hy l este r of d ica r boxy l ic ac 

id 

 C i ne r i n I. mo no-ca r boxy l ic Keto a lco ho l c i 

ne ro lo ne. 

C h rysa nt he m u m 

 C i ne r i n I I. c h rysa nt he m u m Keto a lco ho l c i 

ne ro lo ne. 

Mo no met hy l este r of d ica r boxy l ic ac id 

 Jas mo l i ne I.mo no-ca r boxy l ic ac id Jas mo lo ne. C h rysa nt he m u m ac id 

 Jas mo l i ne l.c h rysa nt he m u m Jas mo lo ne. Mo no met hy l este r of d ica r boxy l ic ac id 
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Sta nda rds Of Q ua l ity 

Py ret h r u m s ho u ld co nta i n not mo re t ha n 5 pe rce nt of nat u ra l ly ad he r i ng ste ms. 

As h: not mo re t ha n 8 pe rce nt 

Ac id-i nso l u b le as h: Not mo re t ha n 1 pe rce nt 

 

 

Py ret h r u m has bee n used s i nce lo ng as a n i nsect ic ide a nd it is a co ntact of po iso n. 

 

I nsect ic ides t hat i nco r po rate py ret h r i ns have ne u rotox ic move me nt o n b ugs because it b 

loc ks vo ltage-gated sod i u m c ha n ne ls i n ne rve axo ns. Py ret h r i ns a re reaso nab ly po iso no 

us to ma m ma ls howeve r, b us i ness a r ra nge me nts a re exte ns ive ly m uc h less po iso no us. T 

hey a re da nge ro us to f is h, no n pe rs iste nt, a nd s ho rtage p hotosta b i l ity. 

 

 

 T u ba root 

 T he co ns ist of d r ied roots a nd r h izo mes of de r r is D. 

malacccensisprain. 

 

Family: - Legumonesia 

Geographical source 

Fe r r is (a lso ca l led T u ba root) is i nd ige no us to East I nd ia a nd Mya n ma r. C u be root is 

ava i lab le f ro m pe r, B raz i l a nd B r it is h G u ia na. 

 

Macroscopic characters 

Fe r r is roots occu r as s le nde r p ieces hav i ng da r k red b row n o r g rey, B row n co lo u r. T hey 

have lo ng it ud i na l f u r rows. T hey a re f lex ib le, lo ug h w it h a f ib ro us f ract u re. Taste is b itte r. 

 

 

Figure 13: Derris. 
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Chemical Constituents 

Rote no ne (p rev io us ly ca l led tubatoxin) is p rese nt i n Fe r r is a nd c u be roots f ro m 2 - 10% a nd 

is a n isof lavo no id de r ivat ive. 

 

 

A lo ng w it h rote no ne, de r r is a lso co nta i ns le p h ros i n, tox ica ro l a nd deg ne l i n. Rote no ne 

occu rs as co lo u r less to b row n is h c rysta ls w it ho ut a ny odo u r a nd taste. It is i nso l u b le i n 

wate r, b ut s pa r i ng ly so l u b le i n a lco ho l, aceto ne a nd c h lo rofo r m. 

 

standards of Quality 

As h. Not mo re t ha n 6.0 pe rce nt 

Ac id i nso l u b le as h. Not mo re t ha n 2.0 pe rce nt uses 

 

Rote no ne is a co ntact po iso n a nd used i n t he fo r m of s p rays fo r k i l l i ng vegeta b le i 

nsects du r i ng ha rvest i ng t i mes, s uc h as leaf ho p pe rs, Mex ica n bea n beet le, cate r p i l la rs a 

nd a p h ides. Fo r vete r i na ry p u r pose, it is used to co nt ro l catt le g r u bs, f leas a nd c h ic ke n l 

ice. 

 

1 .3 . 5 Sabadilla 

synonyms 

Cevad i l la, caust ic ba re ly. 

Biological source 

T hese a re t he d r ied r ipe seeds of sc hoe noca u lo n off ic ia ls, be lo ng i ng to fam i ly L i l 

iaceae. 

 

Geographical source 

It is a he r baceo us, ta l l p la nt i nd ige no us to Ve ne nz ue la, G uate ma la a nd Mex ico. 

Macroscopic character 
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T he seeds a re lo ng, na r row, tape r i ng to ac ute a ng le a nd da r k b row n to nea r ly b lac k i n 

co lo u r. 

T hey have b itte r a nd ac r id taste, a nd t he seed powde r ca uses i nte nse s neez i ng. 

 

 

F ig u re-14: Sa bad i l la. 

 

 

F ig u re-15: -Rya n ia s pec ies va h l 

 

Chemical Constituents 

Sabad i l la co nta i ns a n u m be r of a l ka lo ids l i ke cevad i ne (w h ic h is a lso ca l led c rysta l l i ne ve 

ra t r i ne) ve rat r id i ne, sa bad i ne, sabad i l l i ne a nd a mo ng t he m t he f i rst two a l ka lo ids a re mo 

re pote nt. 

 

T he m ixt u re of t hese a l ka lo ids is ca l led 've rat r i ne'. uses 
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Powde red sabad i l la is a n i nsect ic ide used to k i l l ho use f l ies, t h r ips a nd b ugs i n t he fo r 

m of s p ray o r dust. 

 

1 . 3 . 6 peganum harmala (aspand 0rwild rue) 

Peganum harmala (As pa nd o r w i ld r ue) is a pe re n n ia l g lab ro us he r b t hat g rows i n se m i-a r 

id co nd it io ns, ste p pe a reas, a nd sa ndy so i ls (F ig. 16). It has ofte n bee n used i n co nve nt io 

na l re medy a nd as a n a bo rt ive age nt.
[32]

 D r ied tab lets m ixed w it h d iffe re nt e le me nts a re b 

u r nt to p roduce sce nted s mo ke t h is is used to p u r ify t he a i r a nd t he m i nd; howeve r it's fa r 

mo re ofte n t ha n not used as a c ha r m aga i nst ―t he ev i l eye‖.
[33]

 P. harmala is a wea lt hy. 

 

s u p p ly of b-ca r bo l i ne a nd q u i nazo l i ne a l ka lo ids.
[34]

 T he v ia b le use of as pa nd i n co nte m po ra 

ry-day p hyto-i ndo le e nt heoge n a r ra nge me nts is co r re lated to its b-ca r bo l i ne co nte nt: ha r m i 

ne, ha r ma l i ne, a nd tet ra hyd ro ha r m i ne (T H H), co l lect ive ly ca l led ha r ma la a l ka lo ids, t hat a 

re mo re ofte n t ha n not located w it h i ns ide t he seeds a nd roots. Ha r m i ne a nd ha r ma l i ne a re 

agg ress ive a nd reve rs ib le i n h i b ito rs of mo noam i ne ox idase ty pe-A (MAO-A) e nzy mes, w h i 

le T H H is be l ieved to i n h i b it se roto n i n u pta ke.
[35,36]

 

 

 

F ig u re 16: Peganum harmala (As pa nd o r W i ld R ue). 

 

Rega rd i ng its eff icacy i n o p pos it io n to d ist i nct ive i nsects,
[37]

 dete r m i ned t he tox ic im 

pact of P. harmala at t he s u rv iva l, feed i ng, be hav io r, a nd du p l icate of t he dese rt loc ust, 

Schistocercagregaria(Fo rs ka l) (O rt ho pte ra: Ac r id idae), be low la bo rato ry co nd it io ns.
[38]

 

dete r m i ned t hat met ha no l ext racts f ro m d ist i nct ive med ic i na l p la nts, a lo ng w it h P. ha r 

ma la seeds, have i nsect ic ida l res u lts at t he la rvae a nd ad u lts of t he saved g ra i n pest 

Tribolium castaneum He r bst (Co leo pte ra: Te ne b r io n idae) afte r a le ngt h of t i me. 
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1 . 3 . 7zanthoxy um armatum (Tejbal or Timur or Timru) 

Zanthoxylum armatum (w i nged p r ic k ly as h) is a s pec ies of p la nt w it h i ns ide t he R utaceae fa 

m i ly. Z. a r mat u m (add it io na l ly refe r red to as Tej ba l o r T im u r o r T im r u) is a n eve rg ree n, t 

ho r ny s h r u b, o r s ma l l t ree; ac h iev i ng a to p u p to s ix m. Leaves a re 4 –20 c m lo ng, im pa r i 

p i n nate, st i n ky, a nd f rag ra nt w it h g la b ro us, na r row ly w i nged pet io le hav i ng st i p u la r p r ic 

k les at t he base. Leaf lets a re la nceo late, g la b ro us o n t he u nde rs ide, a nd a r ise i n to 6 pa i rs. 

T he p la nt may be d iag nosed t h ro ug h its s h r u b by hab it, de nse fo l iage, w it h st i n ky f rag ra nt 

taste, p r ic k led t r u n k a nd b ra nc hes, a nd s ma l l red, s u bg lo bose f r u it. 

 

 

F ig u re-17: Tej ba l. 

 

T he s pec ies is fo u nd i n wa r m va l leys of s u bt ro p ica l H i ma layas, f ro m t ra ns- I ndus reg io ns 

to B h uta n, as m uc h as a n a lt it ude of 2400 m, a nd a mo ng seve n h u nd red m a nd o ne t 

ho usa nd m i n t he K has i H i l ls. It add it io na l ly ha p pe ns w it h i ns ide t he h i l ls of Ga nja m a 

nd V is ha kapat nam at a n a lt it ude of a p p rox i mate ly 1500 m. F lowe rs a r ise i n de nse te r m i na 

l o r s pa rse ax i l la ry pa n ic les a nd a re i nex pe r ie nced to ye l low i n co lo u r. Ca lyx i nc l udes s ix 

to 8 s u b-ac ute lo bes. Sta me ns a re ap p rox i mate ly s ix to 8 i n n u m be r. R ipe ca r pe ls o r fo 

l l ic les a re no r ma l ly so l ita ry, faded red, a nd t u be rc led. Seeds a re g lo bose, s h i n i ng, a nd b 

lac k. F lowe r i ng hap pe ns f ro m Ma rc h to May, w h i le f r u it i ng hap pe ns f ro m J u ly to A ug 

ust. T he p la nt is c usto m ized to s u bt ro p ica l c l i mates of lowe r heat va l leys of t he H i ma 

layas w it h s uff ic ie nt ra i nfa l l. It g rows n ice ly i n o pe n past u res a nd seco nda ry sc r u b fo 

rests. Loa my o r c layey so i l wea lt hy i n nat u ra l co nte nt mate r ia l is favo red fo r its c u lt ivat 

io n. F r u its, seeds, a nd ba r k of tej ba l a re used as f rag ra nt to n ic i n dys pe ps ia a nd feve r. 

F r u its a nd seeds a re usef u l i n de nta l t ro u b les, t he refo re used to p ut toget he r de nta l paste a 

nd powde r. Te nde r tw igs a re used to b r us h e name l a nd used as a t reat me nt fo r toot hac 
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he. T he c r uc ia l o i l f ro m f r u its (ca l led Wa rta ra o i l) has deodo ra nt a nd a nt ise pt ic p ro pe rt 

ies. Z. a r mat u m is l i kew ise used to gove r n t he i nsect pests.
[40,41,42,43,44]

 

 

1 . 3 . 9 Advantages and Disadvantages of Biopesticides 

Advantage ofbiopesticides 

1. Host s pec if ic ity. 

2. A b i l ity to m u lt i p ly w it h i ns ide t he goa l ce l ls. 

3. No t ro u b le of po iso no us res idue. 

4. No p roof o r a bse nce of res ista nce. 

5. No t ro u b le of pass res ista nce. 

6. Co nve nt io na l met hod o r tec h n iq ues fo r a p p l icat io ns. 

7. Pe r ma ne nt ma n ip u late of pest o r le ngt hy pe rs ist i ng effect. 

8. Idea ly pe rfect fo r i nteg rat io n w it h max im u m d iffe re nt p la nt safety meas u res ut i l ized i 

n I P M p rog ram me. 

9. No wo r ry of s u r ro u nd i ngs po l l uta nts a nd co nseq ue nt ly ecof r ie nd ly. 

 

Disadvantages of biopesticides 

H ig h s pec if ic ity: w h ic h ca n a lso add it io na l ly req u i re a n ge n u i ne ide nt ity of t he pest/pat 

hoge n a nd t he usage of mo re t ha n o ne me rc ha nd ise used; eve n t ho ug h t h is co u ld add it 

io na l ly be a bo n us i n t hat t he b io pest ic ide is m uc h less i n a l l l i ke l i hood to damage no n-

goa l s pec ies 

 

S low mot io n s peed (as a res u lt ma k i ng t he m f lawed if a pest o ut b rea k is a d i rect t h reat) 

 

Va r ia b le eff icacy beca use of t he i m pacts of n u me ro us facto rs (o n acco u nt t hat a few b io 

pest ic ides a re res id i ng o rga n is ms, w h ic h res u lt i n pest/pat hoge n ma n ip u late t h ro ug h m u 

lt i p ly i ng i ns ide o r c lose by t he goa l pest/pat hoge n) 

 

L iv i ng o rga n is ms evo lve a nd g rowt h t he i r to le ra nce to ma n ip u late. If t he goa l po p u 

lace is n't a lways exte r m i nated o r re nde red i ncapab le of re p roduct io n, t he s u rv iv i ng po p u 

lace ca n gat he r to le ra nce of so me t h i ng p ress u res a re de l ive red to bea r, e ns u i ng i n a n evo l 

ut io na ry pa l ms race. 

 

U n i nte nded co nseq ue nces: St ud ies have located h uge s pect r u m b io pest ic ides have dead ly a 

nd no n let ha l da nge rs fo r no n-goa l loca l po l l i nato rs s uc h as Me l ipo na q uad r ifasc iata i n B 

raz i l.
[18]
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2 . CO NC l US IO N 

T he ut i l ity of b iofe rt i l ise rs i nc l us ive of bacte r ia, cya no bacte r ia, o r f u ng i ca n e n ha nce 

a nd re pa i r t he fe rt i l ity of t he so i l a nd ma ke s u re s usta i na b le ag r ic u lt u ra l ma n ufact u r i 

ng t he usage of i nex pe r ie nced tec h no logy. Us i ng m ic roo rga n is ms a nd m ic roa lgae as b 

io pest ic ides ca n lesse n t he ca l l fo r fo r powe r a nd i nta ke of a rt if ic ia l fe rt i l ise rs a nd 

re pa i r t he pe rfo r ma nce of ag roecosyste ms a nd waste la nds. T hese o rga n is ms, w h i lst b 

le nded w it h us i ng b iotec h n ica l i m p rove me nts co ns ist i ng of R NA i tec h no logy, ca n p 

lay a mass ive f u nct io n w it h i ns ide t he ma n ufact u r i ng of seco nda ry meta bo l ites, b iofe rt 

i l ise rs, b ioe ne rgy, a nd b io p rocessed me rc ha nd ise t hat m ig ht be add it io na l ly be nef ic ia l 

i n pest ma nage. R NA i-p r i ma r i ly based tota l ly b io pest ic ides have rece ived s uff ic ie nt mo 

me nt u m i n latest yea rs as a na r row-s pect r u m o p po rt u n ity to c he m ica l-p r ima r i ly 

based tota l ly ma nage meas u res fo r u n iq ue a nd co r rect co nce nt rated o n of pests a nd pat 

hoge ns. I n t h is rega rd, us i ng b io i nfo r mat ics-p r i ma r i ly tota l ly based ds R NA c ho ice fo r 

powe rf u l R NA i des ig n, co u p led w it h o k ex pe r ime nta l test i ng, w i l l poss i b ly re move 

t he u nfavo u ra b le affects of R NA i- p r i ma r i ly based tota l ly b io pest ic ides. 

 

Co ns ide ra b le st ud ies o n o rga n ic ma nage age nts, w h ic h i nc lude b io pest ic ides, is 

needed fo r t he i m p rove me nt of t he b io pest ic ide ma r ket p lace w it h i ns ide t he f ut u re. Sc 

ie nt ists f ro m n u me ro us st ud ies i nst it utes ro u nd t he a re na a re e ngaged i n exte ns ive st 

ud ies effo rts w it h i ns ide t he s u bject, howeve r o n ly a few w ho le a nd syste mat ic rev 

iews a re ava i la b le. He re, t he max i m u m co l la bo rat io n amo ngst estab l is h me nts a nd st 

ud ies i nst it utes is needed, w it h o ut w h ic h a s it uat io n w he re i n b io pest ic ides abso l 

ute ly u pdate c he m ica l i nsect ic ides a p pea rs im poss i b le. I n t he mode r n-day s it uat io n, t 

he r u ra l zo ne w is hes to re ly u po n eac h b io pest ic ides a nd c he m ica l i nsect ic ides. 

Howeve r, r us h i ng u p t he rea l ist ic ut i l ity of la bo rato ry o utco mes need to fac i l itate 

mass ive-sca le co m me rc ia l i m p rove me nt. T he i nf l ux of b io pest ic ides, howeve r, has 

notab ly dec reased us i ng a rt if ic ia l c he m ica l co m po u nds d ue to st r i nge nt reg u lat io ns. 

Ma ny mate r ia ls had bee n resea rc hed to i l l ust rate t he i r a p p l icat io n as b io pest ic ides 

(Ta b le howeve r s ig n if ica nt s u bject st ud ies is needed to be a b le to dete r m i ne t he i r eff 

icacy fo r u n iq ue pest t ro u b les be neat h neat h n u me ro us c ro p p i ng syste ms. 

 

Fa r me rs a nd soc iety at mass ive need to e njoy t he b le nded a nd rea l ly ap p ro p r iate use of 

eac h t rad it io na l c he m ica l i nsect ic ides a nd b io pest ic ides, at t he sa me t i me as it's fa r v 
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ita l to e m p has ize t he st ud ies w it h i ns ide t he v ic i n ity of b io pest ic ides fo r rea p i ng ext ra 

b less i ngs f ro m it w it h i ns ide t he f ut u re. 
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