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11.90 11.18 12.07 12.45 s 5l
1.13 NS LSD .05
s Jaea
p. ol 5l
15.01 13.66 | 15.35 | 16.01 120 X a gl gal)
da glal)
15.62 1447 | 1587 | 1651 180
NS NS LSD.05)

68




Results and Discussion dddliall g &

A e patiaall Cpa s il A8 ) 6 a8 (5l ele A sle il g B0y 3 2 el
<l J sy 63 Nitrat reductase a0 4dlad 48 ) o) calall 8o 3S 5548
S Al axd ) i) (aleal) 065 JB o5 ey il Jaly A Ligel )
G (s Ly Clall (8 gl (o giaall A8 o uSady 2a g (i gl (Sl
s () seill Jans g B A slall il giana B3 30 el (4 gyl & sl Al aléds)
o Jilais, (2006 Osoals Tawfik) <liss ! Jlsall protease s dulled
by A da gl i) ol e (2002) s s AL-Uqaili 4de doas Lo pe Al
il A ol ad dwdl galasl N gag sl
& Ol S (8 e gl sl il giae 5l aae ) ads Jgaall gl Gl
Ao sl Gl sle g Chiall ¢ gl sl 5 Caiall G 400 oA W | G sl
e il 88 gl gl 5 A slall 5 Caiall (AU AT 5 da gl a gl sl

REPLE

Clia A agin JRIN g ol gl Sraniill g 1) ol Ao 539 LiliaY) il — 3 -4
.Ahaﬂ\dﬁdjge‘glﬁl,ﬁ\MN\JMUJSAj&AIAJUM\

(o) Aol Sl 1 -3 - 4

dae 5y A pall 4l Al Gilal of 1 Gale ool Jalad Jgoa (e ey
LAl gl Jane (8 B sine B gear S ol dendl) il sians (50l ol
al Asall s2gd Jana leb Gin 2d )l Giia o) (19) Jsas (B Al giliil) & el
o 5 am 10.33 &b ddall 03] Jane Jil Cuyje sl Chiia Gis (B an 17.24
dased o WS 1 shaY G (2011) osals Sakin e IS e sl dagil
G (2011) wsoals Mollasadehi awll J sk dacal ddaiall (e Cia oy e
ALl J sl ddiay dainll (ge Ciea e B o ool ) glasY

o e 8 54 (M gl e da sla (5 gina 33k ) (19) Do gl Ll
1.8 el slay (sl Aldae (e Aluind) Jgha Jans g & (aldds) s

69



Results and Discussion

Lddliall g geiliilt

Jsh (b LEDIAIN g o gaaall glly drandill 5 5 ) olpa 4 i g Adaial) il 26 (19)J g2

(?u) M,\.'wdt
x cilal) da glal) &l gia : p gl gall iiall
A gl gl) T Sy § N T s 1.8 (Tohsa K axs)
1157 10.17 11.60 12.93 120 99 sl
1257 11.73 11.97 14.00 180
11.02 10.43 10.87 11.77 120 @l
11.66 1153 1150 11.93 180
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Xa [ Xa [ X5 | Xq Xs | Xe | X; Xs Xo | X0 | Xn Xiz | Xiz | Xia [ Xis | Xig | Xyy Xig X9 X20 Xar | Xz [ 23X2s | X2
X; |----|-01|-021]-008 |0.19|0.04 009 |018 |0.16 |-0.16 |0.11 |-0.13| 0.21 | 0.19 | -0.21| 0.12 | *0.40 | -0.18 | -0.07 | 0.009 | 0.26 | 0.13 | -0.25 | -0.09
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xt [ | | | | |- *%.0.47| -0.14| 0.55 | -0.40 | **0.4¢ **-0.6 *-0.4( **-0.6 **-0.6 -0.17 |-0.25 | 0.30 | **-0.43| -0.13 | *0.40 | **-0.58| **-0.66
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s\ [ ! ! 0 0 1 ] e 0.19 | **-0.48| **0.97 | **0.93 | -0.62 | **-0.64| **0.77 | *-0.46 | **-0.59
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X; | X, X3 X Xs Xe X7 Xg Xo Xio | X1z [ X2 | Xiz | Xia | Xis | Xgg X1z Xis Xi9 Xa0 Xo1 | X2 | Xa3 Xa4
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X1 | X; [ X3 [ Xs [Xs | Xe X; Xs | Xo X10 Xii | X2 | Xi3 | Xia | X5 | Xge X1z X1s X19 X20 Xa1 | Xz X23 X24
Xy |- 020 0.22|0.14 | 0.11 | -0.13 | *-0.34 | 0.29 | -0.06 | -0.15 | -0.02| 0.06 | 0.30 | -0.07| 0.27 | 0.13 **0.51 | **0.48 | *0.37 | 0.10 *0.40| **0.63 | **-0.49| 0.009
X] | - 0.18 | 0.05 | 0.24 | 0.07 **-0.46| 0.23 | -0.04 | -0.28 | 0.13 | 0.31 | 0.45 | 0.21 | 0.21 | 0.17 -0.22 | **0.57 | 0.09 **0.53 | 0.33 | 0.13 0.27 **0.53
) O I I 0.19 | 0.15 | 0.16 -0.38 | -0.08| 0.18 -0.11 | 0.09 | 0.15 | 0.29 | 0.27 | 0.39 | *0.42 | *0.41 | *0.39 | 0.01 0.29 *0.42| 0.46 -0.19 | 0.17
X1 | | | == -0.09| 0.34 -0.20 | -0.27| 0.24 -0.10 | -0.30| -0.20| -0.31| **0.4{ -0.18| 0.27 **0.49 | 0.10 0.34 -0.09 | 0.12 | 0.16 -0.15 | -0.04
X1 | | | | == **0.47 | -0.009 | *0.38| -0.26 | *-0.37 | *0.37| **0.5] 0.04 | 0.12 | 0.31 | -0.009 | 0.15 0.27 -0.01 | 0.21 **0.5] 0.26 0.02 *0.53
X1 | | | | | === -0.19 | -0.14| 0.25 **-0.48| -0.24| 0.15 | -0.33| 0.09 | *0.40| 0.26 0.17 -0.06 | -0.004 | 0.03 0.34 | 0.16 -0.14 | -0.02
Xtr | | | | == -0.13| *-0.35 | *0.35 | 0.21 | 0.09 | -0.29| -0.12| -0.26| -0.18 | -0.22 | **-0.57| -0.11 | *-0.37 | **-0.4 **-0.54| 0.23 -0.28
Xy | | | | | == -0.39 | 0.26 0.39 | 0.45| 0.37 | 0.03 | 0.06 | -0.07 | -0.15 | 0.33 -0.05 | 0.49 0.24 | 0.09 -0.26 | **0.49
XX | 1 | | | | | = 0.13 -0.29| -0.29| -0.30| 0.18 | -0.01| 0.04 0.31 -0.21 | -0.05 | -0.25 | -0.04| 0.09 -0.40 | **-0.5¢
Xl | | 1 | 1 | | == 0.05 | **-0.4 -0.34| 0.25 | **-0.4 -0.26 | 0.11 -0.30 | 0.25 **-0.56| *-0.37 -0.03 | -0.12 | -0.22
) CTY | N N A I S M **0.7{ 0.12 | 0.23 | -0.03| -0.26 | -0.25 | 0.10 -0.28 | 0.34 0.18 | -0.20 | *0.38 | *0.37
) €7 | N A A N NN K S R B 0.33 | -0.00{ *0.35| -0.01 | -0.29 | 0.30 -0.39 | **0.66 | *0.42| -0.15 | *0.39 | *0.44
Xi3 ---- | 0.14 | *0.41| 0.24 -0.14 | **0.49 | -0.16 | **0.66 | 0.24 | 0.05 0.22 0.34
Xl | 1 1 1 01| e *-0.3¢ 0.04 0.30 0.16 0.27 0.21 0.10 | 0.15 0.08 0.25
Xis ---- 1 0.22 0.06 0.23 -0.28 | 0.29 *0.41| 0.14 -0.006 | 0.13
Xel! | | 1 1 1t 1 4t A A A A A = 0.81 0.28 0.28 0.28 0.30 | 0.16 -0.04 | 0.04
XA | ! ! 1 4t 1 4t 0 0 0 A A A A e 0.05 *0.37 | -0.21 | 0.15 | **0.54 | **-0.67| *-0.44
) €71 | N [ A A (N AN A N A R A R B 0.27 **0.50 | **0.6§ **0.52 | 0.02 **0.58
Xof | V1 1 1 1 1 0 4t 0 A | e -0.14 | 0.25 | *0.43 | -0.28 | 0.02
! 1 1 [ [ 1 17 1 1 17 17 17 1 1 1 1 1 1 | |- *0.4( -0.05 | **0.49 | **0.64
! ! 1 1 1 1 7 1 1 1 71 1 1 1 1 1 1 1 1 | |- 032 | 005 |*0.93
1 ! ! [ 1 1 7 1 1 1 71 1 1 1 1 1 1 1 1 1 | |- **.0.73| 0.68
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X1 | X2 | X Xs Xs | Xe (X7 | Xs | Xo | Xwo | Xu | X2 | Xz | Xia | Xis | Xis | X1z | Xis | Xao [ Xao | Xz | Xz | Xaz | Xaa
X1 — 0.08 -0.0002 | -0.18 0.08 -0.03 | 0.04 -0.1 -0.08 | 0.27 -0.1 -0.18 | 0.19 0.31 0.04 0.21 *0.38 | 0.25 *0.39 | -0.06 0.09 **0.61 **.0.46 | -0.22
)OO [ — *0.41 **.0.59 | 0.12 0.04 **-0.67 0.18 -0.07 | -0.07 | 0.13 0.15 **0.59| 0.21 **0.65| **0.50| -0.12 | **0.55| *-0.41| 0.27 0.18 -0.06 *0.51 **0.72
) O [ I I— 0.05 -0.19 | -0.12 | **-0.58 0.26 0.08 0.08 -0.15 | -0.10 | **0.48| 0.09 *0.42 | **0.54| 0.16 *0.36 | -0.06 | 0.007 0.13 0.03 0.21 0.34
X1 | | | e -0.03 | -0.16 | 0.32 -0.18 | 0.26 0.06 -0.09 | -0.13 | -0.30 | -0.34 | -0.40 | -0.13 | 0.32 -0.26 | *0.45 | *-0.39 0.04 0.11 -0.31 *-0.46
X5 -==dq -0.32 | 0.13 *0.41 | 0.01 0.08 0.12 0.01 -0.22 | -0.27 | -0.03 | 0.005 | -0.14 | -0.01 | 0.17 0.22 0.02 0.03 -0.03 -0.08
X1 | | | | | === -0.06 | 0.13 -0.14 | -0.11 | -0.01 | 0.06 0.06 0.14 -0.10 | 0.19 0.13 *-0.35| -0.12 | -0.08 0.02 -0.19 -0.003 -0.12
X1t | | ||| e -0.24 | -0.17 | **0.48| -0.20 | *-0.38| **-0.7§ -0.32 | **-0.5§ **-0.6§ -0.17 | *-0.38| *0.36 | -0.03 -0.16 0.22 **-0.54 | **-0.64
Xt | | | ||| e 0.06 0.05 -0.002| -0.03 | 0.16 0.05 0.25 0.12 -0.15 | 0.14 -0.14 | 0.13 -0.17 -0.04 0.18 0.28
X1t | | | 1 | | || == -0.32 | 0.004 | 0.17 0.17 *-0.37| 0.02 0.04 0.26 -0.30 | -0.06 | *-0.45 0.14 *-0.36 0.32 0.10
Xol | | | 1 1 | ||| - -0.65 | -0.89 | *-0.40| -0.11 | -0.24 | -0.03 | 0.17 0.13 **0.54| -0.17 -0.33 **0.65 **-0.66 | *-0.46
X11 ..... **0.91| 0.28 0.10 0.22 0.005 | *-0.37| -0.03 | *-0.44| **0.57 *0.44 *-0.37 **0.49 **0.48
X1z *0.41 | 0.12 0.29 0.05 -0.31 | -0.06 | **-0.57 *0.41 *0.44 **.0.56 | **0.65 **0.54
X13 ...... **0.56| **0.64| **0.60| 0.16 *0.45 | *-0.38| 0.13 0.34 | -0.22 **0.47 **0.57
X0 ! !t 1 1 " | | 1 1 | === 0.29 *0.37 | 0.03 0.31 -0.22 | *0.34 0.001 0.08 -0.02 0.15
X15 ..... 0.40 -0.18 | *0.37 | *-0.44| *0.40 0.27 -0.19 **0.60 **0.76
X16 ..... **0.46| 0.21 0.004 | -0.08 -0.02 0.12 0.06 0.20
X2t 1 ' 1 | 1 1 1 1 | ===— -0.07 | **0.63| **-0.68 | 0.07 *0.38 **.0.48 | *-0.45
Xed 0t 1 1 1 4t 4t 0 1 1 1 | =—— -0.07 | 0.18 0.14 0.24 0.10 *0.35
Xod | |V 1 1 1t tr 1 1 1 | === *-0.41 -0.02 **0.64 **-.0.80 | **-0.73
Xt | !t 1 4+ 1 ++ 't - 1 - 0| ee—— 0.16 -0.22 *0.40 **0.48
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- | | | | [ 1 T 1T T 1 T 1T T 1 T 71T 71T 71 7T 7T 7 == 079 | *-0.36
| | | | | ' U T 1 17 17 17 T T T 1T 71 71T 71T 71T 71 71T 7«4 *0.84
I e T T T T T T e T s
e s s o 5 ina (;*5) 4 1000 ¢Js =Xy sl A g2 =Xge ) polis=Xyy s 035=Xe ci g = Xg
0
Yol Rasia s s 0 55 () A5k Jala=X,, Al Jgb =Xy, poiga\a sulig =Xy, | cl g al dysial) =X, sty se=Xa
Slaal) d.'.‘sa:Xzs | b s =X, od p ol 5= X3 S g slsll IS A=Xe alal) 485 Galua=X3
el Juala=X,, Al 23 =X Qe a gl g3=X 4 Ol o) S A=Xy ian gsh=Xg
Adulciga 232 =X, ales aguligy =X;5 ) psd 9a=Xo Jiad paa=Xs
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A g ptall ciliall AU s glal) 5 gianal (Ao Bl Y o (31)d 52

X1 XZ X3 X4 XS XG X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 XZO X21 X22 X23 X24
X, |— -0.02| *0.44 | -0.34 | *-0.35| -0.04 | -0.03 | -0.02 | -0.11 | 0.09 | -0.18 | -0.16 | 0.26 | 0.24 | 0.15 | 0.18 *0.51 | 0.28 *0.66| -0.12 | 0.27 | **0.75 | **-0.65 | -0.31
x| |— 022 | 007 | 002 |006 |*-0.73 | 0.25 | -0.18 | *-0.35| 0.39 | **0.46 | 0.22 | 0.28 | 0.15 | **0.51 | -0.23 | **0.56 | -0.24 | *0.37 | 0.34 | -0.13 | *0.35 | **0.50
1 | [— 012 | -0.05 | *0.41 | -0.32 | -0.03 | 0.09 | -0.17 | -0.24 | 0.007 | 0.02 | **0.60| *0.42 | *0.36 | *0.42 | 0.05 0.16 | -0.08 | 0.14 | 0.20 -0.09 | 0.02
x1 | | | *0.42 | 0.20 | *-0.34 | 0.13 | 0.09 | -0.33 | 0.17 | 0.33 0.15 | *0.38 | 0.32 | 0.07 -0.06 | -0.19 | -0.28 | 0.03 0.17 | *0.35 | *0.40 | *0.40
x1 | | | |- 007 |-020 | 004 |-019|-033|025 |*0.35 |-0.25|024 |0.14 |-028 |-008 |-017 |[-0.12 | 0.04 *0.52| -0.11 | 0.20 0.26
Xe --- | -0.09 |*035|034 |-020|-0.25|-0.005 | -0.15 | 0.28 | 0.31 | 0.25 *0.35 | -0.14 |0.05 |-0.17 | 0.13 | o0.12 -0.09 | -0.04
x 1 1 [ 1 | 1 |- -0.13 | -0.07 | *0.46 | -0.12 | *-0.39 | *-0.46| *-0.41| *-0.36| **-0.60 | -0.12 | *-0.40 | 0.07 | 0.01 -0.31 | 0.13 *.0.36 | **-0.53
x!1 | ! [ [ [ | [ -0.34 | -0.16 | **0.55| *0.43 | 0.32 | -0.02 | 0.24 | 0.01 030 | *0.36 | -0.24 | **0.63 | 0.21 | -0.33 | 0.19 0.10
Xs - | 0.27 | **0.59 **-0.50 | -0.01 | 0.05 | 0.15 | *0.34 | **0.47 | -0.20 | 0.16 | **-0.54 | -0.15 | -0.16 | 0.13 -0.01
! | | I 1 1 1 | 1 /|- -0.29 | **-0.83 | -0.02 | -0.13 | *-0.36| 0.05 0.27 -0.07 | *0.35 | -0.24 | *-0.43|0.15 021 | -0.29
x| [ [ | 1 1 1 1 1 | |- **0.76 | -0.04 | -0.005| -0.06 | -0.14 | **-0.68 | 0.32 -0.34 | *0.54 | 0.26 | -0.19 | 0.28 *0.39
! ! ' ! ! ! r 1 { |\ | |- -0.03 | 022 | 022 |-0.08 | *0.55 | 0.22 *.0.44| *0.84 | *0.41 | -0.23 | 0.34 *0.47
! | ! ' ! ! 1 1\ | ! | | 007 | o021 |*043 | o0.20 *0.36 | 0.08 | 0.16 -0.24 | -0.16 | 0.21 0.21
Xol | ! ! 1 ' 1t 1 1 1 | |= *#0.55| 0.09 0.31 -0.05 |025 |-008 | *0.50| 0.11 -0.007 | 0.12
Xsy ! ! ! ! ! ' 1 r 1 1 | | | *0.43 | *0.39 | 012 0.19 | 0.03 *0.41 | 0.01 -0.04 | -0.01
X« ! ' ! ! ! r 1 r ' 1 1 1 | | *0.35 | **0.51 | 0.08 | -0.03 | -0.07 | -0.03 | 0.19 0.24
Xt ! ! ! 1 r 1 1 +r +r r 1 1 r 1 1 A -0.18 **0.69| **-0.50 | 0.08 | *0.34 *.0.43 | -0.33
Xis 0.12 | 0.25 0.12 | 0.04 0.03 0.10
X0 ! 1 ! 1 1t 1r 1 1 1r 1 -+ 1 1 4+ 1 1 1 | -0.44 0.22 | **0.66 | **-0.63 | *-0.45
X220 0.05 | -0.32 0.26 0.15
X21 0.16 -0.11 0.02
v ! ! tr ! 1 r 1 1 4t 4t 1t 1t 0 T **.0.84 | -0.33
r 1 1 1t r 1 1 1 1 1t 1 1 1 1 4 11 0t 0 0 1 A **0.76
Xaa ———-
Basinn s ghosa (1o 5 g 05*5) 4321000 ©Js =X sl (B g =X Gy psis=Xyy sind 035=Xe b guis = Xq
0.
%l Lsina s giua o o sina (*¥) A st JalazX,, adid) Jgh =X, po gd\a gl 93=X 1, | il s pia s =X, sy 20=Xo
baal) Jida=X,, bl il 330 =X O a gl 52=X 5 Jib g slsll S Si=Xg Al 3 dale=X3
gl Jalaz=X,, A Sl 33 =X Qe a gl 93=X 4 Ol o) S p=Xy sl gu=Xa
Al gn 33 =Xy ueian a gauligy =X 5 @) p s sa=Xyg il aaa=Xs
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A g pbal) ciliuall G A glal) (g gicual (A1 sl Bl ¥ a8 (33)J 52

X1 XZ X3 X4 XS X6 X7 XS X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 XZO X21 XZZ X23 X24
Xl ---- | 0.12 *0.42 | 0.28 | 0.33 -0.02 | *-0.44| 0.06 0.06 -0.07 0.05 0.10 0.12 0.15 0.19 0.17 **0.56| *0.35 *0.43 | 0.02 **0.57 **0.64 **.0.50 | -0.03
XZ ------ 0.05 0.000| 0.13 0.09 *-0.50 | 0.05 -0.21 | -0.21 0.13 0.24 **0.47| *0.41 | 0.32 0.22 -0.31 | **0.55 -0.03 | **0.51 *0.37 0.02 0.24 *0.37
X3 ----- *0.44| **0.49| *0.45 | **-0.49 -0.05 0.13 -0.26 -0.05 0.14 0.03 *0.50 | *0.40 | **0.51 | **0.52| 0.13 0.003 | 0.04 **0.62 **0.54 -0.34 0.04
X4 ----- 0.16 *0.45 | -0.13 | -0.34 0.31 -0.17 -0.20 -0.07 | *-0.39( **0.51| -0.13 | 0.33 **0.57| -0.09 0.26 -0.19 0.34 0.16 -0.21 -0.14
X5 ------ **0.52| -0.16/| 0.30 0.03 **.0.52 | 0.33 **0.57| -0.06 | 0.15 0.29 0.14 0.10 0.14 -0.03 | 0.17 **0.60 *0.40 -0.08 0.33
x| | | | | |- *0.38| -0.16 | 0.19 | *-0.50 | -0.24 | 0.14 | *-0.39] *0.37 | *0.40 | *0.36 | 032 | -0.24 | -0.15 | -0.11 | *0.44 | 0.16 -0.16 | -0.07
x| | | | | | |- -0.007 | -0.13 | 0.28 0.15 | -0.08 | -0.19 | **-0.46 *-0.37| -0.31 | -0.29 | *-0.35 | -0.05 | -0.15 | **-0.57 | *-0.42 | 0.29 -0.03
Xa ------ **.0.49 -0.25 0.02 0.17 0.17 -0.08 | 0.05 -0.16 -0.17 | 0.15 -0.18 | 0.20 0.07 0.02 0.30 *0.45
Xg ----- 0.11 -0.06 -0.11 | **-0.49 0.03 -0.14 | -0.17 0.27 -0.28 0.05 *-0.37 -0.03 0.18 *-0.45 **.0.47
X1o ------- -0.02 **.0.63 -0.20 | 0.04 *-0.39| -0.28 0.10 -0.15 0.29 *-0.43 *-0.39 0.07 -0.26 -0.28
Xu ------ **0.77| 0.13 0.06 -0.02 | -0.26 -0.33 | 0.25 0.02 **0.50 0.24 -0.10 0.29 *0.40
Xlz ------- 0.22 0.02 0.27 -0.01 -0.30 | 0.30 -0.17 | **0.66 *0.45 -0.11 *0.37 **0.47
X13 ------- -0.07 | *0.39 | 0.11 *-0.34| 0.54 -0.04 | **0.61 0.12 -0.05 0.29 0.33
x| | | | | 1 1 1 1 1 1 71 71 71— 0.08 | 0.31 033 | 0.12 0.14 | 0.17 *0.44 0.20 -0.11 0.03
X15 ----- 0.21 0.03 | 0.18 -0.30 | 0.26 *0.43 0.09 0.03 0.15
-l | | | [ T 1 1 T T T 1T 1 7T 1T T— 012 | 0.15 0.25 | 0.16 *0.45 0.18 -0.08 0.02
I 1 1 1 1 17 17 17 1 1 1" 1 1 1 | |- -0.10 0.34 *-0.44 0.27 **0.59 **.0.71 | **-0.47
I | | | | | 1 1 | | 1 1 1 1 1 T 1T 71— 033 | *0.59 | *0.45 | *0.40 | 0.09 **0.55
I 1 1 | 1 1 | T 1 | 1 1 1 1 1 1 1 1 71— 0.06 0.24 *0.42 | -0.27 | 0.02
XZO ------ *0.37 -0.12 **0.55 **0.68
! | 1 | | | 1 T 1 [ 1 1 1 1 71 71T 71 17 71 1T "7 *0.39 -0.10 0.27
! | 1 | | | 1 T 1 T 1 1 1 T 1 1 71 1 71 71 71 7T **.0.75 | 0.01
X23 ----- **0.63
X24 ------
e “L:/ush .52 (%) 4 1000 S8 =Xz gl (B g =X Gy psali s=Xyy s o=Xe s gl = X
0
%l s s ginna o 5 532a () sk Jala=X,, Aduiad) Jshb =Xy, poga\a gl 9=X 1, hl s il Lgiad ) =X sty se=X2

Slaal) d.-.‘h=xzs ‘:‘L.“.\ LS:‘L.‘“‘ L =X18 LJ:‘.é ?J.@“u‘ﬁ:)(j,g d.'.‘éJJJN‘ j:‘s):’=xs alal) 43 LM=X3
‘?‘Jﬁd‘ d‘lA:Xu A‘-‘:‘:‘“\‘:‘j-.‘:‘:‘“ e =X et ol ?i'.‘*"‘uﬁt':x“ O.'."UJ:‘S‘ J.'-‘SJE=X9 il gg=Xg
Al g 3 =X, odias a gl g2 =X 5 @) s pa=X,o sl aaa=Xs
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SUMMARY

SUMMARY

This experiment conducted by using plastic pots in the Department of
Biology — College of Education for Pure Science / University of Kerbala
for the growing season 2012 — 2013. Factional experiment within a
completely randomized design (CRD) with three replicates was applied.
The aim of this experiment was to investigate the response of five wheat
cultivars (IPA99, Al-lrag, Al-Rashid ,AL- Fateh and Abu-Graib) to
three concentrations of saline water (1.8 ,4 and 8 ds.m™) and two
potassium levels (120 and 180 kg K.ha') and to determine the best
characteristics as selection indices with grain vyield in wheat
(Triticum aestivum L.).

Some of Characteristics was studied like plant high , number of
tillers , flag leaf area, , root's length, root's volume , root's dry weight
,pollen sterility percent, chlorophyll content in leaves, proline content ,
the concentration of sodium, potassium, the ratio of potassium to sodium
in leaf , the concentration of potassium in the straw , grain , potassium
uptake overall , the concentration of protein in the grain , spike length ,
number of spikes per plant , number of spikelets in the spike, number of
grains per spike, 1000-grain weight ,biological yield , harvest index and
grain yield means were compared using L.S.D. p=0.05.

Results showed that cultivars were significantly affected in the
studied traits as gave AL-Iraq cultivar the highest values for the volum of
the root , root weight , the concentration of potassium in the leaves , the
ratio of potassium to sodium , potassium uptake overall , 1000-grain
weight , harvest index , and grain yield. Al-Rashid cultivar gave higher
values for the plant high, flag leaf area , root length , proline content ,
spike length, number of spikelets in the spike and biological yield . IPA
99 cultivar gave the highest values of the number of tillers , chlorophyll
content , sodium concentration in the leaves , the concentration of protein
in the grain and the number of grains in the spike . On the other hand AL-
Fateh cultivar gave the highest values of the concentration of potassium
in the straw , the concentration of potassium in the grain , number of
spikes. Plant™.

The effect of irrigation with salt water was clear in all traits (except for
root length, the pollen sterility percent, proline content, sodium
concentration in leaves and harvest index) as given level of 1.8 ds.m™
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higher values for all traits. On the other hand it gave lower values of the
level of 8 ds.m™.

The level of fertilization 180 kg K. ha™ given the higher values for all
traits, excluding character of root length, the pollen sterility percent,
proline content, sodium concentration in leaves and harvest index while
the level of fertilization 120 kg K. ha™ gave less values of the studied
traits .

The second and third interactions showed different effects on the
studied characteristics.The best interaction was between AL- Iraq
cultivar ~ with the alevel of saline of 1.8 ds.m™ for potassium
concentration in the leaves , the ratio of potassium to sodium , and grain
yield (4.14% ,3.76 and 5.33 gm. Plant™) . Also AL —Rashid cv. at the
same level gave the best interaction for the number of spikelets in the
spike and biological yield (21.82 spikelets per spike and 16.61 gm. Plant’
). IPA 99 cv. With alevel of saline of 1.8 ds.m™ gave best overlap
significantly to the concentration of potassium in the grain and potassium
uptake (%0.81 and 0.56 gm. Plant™) . AL —Rashid cv. with alevel of
saline 8 ds.m™ for root length 75.50 cm , The overlap between AL —
Rashid cv. and the salinity level of 8 ds.m™ and the level of fertilizer 120
kg K. ha gave the greatest value to the length of the root 85.67cm ,IPA
99 cv. and the saline level 1.8 ds.m™ and the level of fertilizing 120 kg
K. ha’ gave the highest value to the content of chlorophyll in the leaves
36.64 spad unit , AL- Fateh cv. the and level of saline 1.8 ds.m™ and
the level of fertilizing 180 kg K. ha™ gave the highest value for the
concentration of potassium in the grain %1.12 .

The broad-sense heritability of saline level at 1.8 ds.m™ was high for
each of the sodium concentration in the leaves , the ratio of potassium to
sodium, potassium concentration in the grain , the concentration of
protein in the grain , spike length , number of spikelets in the spike,
number of grains per spike, harvest index and holds the grain yield , and
the level of 8 ds.m™ was elevated to the status of the highest of the plant
, and the weight of the root , the pollen sterility percent, the concentration
of sodium in the leaves , the concentration of potassium in the leaves ,
ratio of potassium to sodium, the concentration of potassium in the straw ,
spike length , number of grains per spike .

Results showed that higher genotypic and phenotypic variation on all
levels of salinity were plant height, root length, the weight of the root, the
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pollen sterility percent , number of grains per spike, 1000-grain weight
and harvest index, so the chances of success of the election will be the
largest of these qualities to the presence of variations great.

Results showed that highest genotypic and phenotypic correlations are
positively and significantly to the level of saline 1.8 ds.m™ between grain
yield with harvest index gaving 0.84 and 0.91 the level of saline 8 ds.m’
! has the highest genotypic and phenotypic correlations are positively and
significantly between grain yield and grains per spike was 0.68 and 0.64.

Conclude from this study that the growing cultivar of Al-lrag and
irrigation by water not exceed conductivity electrical his 1.8 ds.m™ and
fertilization fertilizer potassium 180 kg K. ha® achieved the highest
yield. Harvest index in level of saline 1.8 ds.m™ and the number of
grains per spike at the saline level of 8 ds.m™ can be adopted as selection
indices because they were given the higher genotypic and phenotypic
correlation and higher heritability.



