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*n th* e$iss*rtati*n felr *i:t*ining a $ni*ntific il*gr** ''***t*r* irlhnj in fi*kj *fhiEhrr *rjuc*ii*n 3. s**ixj, ***n*mir mn* l*6ai s*i*nr*s. pr*{**ui*r:x} fi*ld 3.s.f rrrlnrrnr,r-c c IL'*iiui'igl-i;*' ;,':ixn{ili* x5:*r:ix{ty "ilrgmnir;tti*n mn* *1#*mtg6;yfiemt mf p,"odi"J*ti*n,,
{aglrcr:ltr-rre and sub suctu"s;

***$f-t*.r-w{-"&q1fftffmryrtry$,rc; ?*tyanm fvmffi Pi*ymm, Fhffi sturi*nf in xeif-xir-;dy ar the**pra ff n:xnt *f " *Ldmr:m6X[l"lr *r"rt x nd,Viar"ke{l n g "

ffiaqtq-r*** {hewtry" " ,.t,ryryiru "#ppeirta*rii{i*s xnd f:xxrnimrs {*r sNsta*r.eah**xVrxxrs*twflmt d*vm{ffiprn*nt frm thm ffi*p*tuxi* *f s*rt*frm*,,

&ry}ii*Ws,q, tlr*{. Sr:*rhir:kix K,}irntnntir"ln,r* ein,,.
"rr',".1 1..^.1t ^^. * --;i']il {tr## 6c **#e$, pr*re*s rn-, ;;ff ;lu-"#13,1{ffi"#,,,,IffiJ-f;il*;ffi?ffiff;
**ixnlili* trNy L:5r *re.i*r" l',I* ,qLl"1{i"1:14'; i *1.1}.;ti.;1. fiu;:r tyw ffi**t*r uf th*&,g rr*xltr*rxl il*rv*rxily * ili*i,#iu.

'1. ffinret rntr**$*-**timr"r *$ t$"r*x s**-*dix*mtw-
Tmxyafim lvan Priyurl was i:*rr: *n J*** 11.'1*se iys t{'t* {nuvn *f x*rnxn.Serhia 'vvu : r (!'E r

. F*r lh* p*ri** x.**? tr*tr1, Tatyxna Filymn 6rxd*xt** fr*r"r..r il-r* ffi*{urxdmfir:sir:**s smh**l f*r- Frr:f*sci*ilml r**n*rnlit* 1**lreg* {*r Fr*f*rxi*dii-*X;;*fs*lgrxd*" 
-* l."dllutrU }U' ' ,UlU*'*i ,!.

n,,*r**jl*tffiffftfti.}-$*l* ft* *hteri*** rh* *frastffir'n **gr** m* ri,:e F;r*uryy *fuurr r rc;3i) r_t.u, lr.il l..t ICS ;lnCj L rttr *{: f rtr.*r: f Sh I p ffi elg rAde
i-{* xpxx}t* {tu*si*n ancl {:n5;iixh
Tl':* prnf**xi*n*i *Hp*r-r*nf,* nf ihe r.an*idai* ir, Lttr: f*ri*wrn*.ir*ni **ir:**r ?"*i4 r* f;*tr:rr:rllr-)dr J* t; * r*ir,n*; ;;;;;'gfl,rr*ntskiils in ii:*fi*id ri r"1'l{}ntrfi*rr*ni .st tlie $*;*r:riar y [Jusrrr*nn $*h**] ,"Fr*i. 

$tad*n^:rrffi*yk*vi*. phn',, i{rus.l"r*u**,
{rr:m *r't***r 3"{i1? \* tl'r* pr***r:l * Amxrsl;* nr wrr*{**s*r ffil ihm f:;r*ulty *lffiusil"r**s I-ccn*nrrr-)5 rl,rll h.nir*pr*r,ou,nn,p, univ*ffiity *t ffi*lgr*cfm.

L r{#$trvftn*ra *fl titm p:r*h{*r"m"
Th* p*rtifitrftf;# *f th* t*pfu *f th* crri*n*r.t;*fir;* ir nrp:rr -trt

*mrr**ttv 6:*int* ruruh;ar th* x*w *rffi trj ti:* **yJffi;il:u*;f{*,;ffi%#f?XililIfr;xirstminmbl* x*trq"'ti*fin x*d tm*l"t**i*6ix* thmt 6:i*vir3* *pp*rtilr:iti*x {*r tsig**rin**r:"1*s with l*ms t,nv**rm*nl. lr"npr*vit"rg th* qualtty *f ***dm, thm ir:{*.*du*ti*n *{g*n*{i* t**}'ifr*h:g[*ru ar"*ti riixitnl i:anri*t tt*t *r*tr 4,,
ilnp;*n.'*nr;r #;; .fl-*r"'i-*,-Ti,t'-*YJf :lT';;? ,XlyiuX#,fl-,,,Tff1X['Tfrfr JNL,JIrxustmin*hl* m6ri**{lr-rr* {*rnrs !?i* r-}{r{-;$arnnrq, "*tuJr,,N"*,i"'*IiJi ,** *pp*uipgpr*hi*mm: t* ir:rr**u* f,**d xr**ks *,ril t,, ,,',.;;'r,?u* {::rtv1{*r,ri:}**iTi:* ri v-cti*p:r"n*nN *nc{ app}r*ati*n'or n.i*x*ur i**rrt*tr#13,ffis *n* *xp**i*llyitf orrrtaiit:n #nr j coryr,r"rr-,rtrc.irrt.,rr ltc.llficie.;;igq, irrl rl- ,,.,r*' ,,fr*,r*rl L,p iluw
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trp$)*rtlJnili*x {*r im*rrsg n*n^lraditi*r:ai sol*lr*rs* m th* fi*ld *{ agrt*ult*r*. Th**xtx*lsn*1*gi**. ax afi *ffi&r\ffiti*n uf lYtx rsrrrl,t sra. hav* ma*x it p**rihl* t"* *:*nit*ra*el ri*cumsnt agri*,tsl!.urxl pr*cluctron wrth the **.lp *{ mppr*prial* gu*Erap*six
inf*rrnmY:i** syrtern*, t* prcc*ux riats a** t* ffiarlffisffi tk* w*r?, pr***ffi* tr,ri*: kiphxp**d xnc* pr*rixi**. Th* x*w xhnrx*t**sfi*s u{ rnrsd*rn t*xfur:*i*grms hsi/* nzw*xIt p*m*fbl* t* it'xpf*m*nt *nci rruid*ly fillp,y th* x*^r;l;xti** ':er*ll*l*n tar*sing.,
ffmrrw*rx r***iv** nsu**rn t**trx t*r th* iw:$t*r,r*u:iati*n *{ *x*<wxn*s*ffi*nt in th*plmnning xrzd irtspl*m*ntmli*rr x{ xurutmir*m*,t* *gri*,ulttsrmt prx***\i*n, t* i**niify th*f*rm* *n* fi*Llra** *t pxNl*tixn *r:* *n thi* *mxix t*r lmrid pr \**ti*n. &lx t"hix*ruplsmxix'*x tts* krg* rxl*varxr& xt il:* r:wrr**t *ix**r\mtir;n t***rur*h in lh* arp**i*t glx*m{ r*nvir t;r:rytrlnimi pr*ysl*r **

3" wary;*w*, twrukw, fuyp*tn*%* mrz* ,m*tfu*t\* t>{ r****xr*,fu"
TNs* pxrprsu*'atsd *{s1**tstt**.,*f th* xtuxy at* r:*l,utt*ll rxt*fin*d ln pra*ti*x. trtwgr;ll i* n*?t* r{**stri:r: and (:rassrFv tt;t* *nvirinnt*xt arzd xu*iamm*trx *xv*l*prn**t.rsitt i* r*v*al #lrvlr$.r1r1ler-rtfit prrs*l*uw erz* tk* n**d t* inryl*m*rst *u*txin*bxrd*u*i*pr,;*nt ltsr**gh t?s* nppir*x1t*rt rsf ryr*rj*rn t**krzxtxfiiwx ir* xpri:xultxrx rn**rtui* {il ttui* $#ns*, *pe*ifir xxd t*gixxi}y jl:xtiri;; ;;;;;7in"i**w,* *,rstst* **rl*tin*d.
T?t* t*ttrswirrE f*ur hyp*thxx*s &r* t*rmxtrxl**.
w-5: Th* appii*aiixn *{ m***rn t*ailffi*rog;** In tku {t*rd *{ xr*xt,,ir"taLil*agri*xttxr* *'*rstrilsut*x t* *plirxtxtng invsstrnent*, l"*ducing i*mxx* mnd rnmxiruliringin**r*x. Tfu* nmttsr* *$ t** 6***rwX yzyp,*t"l:*xi* lft*x x*t tr*q*ir** that it ts**p x r mzix rr *llz* rl *y x p * *}"*l 4 y p * t{ w x * r*
,( Am-1.: l fie {s*.ys*{it* *t uxir;rS rys***rri N*:**ts*i*Eicf tit rltS1h,ulb..}t* arx *,'*ar.W^3: T?s* aytpliratir:r, *f rv*t:j*rr: t*tttrwl*g,** ,tl a,Srwtslttx* **;*ysl*xruuxtminatsl* *grt*t:!i*tt x r**ti hx*ll?tV {***.
ffi-&: Th* i*vel *f aDLllrcstrcrs *nd p*r**ptr*rt *{ rys***rrt t**?s**l*gixx i* *zxftrpubfl* *{ %*r*ia ix *till1x"',tt. 

\ u' t'1\ru';'ti n'',*I1t

pla**d *n t** {*i*:w,xr:g rnairs *r:mlytt*atr
r***xrr:,.,t.

ln ln* *i***rlxti*n t*x *rnplsa,*ix lx*n* xy*tfuxr,i* rx*tkr:,*x *{ lnn*.,rvl*,1*** nn* ,

w*m*yxix",* xstlr-t*tirsn',* **dw*tr**.,
*omparison.

- r*p*xittxati*r:;
* 

ffi***r#.lixxlt,an
Ytt* ruusthxr *mx p*rysx*r*tully f**ux{j* x* tytx ux* *{ nt*|.fu***t*ul:x* m** ysrxv*n in prm*trxx. xt)xh ax rnxrh*ix- nrs* !.**hntE**x{arrn mr*wtni* in iyt* W*p*,{:lir, *# ,\,*r*te
U"m"pxit:;sl r*"*xrer*,{t ix prr_spsyiy *rgmrsix*r:i in tNr** y:{sx***"1' t)*n***!inE ffin &n*ny*j*Lt& $rrvsy r.nr*ttart a r4;*r,tu:rsr:*ir*.pr*pmrxd quumti*ln

2" " {3*t* e*li*l:yi.ryr:.
3 lJat;l p:fi(jfl$brng .nrrcX it,;Ilr,fil,orr r:i ,*..;Lrit5

mrtd txr,ltniql:,*.x
'{*r it*rurmnx* *f

,,vtth pr*,vi*u*ly
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*l*ttxlir,'*i rnr:\h**r, t*r r:v*lt:xltng ili* rx**it* w*r* t"t**ri *,*rrx*i.|,tr

&. Viw*mtiN.mti*xx ur,tr{ pr*x*mt 'ti*n *t ktrz*
-llle t:r:r:)i-lr[\ll.0f ] t:" uyr.: i .jlt; ltill,:rl rl.rl,r{ il

*l*r-t t* t:t:t :,1 ttu r:.;srt r,:t :l
::J:\ tt;ilrr:*.
-',,,,1
l:)'l: \l,ti:l;:*

*lslui**d yy*,"rtt%,"

ttu r::*r;tn"rnuri t:V tlir: {tik:atr.tg

T?t*y e{w ffilr *{*p*rry xrranqxd. n;,n**r** an* trti**.
&t t^*x *r*ginnirsp xf tYt* clisuertmii* n, w*ll t*rryt*,i *u\* *{ {igurrl*, *r.ephs and

tn*l*n mi* Wr*&*mt.*d.

e*,^t_ _Tk* 
mnaXy*tx x*t*tr,;x t*a\ i?t* **Lur,** fr*m wht*h t{sw r**p**tiv* tigur** *r

tatlle$ wert iis*ri ffit* {:*{rwrtl'y intii*al**. fi, signitw,afit part *{ tk* vi*r-.lai ai*s *r*
{,{*el*d *'y tlt* xuth*r *iruxxtt. v;'ni*fu is ir:di*al* d i,s r** r*t*,,ta*t pl*xx.

*t d*** rz*t mm's.x a g**d im#r*xxi*n t*mt **r,}* *t th* tigur** *nd ta*tr*$ &r*t'*rupil*d tr": th* ftepublir of $err:ran, whrch is autrlmmtix;xllzS *rpicd t* tfi* trngltxfuart* ffiutranrran vs*rxi*nx *t th* d!*rmrtati*r: mr:d ah*trx*t.
It xlt*Nid *n nrted thxt t*w *bstra*t x**qux?"xly r*{lx*tx th* nsain r*xult* xtth* rxx*xr*h *wntmin*eJ in thx d*wx*rxutt*n
T* x*rnx *xtxnt, it *mx m* *rig*nml lnyrtut. n** t*ll*winE th* xtru*tur* *t t***ixxxrtnti* r;, * ett h m * th * f *r{ *vtirzE,v air: *i * ritr: ntx.
lntrr:d**\t,*n,
&'4eih*ds mrtd t***x *i ***-frwnffiE*mxnt i* *uxt*,i*;s*l* d*v*l*pr,s*nt,
plmnntnE,
W* s * wr *ls rx *tttx **l * gy .

W*xts?\x..

***r,ln*ir:n
*w*t *r) /" *{ *"2* ..,s*i*rtt* *f tftx x*x\r;x*t, *rsntminx t** r*xtsits *f ths mw!,h*r,**r*pirix*x r****r*h, w?tr** ] xx**ns ax 1tn* riEht appr*m*,?s t*r utru*t"r:rin6 rd**psr*x*xti*E th* rxlxvr.rst r*s*mr*,?t *f th* m*ttk*r*.*

ffi" ffixm*,xxwwx*t"y *f rw*axlrtw myx* r*t*rwrz*ww.
Th* ciiss*dmti*n r*nt;xinr tl:r*x *hapL*r*, i*tr**t:*ti*n, **n*laxi*n ***lit*r"xt*r*" &Ith*uph it **rstwin* three ,u*,,i ,;;r;,-trr* j,uuJffi;- 

Bru*tk;ayy **wan*t ?smv* tfu* xim**r*nr f*rm'. "t?z**ry * rn*Lk*d*i*53y * r***ffir**,',.Tt:* {tr*t L'nilpfer ilor}l;linffi Y:*t?t th,* trt**ry mn* t*:* rn*wt***x*pts *n*rn*tt:***l*Ey {xr r*axri,li*g lini"x an* tjr:$*rr.;l*r:*i*,* **lrru**n *r:,r:l*gy xn*Lri${&lnai)i,* .:ie,tcl:i_itlrlrti '/''r{L!r'rr

Trtx xr*r'*rt* 
.*ftny:N*r nEryrxEat*r, its* l**,*rxlir:*i m** rr:*t**d*ixgir:ml{xundxti*n *t sn**.txti*rs* an,: *i6:;,r-tally lhr: apy;*;alt;:ts *{ rys*t:xrr: r*-iriiiii,;;;;'t'Ytx {ixtrri* *t *wxi'airt*l:xx mtsri*ulL*u* v*ith tYt* xt*idr;**i*qt*ml r**lx {*r t**ir xt**y 

"Th* thurj *k*y*t*r $smx m xtr*r:gr,g nppr+** *n*ri*ii, 
';; 

;'[n***nt* **\ts tyt*r*xwtrtn r:t thry *rn}*{*ffil r****tr:fu 
-mnri'lihx 

stmtixtir;nl t**xx l*r nxllr*xxtng thq*

'XX:t#XX?,',{u,Y#.uou*** 
tts* mttiturs*x *t t?t* rx*p*nd*r:tx mnd ttuwir xr*r:i*-mndr*s*6i*mt



Ai {it* *cgirrni;"16 *{ i:tr di*sr,tt.il.r,irt ru,i;,ir;vrly

; ln*nX *nvirrri nr*nt* 1 is*u-*s-fi:* *lt;tr;trl*ri*tir:s *f *itfi-ntilitfig*r;r*r"rl #t{i

w*ii r*r;q'rfi lccl ffir:cJ pr***r":isti

utru*tur*d rr:rr**tly &5 ar*
*nnxixt*ntly prex*ruted :

ttr* nr.ain f*n*ti*nn.
ih* r*le* *N tlt* *** fi1trn&#*r.

- ths *h*ra*t*l"ir;ti*x *f th* fil;1fi{rff*r1r*r:t teum;
thc *r:nt**i *f th* *ity g*,r*rnrn*r-:t
thc d*vrluprnent *f *r*-rnfrfitr##i?t#mt xr a pr:** husinns* pr**ti** in thm
pr*fim$$ *{ d**p*r:in6 uri:mnisntimn"
Thm ;xuth*r *f tl'r* di*r*rt*t;*ir l'rxx mppr*priatmly d*iin*d lh* mnth*ris and

t**lr f*r snvirmnr***tnl fi"xfiila#*rn*nt ir: *rd*r tr nchi*ve sustmin*i:l* d*v*l*pm*nt.
ffia**d *tl iln in-d*p?h ana*yxim *t thr* lit*ratr:r*, lt pr*s*nts *ix SrfiLlp$ *f rn*th*ds
and t**ix with th* fn}{*win6 plrr$:*s#;

{r:sr ld*mtl{i*xtl*n and *na}yml* mf th* *r:nditinn"
{* d*i}rl* pnli*i*s xr"rd ;lntl*fis i}ased *n th* inf*rrxxti*n gmtt"l*n*d;
t* m*x*x* th* impx*t *{ p*li*im* *neJ m*ii*rin,
{*n mrti*n mmnmE**x*nt,

^ i* ir:{rrm ti"r* puhii* xi:**t rustxinxi:i* r**v*l*5:nrmnt
in rr*m{* * s**iai r}i*r*{* f*r s*mh*innhl* d*urtr*ysrn*r,:t.
Urir:g th* r***nr*h *f *iher authnrs in th* drxxwrl*l,irsrr is r*lativmly *l*ar *nd

fnrrn* *f rtru{*6ic *nvir*nr"r"rr*ni*ll n***ssryinni &r* **rr**tiy pr*r*ntmd. ffiua
xtlmnticn hmr h**ls ;smtd i* tl"r* $*fip* ni tl"lix **sescffi*nt, indi*atir:q h*th the
*urxulctiva *ff**{ mr":ri the sr:*inl fnipa*{.

,Et |t?tx hmginr"ring *f th* x***r:d *h;rptcr T;nty*r"lx Vit'yan giv*u tr hri*f
*v*nvi*'ivu rf inn*uati*ns in the {leiei *f *grlcr-l1tur* ffn thix ha*im, thr*r:gh f,igur* 1S
*n pxge ?t, shs i{{ilstrm{m* tf:m nrarn coffiponents *f {h* **r-l**pt *f pi**ixrur:
f*rr:'iing" Th* *n:ph*rix *f th* r*m**r*h ir: thi* pafr" *$ thm dis**rtxti*r"l ir c*rr"*ctiy
dire*t*d ir: th* {*Xl*wing thr** *ir**ii*t"ls.

ths xpp{icmti*m *f inf*rm*ti*n t**hn*i*gi**.
pr*?**trmn *i g:*cpi* ;xrr* th* envir*r:nt*nt;
xr*mtirtE rfi#r# *ffici*n{ ;lgrirulture anci in:pr*vin6 t}r* qua}ity *{ pr*d**ti*n.
Thix part *f thc e"{l*s*rt*ti*fi Lrf;i}$ *urrmnt int*rri*t s*Lit"*#s {fr*n: 2*I*} i*

pr***nt thm rapidiy errr:lvrng pr***fifi *{ r:ii;itxxizxti*r: *f m#ri*;,ltrx.x.
Th* *nei nf tl:* *ec#r"ld *hapt*r i* cJ*vxt*d l* th* int*r**ttr"'rg pr*hl*nr* *f ti-r*

mppltmtinn *i fiF$*t**l"ir:*l*gi** in pr*rrxl*ri aprir"*ltt;r*. with *rnphx*ir *n th*
f*{{ov,,ing

,_-.,.,...&.."., ,-.
I u{ ilUld $uil'}$rf 1{J

nr;rr kr:l irf *trnaticn b'i/Sl#rIs
&s I lrmv* n*t*r.j, lxx tr?urrj *hmptrr hxs ;l ntr*nglir mpptr** mli*rant*r. it

pr***rutx i* s*ffiri**r-rt **txii tf"rm r*xr-rlts *f * $ur\rtry **ndu*tmei *n tl:m t*rntrry *f
?myv*dinm, *{x i:*t"t mppr*p:l'i*t* mmrxp{e *{ *ffS l"mnpmr:dmnxn. &*c*rdilg t* th*
ei**i*nml mtud**t, th* airn *f the rturiy is io determtft* ih* *ttitud* *f *ltir*ns t* the
mppil*mti*m *f m*ciryf* t**hn*l*gi*s in tl"l* fxn*1i*n *f xuximiumhi* s*ri*xlti;rml
**vmi*prx*r:t.



{ *v*NuxN,u ** iryell f*rrnilln{*d ancl l*wir,ully nrrm*g*d thx *ipr$^ q*uxt)*r:x
r,*ntarnwd in tt"r* $Liruey. Th* **r:t*nt rsf r,{}t1j* r:t \t:*r:: *,*r-tld ** inspr*v*d. {*r
*xmmplx. the first *nd ****nd q*r.xtixfr* ffir* hiEhly **rr*lal"*d, gw*n th* app{i* ati;;n
*{ rn*d*rn t**hn*l*gies f*r *uslainahX* agrir,*rtuial rtr*v*l*prus*nt tx a g**d rk*r,*x
{f}r*t qu*utittrs}. it ir n*rnr*l ** *xp**l E**ct r*suits is***** q**utinn}. *u**tltS
rel*t*d t* th*xn 'tlvo *1u*xti*rs* ar* t?tx at:*wxrx t* ll,x xixtts wrsxxtr*n, *i:*r_rt invcrting
ir: ru*r1*rn t*r,lsr.t*l**t**.

n fumv* r1* r*rnar*.* {}n th* oth*r {tv*
ii ifl*r* r"rtixt*d a***s *m*nt* *f {h* r*xp*n*i*ntr.

qx*xli*r:x. wht*h ffir* tmrE*\** at

, p*xrliv*ly *val*mt* {h* r*ndu*t*d rt*grem*i*n anmtrugxtx **r$ th* e,;uerj
n":mlhmri:*ti*xf mmd rimtisti*,xf t**is fnr anu***ing tlz* rxlatr*rsxhtp y;wtw**n the
;atti{ud** *f th* rx*p*rt**ut* mn# lhmrr *r*i*-mfidr"ag*6 i*,nl *?tarxrtmlisti**. l* {urt**r
r*s*mr** Tx?yx*m Wityxn sh*uki txk* rnl* x*,*rswnt uy oour*u*nts xnd *{in:ir:xtm th***h*r*nr.* i}{ x*ilr* i****r, whi*h u**r;l* l*ad t* nsul*r:*llirt*urity tn tkr t*nxtr**li*n
*f ixu{{ip}* *lsrr*iutt*n an* r*gr***ir:n m*dsfs.

f ****p{ t?tal tts* ttt*rxltn"* r:**cl ix *utfir;i*rtL. l:a* **t *r;tunal iri nurnh* r art*
**ntmrrt' I h*fi*v* that th*r* wfi* ffi n*** trsr * *3*{* us-d*pi-t lit*ratr-,rrs r*v*iuw *{i*r*ign s*Lfl'fr*s, *xp**ixlly *n trh* appltr,mt"i*r-: *f m*d* rrs tu*isn*l*gixx rn agpcultur*
*r:d th*rr- tr*p-ar::t *r'l ltx rux{minahrlity lt w*uid ** rxppr*pri*t*. i.rs *lmxmify thdsou*es**ttxr {in *t7rillir. mn* t..ntsni

&, **rygruWu*x*rxw w{ tfu* ffirwxwr.imtxmyx.
?h*r"* is l:* r**p*r{ *ru thqn **l:trib*ti*nx *{ th* *i*x*rtati**, whi*i: I **nxi**r as*ri*xx *n"rissi*1"1. fimr thi N'*#s#n, I **nnrt txk* ;a {*rmal appr*;ach tr th*n:, but in

ffi,j:}Y;xl 
;xmp**t *f th* r*ui*w. I rmw*xt*d *ignifi*xr':t ***"'rtrihutimns. n*ting the

rvrrvYrIri,s.

$. flm m*xxntxffi* txrwx:
\. "Tf'tw f*rrn*d w*rtt***i*py f*r r,tudyinp th* intpa*t *{ m***rn

t*xl:xx*sgi *s * n ***tmu"t a*i e rl e ve i n p rn e r:t,
X"" -{'h* tlxvxtr*p*d \cnr:lkil xi rv:*tlt*** mn* m***1* i:si *r,*.-rn;ar\ian{xr\t*trtt {rtr

**xtxirsx*tr* *x,xl*ssn:*nt y:slan*u:s 'riu,'(-{}rLi'i 'Lr rt rL,

li" **t w**xrttxfi* mrx* *p.y*lt** t*rrww:
1' 'lhe pr*vmn h*r:*flts *{ u*tng rz:u**rn txr,hrusl*gr** irt nErir,ultxr*.2". Yh* rx"t*ml** **nrt*rti*rrs an* *xp*r:d**xix* **trr***is t?:x appli*uli*n*{ rn*d*rn t*chn*}*Ei*x" *t-txfairsxtst* xEn*uttrtr* ar:d ?t*mltky t*rs*3 ffir"ixr:titix;*lly *ut*xtxnt"rml** xlt?Wrsri 

-'txr 
th* *xv*lxpmxr* *t *ivi**w'#r*fiY:*h *{ grx's,ttr:t; gr"runnnnt*itlal ri*h.* m** {fu6 pe,*=r.{ trz *rr*}rr

rn***rrr t**ht*{*6 t** {xr uuxtat*sarsr* xgri*rslrwrx. 
I\r'uv ru $F}Nrtv

fl" Cr$tic;*{ src:tsw ar.re,E qumsti*rus.
I *mu;* t** f*ll*vriflrg *rrtixml r*.rnnrb"*, mm* r**#tr:t{'n*x*alt*nx trsr {h**ixxx*,mti**',
7.1 "Tmxix f. 6rrer*n{*d *n Wi*fr*

**fi **r'ts *ti*rs *n* *xxtx.irs;,*?:l*
n*tir:nx{ xl.twi*Ettr li u,s*t:ir} 'x*

1*, tx"*x*ntr * t\fiJ*T nnxly*ix *f l"l*{ur"*
r ur m1 x*w xl*prn*r:t. t* * r r xnr,t * d t r * y.n # *r*tx, x
;hp7r*W{1e\* f*r t"lt* ?lt{} xl"a**r \ trs r;*rnptl*



$uch ffil up-to-{ifito ;}nfi,y$is *{ Lttl,,{* n*w*{ ,*{J;it***. *s thi$ $*urfl* wff$c*n:pl}*ci br{*r* th* tinmn*r*t crixl* *{ ?**?-7**fi, wh*r": gl*bal
envir*r'lrncn{al i*su*x an* ths xppli*;ltir: rt *f n:*d*rn t**hn*}*gfur in
lnd*stry 4"* w*r* nnt x* r*l*want.

7.* *n **rtain pia*e* in it"r* dlss*rtmli*r: {ir-r ffinglirl"ri xnd bcth v*rsi*ns *f
{h* nb*lrxc{ {in ffng}ish ancl ffiulga rr;an} xr* ine}uci*d tafulms xr:d figurer
thxt i:avs n*t h**n iranslat*d fi*nt S*rhimn. This im *sp**[ml$y lfi* ufih* r-msl.*it* r{ th* surv*y.

7.* F*xr hyp*?i:*s*x hxv* h*mrr f*rmxixt*d, th* rlain:s *f whi*h mu*t b*
i]i'#v#n *r r*j**tm** mffer th* r***arnh {t w*uld h* npn:r*primtu t*r*slrx*ture th* sy*trn: *f hypnth#$*s, axth* ihlrd hirp*il:esis iH-3. ;h*
appli*ati*r': *f r"n*d*rr: t*rhi"t*i*gi** in agri**ilirr* xl,*w* f*r sustain*hle
*uri*'t:ltrtr* snd h*xltl"ly f**cii wn* srl*hli*i":*ci a* ths r*ain igen*ial]h'yp*thu*ir *f th* *v*l'xii x{ucy, lf ri:*rl*rr-i t**hn*{*gie* dr n*t l**d t*
*ptirnrxatir:r: *f inv*rtrx*rrtx. rrdu*ti*rt rsf l*s*** *nd mnximixali*n *fin**rt:lx*, t?t*ir app:iir'xtirsrs wili l:* nallually *lin:ir:*t*rl *y Nlsx pr*tr*s$*5
*f **n-lpeliti*n.

7 4 in th* thrr* *hapt*r tlr*rx i* m r*rtxin n:*n*ir: rzu r:t th* *xp*ritr*r-.r,wl:irh w*ufuJ h* *lr*r**n:* hy re*tru*tur"ing th* pn*x*nt*d rnst*rixtr.Tf"t*** l'*#*lx"xl"?l#nd*ti*i:s du n*t diry:irii*trr rny p**it[v* utti{ud* tmw*re*s thcdi*x*rt*timn' 3t*6mr"dl**m *f tl"t* remmrk* nn th* stru*tur#, { ess&$s {h* hyprth**esar w*ll-argu*d nnd **r.lvin*lrrgly pr#\r#fi.

S. ffiaaf;x#*whm* wntdc{mm mffiq:{ c*tat$Epms.
& {imt *t \t; puhli**ii*ffi is prcn*nt*d. $*n:* *t t|r*rnmr* r:*t dir**tiy r*lxted t*th* pr*i:l*rz-r* addrr,xx** in tirm rir*msr"tsti*n. l',;i*verf wl*x*, x *ar*ful reyierqr sh*wstl:ai the* hi*lk *f ilr* r**x* r*?t **niairi*d rr: tr:w ,itx**ri;rfl** lra* h**n puhlixh*d inn*ti*n*l p*{:il*mii*n* irt Nt*pirhii* *f $*ri:ix. * go*i* ir:'ty:r*xxi*,, i* *u*J;; il;-;*ih;t? in th* r:r*i*r tiy *f thx p:uhilratt*n* T*lyem# frriymn rx a i*at*x:6 xuthcr. Thmr* *lcn* pui:licxti*ns in rxfxr**c; *djtl*nr
T**r* i* r* rx{*r**** t* ihm *itmii*r:s

tr#rsf;f;*usfiffiM:
ffias*d *n ?|rx dis*xrt;lti*r r**ear*l:;,lnd rt* **rer:lifi* rr:r]trubilti*n*. I think that th*tJisuertnti*n rv*rk r:t**t* li"r* r*q*ir*n'r*nts *f {il* aiupu**t*,;-; rr;; ,q-i}-,. *-- **v*f*pm*rt*f th* Acari*I?ti* st*flt *i tilc ffi*p*hfir *f l**t6aiiu, n*r* th* i{u}*s *f th* &Eri*r".r}t*;.x}LJniv*r-xit5'* Ff*v*iv {*r it* *ppli**ii*n, whii;fu 6iv*u rn* ffi r*n$*r: t* rxt* it pffs{T{1offi"
1 altxw trtym*lf t* pr*p#$# t* th* v*n*rmbi* $c!*ntiflc Jury alm* t* v*lm an* t* awmrd t*TerTY&r'afe fv&ru #**r*y&pd rh* [r1*nn;;r*;;;"s*,*,',i,fl* *xysr** rffi*itxr,{ffihnj in ?hn**i*r*i{tr' fiy:**'iaity'#rgarit.r*fj*n ;encJ {Ti&t3&#*{nenl" i*uricr*lt-isr* **rtsuh-**r;}firsJ.

#m+tm*x"y Xg, k*kX
W$*us*xw

r ttaj I

#

[IffiV$ffiWf;ffi:
lfr

{$}rnf. Sn.


