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W:!'Y ~\It t"' <:::t:i.i! ~~ ~ ~~ ...a~ \It ue. ~ ~.,b <..:J~.J\ .~.J uJi.::..411 ~ ~m ~~ u-o 
~.I~ ,~WI~ -'II wl~ d .. lii .. 11 · '&.l.l.:>. <..:JW 1-:- ~~" I~ · -~·,All :UC, · \...ii.<:.'ll y .J .. .. >"' .. .J.Y-" (JA ... .. ~ ~· •• (JA (;.- .. _j-1 _) • 

. [Pelchuka,l999] .u.1...l.JI.} -o.t~l...JI .4J''Jill u 3_);.!4 lJo">G... ~ .u...a11 ~~.by) 
UhS ~ . ..!. U1..S L -1~1 ..l..ll:. .!lll ~WI :uc. -'". '\'1 w -·-'I . ··-"'I w ; .... !' r..r-' 'T"' .J .. .. >"''-: r..S->"" • ~ we ~ . .J+"'o ~ 

~u4J\ 5.5% Loll...) 2.8% ~Ufl.J..>:' 12% S"l.. 13% :~1 ~ '-i~ ~}I <..:JU\~1 ~ fiJA 

~ ~1_, ~~~ ~~ <} ~'~ ~ Ul..s ~~ ~"'~I ~! 4.!~} u~.l 2.1% n .... ~64.6% 
·1..$.,?. \'I y ~I t"' .u.b. 

1..$~ ui \.:.il_fi_,i y_,l:;.. .,..~ t.J.Jj.JI ~I J~ ~ (:&assov, 2003] Y.J4J ~ 
~~~ -Uu:......JI ~11 u .t:.lt :UI -'1 '1-~'1 L -"1 r. .. ~< I I .1u:i .. _ .,, .~,,. _i ..... II .. .J .. .. ... .J..r"' .J .. .)y U"' _,.,.... "'~"""' ~ U"' ~ • ..):! ~ .)~ <.,? IJ:!-I.J.Y-" 

·t.J.Jj.JI Ul.....:J\3 J...\.S.II ~I .lL........liJ ~I.Jjll u.J~ (,f""t......l ~ ~...)-" (!\:i.i'jl ui.J ~..l>o...o.ll 
.lL........ll 4.!1....:..}) ~..l>o...o.ll ~I ...a.J_); ~ Jb,.ll.} ~ ~~ ~ ~~ J...ly.ll rAi ~ 0-o 

ui ~1_;$}11 J~l ~ ~~ ~I.JJ ..l..ll:. [Borissov,2002] ~G...:i <..:J.J~l 6p.. :(J...\.S.II ~~ 
o.lyJ ~ ~ t.J__,.l ~ (.,)..::>~.;.. ~ ((,f""w_,Jt.J '-i.J_,i....ilt .lL........ll ~ ~1Jll4) ,.;_,J'lt .lL........ll 4.!1....:..) 

.:u.b.WI o~ ~ t--'.Jj.JI ~I .JJ~.} ~I Ufl.J~I ~ 
.h.-..3 ~ t.J.Jj.JI (Ukrania) ~I .....u...a ~ [Chassov,2001] ~6...:1 <..:J~i ~ 
~~ ·i O..::..U.:..i t · .. 11 .....u...all · .. _ ~~~ .;, ,....! 1<1\ • .. ··'I~ • .bl.U I~~ ·\WI.< i u .. 3.)..>""' U!-:IJ ~ _)_y-: ...... r.,r- IJ:!-I3.Y-" .. <..J,!-:1 • .) u .. __,... 3 

· )L s · · · · .. · • • <..:JI~ ...a~! ~~ w.u : · • .. 11 • ~~ ~ ~- • • .....a~i ~ .3 ~ ~j..):l{..$~ •. IJ:!-I.Jr. (JA .. • ~ £.?~ 

u-o .)_,.l,JI r..S~ ~ (-l_,AA J~ ~ ulS uJJ) ~ t.)J.l y.J:i ~t.J)I J...ty.lt u!:! ~~ u-o 
·Uft3y,ll 

: .UI~i.., ~~ ~~ 
.ui · ·· .. ti .4a..o .ul O..::..U.:.. • -'WI • t- <.....i.W\ · t. -t.:...... ~~ ~~ ··-"'I • 3 L):!-13..)-i"' ('+'" .) .. (JA (""' r..S_,.,.._ ~ . ~ ,- ~ ..»'A:! 

l.,t!W:. ...au.-1 ~ J~.tl ~ ~4-l' ulS ..ill~ ~,.,r.11 .).lt..- .l.:.ls "fiyJI ~~ ~_;. ~ J;...l,! 
~ J~t J...l_,c. rAi 0ll.l;1c. ~ '1, ~ l.,tl~ ~~1;. ~.,~~.)A ~3y,(..$~ <..:Jt~ e::t:i.i':/1 

.:i;i;:ll J..,\y.ll3 ~4lll 4.!\.:iS.liJ ~I .ll...uJI_, Ul.....:JI ~ ~~ e::t:i.iJ 
J~l ~~ 0-o ..ill~ 3 ~ J,..l _,...11 o~ U;H o,.li...JI ~~ :i.....I.J.ll4 W 3\..i:i .!lll ~~ 0-> 

_;b J ~11 Y~ ~, y,11 ~Jlll u ..... ~ L..S ·~JA ~--'..>:'~..$~ ,~ ~~ '-i.J~ c;:t:i.il ~ 
'1·-'1 $ . <.....4ol1 '" I -~1 :i~ L I . 4...... .l.JI I 1·-'1 .I<'. ~~ d . .i.ii .. II t.:...... .U"'..,..... (.):!:+ • <..<...~ ~ ....... J"-A (..P.' (JA j.) U"'..,..... ~ . ~ 3.Y-" t¥ . 

• ~I.WI :i......Ull I~ · ~ 1- J · · -- II ~ ~ r..r IJ:!-I.J..):I r..5:""' ~ 

~~ tA ~b wll.U .. 11 t.:...... • ~ J$ ~ ~ . ...! ~1-lll ~'11 · L...:..\11 u.... ,, L..S ·- .) .J .. 3.Y-" t:!-4 . (JA ~ • - y ..... . - .. (.,)..::> ..r 

• 4...... ..?.J.l..JI J...l yJy 
MATERIAL AND METHODS :4J.ll.;h.J ~\ JI.J-4 

61\S '\'"if'\' • • o N' .:iJ:.!t.:......l\ " " ... _ "'~ J ' . ....! jll .l 4..l.:JI..:....a . :G ·- ·:11 iJ.ri " 3 ~ (J..)"" ~ ~ .... ..).J ..):! t..r -~ .. ~ 

<..:JU~fi '!"""/ j~ l,Ol-0,95 ~_jill ~_,1. '~.J 44h ~) :~Wll d.i.....ai_,..JI <..:JI~ ~~~ u4) 
r.>"w_,JI ~ - ' ppm2l,3-77,1 .J_,i....ilt ~' ppm1,88-1,7~1 <..:J3}tl ~ •8,1-0,70 ~~ r~' 

.ppm35-l3 <)SJI 
... _ •It ~ • \:i.i'.ll . ~~ J \:i.i'1 :i...w.U... :G ·- ~11 wl · . ....! :G --II u ·'"'I W1l5. ~ .)3 . (JA c:: f- r.F ~ (! !- . .~ ..tJ-"1 ..... -~ J...r=-" 

:4..:~1~ 
• .lt........ 0J.l - .l4 ~I :U..La... - ' 

.;_;'USA/ ~W o-"LA I'~ P60 K60 -Y 
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._;~/ ~w o.l~ r.tS N60 P60 K60 -r 

._;~/ ~w o.l~ r.tS N90P60 K60 - ~ 

. .;~/ ~w o.l~ r.tS N60 P90K90 -o 

.4 ui.Jfi.JI -l.le. 'r r 50~_;.;Ull ~~ ~t......... ,~.,4 r.tS 27 ., ~.J4F 20:.;1~1 u':l~ 
2 ul_t! -r ~I ~YI ~y.ll ~~ _, :~~I (>4 ~ ~l.;j r-J 

~ .J,..I.$.!1 ~~ .;_,.b ~~~~I .lt.-:.. r-J '<.i.fi..JI .;.li~ r:;I.S. ~l..JI J~l 
.~lp.ll J:b;ll SPSS ~li->H y_,...W4 ~\.p.ll J.!,6.:i ':?..r.o-1_, ~ISll ~~~~ d . .c.l...bil4 ~~~ 

RESULTS AND DISCUSION :t.!.:il.WI..t ~'Ulll 

• .ll......... - Ill J~ -~ :~ ·-~'I . I I . . i lll w .\.:ll ~ ..) • -~ Uo" .J'" ~ (J ,..) • ~ .•• 

"'~i ~ 1~_, ~~ . .;~ ·;;a • <)Sll rj:J.,~I I..Sjk..... ~ '-""~ ~h '-?1 ~ r.! 
~ ui.S. c.?~l _fi.Y.I J,..WI (.ji_,, (Omsk) ~ ~~ J_,......,..... ~ '4)-;-.:j ~[Vavilov,2000] 
~ __ . .~,;; -· N~ ;;, __ ,, u .1:.11 ~ts .1>. .. _.,,, ·'· • ...! • - .. ,, •. ~~ ... ~,, ~u, 

- .,....... ..)--1! ~ ..,..:r."" .J....I"""'' ...,»1 .r-~ ...l-F"' ..... (,J:!.I.j..),w I.$~ ~ ~ ..):1-1 

[Kodanov, 2001] ~411 ..ill~ ~I~_, J,..I_,..Jl <)Sll ~I~ (>4 %YV,'\ ~>~h ~ u.;J... 
.jl.!_,ill JW c} ~I J~ ~ -G'-.:....)1 ~ 

11.84 .l~ .h....,Wt c} utS. ~~ )lSl ~~ .J-'~ c} U:fi.,~, 1.5_ibw. 01 .b.._,l 

t" Jii:ll~., .;~1 ~ ~~ r:;:J.,~I I..Sjl:l...J ;;~\ d~.J_,tJI o.l~ ~ ~_, (1 J~) 
t.J.;j.JI ( Vera) ~ ~~ J~ ~ [Chatelov, 2002] ~411 o.;~l <!.1'-.:....)':!1 &ill 
(>4 ~t......... u~_r.o. t" N _;_,J':II -lWI (>4 ~ u~_r.o. r1~4 ~ ..!l.G.l .t...y.l.,l. ~ c} 
.JJ~ ~ r:;::i_,~l ~ _,l ~ J3l! r11~_, ~~~~ J'-W4 oJii.ill ~~~ ua) ~ ..ill~_, K.,P 
~~ ~ ~ [Plechov, 1998] ~L:..:i t" ~ 1~_, ~J.Jj.JI ~~ )lSl ~~ 

. .~l.fi.,':!l J~l c} t-'.Jj.JI (Donbass) 
~~ ut.L.......:.i .J.J~ ~ <)Sll r:;::i_,~l 1.5_ibw. tl.!:i) .,P-i ~>t.;..:;l ~ w' .b.._,l ~., 
~ t\.!:i) J ~.ill .(lJ.,.l;o..) ~.J4F 27 ~-' 20 ~ .;1~1 J~ S.lyj t" :i.c.,.;;.JI 
. .-.! ~ ,\iJI J~ 9>\.il G ~I ~1.$. • - -'1, ...:....uYI .-1 ·-'1 ~ ··-"'I l! ·- .. 11 ...... --- _, _, • . 4. .) . _, ~ ~ "-.? • ..r-- ~ .).J . (,J:!.I.J..),w 

L...l .I' J,~ (.lAL.S.) .ll......... YJ ~ r.l ~I -illS_,~~ .lWI 4-:1! ~t ~I ..::.ul...t-.11 
.l~l :UL....a) _.l.1:. ..bii _, ~1_, .;~1 c} rJ:fi _,~1 ~ :i.lyj ~IS. .ill 2 ul,) ~ ~j14 
i.S~ c} S.lyj ~ rl ~~~ ~t.....JI c)_, .lA~ll.L~ ~ .UI .l;o...l ~ ,(J J_,.l;o..) J,..ISll 
.. ~ ~_,l ~ '~~~ :U~I t\.!:i} _y. o\_;..:j':!l I~ .} ~~<;IS.~.) .~1 .J.J~ U:fi_,~l 
fol ~ .ul ~ ~ ~~ ~YI ~1 ~ ~_.>.JI :Ut:lS,ll ul~ ..::.ul..t-.11 ~ :;~U:JI 
r-_,LWI Donbass3 ~~ ~ ~I.JJ .l.1:. [Borisonic, 2000] ~411 .lSI~., .lt:i_)ll....._,li.. 
. .JI~' J~ &-l4J .l.1:. b._,...QJ _;si utS. U:fi_,~, tt!:iJ 01 \.:ll_;$_,1 y~ c} t-'.Jj.JI_, ..lt:i.Jl 
,'U-....1 ~ ~ .l 1<11 ·.., .. 11 ~ ._! :i.J _,_ .11 u~';ll .l -:-:.•.-:11 .I.L "'I .. 1:j ~ .....,.--, • _,.. c.;- (J:!.I.J..)t'' i.S ~ •.r :U-"""'" -""' _, c.r--' ~ .ft"'"' -' 

.p_,_J_,_}.!ill y,w......ll w~ ~J-' ·~J.l/ F27 ~., ~_,.lj F20 .;1~1 w'J~_, u~t-.11 
~! J;..l.lll u\.,Ull .} u_,j';ll ~ ~ .J~l c} U:fi_,~l i.SY.:..... i.Sfo.- .u:..,; ':?~i_, ($""L...Yl 
~~ ~ ~J w_,j'-11 (>4 .;~14,6. ~)A~~ .. ~ t)l:o ~_,~WI _;_AJI ~ w_j_,ll :;~_, 

.~ ~.l-4 ~ tJ.;j.JI ~~ J_,......,..... ~ -G'-.:....)1 ~ [Pavlov,l999]~411 ~ .. ~ 
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~~ ~~~ ~ ~4-ill c} ~.JJ'il tSjl:I..A.J ~~ .J.J~ c} ~~ o.P-1J:ll tS.jl:l..4 : ' ~.,; ,.!.J~ 
~ ~i ~I ~\.a..JI c} ~_jl .J.J¥1 ~ ~JP. tS.jl:l..4 t W.;l ul ~Ll:f..R-i. 
[~' .;.J._j.t ew.;t 4t;ii! ew.;'Jtl!lJj ~!..~.a_, ,~_,Jfrll27 ~ .;1~ ~'JJA.A 

• . . ci_,l~ - . Ul..l.lll S t....».ll ~ ..u:.W I • I ·.J ~Jj'il <.)4 .J.J~I . . ..) .) 

~.J4~..;1~1 J~ 

~.J4 ~ 20 ~.J::J/ ~ 27 
~ t::.l.J}il 1..5~ ~~.J...r.Jlu~ ~t::..l.JJ'il 1..5~ .• yll . 

1 (..):1-I.J. 1..5~ 

~I t::..l4llt % ~I .J.J~ .. ~I t::..l4llt % ~~ il~ .. .).J . .., ,. 
~~ ~'i\ ._r.yJI ~I 

•] 

14.9 ··- .. 11.1 29.1 11.7 1' 
39.6 10.9 29.8 11.3 2 
41.6 11.9 32.8 12.2 3 
51.2 12.6 35.1 12.9 4 
4.7.6 12.4 33.2 12.6 5 

\" t::..ll_j 

45.4 10.9 32.9 10.8 1 
44.6 10.4 30.3 10.3 2 
53.4 11.2 39.6;· 11.4 3 
54,9 11.6 39.7 11.6 4 
53.5 11.0 39.6 11.1 5 

· ~. - L.SJ~?~0.05=0.61 

~ t::.l_,) u~J .Jt&./:UW ~::JI.4 P60K60 J~ r-~b~I.J .J~l 4.!W:.! ui 

~w.ly ~.JliA 0.4-0.5% ~ ~~ ~ ~ .JJ~ .)Sll C>.fl.J...r.JI 1..5~ ~ .)! 
w.....b.L4 ~_, .J.J~ ufi.JI LJ:!3.Jyll <4.) ~ t::..lJJ'il J_p.::J .)1 ..ill~ l..?Ja.:J 

.4ll_ft_,i y~ ~ t-'.Jj.JI ~~ J~ ~ ~ ~ [Sulima,l999]¥1 
~~ u~i .J~ ~ ~ _,yll ~ a::Jyj ~l ~\S.ll ::JWI ~w..~ -=d 4 
~ u~_,yll 1..5~ ::JI.ijl I.4S ~~~~ ~t-.14 ~.JliA 0.61-0.36 ~ ~.J 4.c. _,_;j.JI 

·U"'w~I.J.;~I (.):;::J u_,j'il o::Jyj ~ ~1)1 ~t.......ll 
~ ~ t::..l.JJ'il i.J.J::J.J ~::JUI ~::Jt-.1\ ~ ~ r~w~I.J .J~I ~ ~::J4J ui 'i) 

.~WI ~t.....JI.} ..ill~_, 0.51-0.15 J~ .J.J~I.} ~_,yll 1..5~ ~ .)) 
~ 4..UI ·'I ·~w ..:.L-: . .l..l..IS • • • .. 11 • ·i l- ~I i!..tb..!':/1 J_u • .)Y C)o"Ll • ~ ... y .J i;,..):!'l.JY-:" i..S ~ I.) <s- .. . 

J~_, ..le..JA -~A..ll ::JUI -J,:l..Jl J~l -tlWI;:~.J ~I u3.):..11_, t.J.JJ.o.ll 

[Pavlov, 1997] ~~~ ::JlA...JI ~.J 
? rJ ~~.,WI Jil 4.J::J.,!.J J_p.il4 ~l~ll ~_,_.r.JI ~ ::Jl::Jjl u-ll:JI ~ll ~.J 

J~ J..,lSll ~A..ll ::JUI rl~l .llc. ..ill~.J LJ:!l..H_,hll_, ~~YI i..S~ ~ 
~ ~_,:a... _jib ~i ~w~l_, ~_;~\ ::JL.......ll ~~~ ~ rl ~~ .(2 J_,~) N60P60K60 
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\V 

,·,Jt'i ~.J i'.J:l-"'l:i~I.J .J~I J~ 4-;i .)\.~jl ~~ ~k.JI WS1.. .ill~.J ~.Jy,ll ~y ~ 

.(2 J.J~) .Jt.:lSA f.UW o..ll.! i'iS N60 J~ ~_,j':ll 
2 ~l__,__ill.J ~I ~{11 ._r.yJI- :~1 ~ t) c.:»i.J .. ~ll ~y :U).~ ..l.lc. 

~LJ~ t..,.JI.Ji\1 c.:»i.J..r.Jl Jl\ =4..J.)H e-LJ~ t..,.Jlji\1 c.:»i.J..r.JI ~ ~ f:l.i:i.JI ~_p..:lll t) .1..:.._,.1 
~ •(2 J.J~) 2 ul.).ll ~ 4..i.J~ ~I ~'./1 ._r.yJI ~~ U1..... ..l.lc .ill~_, 

.2 _~1.) ~ ..l.lc ~I _,ill_, J~~ yl_,i\1 c.:»i.J..r.JI '.S~ t \..i:i) .1..:.._,.1 

(~.J..r.JI ~ U.a %) c.:»i.Jy,ll ~I.e.~ 
J . t..\k 0.!-l~fo W:!l~fo C»o'i .JY. . ~I .t.. ~ ... y.ll 

~--· (..):!-4 • :!.J-1-4 • cJ:I.J . 

4.J~ :i.il.b.JI :U4JI o..lWI ~J ~ 
.)_,...'./I -r.yJI ~~ 

17.5 26.3 14.5 28.2 13.5 10.7 1 . 
16.9 26.5 14.8 28.6 13.2 10.3 2 
14.9 26.4 15.2 29.8 13.4 11.0 3 
14.6 27.0 14.6 30.0 13.2 10.1 4 
14.6 27.5 14.7 30.5 13.3 10.0 5 

w\.).11 

16.7 27.2 15.8 29.1 11.0 10.2 1 
15.7 27.7 16.0 29.7 11.0. 9.8 2 
13.7 28.0 16.4. 31.3 10.6 10.0 3 
13.2 28 .. 2 16.2 33.0 10.4 10.4 4 
l3.1 28.2 16.2 32.3 10.4 10.4 5 

L.S.D.0.05=0.53 
[Nettevech, 2000] ~~~ ~ ..l:!Y.J (2 J~) ~~ ~~~ ~__,..11 ~~ .U.J\.i.. 

.~lfi.JI J-*"' ~ t .. u..>.JI ( Mir) ~~ ~ ~ 
~ c}SJI W:fi _,_r.JI ~ ..ll..l j1 .ll LJ...lA 'i _, y.ll 01 W:fi .Jy.ll _; ...RJI J.:b..:i.ll J..l 

(..)-"~ ..)#. ~ ~ c.):!l~fo - ~_,.,J'./1 (.jj=..A ..ll..ljl ~ ,(32-28%) 
..)#. ~~_,y.ll ~ ~ ~1.$ ~ t (28-26%) ().!lji .,WI I.Sj=..A c.)tS ..&G$_, fro29-27) 

. 2 J~ ( 17-14%) ~l_,i\1 
~I u-<:>L..:..i U.a t....L....I <....£1\:n ~~ .. .ulr ~ c}SJI W:fi _,_}.Ill wi 3 J_,~l ~4J=..- ~ 
.J.J~\ c} ~L....'JI ;iJi.!-"';/1 u-<:>L....:..~I ~ ..l.!_, ,;;_;¥1 i.Jj.J U.a 65% ~ Ui.4 ~Li ..)#. 

:. '-~ -' ·· ..u. L. ·'"' ..l.! 35-33°" (~ ·'· 'I :t..~--'1 " · ._. 'I 11 .lo.'11 ) 1..1"- ~ I...)F- .U:! u~ _, 7o "'"="..la..4-l • ..l.t.lJ I.S~.J ~ (.S" • .J"""'-' t"" 
· ·';II -'-'-~- · · ·- · .. ~ .. n ·I-·.:: .. 111 ·cJ:-1 U:l-':!" (..):!.).J.J±-1 ~.J.J:l ~ 

~-' l)±l_,y.lt I.S j=.A W:H ~-' ~4-:1.! ..b4U ~Ua d ~~~ ~ ~ ~- L.S 

:(r- + 0.53) ~~ .J.Jlr ~ ~L'JI ..)#. ll\!•':11 u-<:>L....:..~I 
ll\1•':/l u-<:>t....:..'lt ~J W:fi_,..r.Jt I.S_ih... L»: (..)-"~ ...>#-_, ~ ..b4S.J':It 0ts ~ 
u~_,yti y,.:S.ll ·(By..J.l~ <>~ ~ 11\_, .(r= - 0.09) 4.!\.l•~l u-<:>t.....:..'ll ~ ~~ ~L...~I 

I 
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'A 

~\.c. c.SY.:...... .lie ~j_, c.S.ft'JI ~t.....'JI ~'J\ (.,)4L....:..'JI_, c.J:!..»lil V"' ~I c.5~l ulj 

~~ J~ ~ ~ ~ [Ivsnov, 2000] ~411 ~j ~ ...s_, '.JJ¥1 ~ 0jj_,yll 0-" 

.1"*""-'.J y_,l:;.. ~ (Rassia) ~ 

.JJ41 ()4 Fl IE. ~' .)J~ c,i 4Ji;·~l c;4t..-'JI '*.J! ~ ..II..&...JI ~b :'1" ~.) JJ~ 
·{F 20 .;1¥1 J~) tl4JI 

U..h..JI 
0 f 'I" " ' 3.51 3.57 3.84 3.43 3.5 

~J:!l 3.83 .85 4.02 3.51 3.58 
3.20 3.27 3.24 3.02 3.56 0;!j_J:y ··- .. 
3.70 3.22 3.47 3.04 2.94 
5.30 5.20 5.71 5.14 5.34 

U:!lU 5.47 5.44 5.94 4.72 5.09 
1.66 1.59 1.52 1.31 1.25 ' 0:!-i~ 1.66 1.65 1.57 1.22 1.20 
4.26 4.ll 5.20 3.99 3.64 

~_,_HI 
4.21 4.03 4.30 3.77 3.69 
4.16 6.94 7.31 6.73 6.48 

~ 7.02 7.09 7.25 6.50 6.31 
3.25 3.30 3.63 3.57 2.99 

W:!jJ.Ai 3.02 3.12 3.41 2.84 2.83 
5.31 5.26 6.33 5.10 5.40 

CJ:!.i;/1 ~ 
5.10 5.36· 5.72 4.78 4.84 

33.8 33.7 35.5 34.9 34.8 t~l % ~1.....'11 ~YI c..f.al...:..YI 
33.8 33.7 34.5 33.9 34.3 ~I 

L.S.D.0.05=0.53 
2 wl_j.ll <.....U....a 1"\lJI_, ~I ~'il ~yJl ~ <.....U....a ..b.....,JI 

~ .. ~_,::.f ~~I J~ ~tul :f J~ 
'1'..::..1.) ~I ~':ll -r.y..ll ~I 

)~I J.la.o 
'I'. 'I'V ~. '\'V 

f'.J4~ 
I 281 296 173 187 
2 305 311 186 198 
3 331 346 246 287 
4 342 368 255 293 
5 356 372 258 297 

-
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' q, 
· :,1 .:.< YV Y. 1~1 l..1.a..o. ~ ···~' -11 )lSJ ~l'l.ll ~\.,.,JI .~ ~t:u':il ~~~'I ..lS ~.J 1 r- .J ..) • I.F .J ~ .• ~- •. • ..) ., 

~L:ll';l ~~~jl ~ ~t-.11 ~ rS ,;l,!Ul'J.ll ~I....JI t) W:yl li~I.Jjll t.::.~~l_, .~Wil4 44.Jt.i.. ~., 
t.r.y.ll ~ (:!. Y'lr., yoo_, Y t.::.~l_;i ~ r,A_, rn ~ ~ i.iY- ~ ~ 
s~yj 0~ w_,j':il li~4J J .b._,!_, .~l_,:lll c)c e-l.J~/~ YV~ Y. )~ ~ ~j ~~ ~";;1 
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EFFECT OF FARMING CONDITIONS ON QUANTITY AND 

QUALITY OF GRAIN PROTEIN OF BARLEY CULTIVATED IN 
DEIR-ELZZOR 

Ghassan Othman 
Department of field crops 

Agron. Dept., Faculty of Agriculture, AI- Furat University 

ABSTRACT . 
This work was carried out in Deir-Elzzor governorate during the 

season of 2005-2006 to study different forming conditions, on productivity 
and quality of barley crop. for this purpose, we grew two cultivars : 
I .Improved Arabian white barley and 2. Furat-2. 

These cultivars were grown under the environmental conditions of 
Deir-Elzzor in the farmer's farms at east of the Governorate. Five levels of 
fertilizers and two seed rates (20 and 27 kg I donum) were tested. 

All of these factors were studied to know their effect on productivity of 
these cultivars of barley and on quantity and quality of their grain protein. 
Also, protein composition in these grains was studied, Different parts of 
protein and effect of the studied factors on these composition. We studied 
amino acids of the protein and their changes under these factors, as well. 

Results obtained in this work showed that protein quantity in barley 
grains do not significantly change with different quantities of mineral 
fertilizer applied, the environmental conditions and the cultivars. Protein 
content of the two cultivars grains was increased in the treatments where the 

I 

full dose of fertilizer was applied, while this didn't happen in the control or 
in the control treatments where P and K were applied. 

Effect of plant density was obvious on protein quantity particularly 
more obvious in grains of improved Arabian white barley. 

Protein content and composition in barley grain are related to the 
genetic factors, the local conditions and the farming conditions as it were 
indicted in this research work. · 

Dissolved assimilated protein was increased, glutilin was less increased 
while albumin and globulin did not change when full dose of fertilizer was 
used (N60 P60 K60 kg i.e./ha). 

We found a positive correlation between protein content and non- basic 
~mino acids in barley grains (r = + 0.53), while the correlation was negative 
between protein content and basic amino acids in barley grains (r = -0.09). 
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