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ABSTRACT 
The field experiment was carried out in plastic houses at the nursery, Agriculture Directorate 

Diyala Governorate during the growing season 20 ll/20 12 using the hybrid tomato "Kanze ... The 
tomato seedlings were planted on 1.2.2012 and sprayed with arginine acid at a concentration of 
0.2 gX 1 and calcium nitrate at a concentration of 20 gT1 at two stages, the first at 70 days after 
planting and the second at two \Veeks after the first application, while the seedlings in the control 
treatment were sprayed with distilled water. 

The experiment was laid using Complete Randomized Design (C.R.D) with three replicates. the 
ayerages were compared using the least significant differences test at 0.05 level. 

Study of the physical and chemical characteris began at fruit storage and then every ten days to 
storage end. Results indicated that arginine spray treatment significantly decreased weight loss 
percentage at 31.9%, maintained fruit pressure and increased beta-carotene percentage recording 
16.5%,, 47.6, respectively. and decreased respiration at 31.4% as compared with the control. Fruits 
duping in calcium nitrate decreased weight loss to 6.83% at storage end and at a percentage of 39.5% 
and highest pressure to 4.009 kg/cm2 with an increase of 16.5% compared with the control. As for 
chemical characters, the fruits maintained a high beta carotene 10.097 mlg.lOOg-1 and increased 
vitamin C to 25.5 %. 

All the treatments were superior to the control regarding the fruits acidity. Treatment with calcium 
nitrate resulted in low respiration percentage 50.7% compared with control treatment, while control 
treatment maintained a high lycopene pigment at 14.406 mlg.IOOg-1

• 

The longer storage time significantly increased weight loss of lycopene pigment, and decreased 
fruit pressure, beta-carotene, acidity, vitamin C and a high respiration followed by a decrease to the 
end of storage. 
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- - -. -
..:.)I.Al£.4ll .h....__,:;.. (."-':!)~l o..l.A 

..:.)I.Al£All 
30 20 10 

3.779 7.677 2.643 1.017 ~.J"/ 1 ~~~~I t~l Ji..J 

4.941 8.763 4.240 1.820 ~.J"/1 ~~ .Jt..Ull ~ 

4.128 8.127 3.113 1.143 ."~\.Sll ..:.\fo. ~~I t~l J;..; 

3.493 6.833 2.673 0.973 ... ~I.Sll ..:.\fo. .)LUll ~ 

6.704 11.293 6.780 2.040 ;,;_;llAll ~w 

L.S.D.= 1.067 (~Li:.ll) L.S.D. =2.134 L.S.D = 0.05 
8.539 3.890 1.399 u j3JI o..l.A .h...._,... 

(l.Jy...ll liJ.o ) L.S.D. = 0.954 L.S.D= 0.05 

I - -- - - -- -- 16 

I 13.73 
14 

I 12 I 
I Iii j _,'l/1 J"4"JI 

10 
Iii _)l'!ll J-04"JI ~ 

8 ~ 
!; 

lid (Jll'!JI y4"]1 "' .~ C> 

~l 
I.) 

II t!l) l J"4"JI ~ 6 

4 

2 

0 
A..i).i.o.ll i'~I.Sll..:.ljli 1'~1..:.\jli ~_;'i\ ~t:. ~_;'i\ ~t:. 

~ .;._; ~ .;._; 

~l..:a.A.ll 
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~ r ~'.s.JL .U,Lc.hll J;,.;, ;i.l..,:...,... ..) _)I ( a/. 1977 
.Polvgalacturonase J Pectinesterase ~y'i! .bL;;j 
• :U..~\ ,,c. J'~l .:<..:)l..., w ..;,\.i;,..jl ~ \J ~ ...s- ~ . - ...---- ._ . ..r.; 

j o.:_,..._,.JI ~~ .:lyJI ~ _}] _:;y.JI ~yo ~\.iii 
j) .:_;yJI o-'.4 ... ::..,.,:\ .~_,6..11 .J~\J ~)1 ~li...:JI 
.p:fl _j_y.JI ;dJ\..bi) :0) )...:ill ~)l..., _} ._;~ ~ 
h.!·,''.))..;..:~ OJJ~ .;::.113 ~~ ~>-" o.lL:!j .)! 
.:lyJI j.6.:i .ill::.S J )~1 L:!~ _} ~~\ ._:j4\k.iJI 
4S-..:'._..:; (,! ...) ~UJ ~ L:!)L:JI ~ ~1)1 ~I 
~)l..., .JIJ (West Wood. 1978)~1 ~ t"' 
jb.:i _)c. ..:.....:;,w3 '+! ~yJI ya.\1 .:..l..:...:i j . ...i\1 
_)) ~J.:.:i J~ .,;::.113. ~ ._,.L:.ll _ffi.ji3 _r.li 
~jiJ..r.JI ..) :0) (AL-Jebori,l982) ~1:0 ~ 
~)I ~I 4......:,\..:;. J y)L:JI _JI J~ yf. y _} J..;...l;! 
~ 4H.S! .ll_,... _;... .J~ .;;JIJ Middle Lamella 
~ ~~Y' r..lii -l£ 3 L:!)L:JI ~ ~~J o.ll..o ~J 

11 ~1 ~ ~WI · ......Ui::JI · .. ~<.1\ ~ .~II .li.l · L..:ill ~-- .,r. ~--? .);1_) 

~~..?.- .Y.foJ Polygalacturonic acid ~Lf.yo 

~WI .} ~1::.11 Galacturonic acid ..Y> 
.Ji:. ~I .li_,...ll jb.:i jc- ~ (1985,~WI) 

~IJ)IJ L:!)L:JI ~)l..., jc- ;;J3~1 ~jJ:!LJIJ ~I::JI 
.:I_,...J ~L:!fi....; _}) j_p1i _;111 3 JL..:ill ~ _} ~ 
.:..c....,) ~I ~~~ wyk.JI _} ~~ ~I 

.(1990 '~~IJ 

_)c. y~ ..::..,!_,s:i _;i]IJ 2r""'iriS 5.033 Wil: :01 Jt.....:ilJ 
j!l ~ i _;111 _j_j;JI j-a f y; 30 ~ 'lj)..i.JI :U..L..... 

2 ·: -~ < I 450 ..::..Ji1 .:<..:)l..., . f'-'-"·r--" ~. . . 

.::...:)L.:.k.. j~ ~\ 0~ ~l.).l\1 4.....::.~ _;... ~ 
~J').'\ ~~ ,Y)I ._;il..k..J f'~'.Sll ~lfo. ~I 
o.lyj ~3 ~)l..., _)cl 4-J\.hc\.,> r_,;..J~I .,:j\_jljJ 
,'lj).iJI :U..~'lj).i., _)I _,.:;II _)c. %16.5 J %29.7 

. .J_jJI ~-'.4 o..lL:!i ji:i )~I ~)l..., .J!J 
~J'i.'\ ~~~ :U..h..JI JL..:ill j~ ~ .lyy 
~L..:...').tl .JJ.: _)I _j_y.JI J~ ·~ ~)l..., J~ 
· .<~ · ;u ·· . -'I ~w .. 'i1 ..b~ ~ • ~'JI ..);.7'" ~ J_,........ _y -- '-.?" - -

OJJ~ .;ill ( El-Hammady et a!. 1999 ) ~xl 
, · ·1 1. ·•. .:<..: .1..: II ··II jb..:i ._:ji.......J "\ ..l:...t.i.., r-;Y ~J -~ ~ .Y -

~Lt;\ '+1-!)l..., .JL..:ill ~ ._;::.11 Polygalacturonase 
~xl ~L..:...'JI _»i\.J .:.;c ~ (1987•-;..ltA.) ~~ 
;i~"i- Yl ~'G.).} J;;...l;! ~ ~y';/l..bWI .)c. ~4-Ji 
.(2006 ,..1;.9\..:JI ~) ~I Jl~ ~.l:! ~ ~_,6..11 
~ 1~ 3 Jt.....:ilJ ~ ~1£. ~)l..., f~\ wl_fo ..::..J:.c\ 
_}~I ~l.h.ll ,y. .l1;1 _;::.11 f~~l ) _)) c.sY-:, 
~ _;111 ~)1 ~~ .} ~~tSJI w~ .Y.fo 
· I I I\ - ' : . I \ •. ;. • ·- -- " - ' "' .JJl J' '"JE .......JU~;;y "t":f' ~ ~- O.l'-'>.:> 
)~\ Jb,.:i JL.c.:i::..l ,y. Jli,: ~ Hemicellulose 
~ .} • .JJ.: :.;c. ~ .w~y';l ~ .;_,6..11 
.JI ~~ ~ _;::.11 ~~ .J:fo :.;c. ;u J~l w~y';l 

• e.......,t~) -..bl..bll ~ ~.) ~ ~IJ:>ll_, U)i.ll o.l.A.J <"_,....Jl.Sll ..:.IJ'.'.J ~.;'JI ~ ~i:; :(2) ~ 

0::.~\J.....jl.o 
30 

3.598 3.050 

3.481 2.957 

3.597 2.813 

4.009 3.183 

3.090 2.450 
L.S.D.= 0.416 

2.891 

(.-..t.!l~'""" ~l&...ll 
20 10 0 

3.293 3.847 4.200 ~.;'JI <.)Ao~ <j~l t~l .,Y.J 

3.363 3.573 4.030 ~.;'JI <.)Ao~ .;Wll ~ 

3.450 3.957 4.167 ,._,....Jl.SJI O:.lji.i,. <j~l t~l .,Y.J 

3.653 4.167 5.033 r_,....Jl.SJI .:.lfo. .;Wll ~ 

2.870 3.107 3.933 t; }i..ll .u.t..... 
(~lilll) L.S.D. = 0.833 L.S.D 0.05 

3.326 
(w~lo..~.o) 

3.772 4.231 Wji.ll li..~.o.J.....jl.o 

L.S.D.= 0.373 L.S.D=0.05 
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·~~IJ ~~Y.i) 1'~\.Sll t"' .U.~) ..l£. ~I 
~_,l=JI J~l ~~ ~ _) 1'~~\ ~J .(1988 
~_,JI ~1_, .)J';I )~I yf..J _) ~ ~ 
wL& JS,Ju • hWI w)L:JI ..bJ 1- J.-,:i ~~~ . . .JJ. • . .) ~ <.,? 

0~ I' ~\.Sll y..=Jc CJ)J ( 1989 •--il:.....:JI) ~ ~\.Sll 
~I ~ ~1)1 ~)I ~1 .} 1j;S.J foi 
~1 ~ JL....,:i';/1 ~1_,... .}J ~1 w1..9\.......J\ J..?J 
~ J.<>J ~J ~I Jfoi .)) c.s..li ~ CJJ4-=W1 
Roy et al. ) .Jy;..ll ~\.iii Jt...:il1 ~~ .)c. 4...J;96..J\ 

_)c j....y u _,.., L:!)L:JI _j1~ _} o..:l ....?.-J 0) L..,S ( 1995 
JJ_;....JI Polygalacturonase r-;y'l ~ Jlio o.lL:!j 

11 ~\::..11 . 4...ll.US..JI ..:ll · .11 J/ - L..:il1 c 1 · L jc-.r. . Y.F- -. . .r' -~J _) J ..)""' 

Polyphenoloxidase HYi ~W ..:,;... Jl...i:l L..,S ~\:0 
Wills et) J-ji L..,S .( Lu and Ougany,J990) 



~
. 

' . . . . 

Effect of arginine and calcium nitrate on the ................................................................. . 

.(..s .JjJ >~IOU~) 

.::.)l..Lt...li Jo..._,::... (,a-':!) .:0-iJI o.l.4 

30 20 10 0 ~I 

9.445 4.197 7.530 10.763 15.290 ~J'JI.._.;...l.>.t 1$~1 t~I.;!.J 

8.833 3.447 5.410 9.333 17.140 ~_;'Jl.._.;...l.>.t~l~ 

9578 4.063 7.667 13.170 13.413 .. ~1.::.\fo. ..;~1 t~l.;!._; 

10.097 6.650 9.160 12.193 12.383 ~~LSJI .::.lfo. ~I ~ 

6.396 3.117 4.250 6.790 I 1.427 iUft...JI 

L.S.D.= 1.981 (~I.A:ili) L.S.D.= 3.962 L.S.D=0.05 

4.295 6.803 10.4 5 13.93 ~lo.l.4Jo..._,::... 

(.Jj.i.ll >..~..o) L.S.D.= 1.772 L.S.D=0.05 

~ V6 ~~ ~ <Sfo..A.) ~ J:ir.,IJ.:i!IJ uJi.ll t..IAJ ~~~ ~l_jijJ ~.)'il ~ fo :(4) ~ 
.(<SJ:o WJ.'-ri-=-100.~) U!,l~l -

..lo.w.jl.o (~-"!)~li..IA 
~~~ 

~~I 30 20 10 0 
10.381 12.337 11.133 10.557 7.497 ~.)'i' ...a..~<~~' e~' uS<..; 
12.259 16.770 12.307 10.770 9.190 ~.J'il w":w~ ~I~ 

9.477 11.373 9.423 9.093 8.020 ~~I ~IJl.'.> <.5~\ t~l uS<.J 
10.317 12.063 11.190 9.323 8.690 ~~~~IJl.'.>~l~ 

14.406 19.260 15.387 12.757 10.22 j,j ji.&ll J.l..la.t 

L.S.D.= 2.140 (~li:ill ) L.S.D.= 4.279 L.S.D= 0.05 

14.361 11.888 10.500 8.723 uji.ll i..IA ..lo.w.jl.o • (WJi.ll i..IA) L.S.D.= 1.914 L.S.D= 0.05 
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;i_c .r y. ~ .Jli..ll U.k.... }~ .,.-9 ~~ ~4J'u.ill 
~ .J. .... oeJ:. J ~ J.J.#JI Jb.:i 3 .,);t)'l C \.:ij) J fi 
~ ::.JG ~~ ~ .) .( 1985,_;WI) ~~~ 
-=:_:)l...t ..... JI ~3 <\.b\....J:JI J~ ~fo.)t\1 ~ 

c~ r~ .)J C""....>:: 1~J .JyJI :...:.... ~~ t\ii.J'.l''-! 
j_,.:; jc. ~ .)Wl'"! A.-al:JI ~~I .)~3 ) .. ..:ill 

~fo)JI ~ .)1 ~J).S~I ~ _y. ~.~ 

~~ .Jt...:i L. C"' .jA:i; I~ J ( 1985•_;WI) ~ly=-11 

r~ t"' ·~fo.)JI ~ r£1ji .)) (HalU 965) 
,-.....;,jjl 

·-.:.. 

~I~~ ~,WI~~ .5 .3 
( ') ) j .bJ\ _j 'l-:.:.. )'I L L ell :><..JLi.j ~ .. t:.\ - J . -.? ~ . ~ -.:.. J(j-"" 

..)ci_, 1"~\.S..ll ~lfo. "-kl..hll }~ ~ U.k.... j~ 

...:.,§ """~ ~,, Ol/ 0 ~3~ Wi1 ~ 4......o ~ ~ -.?"' J . 0 ·-' _, . - ~ . 

~Lii:i...:i_, ...;_?)'\ -=:_:)l..,h...JI3 ~.Jli.JI U.k.... .)c~_,k.. 
~ .:..J.....,J ~ ~_))'I ~~ y)l U.La..., 

~~ lA.JJ~ _;iliJ %0.525 .)j 4-:19 ~I 4......o_,...,J1 
c ;.,1~3 '~.Jli..ll U.L...... 3 ...s..?'ll w)l...h....ll ..)c. ~_,k..o 
~ ~_,h.. jJ.J .:. Y!-3 i"~ ~ J3~l ~G _y. 
~I -·. ··)1 . . )'I . b..J WI .. . U.La..., _)l-l! .,y .J ~ J J<"-<1 . _) ~ 
0/ ~~ 4.....,Q ... 11 ~ \ .•.• Wi1 ..::..u:.. .. .1\.S.JI .o - Y"""-' . ~ . - i"~ 

..)c. ~_,k..o tiS~ jt:i.lll ·Jijill.)c %0.497 3 0.488 

.)1 ~_,...,..11 ~~~I _;ill ~.Jli.JI ~La..., 

..sjb......) .)j j~l ~.)~LUll ~J .% 0.449 

._.,;.,lb..i)'i..,> w~l ~_,...;:.,JI ._.,;.,~)'I 0.o .U:.L..hll ) . ...:i 
o..:.... ~4-i ~ ~ -::.:)l...h...JI ~ 3 ~_)::3 ~ 
-::.:~i 0 '0 556 · ··"- 11 ~b.J ~ ..:.ut.S. ..::..U:.. , • • . .:.11 J /o . - UJ""' .. . .. uJ""' 

.Y i"~ 30 ~ %0.441 .)) J..o:il ~_,h.. ~lb..i)'i_, 
"~ -::.:)l...h...JI . · J;..iiill :i\..:il ~w t..i · · . .:. '' J J:/2 .J:l.l • . • UY""' 
~4....:., ~. 1-iwa.L~w. ·tS~ · · . .:.11 .. ~ • i..5""' . .. ... _JJaA u uJ""' 

j 3')'1 .,yYiJI .) ~.J';l\ ~~ y)l U.L...... .l.ic 

.) A..:lS 4....:.,,..,.,.. ~ J91 ..:.U\5. ~.) %0.573 WA-4 
.%0.380 WA-4 ...r49 ._?\ ~ ~_)~\ U.L...... 

). . ...:i ~.) 4......oy.:JI ~ tl.i:i) '-;-\:~'-" ~y.; 

..._.,..,.L-:i..l .)) ~.J':ll ~l:..: .U..h...Ji 4L..hll 

~~ ~~ ~~ ~ ~ Ji,l.ll!IJ Uji.ll i.IAJ ~""~' uiJlJJ ~Jil wAtlo.. ~ :(5) ~ 
~ Ul..4 ~~ .)~ ~~ -

~la..ll.b...Jlo 
(!"~) Uj.i.ll t.IA 

u~la.All 
30 20 10 0 

0.525 0.470 0.510 0.547 0.573 ~.;'il wAtlo..,l <.~~' t~\ ..Y,.; 

0.488 0.387 0.470 0.530 0.563 ~Jil wAtlo..,l.)..lJI ~ 

0.497 0.456 0.483 0.503 0.547 ~""~' ulfo. <.~~1 t~l ..Y,.; 

0.535 0.510 0.527 0.537 0.567 ~""~' u\fo. .;~1 ~ 

0.449 0.380 0.423 0.467 0.530 ~.;llAII 

L.S.D.= 0.025 (~l.i:ll\) L.S.D.= 0.051 L.S.D=0.05 
0.441 0.483 0.517 0.556 uJi..ll o.IA .b... Jlo 

(WiJI o.IA) L.S.D.= 0.023) L.S.D= 0.05 
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s~ .} ..;y,...o ~\.i:.jl .)1 Jt....:i.ll ..:,;_>;:. :;.:..., :;..l'..,:j 
~ , l • ..l..:..ll ..! ,.....JLil\1 u.=:,-; ~~ •C ·,_,.,\.:ll! · .... ·· -- 11 

-..J. ~ ....:.... ~ • ~ ... ~o,.,.r- ~ 

jy..ll :i..;l-"-! ..) c ~~ ..)<> jt....:i.ll ,sjb... j .)1 

:;..;..,~~.},_,~IJ ~1-J.,JOO.~ 18.91 j\S 
_»';L:i L.i .~ 1-J-,100.~ 11.17.)1 J-4 j_?jl 
~ \.,!y,_.o j\S ~ j_y..ll ;;.:..., J ~)L.lw..JI ..J:H j;..1.s.ll 

jy..ll ~~-"-! -'.ic r~\Slt wlfo. .J::)I -li..~ ~~ 
I- 1 1 00 -~ I - 7 I 00 -.:.u\S c . t.:ll! . - .. 1- .I 

VA ·r--' ~ . J J.:A • J"' ...> ~ ..s-
;u_.~_}C ~~..)<>._s~J§I ..:;\S~.} ,~ 
~) -.Y'4! _;.J -'.ic :i...i).i.JI ;u_~J 1'~\Sll ~lfo. 3)1 

-~ I-J.,wo.~ 9.683 ~ 
..)<> ,sjb... _)cl 1'~\Sll ~lfo. ~\ -li..~ ~I 

J#i.) ~'~\Sll .J~ .)) ~~ ..:Y-.l _jJ ·C~~ 
.21~1 ~ ~ ..)<> J ( 1 jS...:JI ).Jt....:i.ll ~ ~ r j..l2...o 
~ ~_,:.:.. ~ .)) ~~ C"'Y- _jJ -~~~ ~l...:..'il 
..)<> Jl! _j i' ~\Sll ) .)! C"'->:: ~~ J jt....:i.ll .} ;;~'it 
\.A 1 _jb... J \.:~I 4.-.')L..., _)c .h!h -ill::.u ~l...:.. 'il Jh:i 
1'~\Sll ) LaS (Hayat eta!. 2003) ~l...:..~l ..)<> 

~yb.JI ~'it wl~ ~\J,l 4.-.)L.. _)c .h!h _j 

Jl! J '+i:!~\.ij ..)<> Jl! L.... (Picchioni et a!. 1996) 
j;..l..: .)) ;;-:!'::e'il yc ~_,'il j~..l ~) ..)<> 

:;~ wjil LaS .Ascorbic acid _j\ :;~i_, \.,!~1 
. t.:ll! . 4..1:.L..hll w - . . . .J u . . :" 11 

J.:A - J"' j ..5 ~ ~ '-.? -~ ..J..P-' 

Dehydro ~Y' .)) .U_,:..J_, ~~ .)) C"'Y- 1~_, C 
. Ascorbase _, Oxidase l":lYl ~ ascorbic acid 

(~l..../~/C02 ri1a) ~~ ~JW~ J.1LA .7.3 
~)\....~ . i (1~1) .J ~- -11 ,.U\:ill\ . . -....) '-.? Y"' I.:. J"' ~ 

.Jw ~ ~r J..l2...o ~ _} w)i ~'"" ..;)1 
j..l2...o j\S ~ _;i.,j).iJI -li..l.a......: 1......43 j.i5. .......A1.- .U..L..hll 

:i...iJ.i ... ~ ~'~' wlfo. ~~ -li..~ .Jw ~ 
~.} .wi ~ (1) ~\ j.<>J . ..sY:.,.'il W)L.t.....}~ 
.)1 j_,'il -Y'lfoll j.<> tlli}'l~ ).....ill u..lli ::0.\ W)L.h...Jl 

1)1 . llill . · \.i:.j')u ::0.1 " ~I . llill 'WI ~ -.Y'. ~~ . ~ -.Y' • ...r 
~ ftl l...... 1"'~\Sl\ wl_jii _} _) .••. ~\ ~ ;u_k... ILL.. 

~\.til ~_,...;= ~l...:..i .)) ~_,:..JJ ~'il ~'....,.'il 
..,;..! ~~~ jfo ~ J ~I ~~~I ~\.,!]Lz.il~ 1'~1 
..:l..:ji ~ ..)<> J _;t:WI ~\j _,5... ~ ..:i.l _ji9 .Jt....:i.JI ~ 

(Pandit and ~~ ~~ ~_,:...JI ~~ 
.} ~~~ ~ tL9:i) L.l .(Bhatnagar_ 1981) 
.)_j..:l jfo. _j 1'~\Sll ~lfo. .Jt....:i.ll ~ _;l\1 ;u.~ 
..)<> ~I ~ y..; j..l2...o JfoJ _} Y:,4-JI _;:C. i' ~\Sll 
.iJ"L~ ·I ·""' J1i! l...... ~ -'" 11 ~ ~·1 ~\,i;l ~ j::;G.. -~ .._r- .... ~.. .. .. 

~ ~b..JI ~..)<>-'~I ;;y.p o~'i~ ~L...:,.~\ 
L..i .(Hayat at el. 2003 ) .Jt....:i.ll.} ~~~ ,sjb... 
·, ··" 11 ~ ,, ...,",_._.,lJ ~--- 11 ~ w'i..l2...o .._a'.hjl 

v,..P-J .. .J _r-' ~ . -

~ ......i......., ~11 • u~l ~I ~j\.ij c..lL -. 11 . c ·,._, ..:! 
....... ..T-- ...r .J .. ... .. .._, ~' ~~ 

.:...&ll\~ ~I ~I~ _} 4..; _,_?.JI ~_,..;-.II ~L..:..)U 

~ ..:!J .(Winkler et al. 1974) ~~ ~ ~\..ti\ 
~ jfo. .j j_?jl o.:.... ~4-' _} ~~I ~\.i:.jl j) 

4.b. Y' .)) 4-l ~ JJ ::~' 4.b. Y' _Jt....:i.ll j.J-:C 

(2 J~ ..:;j_,l~ -liill) c..:i.ill )~I j) LAS .4..:..~1 
~ . 1.....:.::.\.i:.jl ~ L.... .. ~'~ 1 1 ~ • ..l.J • . ..r . .. ....>""-""' - J"' ./. 

.(Daoud, 1984 )o~)'l ;;?fii~_,..;-.11 ~l...:..~l 
l-jA 100.ri1a) c ~ .J-4 .Jt..:ill ~~ .6.3 

(~ 
:;.:..., _, ~)L.h...JI .J:J'i::J ( 6) j_,~l _} ~Lilli ~ 

,c ..J:!..a~ ..)<> .U..L..hll _)w ~ ..s~ .} ..:;.?JI 

wlfo. .Jt....:i.ll ~ U.~ J_,AJ ~Lilli w~i ~ 
wi1 c . t.:U! . - 1- i \ . '·\..he u . . .1\Sll . J.:A - J"' ..5~ ..s- "e'-' " <"'~ 

jc. ..;y,...o _;:e. JJ-'u ~ 1-J...wo -~ 17.30 
<"'~\Sll wlfoJ ..J:i.?..J'll ~h.: ~)I ~~ 
u.~J ..J:i.?,j'll ~h.: ~\ ;u.~ jc. yy,_.a_, 

· w •y\ . ~~ -k... i:i w.1:i.:....J .1 ,A.,j l.iJI J-'l-'1 . .)"' ...r- _r.J - ("' J _) 

~h.: ~~ U.k..._, <"'~I.S.II wlji.i_, ..J:i.?..J'il 

100 -~ 14.42., 15.10., 15.66 ~~1_, ..J:i.?..J'll 
13.78 A.,j_;li.JI ;u.~.a... .J:J'i:i jc. ~1-J... 
.U..L..hJI W • . 1-.t ·}00 . .:.L _) ~ r..S~ ._r ~ VA ·r--' 
W..:i ~ ' :" 11 o~ .. ':i~ .. ~L~. W t....i C . t.:iJ! . uY"'"" ~ ~ • . . i...J:!"' • JA 

• (~1-J..a 100.~) c ~l¥ &a j.lS ~ 

J....,:;.. (r.J:!)~ti.~.o 
~I 

.:.~I 30 20 10 0 

15.66 12.47 15.65 16.75 17.75 ~}'ll ~ ~~~~ t~1._;,.; 

14.42 11.83 12.60 15.38 17.85 
~}il~~~~ 

15.10 9.683 13.93 15.78 21.00 r~' .:.lfo...,~l t~' J;..; 

17.30 12.20 17.85 18.63 20.52 
.. ~1.:.\fo.~l ~ 

13.78 9.683 11.65 15.38 18.42 t.ijl..ll 

L.S.D=2.555 (~l.i:lli) L.S.D= 5.110 L.S.D=0.05 
11.17 14.34 16.58 18.91 w..PJt a.~.o J....,:;.. 
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