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Atomic ikl oA palaia¥l Jlea Jlaiuly hall jualinl Gl &

(1961 Allan) 4i;k caus absorption spectrophotometer



51374 Janadl il slag algh : cadkil) Juadl

(e g pale) esiladl (ggiaa el 7-13-3
) e Sl ) Alyeaty oldall malay 4ily elldy clall e oSl padlatul
. (1977 Bierman )diph ciwa UV Jguall Caldadl 483ykasy
(il st pd pide) iy JAgul8Y (giaa o 8-13-3
e il Gy oy aje Gedie b alaill cudl e (ALY Gl cula -1
b (s Leadilly ylaie ooy lelue oy bl o8 A8 (ympad dsbesSl
o Dpa ahi ) plne Gaie Aaluy Caadady 2yl Gl e pike 100 3af-2
Gaiae a4 4l
.(Dimethyl sulphoxide) DMSO 32l (3 Jo 10 Jlske el =3
el 4-3 334 2260 Aoy il (B el Caniay -4
Al s Aap die Sy pil) s ) sl -5
.Spectrophotometer jlea b 663 5645 a0 Ik o lebill Glan =6
oo o) gine L, Aldae JS < WG T Seckll 3 claw=7
AU e aleall a gy 3 b pilalls JSU i gy

Chlorophyll a= ((12.7 x Agss) — (2.69 X Asss)) X V/1000 x W
Chlorophyll b= ((22.9 x Agss) — (4.68 X Ag3)) x V/1000 x W
Total Chlorophyll= ((2.02 x Agg3) + (20.2 X Agss)) x V/1000 x W

. (1979 Israelstazm s Hiscox ) 4dyyh cawa
ol Y

e 10 JSU palitudl paa =V
.Spectrophotometer jleall 3eLE =A

2o 1 Cypl akaia dalua =D



b33 1% | ol Billag 1o :alki Juai

caile 100 s3palall dull o3y =W
(il ' pBpade ) g8l (sgiae ol 9-13-3
(2004 kumar s Srivastava ) 4y g \SI 5855 el &3
Alaxiaddl Jollanal
80%Acetone  Jslae
Capal 5 G 0ol Law 85 eny (@l Al gl (e 0210 B idaad) diyla
(10) Asgnl (e irkll Cyms B (51 30 o 105 AL pyaguall il o i 44
Cum lnany e plen (b oy & 4 pplasill 0a o 15kl cisnly iy & o
S psdaadl dilaly Jo 100 () paad) JaSly Jlas) il (& lsadl Geay - Je 10
2060 sl 31y luall gy Jiapli 452 wie Cildad Slea o clial cils
ODx13.9/ Wt of sample X560 = (4,\S
(e 1 pale) iy peandhSH ggiaa 35 10-13-3
(1983 Grattan 5 Grieve )adpla sy )3

tllexinudll Jillaell

Sl Sl paala —

e e ahe 157 WY Gph g paay Potassium tri-iodine «ailS —

. hiall s lall e Ja 100 i Potassium iodine oh¢ 20, Iodine

sl e Ja 20 dilialy Loy 86 Lany (ol Ll el o phe 0.5 G tdeall il
O B b leay climll Gy & al jiag (N=1) HySO4 0 da 0.5 kil
dya ciay & Potassium tri-iodine e de 0.2 cipal olld any AlelS dobu sad ol

Lo canpla @l 3my (2% Biha A cand Aol pyy 53a) Sy 4D (8 Canaiay Wy
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Gasa 4 Capual o5 sl e Ulall 25 s o Aol ayy B3ad 23803 550 1000 e pun
sl bl die dpalale¥) o el G il 1 i T g o8 i)
bl Saiall )y 2ay 3Shl Caa o ULV Spectrophotometer e 365 nm
(%) bl sl b AN L chamgs Sl 555 pald 11-13-3

Jlawinsly (197159 ss ) Herbert ) 4ipal iy Aladl 3LV 6 changaSU oy
2e3all Ligalaally dilall 38,00 Auadl e o2 0.5 G 31 @8 3 el anla gl
Shiadl ol e silile 50 A} &5 & cde 100 dan ala) (i b Gy U
ooy b Agshe A 0ld Bla Aad o e plea (A0 (15) oty Aual) i
o s 3 il el e o ) bW JaSly st oy Pa 0 dslad)
oa da 1 4 Capsaly a0 Jo 1380 2 el Wy paadl JaSly il 50 da pas A
vie Al pha dapd die pud @iy SO Al ada e de 5 (%5) sl
A AR el €U il SIS ) aie Jasal L e gils 488 (el skl
(%) il 3ol A g sS85 el 12-13-3

O A A oy @y Jlill clal (gpadll g el (b gl s i 0
:(1984 Vopyan) diyk sy (6.25) <yl Jalay

Protein percentage= N% X 6.25

Sailag 3N eakd 14-3
by Al YT e a2 0.5 Db o8 5O alimall cilagiil) padlatal

Sy (PH=7.8) imias ool (53 (ol pppalisdl lingd (0 da 5 ae (35 0



Y40 ¢ | o il g alod) :allidl Juai

Slem @Sl ylall dleal )l emal (5L Aakd (DI (e dapdi 3y s gilsae 50
.(4°C) 531 Aayd ic 4ads 20 3241 15000 g 4y Centrifuged
(" esian pide.3aag) Superoxide dismutase (SOD) aail dllad 4iid 1-14-3

.(1981352/yDhindsa ) J8 ¢ dgnsall diplll s SOD ail Agllad )38

rdlaatiiaadl Jiflaall =

Sodium carbonate (Na,CO3)
Methionine

Nitro Blue Tetrazolium (NBT)
Sodium-EDTA

Riboflavin

(0.5 M 3 pH 7.5) aliiall Cuybugll) juuaad
tob LS uany
oLl e ALY 4S8 KHoPOy 00 p 3.4023 43k juas :KHPOy dslae —A
e 50 Y paall Jasly il
slall e ALl 4S8 3 KoHPO, 0 g2 8.709 4uldly juas :KpHPO, Jslae—B
.Je 100 LY aaall JaSly il
oin B Jslas e de 84 A Jslae ga o 16 dila] e platall Cyhuagdll
7.5 ) Lslue pH e cnpusl
:Enzyme Assay Jeall iy
o) Auall (e Jo 0.1 Ciliayy lasl ol 8 plaidl Cuduasill e Ja 1.5 il =1

RN
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0.1, Sodium carbonate (Na,CO3) Jslae 0 Ja 0.1 & il S ) il -2
Methionine Jstae 3¢ Jo 0.2 5 Nitro Blue Tetrazolium (NBT) Jylas (10
kil ¢l e Jo 15 Sodium-EDTA Jstase (0 Ja 0.1
sela! ) el Jagys Jd Riboflavin dstae (0 Ja 0.1 Canal -3
sl o agaly hib cabiag aif ) odlel Lgpuis Zigylalls Blank M) dlelas Cojpuina =4
Al e Yyl
Glladl Sleas 560 M gase sl o iy Tam Clygiadl Cine =S
sl Y Al o) Jyat) daBs 15 saal Belisy) ) canll) Gyl @3 IS 346
clias Sy Gillie cpalias o giing 53l selaY) Gptine Jlasinl; (@Y
Joly 15 3)08 (53
560 M a0 Jsb e Byilie Lpalaid) i =T
L M PR
sl g 50% 38 VIal i () Auall a8 l&:h One Unit o333 saay Cajad
Jae i oty pide agil Allad o il (Sayy oz dsaily O
X Caissll Jale X z3gally GBI oy aliadl) =("oiay pilesang) SOD 4yllad
iy pile X (umall 536 X 50/60
100 x LoD =23l S e gl aliaN) B
ol 3
5eLzy! auy Blank U dpaliaiaV) dad =A
Beliay! aay z3saill ApaliciaV) duih =B

seliay) Jid Blank dnolaic¥) 4ad =a
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Selay) U8 Sample (z3sail) Lnabaia) dad =b
(" orian pile.5ang) Peroxidase (POD) ayl dad jysis 2-14-3

Jaae adiad 4dgykall s38( 1974 Bergmeyer) diiyh s POD ajil dadlad <y
Oe 33y Cunguell el JsS1S) ae POD apil ddalgs cumgptell 2uSyn Jlas

436 nM ;ase Jsk xe Spectrophptpmerically Jlexiuly oolll ki Ll Dla

Peroxid
4 guaiacol + 4H,0, MTetraguaiacol + 8H,0

sdlaniecal) Jullacall
KH;PO; e o 0.53 4fdy Cipnn :(7=PH 2 0.1 M) aliidll Cuiuasill ~A
Jo 100 ) paad) Jaly il oWl cpo A4S 30a8 b KoHPOy (10 o 1.06
PH=T i iny el o1 Jasa g ¢ plaiall elall
kil oL (o o 10 b Aisall Gyamse 3 pide 22,3 Dl3y juma 1SS -B
30% 585 o cunesued Sy ym e de 0.1 A3l juas o ued) S n-C
ki) oLl e Ja 120
: Jaadl Ay
+ Buffer Js 2.88) Js 3 s~ Reaction mixture Jelidll bajla juieat o5
Sy (V) paliin da 0.10 + cunasyell 3Sew Jo 0.05 + Guaiacol Ja 0.05
caibhall Slear 436 NM 2se Uk die g gl Galiaial 8345 Jaee
s ilaad)
S pym e dsenSibe 1 dusad e 9l L) ) sVl 30aS el a1 Sany Ciped
Addy JS) )

Vs X0 fuagsall Jale X Vit x 4 X dpalaia¥y padll =U/ml (POD) 4dlad
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ol 3)
(da 3) Jeliall Jajlat S aaall =Vt
(dﬂ 01) 1-'\,\:-“ . =Vs

(s 1S5k % 25.5) Tetraguaiacol ) seUs =0

U/ml
(mg/mb)ciad w5

=("" 0 palesisy) (POD) ilad

(" Ofun pilabaag) Catalase (CAT) pysil dflad yoii 3-14-3
paaiu iyl o3ay (1952 Sizer Beers) ik cua CAT pyl ddlai <y

240 nm 2 Jsb 2 Spectrophotometer Jlea Jlaaiuly 38y pudl eliial jlaia
LI IR PR

:(7=pH aie 0.05 M) abiiall i gill Jylae ~I
JeSl o el elall (e A48 4pS b KoHPOy (30 g2 1.7420 23k sums A Jslas
ki) gLl Je 200 ) aaall
Jast & laiall oLl (ja ALl6 30aS & KH,PO4 (0 p 1.3608 13 juna B Jslaa
ki) Ly Ja 200 ) paall
PH=7 2 Jpay ia A Uslas e Jo 50 N B Jslae (e Jill paa dilialy juany

1(Use 0.059) Crmased) 23Sy e
Cubungill plasinly Jo 100 Y sy 30% 385 53 Cumapsell a o 0.66 33hy jumn

pliidl
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dandl Ady o
o Snmy Gmanel 3Sm 0o do 1.0 ) plaidl Cuinsill e Jo 1.9 Lls 3
o RlaN laie Jay Auall e e 0.1 Capal & (@ 5-4 33d Gl e
S s gually GalaiaVl sl aasiy 3512 3-2 530) 240 NM (gage Uyl o dpaliaiad)
At 45
rabluad)
JsagsSita 1 Jlad e 50 ) ) a1 48 L3l One Unit pi¥) sas5 e
el Gyl wie pH=T 5 25°C a0 vie Addal g sagyued) S om 0a
iy aile X 43.6/1000 X dpalaieVly il =("" g 0 pilesang) CAT Adlad
(" ¢sian pala.ssag) Glutathione peroxidase (GPX) pal iMad yati 4-14-3
(1984 Gunzler jFlohe ) 4d;yla caua )
W aatiual) Jllaall
oo A1 4k pi 0.650 dilaly juama (g¥se (0.1) Sodiumazide Jylae —
el oLl
e 501 3 HyO; o Ja 0.057 4lsly suma 5¥e (0.03) 585 Hy0; Uslaa —
AR ER AR
«gVse 0.01 Ciliugill ggyls —
e Ja 200 A paslall e p& 10 4R, juas Trichloroacetic acid Jslase —
liall oLl
sl e de 500 b 2 0.3 4k suma (g¥3e (0.002) Jraall opudlisil —

+ ykiall
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_eaa ("dn.ri.\a 0.4) 5-5'-Dithiobis nitro Benzoic acid (DNTB) Jslas -
kil Ll e Jo 200 (i 43 o2 0.08 434

: Jaadl 4y jho
oo e (0.2) L) ciply lna) cunll B palasad) e o2 0.05 iy A5V Al
MSen dalse e de 0.1 Jisall osdGsl<l Jglae e do (0.2) sl gg)ls
Ja 0.3 gl ladny Aol a3 %37 She plea b i) (8 Caniay o ¢ sgd)
1500 4epuyy iSie iyl & w8 Ghpa 00 sloy b bl @ap (TCA Jslaa e
s>« Usb e Spectrophotometer Jlea () pdll Jis (Gilia 5 saal da8aN (g 5500
kil el (e Ja 0.5 o Dgial A I3 Allas pe 43)lie 420 nm
Ulas (30 Jo 0.3 L) canaly il il b Galiinall (e do 0.1 gy £ Aladll
420 asall Jsball die i) e 5 T ciaje DTNB oo Ja 0.7 5 Ciliuagilh gy
sle 0.1 o sqal o3l S dlalas ae iysdy Spectrophotometer jlea: nm
» e
AV Aalaall Ty peitial) capuas
(C.LXEx.F)/10® x (Ab2-Ab1) = 308y n (1sdGslS i) e
ol 3
e s el die dpaliaicYl =Abl
Al dls el aie dnaliat) =Ab2
cdgpaill 2]yl ga Al 13ay 622 sleall Jalas =Ex.F

oSl Dgac Jyha =C.L
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Results zilidll -4
il 4 jgdiall clhuall iy b GoSalually cnlin CamdlSly Qi 80 1-4
cagipall 3,018 AlgaY amall Jilil)
(pee) bl g UG 1-1-4

29y cpSabadly ol SIS G SDAN Jalal) o (2) Jsaadt gl <yl
Sl aet A Qi bl il g Lis) T Jaugia (0 Lygins (LS 28 pg35al
pie vie pSlall a1 Jyadel. 5 SS5 goa i CopmndS ra 1T Jpailel 00
A el e clilal ae A3jlie o (59.4) il ad el oy giall 2408 Al
sl oo 7 Jpadal 50 38505 oSk shm SNy il O3S shia 55N el
Al e bl Aylie pu (31.9) cinly Lad Jil o g0 guall
plin] daugia 8 Lgina S 28 ppypall 3p5lSy cpliy DS o AU Jalal Ll
sie S pa sty 0sadSI e T Jpale] 00 SN et 3 Jilil) el el
el S L ALbaall e Ll ae AlEe au (55.8) il daf el apageall 20
Culy dad JI pggeall apsl T Jpalel 5O SSAN me ol DS ha S5
Al e il ae 4 jie o (37.7)
il g il Jagia b lgina oS 4l paspeall 3358y ¢Sl AN Jalall o L
psipall 398 jia S ae oSl e T dyadlal.5 S5 el 3 il il
oo e 5SA Jhel oS Aldadd) e clilal) ae 5)he o (58.2) il dad e
oo Al pus (35.0) cirl Aadh J ppsognall 3317 1 Jpalel 50 SN e Sl

Aleleall e ol
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Qoo il : i o} Juddf

il gl b assiseall 4palsy CuoSaludly Galin CopadiSH Gy SIS 420 3(2) Jooa

Al Jaall
Si x Glycine

(" 1. sala) NaCl 38! 53

100 0

()

Glycine »S)5
(" S sasla)

45.5

52.4 52.1

49.5

47.6 57.1

0

41.8

41.2 46.8

47.7

50.4 54.7

54.6

56.1 59.4

100

52.4

57.7 53.3

1.7

3.0

L.S.D.0.05

NaCl x Glycine (il Jalaill

Glycine daw gia

(" 3. sasle) NaCl JsS! 5

100 0

(" Adsals) Glycine 3815

45.6

47.1 52.0

0

51.6

54.7 55.8

100

1.0

1.7

L.S.D.0.05

NaCl x Si () Jahil

Si Jaw sia

(" A J saide) NaCl 381 5

100 0

(" ALdsase) Si 8IS

46.6

51.4 53.4

0

52.1

51.8 58.2

1.5

47.1

49.4 50.1

3

1.2

2.1

L.S.D.0.05

50.9 53.9

NaCl b gie

1.2

L.S.D.0.05
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(o) Gl b 2-1-4
2y osSaludly oy OmadISY Gn OO Jalall of (3) ded B iy
Upasle]00 S50 aet 3 Jilil el Bld) kel dio Jaufia b Lgina IS 38 o35l
1 50 Jpale100 380y (Sl o A Jpalel.5 350 n el oD 00 0
el S ALladl b L g Aijlie pu (0.91) cily i e pyagall 2K
28 o A Jselel 5085y cuSila iia Sl oy cpDS ie S

Alalaall e BLAL Ayl pu (0.26) ity A Jil o g3 900l

Jhal Aiia Jauisia b igina (IS S a3l 23985 Gl CopuadSH 0 (SUED Jatam) Ul
pe Ot DS e T dpelel00 GSAN el 3 dil cld gl
5 o) ga Aiie s (0.87) iy Aafl Jlof papuall 2y 17 4 Jyailal 00 3858
S T Jpelel50 GSAY pe oiliy DS b HSAN el oD ALl
Allall b il e A3 pus (0.40) il e il o gpageall

Bl kA Jangia b Gsine IS 4l pgageall 3885 GsSlull Sl Jalall o L
2l 7 Jpalel 00 3850 pa cysSabudl o 'R pale 3585 et 31 i)
S el ol LAl e clal) ae A3lie au (0.89) il daf ol pyguall
ps (0.36) ity Aad il pgpaseal 34398 17 Jpae] 50 S8 g cuSilull Ga s

Aloladdl e LAl e 43)lie
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() Bl b g alal slga¥ly CopeudiSlly CusSaldl e JaNY 20 1(3) dgsa

A Jatadly (" A.Jsade) NaCl JsSI5 Si Sl 5 Glycine js! 3
Si x Glycine 150 100 0 CAdsate) | (FAdsae)
0.55 0.26 0.67 0.73 0
0.69 0.45 0.81 0.85 1.5 0
0.74 0.48 0.93 0.94 3
0.69 0.49 0.83 0.80 0
0.78 0.52 0.91 0.90 1.5 100
0.75 0.45 0.86 0.83 3
0.105 0.181 0.05 p.-i.|
NaCl x Glycine (s Jaladl)
I- « . -
Glycine Jaw yia 150 ( ﬂ.dJAa-‘-l)Ol:aCl S 5 (" slJsul) Glycine 3815
0.66 0.40 0.81 0.80 0
0.74 0.51 0.87 0.84 100
0.060 0.105 0.05 p.d.}
NaCl x Si 4l Jajagll

e (" Al.J sasle) NaCl S\ 55 s el -

Si daw gia 150 100 0 (AL sada) Si S84
0.63 0.36 0.76 0.78 0
0.73 0.50 0.87 0.86 1.5
0.75 0.52 0.89 0.83 3
0.074 0.128 0.05 p.<i.}

0.84 | 0.1 NaCl dau sia

0.074




5150 ¢ gl : il S

(ki g 8) il B e e 3-1-4

20 sSalaly iz CopadSY G SO JRNS Gl (4) Upaal @ il
Shea 5S Jael 3 Jilil el gy s Aiia dawgie g Qaine oS 3 agseal
30 7 Jpadel 005858 oSl o T pate 3 S g ol cpedS
el Gl ALl e bl ae dplie Teilng b (27.45) @il dad Gl ppagall
2l e T Qpalel 5058 ila Liia S5l ol opadS e 5SH
Alladl e el 45jlie Teling i (13.06) cials A JB o393 geall
23 dba Jausie g Gsine IS 20 pgapeall )9y 03l OISl G (SU Jadal Ll
po Oy DS ge T Jpell00 S ael Ml el gV
e Anlie Mg (26.08) b dad el ppagall K I 3 Jyeile100 38 5
1= 4 Jsalel 50 5S50 aa clin copeadS Jhon HS0 ol U3 Alaladll e ciilal
Aldadl e il o A5jlie Ueling b (16.40) iy el S p g geall 234K
) dacdine lausie b Lyine oIS ail pgageall 2510 o sSulull S Jadall oy Lyl
298 ) Upalel 00 3850 ae oSl (3o 1A Jgale 35850 el A Jilil )
he! G Aldedl b cililal ae dnjlie Mg i (26.64) il el el g geal
coli dad Ji pmaseall apglS T Jsalel 50 SN pa oSl (e e S5

Aldled) e il e Ajlie Telag b (14.18)



JENT

ol el : i el Jual

A s b pgisall )9l CuSilally Calia OmadISY o QAN G :(4) desa

[ A Jala

Si x Glycine

T (" AlJsale) NaCl 355

150

100

0

(kg ) @tan A

Glycine >SS\ A
(" 3.J seale)

18.74

13.06

20.24

22.94

22.29

17.76

24.84

24.28

0

23.50

18.38

27.45

24.68

21.39

15.31

25.11

23.75

24.52

19.77

27.32

26.48

100

23.82

20.81

25.82

24.82

0.60

1.02

L.S.D.0.05

NaCl x Glycine (U Jala)

Glycine Jaw gia

(" 5.0 gasle) NaCl j) 5

150

100

0

(" 2Js4le) Glycine 5154

16.40

24.18

23.97

0

18.63

26.08

25.02

100

0.60

L.S.D.0.05

NaCl x Sj

Jalaili

(") Jsasde) NaCl 38158

150

100

0

(" A sale) Si SIS

14.18

22.68

23.35

0

18.77

26.08

25.38

1.5

19.60

26.64

24.75

3

0.72

L.S.D.0.05

17.51

25.13

24.49

NaCl Ja sia

0.42

L.S.D.0.05
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(Pped) sl A A8 dabuall 4-1-4

sl cpSilully Culin CudlS o A Jalsll ol (5) oyl g
Jiea SN het 3 JiW il A0l daluall diia Jaugie B Lsine OIS 3 pyygeall
€ T Jsalel00 585y cuSaladl e T dsale 3 S ae Ol pudS
kel dS L Aldadl e bl ae Alie Zau (281.25) il ad el agpall
Wl e T Jpalal SO3SAl oS e Sl uliy oS ha S5
Alebeadl e Ll 43)lie Zau (134.55) iy A i p g puall
Giia daugie b Usiee OIS 3 agygeall 3psly Ol DS o S dalal L
o o O g A Jsalel00 SN el 3 Jill) cdal 480 dalud
Sl pe sl 2au(266.90) cialy Aadi el papseall 335 1= A Jsesla1 00 38 53)
39S 7 Jpalel 50 SN pa onlin DS e HSAN el S ALl e
Allaall pe bl pa A3lie 2au (168.72) iy daf Jil o peal
Galudl diia Jaugie b Lgine S 4l pgageall 335 peSalall AU Jalal) ¢ Lay
" 51 J5alel 0038580 e cisSladl o 170 Upasla 3 58501 (laed 3 il il 28,0
el S Al e Bl e A i o (272.92) il dad el ol 230K
coly dad i apagall apglS T Jpalel 50 S8R ae Sl e L S

Alaledl e Ll ae 43)lie % (146.05)



@ i et o) Jud

Laluall b agasall 3880 GsSiludly Culin QS On JAN 8l <(5) dase
(Cp) il L0

[ g (" 2.dsale) NaCl Jssi i Si 85 | Glycine 381
Si x Glycine 150 100 0 adsale) | (" Adsale)

192.39 134.55 207.53 235.09 0
229.09 182.65 255.81 248.82 1.5 0
241.04 188.96 281.25 252.91 3
219.43 157.55 257.30 243.43 0
251.75 203.16 278.82 273.27 1.5 100
24425 213.79 264.59 254.37 3
6.32 10.94 L.S.D.0.05

NaCl x Glycine il Jalull
(" .Jsale) NaCl S5

Glycine Jaw gie 150 100 0 (" Jsae) Glycine 815
220.84 168.72 248.20 245.60 0
238.48 191.50 266.90 257.02 100
3.65 6.32 L.S.D.0.05
NaCl x Si L3l Jalal
Cr . (" J3.d sale) NaCl Sl 5 . et .
Si daw gia = 150 5 (" dsadle) Si sl s
205.91 146.05 232.41 239.26 0
240.42 192.91 267.32 261.04 1.5
242.64 201.38 272.92 253.64 3
4.47 7.74 L.S.D.0.05
180.11 | 25755 | 251.31 NaCl Jaw gia
4.47 L.S.D.0.05



Y[54]¢ il : gl 1 Juil

(el el ) Hy oY) AkRY gy 00 cilal) 0390 5-1-4
‘M‘-

38y clally ot cpudSH o SO Jall ol (6) Uyl @it cuy
3650 Jaed 3 Jilil ) Bhod Giladl el ddia dagie (8 Ligine IS 28 o gapall
2038 1A Upale100 58580 casSlull o A patle 3 S5 e oyl (IS i
he! G ALl e bl ae Alie Tl e (8.91) il dad el psipal
288 e T JsaslelSOS Ay oSl b 3S5ly culin cuedS e S
el e Ll Ao Tl pe (3.92) canly dad Jit o g3 peall
cosl Aiaa Janigie B Tygina IS 20 p gaguall )85 i CaeadSl) G (AL il Ldf
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Ll ae A3)lie % (1.24) cial dad i pyageall 339K jhia SSAN g GsSilull e

Alelaall
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el | - el g} (Jutd|

38 b patseall 4slsy Cusdally Cal oSSl O JAI R :(15) de

(%) Gl 3 agageal

(A Jatast (7 ) Jsasle) NaCl 3815 Sisls | Glycine 5
Si x Glycine 150 100 0 (" dsade) | (Tl dsesle
2.10 2.53 2.17 1.59 0
1.94 2.38 2.02 1.42 1.5 0
1.81 2.33 1.84 1.26 3
1.93 2.45 1.90 1.44 0
1.62 2.29 1.53 1.05 1.5 100
1.70 2.12 1.74 1.24 3
0.06 0.10 L.S.D.0.05
NaCl x Glycine () Jilal)
1- . cel o
Glycine Jau gia (" dsale) NaCl 515 (" . Jsasle) Glyeine 515
150 100 0
1.95 2.41 2.01 1.42 0
1.75 2.29 1.72 1.24 100
0.03 0.06 L.S.D.0.05
NaCl x Si (il Jalaill
Si faugte (i) e P (17 A0 dsasle) Si L5
150 100 0
2.01 2.49 2,03 1.52 0
1.78 2.33 1.77 1.24 1.5
1.75 2.22 1.79 1.25 3
0.04 0.07 L.S.D.0.05
235 | 187 | 133 NaCl Jws gia

L.S.D.0.05
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Al e bl 33,lie %
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Usedal00 3850 ac! <3S Alabedll je cililall ae A3)ie % (4.19) il o e
i3ie % (1.73) cal dad Jif ppipall 3p9 shis S0 ae culn CpudSl) 0 g
Alaledl pe Ll as
Sl 80 385 b Time oS 4 ppaseall 2yl Sl SAN dalal o L
sl asisal) 3398 (a1 Upadel 50 SN pa oSl oo SN (Lol A Jilil
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Sl pe dijlie % (1.74) il dad ) pypaseall 4 shea SN e Sl e

Alolaall e



Y751 kil : il ) it

518 385 b asstsual) 341 (usSibully ol Bl o JANS 80 £(16) dssa
(%) el A
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(A dsale)

Al Jataaly A
Si x Glycine 100 0 :]_j jﬁ;

3.53 3.67 2.49 0
3.19 3.33 2.12 1.5
2.90 2.93 1.75 3
3.17 3.07 2.16 0
2.50 2.25 1.32 1.5 100
2.66 2.73 1.72 3
0.12 0.21 L.S.D.0.05
NaCl x Glycine skl Jaluill

1- . e
(- dsasla) NaCl 1 (" Al Jsesle) Glycine 51
100 0
3.21 3.31 2.12 0
2.78 2.68 1.73 100
0.07 0.12 L.S.D.0.05
NaCl x Si A Jatsl
1- . et B
(" 8.0 sasle) NaCl 3515 (7 5. dymi) Si 3815
100
3.35 3.37 0
2.85 2.79 1.5

2.78 2.83 3
0.09 0.15 L.S.D.0.05

3.00 . NaCl Jau gia
0.09 L.S.D.0.05

Glycine Jw yia

Si dau gia
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541.0 423.3 610.3 589.3
590.3 493.0 643.3 634.7 g 100
578.9 509.3 621.3 606.0
8.6 15.0 L.S.D.0.05
NaCl x Glycine (il Jalall
1- . . el
(" A dsasle) NaCl 5815 (" 5. dsusle) Glycine 515
150 100 0
543.3 440.7 596.6 592.6 0
570.1 475.2 625.0 610.0 100

5.0 8.6 L.S.D.0.05
NaCl x Si ALl Jajall
(" dsasla) NaCl 38058
150 100
520.4 405.8 572.3 0
573.1 471.5 625.8 L5
576.5 490.5 634.2 3
6.1 10.6 L.S.D.0.05
457.9 610.8 NaCl Jau sia
6.1 L.S.D.0.05

Glycine daw sia

Si daw yia

("7 dsarle) Si Jss18
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(il phS.pale) bl (B ysial
(" s9.Jsale) NaCl 515

(A il
Si x Glycine

150 100

0

Glycine S\ 5
(A sasde)

323.1

291.3 331.3

346.7

343.4

318.0 358.3

354.0

0

350.1

321.3 372.3

356.7

338.0

303.7 359.0

3513

356.0

329.0 371.3

367.7

100

351.8

335.0 363.0

357.3

3.4

5.9

L.S.D.0.05

NaCl x Glycine (U3 Jalaill

Glycine dam yia

(" 3.J sae) NaCl 3815

150 100

0

(" Al saste) Glycine 385

338.9

310.2 354.0

3524

0

348.6

322.6 364.4

358.8

100

2.0

3.4

L.S.D.0.05

NaCl x Si A&

Jajail

Si Jaw i

(" A.J sa4l4) NaCl jS1 5

150 100

0

(" saila) Si 58158

330.6

297.5 345.2

349.0

0

349.7

323.5 364.8

360.8

1.5

350.9

328.2 367.7

357.0

3

4.2

L.S.D.0.05

316.4 359.2

355.6

NaC]l b sla

24

L.S.D.0.05
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ssina b pssall 30l eSiludly Cilin CpudlSl e Jal 8l :(19) dees
(7l aRS. pide) calilh A g3

(Al Jatall (CA.Jsase) NaCl sl Si sl | Glycine 38\
Si x Glycine 150 100 0 oldsate) | (A sake)
308.6 240.0 329.7 356.0 0
343.2 285.3 375.7 368.7 1.5 0
354.6 291.3 399.7 372.7 3
333.9 261.3 376.7 363.7 0
364.3 304.3 397.0 391.7 1.5 100
357.6 314.7 383.7 374.3 3
5.5 9.6 L.S.D.0.05

NaCl x Glycine (Ul Jalall
(" A).J sasde) NaCl Sl i

Glycine Jausie 150 100 5 ("l saie) Glycine sl 5
3354 2722 368.3 365.8 0
351.9 293.4 385.8 376.6 100
3.2 5.5 L.S.D.0.05
NaCl x Si (Lt Jalal)
. (" AL sasle) NaCl 31 . e
Si Jaw gl 150 100 5 (A saide) Si JaS) 5
321.2 250.7 353.2 359.8 0
353.8 294.8 386.3 380.2 1.5
356.1 303.0 391.7 373.5 3
3.9 6.8 L.S.D.0.05
282.8 | 377.1 I 371.2 NaCl J gia

3.9

L.S.D.0.05
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Jie S el oS Aleledl e clilal ae Ajlie Ty aaSaake (0.93) il
Gad Uil pyapeall 235 a7 A pael 505858 1sSibus i S5l ally IS
Alabeall e il A3lie il paSpale (0.51) caly
Sl ssine g Lgine S S o gpagaall 2500 i oS G (AU Jadal) Ll
Jpaslel00 5500 g i copmadSH 0 7 A0 Jsalel00 850 ot 3 Jili) bl
gt Bl ae Anjlie Ty paSipale (0.88) il Aad el apaseall g T
e T Jpalel 50 HSAN ae Gy oS Lha 5SE hel XSl
Aldleal e bl e 25jlhe el 23S0 aake (0.62) iy A Ui o903 gl
Sl Sl ssina (o Tsine (8 Al o gppeall 3485 o plull U Jalal o L
3008 170 Jsalel00 SN pe sSAdl e T Jsaile 35850 (aet 3 Jilil
SIS ALy LN ae Ajlie Teils piSpale (0.90) il dad el oyl
cily dad i o gaseall 209 17 Jpalal 50 SN e cpSild) g i S5 lued

Alladl ye cblall ae 2jlie Tels i€k (0.55)
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Rl : 3l el Judl}

ssian b psigall 85l GsSlully Gl OmmedSH o RN AU 1(20) dss

(ks piS. phle) bl A oSt

I ETHECT (" A.Jsede) NaCl 385 Glycine jS) 5
Si x Glycine 150 100 0 - Aaldsade) | (Fldsaks)
0.66 0.51 0.69 0.77 0
0.77 0.67 0.83 0.82 15 0
0.82 0.69 0.93 0.83 3
0.75 0.59 0.85 0.80 0
0.85 0.73 0.92 0.89 1.5 100
0.83 0.77 0.87 0.84 3
0.002 0.04 L.S.D.0.05
Na1Cl x Glycine il Jalal)
- « - » . -
Glycine Jaw gis CAdsuta) CAdsy's) NaCl JAL2 (I A.Jsasla) Glycine 315
150 100 0
0.75 0.62 0.81 0.81 0
0.81 0.70 0.88 0.85 100
0.001 0.02 L.S.D.0.05
: NaCl X Si (Ll Jatal
iy ("5 sae) NaCl 5815 - g
Si dau gia 150 100 0 ("o gasle) Si 58I
0.70 0.55 0.77 0.79 0
0.81 0.70 0.88 0.86 1.5
0.82 0.73 0.90 0.84 3
0.014 0.03 L.S.D.0.05
0.66 | 0.85 | 083 NaCl Jau gia
0.01 L.S.D.0.05
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k) A S sl ggiaa 10-2-4
(b o' apile) @ JihausiS) gsiaa 1-10-2-4
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et assgnall 34518 17 5 (ealel 00 58l cipSalll a1 pade 3 501 e 0
55 et IS L aldeall Ll e 43)lie il s pe e (37.5) il dad
B agrypaall 2)0l8 (e 17 Jpanlel 50 58 5lly sSil sia pSlly il GpuadS hea
el e Ll A5jie ey iy’ pe - pile (247) caily A
2ol sgine b Lpine (IS 358 o33 geall 2005885 calin copaDISH e (ALY il U
Usale100 3851 go oy DS a5 Jsalel00 S0 ol 31 Jilil) il
L bl ga lie ey ('t il (5.10) il dud o ppmipuall 2y A
26 T Jpae50 SSAN e ooy padlS Jia S hel G ALl
Aldadll e L aa d3lie calay (il e pile (3.12) sy Aud i o393 gual
2l sl sgime i Lgine lS 4l pppeall 5 Sl BN Jalal o Ll
38 A Jpasle100 38N e cosSibadl e 1A Upasle 3 S50 (a3 Jilih il
A L alelad)l e L pa Al il s’ o pile (5.21) il e led gyl
cily Ao i pppageall 34518 17 5 Upale] 50 SN e cisSilull G e S5 (e

Aldaall e Bl pe Aylie k) (il gt - pide (2.69)
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ssina b postpall 85l Gstlully ol OpadSD G SN L £(21) s
(o ris pl-pile) @ iyl G Y

AL Jafad) (" ). J sals) NaCl 8l 5 Sisls | Glycine j8)5
Si x Glycine 150 100 0 FAdsaly | (sl
3.65 2.47 3.97 4.50 0
431 3.38 4.81 4.76 1.5 0
4.57 3.50 5.37 4.83 3
4.16 2.91 4.92 4.65 0
4.76 3.77 5.34 5.18 1.5 100
4.63 3.97 5.05 4.86 3
0.12 0.21 L.S.D.0.05

NaCl x Glycine (13 Jaul)
(" 4.d saske) NaCl 3l i

Glycine Jaw gia =0 =30 > (" Ad saida) Glycine 315
4.18 3.12 4.72 4.70 0
4.52 3.55 5.10 4.90 100
0.07 0.12 L.S.D.0.05
NaCl x Si (Ul Jato
| TR
Si Jaus ia — A “”"l‘l)ol:aC' S5 - (" A saile) Si 81 5
3.90 2.69 4.45 4.58 0
4.54 3.58 5.07 4.97 1.5
4.60 3.74 5.21 4.85 3
0.09 0.15 L.S.D.0.05
3.33 | 491 |  4.80 NaCl daw gia

0.09 L.S.D.0.05
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1.90 2.11 2.09 . 0
2.01 2.36 2.12
1.84 2.16 2.04
2.10 2.34 2.28 . 100
2.04 2.22 2.14
0.0S 0.09 L.S.D.0.05

NaCl x Glycine (AWl Jalaill

I- « ’ 1 o P
Glycine Jau sia - l)ol;laCl e 5 (" s.Js4le) Glycine 15

1.84 2.07 2.06 0
1.99 2.24 2.15 100
0.03 0.05 L.S.D.0.05
NaCl x Si o< JaI
I- = A »

S Jau gia (A 'd""hl)oﬁaa 2 ; (i sasle) Si 3815
1.72 1.95 0

2.00 223 15

2.03 2.29 3

0.04 0.07 L.S.D.0.05
2.16 . NaCl ks sia
1.5.D.0.05
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100 0

Glycine 815
(" dsasle)

5.25

5.72 6.47

6.22

6.92 6.85

0

6.58

7.73 6.96

5.99

7.08 6.70

6.86

7.68 7.46

100

6.67

7.28 7.00

0.17

0.30

L.S.D.0.05

NaCl x Glycine (L3 Jalaill

Glycine daw gie

(" Al.Jsesda) NaCl i8I 55

100 0

(" Adsabe) Glycine S5

6.02

6.79 6.76

0

6.51

7.34 7.05

100

0.10

0.17

L.S.D.0.05

NaCl x Si (At Jalaal

Si das gia

(" 4,J saila) NaCl s8I

100 0

(" ALdsasle) Si 351

5.62

6.40 6.58

0

6.54

7.30 7.15

1.5

6.63

7.50 6.98

3

0.12

0.21

L.S.D.0.05

7.07 6.90

NaCl b gia

0.12

L.S.D.0.05
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0.350 0.299 0.377 0.375 0
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0.374 0.438 0.427 1.5
0.390 0.452 0.415 3
0.015 L.S.D.0.05
0.349 0.422 0.410 NaCl Jau gia
0.009 L.S.D.0.05

Glycine Jau sia




NEXIK e -l ) Jul

(%) Sl b chaRs S 585 5-4

sy cpsSalully oalin GpaDS o (DA Jalall o} (26) Jgaadl il Copud
I 3 Jpalel 00 585 et 3 Jalil) el chyamgi)ISU 385 i Lisina S 38 g3 el
2098 17 50 Uaila 00 355l cipSbadl oo 7 dsasle 3 S5 pa ol padSH 00
360 Jael @3S L Aldeal e il pe Ajie % (2.80) cili dad o ppapall
i) pgpaseal) 239 e 17 Upalal 5O Sl osSibus a5l i IS ina
| Alelaall g culilally 43)ie % (1.55) cuily Aad
355 b Usine oS M ppapall a0l oG oaedS) Gp QU Jalal) U
S e oy DS e T Jpadel 00 S et 3 Jill ) S
SIS L Alled) ye Ll pe Aplie % (2.71) il el el apapall apsl s
iad il pppeall 38 17 Jpalel SO S e ol pudlS sha SN ael
Aleled)l e il e 455150 % (1.83) caly
sS85 6 Tsine 08 4l paapeall 3y @Sl U Jalal g L
assnall 330l ia SN e (pSlll e A paide 1.5 58 (ael 3 Jilil il
oo e SAN el G ALl e el ae 5ie % (2.82) cialy dad o
pe Ajlie % (1.70) curly ad il pysageall 35S T 0 Jpailel SO DS e sSoladl

Alalaall e il



K

el - el ) Juid]

HA P psssall sl GuSally ol GpedS) op JAlN JAG :(26) desa

(%) <l A ling S

A Jatal (" slJsaale) NaCl iS5 Si sl Glycine j»S) 5
Si x Glycine 150 100 0 CAdsal | (ldsale)
2.20 1.55 2.54 2.53 0
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Summary

The experiment was conducted using plastic pots in green house
belong to botanical Garden of the Department of Biology, College of
Education for Pure Sciences (Ibn Al-Haitham), University of Baghdad for
the season 2017-2018. The purpose of this study is to investigate the effect
of different concentrations of sodium chloride (0, 100, 150) mmol. L' as
well as silicon (0, 1.5, 3) mmol. L™ and glycine betaine (0 ,100) mmol. L’

the triple overlap and their effect on the pepper plant (C. annuum L) and

reduce the harmful effects of sodium chloride.Some phenotypic qualities,

plant height, stem diameter and leaf area, dry weight for two period, protein
,carbohydrates, abslolute growth rate, element concenteration, chlorophyll

content, SOS antioxidant enzymes, POD, CAT were studied and non-

enzynatic antioxidants.

The experiment was designed using the Completely Randomized Desgin
(CRD) . with three concentration of sodium chloride, two concentrations
of GB , three concentration of silicon element with three repelcates 3 x 2 x
3 x 3 which included 54 experimental units, with agricultural operations

conducted from irrigation and remove weeds. Results can be summarized

obtained as follows:

1. The results indicated that sodium chloride concentrations increased
from zero to 150 mmol. L™ resulted in decreasing in the rates of
morphological (phenotypic) and functional (physiological) qualities
with a moral increase in the content of sodium and chloride in plant
tissues, plant hight , stem diameter, the effectiveness rate of the SOD
enzyme increased from 8.34 to 32.14 units. mg. Protein™ and POD
enzyme from 7.21 to 25.67 units. mg. Protein” CAT inzyme from
5.86 tto 22.09 units. mg. Protein™
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2. Plant spraying with glycine bentaine concentration 100 mmol. L™

caused a high increase in all percentage of phenotypic and
biochemical and physiologcal qualities, as well as resulting in a
moral decrease in sodium and chloride concentration, respectively,
as the height and diameter of the leg increased as well as a high

increase of the carotenoids and there was an increase in the rates all
the phenotypic and physiological qualities.

3. Silicon spraying led to a an increase in all means of phenotypic and
physiological qualities, resulting in a moral increase in the rate of the
number of many plant characters soft o, in the concentration of the
elements of nitrogen and phosphorus, and potassium content and
increase of the content of total Chlorophyll, as well as increase in the

rates of all qualities when the silicon concentration increases from
1.5 to 3 mmol. L.

4. The bilateral overlap of glycine betaine 100 mmol. L' and silicon 3
mmol. L™! has played a positive role in reducing the negative effects
of sodium chloride, as the study indicated.

5. The results of the study showed a clear role for the use of glycine
betaine and silicon to reduce the negative effects of sodium chloride

through the triple interference of the study factors, particularly at the

concentration of 100 mmol. L™ glycine betaine and 3 mmol. L’

silicon at concentration of 150 mmol. L™ sodium chloride.
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