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·I"Jfil .!lli '-;lW .;1,;;, 4_,......,. l"'y.'jl 

.t;l.u...\1 u� lY> �.JY. � r.!J.i"))l ..ill� y� .JI �.?.-' LJI :��_, 
."..b.l_, t.!j.J r::._l:i:.'i ..b.l_, �" :�\ �_;ill w.-::._, �El 
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�_:/:11 ufo � ..,_ ..rJl <)l\Sll <,p wi;W ._; Jl;. � ;J� 
P,l.fo �J (b) �lij\ 10'"'\; .). J_,..:;; ul (a) l.lcli1.!1 ;,W! .:fo..l 'JJ (e) 

·<S_?.YI <,_,..11 .:i:4lijl _,;t.. u;_,;:;J (a) l.lcli1.!1 ;oWl 
.1...;) �� �_;b C� �} (Garrod) �� ..!.J�_, J� Wl...l.J.l WJi � 
� \.... 1'!.\.:i..;\ � U_po-;Jl o1\ W.l.Uc.l_, ;;_;ztJ_,ll w� �_,l�l wl..;l-J1 

lp..IJ' ti_,...J '.¥.>.11 'i.p.JI wU.\Sll � .j (Mutants) �IJ_,!I wlyJJ\., 

.j_,! W"i� ;._;,J..J_,ll WI.}J:JI WJ?-;�.! �L.b.4ll LJt.S._, -�1 � rJJ:..J 
..ill� Jt::... wl_).bll �� �-'� �ly.l4 ) ii�l �y.l\ wl� dn. ;�:'' 
'.;_,JI .o.il\b _, eiJII � 'J y;;,JI � _r:.ll (Neurospora) �I <)ic _).;11 

'J (Wild Neuroapora) �YI y,;J1 �-""' W;, (B6) U!"l¥ll .) fo. 'JI 

:.;..,Ull .:,.. -...lfoo.l .:,.. i"' )l, ..,JI�I � .j <J!Ai¥JI 1;.. ..,JJ C: t..., 
. . .us.. L.., '<l L.\bl .;lli., L':/1 ·'-"1 ·L -·- I .illll <..... I. ·'" !:""" ,_,.. - - _ _,. - <r- .o- u . !?"" - . J' _,.... 

..,S.y J_,., .:l ) �_:,:.':/1 1;.. ufo. ,.li ;_,;loll ,;,. .} t..l ......,. .J!A\¥11 

�J-""' J;r.U y,.; I;.J; (B6) .J!A\¥11 �-fo � 'J .ill;) �I <l¥J 

wll_,; ;:. . t..;; ..;..., .;JI � ) -..bp... .j (B6) U!"� ; .)lbll wy_;bi!l 

y,;n .:,.. ;jlbll '-o'J_r:.ll ;I w'J)Lll -'>lyle c;tl4 ,:,;,.1;11 '-*"' . 
. w!;'-Wl 4"4-lfoo.l .j '-ib..ll (Neurospora) 

<,<.JJ>o �u; .? ,.,._,'Jt.. <,Y-"' ;,t.. <Y-fo ul fill4 .r.� _,. 1.... J 
� � �1.!:i.._, G�.!Li..o �_,l� w� � J_fo.. !":!) o��_, �!_, 
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<;WI .:,.. � oi_P..I ._i '-i}<"J wl..,jlYI .:,.. _,.,.JI � l>�l..:;c.l ..,.!) ;.;t.;.� 
61.l · . "' =<........ wWll :till:; •- " n � :0.....1 • ' · .« ..n;J 

� t..J-- � • • .. (S'*' f.F'JY .)¥ ..r t.J,.,..... J 
. .:,..Ji .jJ �)1 .:...JI � 

:�.jll ..:.� c) �.;.tll ..:.\.;iloll ..:.\....\.;.> 
� :U,... '-P�J ;p. (Glycine max) � J_,; wl:;l,>ll �J 

(Inefficient ;_;i.bll ,;. w,... ..m!J ('-l,;ll ._i � ,_,..,il) � <1;,;, 
<fol..>"-1 � � YJ 4!-U � ._,..,;, J...:lj .,.LoYI ..:.l;lll W, Plant) 

.(Efficient Plant) .r�J ,jl�};l )_,;...! 
u\_;i.l:Jl a.!A WE 0�...?.-_,.Jl W�\'1 LJ� �.;_,ll WU_�.ill , .. ,;_,�1 .ill 
lu..llU wlli..l · · •- Ul - .ll!>ll � � U-.'jl ..:.t.W . . .. . 1..)4 1!-'J tr"' .}.l.J .. .. • • .. . .J 
(Fe fe) } (Fe Fe) ;Jll.. wtJ,..l wfo (Efficient) ;�I } '-;1-o'jl w"l;lll 

u._._;. f. (fe fe) � wu,..l> wfo (Inefficient) ;�I _# } ;_;i.bll W, 
,;!; � :.0._..11 ) � �_..II ._i �YI pyo '-'y-ol .!>_,.,JJ 
} (Hawkeye)_,..JJ ..... t....,u.,l ._i ;_;;> ....;u.,J � �L...J Brown .s�i 

u-&JIJ (PI)) (PI - 45619 - 5 - 1) ;_;;> _# ....;Li...,l �J:,._ � (HA) 
;,t;S .L � ..:.liS (1- \  · ) ..i ,.. • .  ..i I..S � ..:,U,L; L .-<-n .  � . •  -' rJ � �- , J J �� 
:O.,M �_..II � > Ul fo ( H · ) � � J5.' _,.,.JJ <JAt....,u.,l 

.:0.,� � _,......!1 u-oll...o;. CF- .folll u .!-"! <p �)l 4J..I-"' J 

w�l.illl · •" :o..,.s., .l>.lo.ll w\.6 ''" ; ·"'I wtl.illl · L · · .>1 . U"' .J=' . . .. . JA �  _,........ . w . � J 
._,..,;, J..:;; .? } ; _;;sn w�l;lll wl _,. ..-4> )I ..,...I wl _,..I;.,..., ; _;;sn Y-'­

.:0.,» �_,.....!I ._i jJ_,.,JI J5.' c)) 4><-'>.11 Jl�l � _,.,JI 
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=�L..._j.�l .;..; lJ"ill � �l.;ibll 
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,I · ·-• n �U..."JI · :0....1.>. :tu""\.illl wl -"-' · .:,.,. <JSl �UL . .nc � � .J � . � �  . .J J � J.r.� 
dfoll �J (Nlf",) rJi>yo';l .)fo. �� yoll1 � � .;II (Chiarella) 
. _; wUL ··' 'lili..';l · t....';l · · .<< J,..'; ' - '  · ·"' -'--' (NO- ) �- � J...J'!''J .. . t..)..:l l)l...,..... • ..... �J...J*"" .) 3 
O.;fikll d_;i.bll l) JA .ill:l � rJ ��'il .4:-.!ii �\S.J U\:i4.ill o� �� 

..,JJ wlfoll JIJ".I � :UJy...ll (Nitrate Reductase) ,..,jll .)c. <jY,:, � 

r�yo';l 

- t - _ ,._ - Y - - I -

....._, "-'"""' ......, (G<afting) � ,_,.Jl+- � ._...,:..;. ,_J •(1-1 • ) ,;J J<.:. 
;.._J """"' ..,.s.JIJ (Pi):,W .Ji- ...wl1 JJ4 ._.k- ¥>li � .) (HA) :.W 

-� o.,i �!.l.a"'tfi vi �'i\.:1. 
.,jiJJ�I ;I_,.,., <.<lJ "'" I... (HA) :,lSI '""--I ._.k- (PI) :,iSll .,0 UJ..ol1 - I  

.<JIJJ�I ;!.....,., <.<lJ y>)< I... (HA) :,W '""-li ._.k- (HA) :,W UJ..oll -1 
.<JIJJ�I ;l_,l..ol <.<lJ " '" 1... (PI) :,w .Ji- '""-li ._.k- (PI) :,w .>�- UJ..oll -r 

.<JIJJ'I\ ;l_,l..ol <.<lJ "'" I... (PI) :,lSI .Ji- '""-li ._.k- (HA) :,W UJ..oll -t 
lfl.!Jf' J '-;;411 � � � � Uijol J;»Jl � ;,LIS ,j <.<lJ -""" � 

.loii l.;l1 _,_,l1 
BI'Own et al, 1958 :tJ'o 
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nitrate � 

No-,- --+NW• 
reductase 

=.r"iiS. 
. . .  (r-1 . ) ·'� .:..� 

(Varielal Differencies) :� � <r F.lii 'J�'I i•l.iS..) �� 

.) .,.u;. .)!  L,le. ·� .:..,t.,ill ,:;. ""''J t_.ll � uU..,\ 1:.Jj ,.. 
J'"'u.JI ).li. :U_,...I u\:;l;ll\ Jh' (' <J-J .sY,\JI uJ_;l;JIJ l.,yll udJ 
,;. ,:.,1 � J-•!1 .;JJ; d "'' .4-Jl �J .,�,;_,._;; � < .• , .. n t,li::.JI 
""'"' ,) �! � ,; J, 4-Ji; J .:..� <>"\...1..1 .) l.ilW. ,_;_,]. � u\:;l;lll 

_r.&l � ��� .J-<>w �...J li JP .�.J� wk. _>ij � .!! wt-. Yt 
<,� fol <s" �\ '-c_......JI ,J � 1;.J ._p.\JI � <.;JU.. 

.)_,"J\J � '-c_......JI 4.,t (' ul�l ,;. u_,.,J 
� w...., t.., <.; u.. ; • ul .. ·J -' hl1 .u\ •• c..u..J\ • .< · ,; \,F � • '.) � ..J:!a..l t.F'- .J.J . ..T'" • • L)� .J 

W · . ·._n .. ·.< <.,..w ."d L'j_;. . _; w..,..:; w1 .. c•" t..,"j\ ·1 �\ .)-"' � J� .,...... . � J� � .., � ... .) J "' .).J 
, L ·" < .  < • .. C.. ;n "-"! .H w\ . . ,;H ......, . t..; .;Jl.l, "-"i::..J\ ,.,. y _,..... ........... .;o-,1 <r - JJ" _,.... ..>' ..- . -

ut,ull J.;jo:; � c) ut,ull �..,:; .:,.... iJW..'j\ 
·�:;.:, ,,.... uu..,l <..u • . _; '-'II ' ' ' -'1 · ; ...  q ;,t.;:...y\ ·.< . .  .J � • ..Y r..r • .J.>'' Uo'"' Y"'"' Ll"" � u---: 

Y-'- u J_;l;JI J) <fol � :<... Ju..n ;,t,jJ t,<--" � J 4-oS 4lli ;,t,Y. 
• 1 J,..., u...:;:; uu..,l .l.\.i,;..l · <..  .:..W � ' · . _; (:i...rlWI LJ.1Al • • � . .. u� .., J  

t,li;;Ji _,...u.JI .!lt J¥.U ;.L;S •-"4ill �' 4Jiilll .!ll::.SJ ..::.�1 <.J<>\...1..\J 

.b.l\ uc �� jll jfo J.!• t Ju:, uU..,\ ) t,li;;Ji J'"'u.JI ._,..,;; t Ju:, uU ) 
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uly� J.... � l... 4;i ..;.;.. .;n "':' .,...... '-'A ..rl' LJll5ll .:) ljl 
� . . .  loJi; � .:.� � • WI ..,..t...u..ls <;tW :<;.. _,1..,..;11 .:.l,LuJJ u'-i .; 
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