
ltiill l"+ 
-CS.,"jS

Ulr.tt yl&ll

\*3 a;_*r.Jl citlt$rjl 6t^J {+-X! i-iUll ,+Li ;r*an k"y .+-C:+* -tl-ij 4+rijjl J*j,j :+$t+Xt q.ti:Jf

-itsiil j Dovelopment JJtiU: Grouth : :^il 4_r:>: L)Jn 4$U^S {,lrSy er el$ll tu_j_.-r

!ri$! .r13,^ll o":a & .r= CIS cJJ--- c+i _l m6tabolisme .g;s)1 :q.;rYl *l=rlL*lll _9 Reproduction

Nutrition

:qrrill c:irs J;oj'l JJ 4j-ll eL:rtSl rs_r
crl;rl"yjsJl cJL 4+-.^:'ll rl3r"lJ eLi-i 

"rtt 
is'tt crljilSl cy' _l Heterotrophic :LHl ]i 4F cluils -1

.Slr; .d 4.u"tt J.-tj,-ll _l 4S o!:aJl 
-r 

oUJ::dl 
-l

k "d -it 'C'i c.li &$lJ Y dJ k"."+ e-rL= ct:S:: t6l LlXl 4+J;""il crl+Sll 6L crlltSJl o.rA :+.o.ii 3

, olttiil t.ji. cj*:-,-d$l cl^ 4Lill sl-ulSl seljl:+:ll ,+ olirlsl oiA alLi -l g_;r:,.]t Hls oQ d
.ajih^ll q_s-!l crut-ull J L_,$s+il

JJ--'^ 3:,.r l&"'iij Wlie e*.';i CiLil Cl l;.Jl eLi,L{l cy': ar-rtotrephic :qriiJl i"'ili drujL( - z

lra ds4: j_6:Hl _.f- iJ5 et.-lt *L.ll_, _dl .r^COr_: is.,"*1jll iJlLij i.6alrri,,.l_r dl _llji,r.rrJ1 o15;11

J;c ) a"':r'* a-1-ri: *Utr;ll q.ii J$rj , ,,+".\l l+l _l lrLi Jlsyl \J^:,ll cil:,j_hJl 4j4 d$ €Jl UFI*.YI 9SJJI
(qf

el-ll 6^ LJJ+JJ+d| : dl dJ^ sSl kle d.--+i ai+JYl J rJ3;JSll j, *tjc hc i-rll 9l ;rlJl oia ;', ^o

.i+Jl dr 4J' ,J, -J *Llll ;ti (Cl d %78) ljL; +lJS ,r e'_* ;5j:,i..':ll Ui

:fuajl djul$ll 4s$^ll qrill

$^ le ,' *r 6r irji.o &l*p irr cr" cdi.i {tliJl ,J+*l.'Jl e$il ,,s i;+1ll Jip,-ill +$^c, si

+pl:_il ajKJl - 1

cL["-A-ll ,jH+IJ _l plrii*l -2

(el;,^,,sll t^-1.*) pestieides 4plt-nll sGYl a^g'& - g

rl3xll 3 (44I- crl:Lr: .ulc d3,.--ll: c+li ll-Jn *L k :.5 ) a4}l a;:*.i ;.r!_r _la crLr*i,oJl d*r iJ
aji-+ll crl;Lc : \rl_,_!l crl;J^,Jl d crLu:A-S J#S jSQI\.i.'i,riiaa ** Y 4Jt1*$ c.,!Sy .rj 4$j'*Jl
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gtb-all L;ajl crU\riJl dlLlUi.l

J C#Jl cllr ii^J 4$.'-ll r13*I1-r 'H(+\1 ,rtr -q ciElnl J^ Ji .,-l' a+ ,.s*lc lil.i,tsl d+-, tZ O:rll u+
julionovas *.rLJYl d$l ej:lylt CtJl eG+- A s& es +i cJ.--+ C *jr dF Lrr#-p JJ-F c+
C+J Krop pul *b sly- 6re r'+J ,!Jl ;j.:r,:UlJl 1r^rl ,t+*" pU.r, ;, t pt! 6e.Jl (1g60) sacl

.eELlll qil.-I4+^dq'U<+ cJ..rU dli; cJ-J--l ilrL*

i*'t-',iil di -s 4J.'*ll rljJl i..611+ cllll+jll ,.:l-riti Ll;.r Ja 4$1-"ll Ztl:Jl ,lrri*l d 4+*$jl i-r:l-ill ;J
J,:Li'll .J.tfY gl[iil ,,'Jii, '.r."5 rb+J ,_Jt -l;i,r.riiill ora :Ulll 4-t_,Jl d4jq^5!t ,:rl<_dl

.4$.'-ll

KnoP 'JJ'ls4 t'i$-i

:ct^ Knop +JjS cJ-J= .:=6J+

)l , l,Jr liiLil sjlJ"Yl , i.r\:r'r\l ,q ;l*Lll rlJl i {!.,*ll rlll a-rli}r 45l-ll t:l:Jl ariir+j _,

71974 HewiH CUI ,-iJA rJ^ rJ. cl:_r- 3i c..'1":.4$t-ll Ztl:Jl ora ei

:+ <ll
,jil+.+SJl !$JJl

a 0.2 KNO3

t 0.08 CaOIO:)z Hzo

L 0.2 KH2PO+

t 0.2 MgSO+ zHzo

a 0.1 FeCIs
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Jr^-jtll &roo/g
PL

J,-jrll ,L &100/a cr-Hsll j*-U'll

KNO3 0.404 K 0.1 56

CaQtIO3)2 0.656 N 0.075

Mgso4 7H2o 0.368 Ca 0.160

NaH2 Po42H2o 0.208 Mg 0.036

Fe citrate 5Ho2 0.350 S 0.048

P 0.041

Fe 0.005

MnSO4 4H2O 0.0223 Mn 0.0055 6 j;--Jl J-:lj*ll

ZnSO4 7H2O 0.0029 Zn 0.0006

CuSO4 5H2O 0.0025 Cu 0.0006

H3B03 0.0031 B 0.00s4

Na2MO4 H2O 0.0012 Mo 0.0005

NaCl 0.0085 CI 0.0035

r.-!JUl ora L.+i cgr-)-, .gJt ir+ a-rl-,,= ,.,,tS.J 4i61Jl t:lfJl i ,:ULjll J"J ,'1c J.-U"ll ,;-i: ;i 6f
6^ -Fi ji r-lj :r,,:ic u."!U d1l.. d 6--* (Li^ q;,ll 3l Lr.t1 alsll e^ 4+t_,ll &Sll fu:Lt J

&tS cJ-J'd J-,r!t& *F
4$lr"Jl .rlgoJJ JJa.AS {'Jill

J.:till dr 4l-L c5b a+:rll 4+Jl .f_f.j *l .-,r. Ul .jlrill dJJl ,.,1" h+il :Xi ljt +,.:
i-sll el-ulSll J elJdl -l etll glJt d1' 4:.^*ii^ll J 4+Jl .:Et-lll dJ^ a*t- J qj.:,ll irtJl ji 4"rilrill
a-iliJl (:)c.liill r.*!iiJ .4ijl *s gi15r Cl 6_,idJl *ul-:rcJl , o!_.$lJl J ! ,$s,ilI ii^.-l:.i J 4+Jl

.JJr+ll 6J*{L 4J.'-jl lly.ll Eg ora crlj( r,oII

al.-,l-:n 4+J^:'ll llll C..,s:i rJF Crt+3Ji,$l ,Jc cjJ,.--ll ;^ crEL,Jl js^ii 4J'+tll qJr 
"+

.(crl-r J-sll +l+_rrrS,r]l) alL-ll oLuiSll

: Fe g J"-['ll 4$ l*i .1gy.z-^cJ.:i ,t^ "+ !}l rJ^,J]-i.i,.jjll K. Cu.Mg.S.p qrlei OJ

rlul 4iJ+14J.'*ll aLJ*Jl rJ^ L#le cj:,.--ll ds.,,i dijyl ).:U*ll
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l.u ,..r-i! *l &JJl J cl+tll c!-b-hJ 4JlJl ciLr.,ill E" hj J 9\i ca*t K*, ffig*, qJi. ouer:tsjts

cJL 4+lul e1-j4)j LI-,XL t-i (sjjr)l chl+lll {-t-lf ,gl(i11 Oi J.-tj,ll ,s,4 d+- c+lj Jig -tt+iJyl
irLc a 4+Jrijl ,1- d +l.r^ ,-J<;+ ,r9 hl *9 &jJl hA aSIl*. ;ac' i-:tc rJJSj Cl_ SO. _NO:-

p:1r"iyt : +sll -l ,.:+Jl-<tt r:Li-,6 4$li J+! ,,,(-)o ,-F.ju+ pO4-- ..:U-9i.!l ;;$
+;ruJl '.-t-r'll u,-L-i^l+ crUl-ull eJc' +- Jjl-*,ll dr ;JL C q;lJf Jdi'i .,GJYI ,-+dl dlull j -lolx Olr cj+liJ!'-l .ii$Jl e!=)l cJ+ cr^ diLjj J ciL:lll eJid ti$s 4+Jl Jl J"-Lr,ll ora .ry*j pl

drtl e=:rr J"-Li'll JtJl rJ[isll CA 1- Llfi r ,t rrl'.:J' :,:U-.dtj 
4jjr,*ll rl_e*Jl ...p

,.s+Jl \Lc aUil Lh.:tJl i JlJl J":U'll

d 4JlJSl ir^,,Yl +-t-,lr Ji ::r'jr'-ll gb rJl+ qJ.ll Lmt €:-l-p:tt g,o -+j+,,'+"Jl l+l-r
(after wallau ) ,f-S-lt Fj+ll ..-il-,_li c"+ +Sls.lt J,-lill cr.l,,sj ar#J cj:r+ ,,! t-$ -l .c!.-U-.tt

1961

Mineral content of leaves of wger geet

CaMgKPFeMn Jr:j"ll

4-iul alrSl I26,4 0,55 4,21 0,35 0,0125 0,0046 0,0029

.4+eu,all 
ttl>"Jf

:!l p-*'., : ii$l 0^ cali tlr'l+ tuJl cjr$-,: k+ *r

iJ#sll 4$.l'*ll o!.r;ll 4J .iq clJl c c.,!'.:Jl 3:+ k+ : watre culture:fuL^Jl tJl-'r1l
.4y<tt j q+S1.ll LJt- ;;r;Jl ,

cl;u"ll 4J .iL4 d,'.^i*ll &_rll d e!,:ll 3u k+ _r sond culture :d._ll trl_r"ll
r.J : -r:+ll ft# d ^<Jl d ttljJl ora cJ^'i!i 1*Sl J q+Sjil LJt- iJh,i,:ll , ;;.nSll U."*ll
ll;rll >-:'ll lrc L ArJJ.r"-:ll 4"6llill J.:U*ll dS fuL:J $*i ciUll .,le 4iti.^ll j,^:Lr,ll ji: a-,t;r

)15. (Ca _ri Mg;'^-:c )+Ll;:
ej''ll d cfll rb ;:}'j .+ d^' 6J+=)l elriJl qj Nutrient Film Technique - 3

4Sji.\ c!l:j! -s eUlJl Jdl e,F !> ct:+ ar$='ll dtJ.-lJl q-l:J +_U-tl ratJl .+ a++bjl
+-rk+ll r"rr:'i rlj csg iJl J dJrsll 4"61$ll J,^:tnil dJ^ ijjl3j," *l;x,$ ,JJ-+ ctJl ;^r U)i _r

.4:{JlJl ore €-rhi cjis.$r J Luail J,strl.x\l :,,!-jl _r,JlJtt 4'l-u OIS^yq e+-i a:i cJS+

't"a 4.clJjl .'.i 4qJHl or4J "- e Jl i:l3iJl car-l dJ

.elr;-::.ll L-L:J J a:$Jl dH.:LJl i 6Li:Yl irq*i

ill j ciljia 6;l'j:c ;r^l ,-cll dJ,,.--- .,,tr JJ.-=ll d,F^i : $lrii d ,^LhJl lrA d^, C $ *l

."# o$ 4JlJl ,lriiul d qf l-rjl dllJl .d 6-*$l -rjl3iil qg.r=j ..,u .s:r.i 44+ rJ^ 3 ,!.6a. cr lu
.l+ c$d OA +.ilt {iL. cD: eLJl ;y di _r lr- +iLJl 4+Jiti cili ,_lttill
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gElr,itl 3*iJ L.,J< L.jlt

& d_r rr r+J:ll ,& uui ci$Jlr.i r.L;

*lrl ;" t:+ll k#,jS.ll e#S lJill i# ai ,,,iJ di C eUJ ,Ulrill J.-ti"ll 2 *Lll _1

COzll,t'ii1 : -r-l+ll Ups$l dH+.'SYl ;s-il,,,ii -3 t:+ll 4il-ti*Y ciLl** 116 ,.,l]^i.r J ld+J
. C)Jl UUI _!SUl _ri LUt C)-yt ..ra j i-t-ri^It r AIrJl cj^tdl r_r+_r tb 4 . fsl:i"jl

.o+Jl i,:J.- {+} 5

sl3lii\\ rl-r-,Yl Cr*'E .g_Fi -i6t.te !>ll e:r _l

eUll clEt+ill cil+ti.l - r
oh.UL 5 dl-n.tl :.:r:! 500 Jl_n..:tll4.+*,il!iilill irlll c.r. r=l: S_r! gSJ ,.,l]^i.r

elit$l CJ^+ J^r Oi Lq J dUJ"Yl JJii cDi cJ^ dl+ll s*: : .5:tJl q+Sj rJ." e;p. g+-J tii
.+ lJlll +$E Ols !$: l$ .,'A .!_l elJl j ,,-ri: &3r.s $c' ,.j!J+t* (4+rt^-j!yl ,jr,-L*ll)

.lq e-aa e,-.r +iLJl .s*lg $ etltJ lij-yl

a"-it.ritt J*oLill+ drEbill ji{+i z
H*9 Oz_lC ,r,1" *!Xl d---JJ eljLull JJ \-l*,Yl J"-tj,ll rJ^ d clsVt *t JA.jc, 16 Cltja

3 ol;rrJl _l el:.!a_*:Sjt O:S t+jY 4e1+ll i$Jl u," %g0 ijxll o"ra gJS.$j -r , ol:dl _e *lJl ;^
4-=tll ,.'',- J.:UJI o.la r'ii -l lJl dF c:sll kJr ,t--tl +$$l fS J":Lr,ll 1*i ..lrurj;rJl
$l J e:.I+l! cr!^S; k+U-i 6jr,a J.-L!oJ crJS c!l+.<j cihll k+U-J.E_,S -,^-Lu JJ kJj
:!-,-l--;c -r:Lrc e^+i clUlltll .;"4 91 3,:l:tJl j 1+L:l l-:,^::c +0 Jl_n ell.a ;i 5-9

; r,. .tji: ur Js

(cilutt ) +ssit ar',Jsl JJrii frJJ ds-sll crF cJ+ .l^ 6y.r:Jr d,-t.-Ll x".i

al-l1l] gU$ll 6J*!ifii C+-l t*i(\ efillill ij,.,,;ri4 _Ur _ri 4+ili Jts ilL j 4"61)ill J.:U,ll r+_f :
: il..;lt iJiil4rilrill J.^-U'll rl,r^J .rJc i;rG i-rJl O-9Sl l* l;rU3 it_.^:,ll 6rtll c!-i ji rJ-rtJl qJ+..,

,Ji-t^ll 6H:y L Jt il crt;rSlLr

ilLr; .9"rj; )l^! Jrl J'.4ie tFil J! t'r-l+ $ u J*-ic tllj {"(+ 4iillill J":Lill qJ$r J,!

cr-r, iJl +ll-l'r dJ^ etj L'-iill l* : ;1 
+:.;c 

,=+ o-il C Mg.. Q,6*2 191,o.,, dr ds 4+*

(+) eE_9fuls4i$.Jt l-j a;Jl Lp r.otr'Jl U,al. 'iol di,:-JJ .g+ Jl;":rc Ur.l_^-j^Y O#_lYl

.( -) ciUrhljll ri
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lJi*ll ',,;-LuJl Ual./-i4l

l.# ud.+ Cl 4+-erYl iJeall

No;

HzPo'q

Soo-'

BO'-

MoOo-2

cl-

Ca*2

Mg*'

K*

Mn*2

Fe 
*3 

Fe*2

Zn*2

Cu*2

Jaill

Nll 4*

llPo i'

N

P

S

B

Mo

cl

d+J$l

UJJCI

g1lr,,lll

Ca

Mg

K

Mn

Fe

Zn

Cu

cL.lts e[iJr -i*+ t
i-ilJl 6rtJl a+*ill+ [ e+so = .rjgt+ 1 ] 1 s:! 6tjjJ ,,'lLiJ

.crl-sjl q+S;l rJ.a eJ+ e# .tiii cils_el-r 5 Cl_n ,.,J ; oL s:! SOO dl_n ogfl ar*,jlt+ J

.o+i.4sYt d! d'l+ilt Gl+jst 3

k* e-t : -r+ll !)r J! iJ+.,SJYl .+ ki. 3 crlj^;.ll 6Jrta:; g^^,,i crt,,Jr'lt+ .=c"$ d.rlsSi ;ri\\
cjn : oh)i #Jn d sUXl k+U+ a-i\.tll orA : ,J-ijlll til^' .'F, a-ill.ll JJAii c.,F g..'ljlt Coz

J;o '!* ,ts (ttyt d- ) ,:ELr:il L':+ J,.ri (L,j,jll .JiilJl ) ,l$Jlll dpst* olrrL ir;r.:'ll et-rs;,"Il

:_l+il 1;): J-j 19dl ,JH+."$l oJ:1. JlliiL' C*,tJy_,:Jl 41$1l OY Ubll
u+ k*_ii.o ss sUl+Xl , i'li:.i J cliJl i1_e4i ,,'\t i.4Slll a-trJl os eEl;:ll 4#Iry rlr\l 6ttj)l sj
4+jij cj3'lill hA J r=l*9 eC ,lll+ lJrill elJ$J $'.a-,L,^jl crbl-riil 4$ riA a++..,S\tl +*S .ri: ct -:

d++,"sYl ,-r.<iii,,r,,u,,r (q-4'Yt )L"Ji-ll e$t*il1 ,rs .+ly-l
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:4!+:,oll &lJnll .rg+: e.rp 4

C\Yl r 4+;!l p!-Yl 3 iqr-$Il 4+Jill 3 iqr-$Il a.:J"Jl d lJill I,F- d 4t,:Jl &l:Jl cl^
.d"u:lJl Ll:-! LlL- ar,:i C+.-ll kj^ qll^ qjt OJS ,Ji ,,,l,ti ,LlJl rlll3 6$ljJl

d'Hl crlJ!:..0 dyiil

_l !.941jl 6fi+ !J.ll clls lil ey J-l ,+ i-rrl, riYl crU!:Il rJ^ J+jsll crfiti ga^L gSa

( PH JJa$q ) cJruill dF +rJs l+lerji

c.r 'Fl: dr-F-, J cf,ls oL kl: i-$tjll C)-yl dr^ Jii: : :*,+ll dilx d"l sl.ijL k+ .+y V_r

. t$.'*ll O-Lr":;-ll

llr3$ll3 d-,J+ll .ii V1 u*uuYl ,:Lu ,JL a,.dl iqr.$ qJ.ll OJs i^$c. l-€&lJi c+l out+ eluss

. .JtJl ALij)U illt"* i-rj ,. 'll.ir J a,:J,"-il a,.eisj4 t*ai.3tii^ ;3S:

!+ d"Gijl Lt"Jr J iJJ.:Jl k-.uLq L:iij^ c,r:s: +j ,rs y$-ll acu.:l ,J""1-J cr$l a$l Z:l s
di -l .e#L*i a,,:r rL -ll cJ+ sSiJ Jabll N,,+,J-jij JJ.-- 6^ Si:lt ,,,iJ 

e+Jl "+ 
d,,,l.,:S$l i+-

CA N d+$) d.Jnl l*i l.+ a-il- 1$Jl qjl Ci -r eA:'-rJ1 :*gIl ,;rJJl .d i.l-,; Gl' cj..,:-ll
('''..,'l'itl crLrji5 r-9;3 

6.r'-J 
gJ-rJs

:s$l .J+,r !_ill glii*i, ii<

l* Uti J.:ill J +Ji\=Jl ,.J;.:l-=^ ).i.'i LJjll cDij-y slsll iolss & _,*9+Jl ej-9l : eK j_e
cs-;=) 4+^"j o^ W1;'Si-Y 6)J:;ll Jqi-'lll ,f,* 5ss;;**ll g[lliill l*i .it' Jl JJi-iX r-rrri,;;]

.dU-Jill rlJl i _ r.r;i,,ii L l;rU j qg.Jl c,Sl*l! e$!
a:* :u+r : cr!.il dJ. ds .F ol, c"+ k.:it5 _r ::+Jl 6iy rJb elhl a+S! :+Jt -r^ _ie _r

l+riLii elll cloi.i 6JlJ,!il ai)^ a$t q-,. j l-e,,:J rr*i 61-r-Jl -l3r u+ c.,uS d :_l$t .:-r+ll
OSMOSlS

JidJl JJ Endosperim l+-dl r.Ja ;jJA*.ll e[ill cJiijJJ alii 4+Jl C+,.-l i ,l , e$ ,
e+eu ;J.:ll t+SJl 4*t ' i-r$ J elJ"-biil dlJJYl 0J$ i .l^-r -r-r.+ll Y3i g:s ,J.ill d aS)a1-,Y

Lil : J+ll & 1+lS lr^i'- ol-r-rll g+.+ 4+J3l1 ,"+ :*9+Jl rlri^l-r j ehiJl ._J;t$1 *Jr *^ J;c crUill

.sljll ib= !+ 4+> _,$"i Al=JJl ora gt! U o JJ _l ci,e,-o ,;
*$t$=l '$e+ll L'Jl Cl* dr sJ*S eLrX 6^ !t'l$I .rl-3ll gF" CS.+ Y r! 6srll €:+lt el}ill Ji-,.-l
;i v1 1r.;l ,J'-n ,-nlyl d$Jl lrA ,"J Uto *qxl & JKlx J {,Jt ,s ls isll dglilt JJ6-,,!ll

c.l," i.+l::^ cilX cD;it dJ^ c.r$l d,F.,t lJlll C:_lr+lt Jl,liil 6i ,o,.r- 6:SI!.=rdA:t;"l;rcyl
U-,-ll cluslj a-,."i11+ L-li J qiill ::+Jl rhl^l .J+JE -d +liil Ju-,Jrll *tJl e.,:j ;l .;:i,*ill

.c'.l:il et$yl j a*.,l.i Ll^' e+-i

-l -,-lr+il Jl k+LIl {l:<* e.rll t-IS JlSi 4+Jlll oU ./ 4r:l$ll 6"rlJl iS;s, diiLc t-ls a:i g,:l3Jl ;^j
.diljjl )+ ct I&,-L:Ll
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.crl..itt U...lt i,'Etli,tt ;l.aU*ll 4i"Ai

i:Ul gJS,$,rs %20f1) 10 dJ^,rslll t-i ,fJut cr!.ll O,r_r A % gQJl 90 J.,.KtJ otJl ui +, $
:lll rJa erS\rs CUI l*i O++."SYI -li.-r_l+_rSll s^ jS,*'a-iHl irtlt A% 90- g0 ,,,i +-l $ J .a-iqJl

rL;S +sl-ll 6rlJl eiy, sc :e!: csill 4+r"-ll

6rUl LgJs. dJ^ a+iUll J-;Jl q.S i sl3Jl crl-r.Jl el:+i ettS, rt,+ Oc, kj:il crgl4jl . i,li:.i ,,
dJ^ ti"t'[,"J15b ,fJN dlJJ)l : (Merasteem:6j-l]Jl ) a-t*till 4+.;vl si rij,',.r- ebjl
;jr.ll so/o 5 JJ + cr d+lt 4i],r+il {.ltjllilf -r-l\ -l JEt- L"i )j^ % 15 6J$l dlJJi .e-ij.,ii rl-;Jl

: + d,r jil fu.esJr )4,o.' ;t';.;i;: 
-'

as" iiill J qi,:Jl as_ Uil cl^ -r_*- 
*!^g _l Sb l< )+i-l 4lJlJj orL,,l .;ie cb,aAll j crliJl cie 1

i+ <ll

J"-tr'll dr JKi 3i r-13 0^ ULi 7:l_-r.d ciUlt 4#j a.t-iy:!+Sylt 4F.etJ#jlf f+..,;LJf Z

.+.'*ll 4:rilrill

Ca, Mg I ki-t :i.q .JC _l k:;_,r_l+ ,-d'ii clii\l oS ;r.-\.:Jl , i\i:. J 45JJl {+} ctJ :i}=)-
:J1 ;,.:U'tl f*dx -9 

ft_,-il| c+ dlj;L c.Jl++ L 6 
i<\ u,-l,:L)l O\U ;l;,::c

S. Mg. Ca. Fe & ;{S1'.:^ 1c :"-Ll", I

Na. Cl. K. S. P. N di^ ;{S5:. *tb 2

ctJi,:ll J.:U*llS aSll il$ _".-U'll :
aSJA d'+J J":U'll d.t# dir:ll agtc' rJl .1#,-t

LJHSII lrjr-r'J<!l J,aLhll -3

aj3S,*'.r^ * _ri di-':Xl .:ly*,.',1(j j 4li1$ a-rs_ 1,.,c1^ J.4to gltyS^_2go , i,.i,(\\qJlJl ora i_ir$ j
gJ#*' ;lS J J g+'LYl J.:i'll +r-i afu 4lJtjl org; J s6grlJl ,JiJl^:ll ,ss 4je ,;ir-,J Y l!i-J jaic,
qr"#-rll 1:ll +r-i 4JlJl 'h ,jS.i $ :4' doll & a++-dg_!il1 4JUl j+J Cl : crl-r.rll i

:4$Yl ,_!jJl ;*;r-l3r oliii,..ls+ri cA ":-ll dl ;riii ,;r--+ l*$ l-i J":U,ll dt",j

. 'L Jl ,', i Jl rLr il.JVJJ4J

.il€Jl 6;jll r!:;1

.FJl .f _, cJJUt ,-,.i .r1;r;l

(cjol.l$) 4lA eJslt di.,_r!11/6 J$+ .f.ll N 4r.s jrii #: :e+j\_r:-plt al5'It .,s r!r;l
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i+J":dl ;l.atill

C 0JJ,Sll

rlj*ll :+Sj.f d-+ sYo 0.03 i4-,.:s 'r-1l €$l €Cl 1.tr_,Sll +r-,S_li .dE ct^ d,ljll ql, ,J,-+
J (!l;go3fjll dL L"J,:'ll -rlll OJ$j dll.rl A+jii : .r+=. :-,+*.ll J C++.,sJ)l e^ aloltii \J^:,ll
rciLr.rll -ibll O,r:ll c.r^ % 45 dl_n ,.rA : ,4$bill t!,-!t _14:-dl ,;:^l*5s.il _l c.r-laJl , e1-':. r;Jl

%0.9 -0.6 dr 4fo+jl ,s Cozj$> irt+j Jfu a:L +th"3lt eri.: r! y

Qi,ir*aS3Yt

C photolysis +.rl^.; elll diLi ., ,i dlJJ"Yl -,:- &>t d,' J+ll dJ^ eUjll 4ilc, ,J'--=J J
,.JS) e cJ-+ fu"V otgl -ihJl Jj-ell A % 45JlF dlS.ii J ,l_,ll rJ," ,J.r^"ll (dJ*ll ..iSJl

.qr*Jf rl3,"Jl 6;.+

0+r... ${4Jl
Jl:- diliJ J 4+--^:'jl ,rl*e*jl q+Sj d t4i g!S+ -l qjt ,r. ,J.l^.ll ctJl cJ. sqrl a"tl' dL-+ J

.crl-ull -i[ll 1j_ll A%5

U.r^tt ..;-tirll

<.l+si'$ll /l
N OA _l !_llrll ,;-.l3Jl *e *l+r+*lll _r c.U$_rjl clL clLdjl ,*s o;.ll "rlfl ,,,1<j i X cJ=+

.eLrrll.iliJl o-t-il U% 15- 1 dr.

J Fe k+S-ld cJi-t *Jl : ,Jpliill 4J"' d .rsl-,i Cl a,-Li J drL.;ilt q+S;r u+ cJ-+ a:i tX
.Cu

Itilll J qlJl o1+ d u"L-l J&s hl Mg 6^ ,J*_rr_rKl e* q$j .'+ clls N cji+ *r

."+ ug;Jjll irt- ) drl+Jill 4+$l .JS_rt ,J oll.S cji+: _it$l : qe;r.--Jt 3+Jl crr;t *Jl d , ,s-il-,lJ+Jl
gJS,l l;J-r _l t_l+ll ,:;Jt Clr a+"+_,r i;_1.^-+ ( NO:- ) ol$ ,J<,tr i-rJl gr N Uaial J (e$l

.elriiJill -l i.],.Yt ,;r-.ljs.il ,JL,p_5--. cls,i,r l+ l-)lb 3 (NHa* e:+_l.i

g-a rJi YJ 64"jliJl ,J!.-LJI dF JJK J^rl lr'-o,J^t- qJrll rJ. NHa* J NO-l oaij Jhi+ J
Rhisobium ,*,,,: 4+rtjl l+.lllS+il cl^ ty b:_1.+ ric j di,Jl-ii 

".lt 
s$-*+tl dL 4$Ljll cjt.-lJl

d.,lJji ( NO: ) C ,f-ntl elJrll JrJ r',J,'li,uJ' t.t ': .r:ll e-al-l$$l Colostredium 4Jl:dl
#JSll4+l#"SJ+JSl gr. ljsll Eo r-ii Cl : NIt'4 C ):i NO-3 cJ_!i3 ,i'.r- q:.,filill 4. r,iil*i ,

.{!#Vl g'^l9..ll
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: gJrJJi+ill L1a!: Litg I

dlJ:ll i,ii irL" _l N I i_..,lJill a.=. lJl .& _rl ,i^-)l JJ .]jt- il" r.:=l ,t4 c3l:_ryl ;3aL gJ_rr

)L sJ$l d!tr,J 1^5 lls-Jl

i.r.rr^ i;i.- _)\A jl JI;JI gl iil {6!L, 4.o![ , . ,l,,! l-oS

l-dJJ cJ,.Liijl ; l]at:+ giLsl qiJ+-J c#-.r _:

.N L'-lil el-p\o^ 4<5ul Jl-si c's lit+el *.r+' :lj +-9S -r atiiyl 4: +,r". r..rl ecrJrll cr^ 6i tx

t_r.>-lt *^.,1a ) :1,:i -,+ll c,,A : _r_l+ll Jd .il$ ctA g:+fil 3j^+Jl .,.I' ,J$t Oi f-S

'-"S;+tJt

S c+J$ll /2

.J' .il $ : c-r-" -r^i 3i ,3gs sqJS t.J$ & t-J (crqJ$ ) Sdo-' cjs.i -l' 6rLc g,aiaJ

.:Lull r1*, jL; 4jL Uj, ( tomus Ig44 ) ot:*9Vt p SO2 jL; 4l$

-l a+*Yl r;-.ljs-ll &-9SjI ( SH- )cJ+*a:rl-r a-cJ^+-o i;-la Jr cjjtr- js,.L otlll c# \$_l
-n+ rI-9 . lL^r;)l rJ. lrc'

4JJl o.rg-e ajli sqjll u+ 4+j-l'.' JJ t4ili a'riiJl ,,r-, SO-; J.... _u; +JS C cg-..:,ll c+JSl
.1.6+,.:.: el-.'il ;ri.'t1, JI-III C dlJJYl +JS gr";lri^ c\ii:+

g.ler-1 ','J(-rj<'f ,J-+ 4iY tLA ;:Jc. $-l *hJl O-r:ll cl. %I - 0.1 dJ^ glSiYl r-r''rs {141 6:l:jj-l
ouJs^ J^ e-,l l-s crt-':" 3;Jt k+" o-rs:: eJl_, methionin 3 cysetinj cystin ,JL {$^yl ,a.ljsJl
ur,,iiill crl-&c e t.J-+ crijl (COA) d- 4J.J-!yl .':UislyJl u+: c,r+-*Ul_l cr^lillS 4il3gti+ill ,":,u

(txl5 aii.=;

ut'tKdl sinigrinsiiL+Sj jcJ=+_s4+Jl ."#oyjtEr-'r,"-,4^3!ii el*\_d;JLl;rl-i_e
.O+,:t-t *: Ljl;l_#-,SiJ cjr:Jl_l p-fll_e diJl

.!Sj,f cJ-+ Y e-.,i Yl t.J**l-,-rJS.Il +Si 4". .d cJ--Q.:

.+JSll qlaii U.btJei

,"+ l*) JlJi,:Yl JJ 4Xl- i^:Li cl;*:i k l-Ci-l 6J+:! crtjlll t l[; ,-l-rsl N Lbiij el*l4+st,#
& a.:ii cFp i J+IJ 

"rtt 
X ,J"S! 4!*ll dlJJ"Yl & C-rg a':ir 4:l;ci xh_l (c!l:_lYl

.d,1;.9S3ll qoll el-r;Yl Jl 0!,*ll) ;;5Yl rJ. N gJtiiSjt ,,,1,,.r (a:*.tt )eliyl
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pJgi.4ill

ts*t d$l qsjlrill ,J$^!l sf : rATP i-quJl .:).Ls .:q-lJl e ,J=+ cr$l ,,46J1 J.-Lr,ll cl^ _*_r
1.|i'.! : lecithin Jil-Xl JL phosphatid_ri Glucase-6-p JL Jrijlt ,,:-oL.J c:l;-l d,1;3SjJ

J'.3ll clLJ-li cJL CO-A ."/ilJ c}i!r"s cJ^+ -l RNA : DNA !::,ll ,;.^l3nJl .JSj j cll.s
J lfo-2a 4l^ Jr 6J+s L"jr or53 ++^+ pH qlJl a,:J,^= d.ts -L cl^,+ J zymase #i &
!-l*b dlq-F u+ iJ-,!^ 1,j*rl L^rJ J dA Y a:i d+- S -9 N e^S-r ,a_e FIpO-+
(:S;Yt ) o:S.tt suLujl c+ r+lr, 4JU-j e!S-r eluA 6ti t* C *t*yL, : orthophosphatd;
CF Oi FJJ Jf 10) r= JJ cJ.-l 6J*5 clq-hJl cr. iLU cJs,.tr cilj<J^ cl, 6_r!, o.ra3 (,,,tL-f,!1,

G^+ cd , agpJl s)-cLi:ll er^+ ,f LLa 113.: eti-,3ill ?,iJ J ,i:j;- Lt. !i-l .rl3*S cLill orA

3r+"Jri-rl Ll5,i,.lqlJl _rl.+ oQ i's clJi":il eU*eil1 .jl3 €$ C, ,,,ai allJ.ll *.i, ut.:,rill ,:r*to,J1
el4il j:.lr cl:si. ;,aie g _r .Phytin :r J.l qjs& polyphosphate C euyq ,r,g-,slt 6J+

..,-U'^:ll !+SJl ct' _l ,c,UJ::ll oQ e:ll..l\ oc u+ gJi+ : +-Lsll JJ L;f i,+jyl 1)o g!ii.i.r ,,.,J_.,

a-:i tS t:$l : :ljll e,; et+L"c _l :trj} j6-- d^tc : _.r:$l c,ll. J u+ L_U. i..,.ai al _l

.t:i+ll t:h: J^ .,s gh+

e1-=1"Yl c.rlr -$l _l clLi-,j 4i$ 
"! 

,J,aial _l lo_,_f; iJji eLiji ,,1j11 -, ::$l j 4j^ *S o* ff:,;
P,Ns-r;jr dJ# 4!)- r-n:i elJr, crlJl .;*.j;4]ll djl-;ltll J+ij $ 4+J:i-,iil 6r^.,,Y1 ;i{;^.lJl

d el-F)tl ,rs c;,r; JJi-il1 iJlj rcl+3_,,lll cilll rFl. 1ol r i-.. i 4"6[ill JJIJI j -,:i-Cl ;-p_l

N U,aL i"l

. J"-U"il ."'r cj:ls cllir gi ,fi 4$qJl {+,"jyl d €F rac' jS^:,r a-Slj _l

P,S c;:'^-ic al# cJil$ +;tJl ,Jta+ qri.+-l 45 3 rl1+Jl s .,Ic, S.ll _l 1-&ll ,:ElJl i ar-l 6a

.,'i or-l d+l- pjJ-':jl j.i rJ^ O"d,*r+ll e[iil dL 4ptj,:il el:*iill ,_r+ *fc' diil$ll l.ra jja $ j
jA _s Antibiotic 4+_rJ.Jl crlrL-:,Jl 6Ur) cilyi:ll -tl*,Ji i ij;lr cj"rlL- ;3r uuj: JJi-sll r:lSy

.J.V Af*.,rJ. cjlijjYl ,rJc ;-l$l af ;i it ,:!.ll c+ aSJAi^ll :,-U*ll gr

,-:tlr g,ul L,,- ji lx !,ill rt-,il1 ,-ilJjj +- J.jll ,-iIJj+ ..ulill *^- 
jAffj

clill-l .chjll Jl:i^:l l;a=i *eP,Jaiij el*|oi :ael;rl-rll :-itycj,r+*,iiill oJl e^eFlJl
d ts e+illl i$ p r'-i: .3Al; $ J J.,.-j'll lU 4+lJl JJ l_,uj orA ;.jri J Js+Jl a.:jll JlJi.:yl

.elJiJl ;JJl

J,"=Yl OCI -.(4 3 c.l-l.:aj,rJ$l flj aiil+ L^ sU$:>ll +_:S J*rL JJ .ery ;:i.*Ell ,;,-i: cll
*l;r^Jl a-ir.-ll dr-ls J' -t+ cll+ge-rsil fU: $tJtt ,;;rll str di. JtJryl ct' gJlj+;)l

dtrl-,JXY! 4-iJj-.ll
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:dJi"dt ;roluJl

3grjall zn** eujll

dL l-d)el-Ei _l Wti..o ;i , i,li:.i ciL"$yr o$ _l ei.jrl .'b €F+,r.rrr* d! 70 ,r^ -,Ki +,1
Phosphatase. Ddshydro g6nas e, transpho sphorilase, Isomurare

,jll a.:E J k+Lji.. J clL-*-l,yl sSl.il q)Jy 9 -l ,c!L.ljyl .S rcL,* cJ.L" :a eL;Jl ;3r el
Polymorase diy q)r-F -lA : NAD-I NADP dlyl dly i-t-le s.,r5j-,rqalt tj,+ cJ^,]

DNA: RNA I
elj;,.y)eaj] a..Ji;^ rl_r d J c:liJ.S)tl l.6.rc. e+ rJl cr)etjill i rcl,* &1-S clq,1!l f*. a:i tX

s+r.Yl ,c".Hl dxF -l:+ clr-ill eA e+- sjl-SJYl crli--ll ,Jid+ dLjJl L'-ij Oi .L-el .ii (4$\ij
+-F: ,ji$ sll 6rul cy' : .(drq."SYl dt-gs..ll ar*t-Yt 6rc[ill Ja J+-yl llA J)Tryptophane
;i e[;Jl ;;o i.l5-:,.ieu,- -tl*,Ji .,lc t<jLji"L +lJll c.,S & gt,;lr Lda+ r*ri.r.r r! 3 c.rlil,,,(3yl

: (ellJt ,':.-oL- ,J*9si) c:JJE-^ll J+"SJYI .r_n- pr'4 t-S JJSr.ll elJl i ,u: Tryptophsns irL
.Jljll &Jn,"+_l :Jt d cjlJa JJ .s.i &u"SJ)l l-u plrrjl OL t4i &L+yl oj6 ,.,ilt $

& eu+Vl cl^:S crl.r riii t.+ t^e.Jt J^-u'll dr cL-!l ,$,+ eit-r:-tilts $rll cur,rtt i.jlL t-i
u:S: _r qj'ill 6_eJt e$l _r citi.r.-ll drJSl j gl;3uYt il;ayl oFJ -r J"l ,+ el;lt ;.-:c ;i

.4+$-ll slrL-a.ll

4pU,:ll 4"6hill -tLJYl ,s a.rtl*, -!Sli ,jJS: 1-$," e-t-r-rJ,sll 0^ JilS _,^:l .r-Li J"-i,ll lra ct! _l

Alcohol dehgdroginase djl crle J*$J & ,Ji"'+ ,*i ..: K spergillus.sp.d,lj" dL
..,i *.'-l $i (e113a-Vl) Al;pYl *l-ri. J "r-1 

\-+ t*i.cl+: 4$l ,.}ll"ll L--,jll+ r#L-i a:i tx jt.=Il j
Asr;ospores -r conidiacl^ ds d,Sy {+"d! i tsll olJ.li"ll cl. 0.5mg lmI ,y _,si ;St:l _r Ajl

a3Si a.rl^c e^ &)- elua ;i ..-l $ *e *l;:till ,Jia+ j etj-r.-ll #Js 6r!j & ,J^,; ci rx
Laa l;3.1 +l ,ti .+-l $A 4+ J.Eil p-9Jt gSJ ...,+ o1-9r ,-ras+ 1*$ l-i .U-'r'lS$ rl.' Jl elll d crl;.r=ll

.e_9"Jt oia 6l!Y

:dlJl .l,alj g:t_pi

,d q.,JF.i J )y -l .!iJl ;l a-ilJl J.-! J iill +*F: _l ci!.ll J^ d cjt:o JJ a-:ii: 6er3.r

d ,-r-+i ft-rp -l +L!"Yl J JljlI l+ ts , c-:l;-:,.-jl dlJJi d e# J ,JJ+JI Jl-,,ii JL dlJJYl
JJr=Jl cl. : .+!-,_dl 4+,"iY ,$ :b<ll cr \-*i $ J ,e$ll iilill dlJJYl e+r _l $:-61 e;: 5'U , ;;rJl
lla ;l--ri:,,',',i,i qjl rJ^ cIjJl U,-Uill .rb k _r+ CU: i;l-:Jl lrLlc)l ,fi & _,+xj Oi UA JS.ll+

6," 6-j-;Jl grL^:icYl ,rlc ot '' it1 ,,'ii lJ 
-9 

i-rll-.-i!Yl a-'=Ull dJ^ 4i^oi o^ alji..,ll o+C t* A Y J J"-i'll
.k+.+U^ JJJy,Je cj_..--ll ,J.t-:L-,^ll 

"rg

J"-Li'll .-i ;'l rJt-::n JJ cEry 4+Jl d .sJSl J"-U"ll r=i .t 6J:\S crl+^S r-n-r ,,,ri L)Jl .1* 3

& -i:r l- -r pH 6$j C ,fr:l lljll j ca dr. iJ*S elx !r3 )i^i (4S#r+Jl) d n -lt
.dljjJl LJal. 1ol
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Mn

r!^*i -l .i,hJl O-r:ll cl O:+tll qf e,F 500-30 dJ^ 4$q!l i. "iYl ,rs 6:l-+ J.^-j"ll l* $j
.Mg, Ca r:+9 ''+.'ij^ll cJ-!.; J &l.tll r-i:*-+ eii cil+L+Mn++ , -,13^ ;ai ,J<q _,+x,_iJt

.+uJ Fe*2 i.rk: a:Y Fe*3 4+sll JJ Fe*2 JJ+NI q'.,,1 #t$ & &:f JA c!!i[ 1,4n edt-L3 pai

-r,l$_l-,:lsll +"F +t' .=+ +r-ll Mn.rsL*r: .\.r-ll o-il JJ cari Fe*3 -!S-l.. rl'l liJ 3 rcttiitl -;qL' d clJl otfu; cv oz rilLil J) ,f.-5g a:i tx .,J-o-J! ,-FlJ^s cj=+ e+- ,J,.^,ijill cib!* .#
.JJ^:ll q+SJt

dL^"i d t:r al ;i g,:+ t^S (cjljjiyl J 6r-,Sll c5;Lc ,,s d.,Lg;} -t$j^ j rc.L,* d.t S di^,J J
.r:l-ull j (,-aU+"S_rYl ) JCI r':l-b."

u^Jl k+ -r crLs;Jl ,-r+ g5sr -r :Jl & J.$ ol Ci .+_r $l e!:J"slls l+Jl clulii\l d t*i

(Toxines) L-i'lll

:ji+niJl ,-,ai: gtrlJei

crl,lr..)Jl j,-ilt {+$l Ji.-yl OC! 6lJ3yl i,$i14 ,J,! .s.y _

JIJ{,'-I -r fill s+ ct'b# ,,'r.r ;..:leli J e$l 3 *$3.:lilf J +tJll cJL s!:ll J.o! ,,,+*J t , ' li a.X -

.lJ.lJ.ill crl+ _l .U,,slJSll e u,all ,d$l crUl_u1.!l_,_li

.dt.^ill c!tr cJL ai\iliill ,c"+,jl;_9i otritt ,,,,,,,0J 1-S -
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