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Table (1): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the percentage of germination of S.
occidentalis seeds.

Value listed is a mean of 10 replicates each replicates
represent 20 seeds.

R Percentage of germination Treatments
days 14 days 7 GA, NaCl
(ppm) (M)
88 8§ 205 Control
100 100 50
98 95 '] 0
98 94 100
96 94
08 9
19060 19060 gj
96 96 100 0.001
85 82
98 97
’ 070 ’ 050 %‘
n)
00 00 100 0.01
0 0 0
S S 23
9 9 S0
20 20 7S 0.1
12 12 100







: Growth . .1/ 3-2

03931 99ty Ggall Jolo) dalif goill wlwlid elos
S. Ll Lt (3he¥) asluo yidly sladl o JSIT Colily clo, Tl
01,0 001,0 ;) asl:d ;. <<l Jolell occidentalis
dalisa ;oS5 oll ol sg>g S8 poasgaadl 1)glS ilo o (Joo
aey b A nas o (09l ¢ 55> 100 .75 .50 ‘2§ i)
) -Z\L'))'_” O L@gg 30

: Shoot and root lengths . 1f; 5Ll Jol 3-2-1

AelS CJ-Q)—'—’L' (12 11) <3, STl (2) fq—‘b Jost! oo
sl iz g Jobo Sle clllydl paes olitgl a2y b poasgual
A g glasdl Jodo e pgasgnll s)0lS il Lgisa yibo o] aliswl]
e el Al jaas> o dalsd) 5 Sl aslaly J|9_IQX‘ I P
C)LQXL, 4J_o|_v_o)_._v_l\ ol dlolell wbLaTI

50 25) 4_a_L._s'=|)_JI)_.J| doln)] ol (11) @3, Sl o [oaty
4.;9_\_7_0 oal_) 0‘” u_m| J_._LL»_)_._‘U O 9 (ug_J_U uﬁ £y> 100 75
Balo ) ol S Losy Al dlole o oIl L] sl Jobo R-JUVEN
o> 5 (pgll 56 65> 75 .80 25) diln| aic sy Sdging
'CJ‘U o Jgo 001,0)_35)_?_”4 dlolell &bLTN ) Ll A
(05l 065> 100 .75) dsln) nicd, . Sdgine il
0 J3—0 01,0 5. <, <L alolell bl ) eldl 2] jnes oo
wdloleo el BLTL as,la 1L el C—LQ—”

DJI-:) o _._.IS b (1 2) |<1£) JLN_IIJAJJ J9_b_1 4_.4_\4_._"_’ Lal

_\_wJS 7o o J}Q 001 oﬁsf_, alalelly qdﬂdﬁu
Jg_b uﬁ 449_‘_7_4) DJI_) u_ng) LA_)' b})‘qg dJ-QLY—Q)_\_Y_” 9‘ Pg.ug;a.”
O ug_aJ_U uﬁ ,C)_> 509‘ 25 ML‘AI_' 4_19_\_10)_\& DJL!) «_ng;- Jo;-)l_v
wilole s o0l wbLAtl ois Jlobols a5,Lalls clisg elilly 3 jngs

Fresh and dry weights ;L. cldlg sl ;4 3-2-2
:of shoot
oy ol o1 (13) o8, JSllg (3) @3 Joad! rrng.



wlidl dloles vic dygiz o e Bl ol L?_\j.\_” wls ghawd caldly
bl el pads Lo popgndl 4)slS rila o Joo 001,055 5,
daoleo aie [ S bheino bnss el 500l iy Lgiva e Laas
o bLL 4"_3)|_5_,o 'Ag_pg_.a_‘| .A_v“)gJS CJ_Q O Jg_o 01 ,0)_‘5)_‘4 ol

e oLl I el by A ja g > dolinly Bl oyl el Sb
dgino balyy ldly In I iell o S aalyy Ia s s il dlales
dlale o sic oMo wdlole s ol wBLAIL diyla o 8,0 S dgiva gl
oy 11 jed) 8sksy pgasguall yelS rila (1o Jowo 001,00, <,z L]l
oaa> 0 (091l -6 £3> 50 25) aolals 8,0, S dogino baly
ol 6 65> 75 aslsly digivo dabby caga> qu ML@! cldl, A
dlolel wblall Cla Il el of Lol IasMg sl by ) aa> 0
Z\QL@! aic dygiw o dabyy ol ‘A9_3.>9_.A_” ayglS CJ"Q o Jgo 01 ,0)_35)_}4
Ly A nas o (el g£ ¢3> 100. 75)

S g6l o1 (13) 08, JSiullg (3) 02y Joad] o prnsy clISS
Ll A g o> ddlin) aic 8 S dyg a9 alyjg dygizo 8aly) ol
dlalell wBLAIN o S Tlgall e ol 4 g5 50, 25, .<,:,
dlalell wbLadl o Lol apgusgntl 11)0lS rila b0 Joo 001,05.<,5,
dslals dygie o daby glowll old) 301 55 7~ 50 Joa 01,0555,
sl obladl anlally elsg cldly ) pnas o poulll 6 65> TS




olbe 91_19_?-9 g£ ‘A9_3.>9_.a_” A{)9JS C;J_o O Z\_al“._x,o)_ﬁSb_? )_3313 :(2) JQ.A_?-
S. Liwll ol jgivg dow Jlolal Sle el Al dl s o dalisa ;S
she bnwgia oo dorall oiag) dclill ho Loy 305e, occidentalis

(=)<

Table (2): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on shoot and root lengths of S.occidentalis
plant after 30 days from sowing.

Each value is a mean of 10 determinations.

Treatments
Root length Shoot length CA
(cm) (cm) 3 NaCl
(ppm) (M)
1.28 8.4 0 Control
*8.99 ** 15.20 25
**9.90 ** 15.7( 50
*R97 ** 14.0 0
*R.88 ** 13.82 100
8.16 8.62
*8.97 ** 14 40 S
WO 300 7
*8 67/ ¥12.30 100 0.001
0.11 7.48
8.00 *11.80 25
8.38 *12.28 S0
*R8.95 **13.54 75 0.01
*8.85 **13.46 00
1.31 3.05 % L.S.D at5
1.86 4.10 % L.S.D at 1
.Significant.

**Highly significant *
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Table (3): Effect of different concentrations of NaCl in the
presence or absence of different concentrations of GA, on fresh
and dry weights of shoot of S. occidentalis plant after 30 days from
sowing.

Each value is a mean of 10 determinations.

Dry weight Fresh weight Treatments
fsh of shoot
of shoot @ GA, NaCI
(€:9) (ppm) M)
0.29 0.56 "0 Control
**().39 **1.72 25
**0'43 EF3 '84 30
**() 37 *1.53 7 0
*0.34 *1.51 100
0.30 0.90 )
*(),34 **1.65 25
**(0.36 ikl WA 50
0.32 *1.43 75 0.001
031 1.28 100
**0.21 0.54 0
83(1) 1.04 %(5)
= 1.06
*0.33 *1 .30 75 0.01
032 *1.49 100
0.039 0.78 % L.S.D at5
0.058 1.04 % L.S.Dat1

.Significant. ** Highly significant *
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Table (4): Effect of different concentrations of NaCl
in the presence or absence of different concentrations

of GA, on fresh and dry weights of root of S.
occidentalis plant after 30 days from sowing.

Each value is a mean of 10 determinations.

[ Dry weight | Fresh weight Treatments
of root of root GA
(8 (8 30| NaCl
(PPm) | p
0.07 0.13 0 Control
¥%(.05 50 38 25
EES ] 9 3% () W 2 5!!
()T F%() 35 i | 0
**0.15 *0.3 100
0.08 0.1
EX3 7 k%) 5
**0.18 **0.39 S0
0.12 0.25 7S | 0.001
0 24 100
008 020
, . 5
09 22 50
**0,15 *(0.30 7S 0.01
0.13 27 100
0.064 0.148 % L.S.D at 5
0.071 0.201 % L.S.D at1

-Significant.

** Highly significant *
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Table (5): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the leaf area of S.occidentalis plant after 30

days from sowing.

Each value is a mean of 10 determinations.

Treatments
(Area of leaves/ plant (cm?
GA, NaCl
(ppm) (M)
2.69 205 Control
*2.99
0
[ ¥*3 .40 50
**3 11 7
2.90 100
*2.43
2.63 >
53 39 0.001
2.60 100
*%2.16
*2.40 3
R ;
570 10 0.01
0.25 % L.S.D at 5
0.41 % L.S.D at1

.Significant.

** Highly significant *
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Table (6): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the photosynthetic pigments of S.
occidentalis leaves after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as mg/ g fresh weight.

Treatments
Total Carotenoids | (Chl.(a+b | (Chl.(b | (Chl.(a
. GA
pigments 3 NaCl
(pPm) | An
2.52 &1 1.71 0.47 1.24 0 Control
*3.09 89 *%2.20 [**0,68 | **1.52 25 |
**3 33 *0.95 *E2 38 [ *¥*0Q 7S | **1.63 S0
2.90 0.86 *¥*2.04 [*¥*0,59 [ **] 45 7 0
2.71 0.82 .89 *0.57 [1.32 100
2.37 74 63 0.46 17
2.89 85 2,04 [ *%0Q,58 [**].46 S
*3,04 0.87 **2,17 [ **0.66 | **1.51 S0
2.56 80 76 0.49 27 i 0.001
2.50 0.78 12 0.47 25 100
**1.79 **(.64 **1L.15 [**0.36 [ **0.79
2.29 *0.65 .0 0.44 1.20 S
2.36 *0.67 .60 4 23 50
2.77 0.84 *1,93 *1.39 75 0.01
0436 | 0007 | 0A8L [ 0073 [ 0032 [ g
’ ’ ’ ’ ) % L.S.D at 5
0.662 0.166 0.259 0.104 | 0.187 % L.S.D at 1
Significant. ** Highly *

.significant
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Table ( 7 ): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the soluble carbohydrate content of S.
occidentalis plant after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as g/ 100g dry weight.

Treatments
Total soluble | Non-reducing | Reducing
GA
sugars sugars sugars 3 NaCl
(ppm) (M)
.11 0.45 0.66 0 Control
*%1.42 *%0.70 ) 25
**1.50 *%0.81 0.69 S0
*%1.40 *%0,67 0.73 7 0
**1.38 *(0.63 .75 100
e e
1 39 ) 07 0.2 50 ]
20 0.43 0.77 75 0.001
A5 0.35 *0.80 100
*0.87 *%0.10 0.77 0
05 *%0.19 *%().86 25
.08 *%0.23 *#0,85 S
24 0.49 0.75 5 0.01
20 0,46 0.76 100
0.182 0.152 0.132 % L.S.D at 5
0.258 0.217 0.185 % L.S.D at 1

.Significant. ** Highly significant *
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Table (8): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the protein contents of S.occidentalis plants
after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as mg/ g dry weight.

Treatments
Protein
GA3 NaCl
(ppm) (M)
4 95 B % Control
**R 05 25
*%0 40 5
*%*R 62 ik 0
**7 93 100
6.20
*%7 43 5
610 oh
5.50 100 0.001
*3.20
%'5421 £
:272%7 17(;50 0.01
1.271 % L.S.D at 5
1.845 % L.S.D at 1

.Significant. ** Highly significant *
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Table (9): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the prolin contents of S.occidentalis plant
after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as g/ 100g dry weight.

- Treatments
Proline
NaCl GA3
(M) (ppm)
Control 0.59
25 0.73
0 50 0.65
7 0.77
100 81
*(0.93
25 0.78
e
0.001 160 wF5%
5 **1 .39
¥ R
0.01 100 "602.2‘3‘8
% L.S.D at 5 245
% L.S.D at 1 0.392

* Significant. ** Highly significant.
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Table (10): Effect of different concentrations
of NaCl in the presence or absence of different
concentrations of GA, on the DNA and RNA contents
of S. occidentalis plant after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as mg/ g fresh weight.

[ [reatments
CA DNA RNA
NaCl 3
(M) (ppm)
Control 0 23 451
25 **3 0D **5 69
S50 *%3 35 *%5 79
0 7 **3 () *%5 5
100 **3 17 *%5 5
2.43 4.83
2 *2.98 *5.46
0.001 100 273 508
*1.65 **7 03
2 2.29 3.86
50 2.35 3.96
0.01 75 *2 95 5.30
100 2 .84 5.28
% L.S.D at5 0.541 0.810
% L.S.D at 1 0.769 0.983

Significant. ** Highly significant









:Enzymes ¥ 3-8

22618 7o 1315 (29 28) o5 (il <adl (11) @8y Jgad pomge
e me_;u A (0 mglﬁ et 9| 2529 e Pgﬂsmjl

Ribonuclease activity; . .[<y 50,11 o0l blis 3-8-1

32918 il 55 (29) o) J<illg (11) @5 Jgad] gonge
RN-ase)_uJS9_‘_,9_._D_H f‘J"‘ Llds UJ_C «_L\_LLD_._'L‘ u@ao_v-g ‘Dg_u9_.a_”
Loles| RN-ase rQ_.l bl golassl sy eos Lwdl @bl oo

01 0 001 0)_.5)_\_” uﬁ )_uS 4.)9_\_7_0 o.vl_» J,J)_’ '»q_' |_’9_‘_?_4)_‘L
oL 4.Lo|_v_o,_dJl bl Al uﬁ Lol u.llg...” e 7l o Joo
Lola sl r:’)_»Xl lia Ll i ja asol aae el 4 paaw dlalelly
l_»9_._v_4 Laslasalg ug_J_U o S 50 25 ;. <, S hyina
r‘i)"' Ll jaasal Leayly apyenddl o F 100 .75 ..;.<,3Jl o
d_a_L_élfS),_J! 2a Js0 001,055, alolel =Ll s RN-ase
o2 Lol w(ygrlll - s> 100.75 .50 .25) Ll Al g o

lios Llis oy 148 CJ_U o0 Je001,0,. <5, alolell wbLadl alls
oSl b pisil @3 (panll] 5 g5 5O 25) i Syill 5 ¥
ala {1l elsg Ll 1Ll onas o (el S 100 .75)
il ole s poll @bLIL

a-amylase activity,. L. ol -LaJ] r:fl Ll 3-8-2

-Latl r:fl Llis o (28) <, J< il (11) <3, Joodl o o>
oaasill Sl dlolell GBL S8 Lgiv o e Lelas)) &a_»)b_-J_uo‘
Laslass) o sl Lain (Jg_a 001 0) 'Dg_mg_aa_” .A_)JgJS C‘/J-A O
fg_,Xl Ll &a_,)' Cd_[b alole o )_._v_” a_vl_»L‘_‘_” 9 = (Jg_a 01 ,0)
(09_3J_U oo o 100 .75 25))_35;|)_\Jl,»5Lg_‘_Lal_v_o aie |_,9_._7_4 LeLas,)
)AJMI -La_” ro_,‘ Ll o) Jaadl @@9_, Le< _LELLD__L! VB> (4
&‘u)’ Ly (0gelll 2 55> 50 25) (15, S, 6 Ligiea gas)l 28
o> o0 (09Ul 6 £ 100 .75) 05, S)sll 6 Lgino yt Lelas)|
.CJ_U o= Joo 001,050, dlole 1) oL ) colal) Ll L



SBLAI SLe Lgiea 13l Ll el 41 g dslon] <5 <l
oSyl 8w a5l Lgi Sy il o Joo 01,05.5,5 dlolell

s 55> 100 .75) 05 Spsll 6 e sy (gL 0 55> 50 .25)
Ly A aes o (o5

: Minerals .. -1 3-9
(34 33 .32 31.30) <5, JL<u¥ls (12) <) Joad! ens,

69_._>_AJ_CJ_‘.L|_D_._L‘QA.Q_>&A9‘ |J)_a_..4‘ag_un /\”A_Dn|<CJ.Q)_uL)
vdclll oo Lagy 30usy Ll wbils S dinell uoliel

(*Sodlum (Na 509l pnic 3-9-1

L\-N-” sl sgimo ol (30) 8y JSbdly (12) <8, J9é-’u o=
(o> laLa 44,5) dgiea ;2 boly; ol a8 porguall ynice ya
001,0 ;. < gﬁ (fq_>~ I‘QJ«J-Q 35,7) ByaaS dugiv o dobyy <3
sl bl a5)lally ¢lsg Jlaadl S Lle 7l o Joo 01,0 4
cldh, 4 ua.a_vu oLl 4J.4|_9_4 A_\_Cg ((q_> /(q_v.J.c 71 4) dlols o
qu9_._H e (> /‘»Q)J_Q 04,3 fq_>/rq_>J.o 22 ' 3) |_v§_n_7_Q Ll susl
o2 £ 100 .75, <, 2 $ei20 pul polasi¥] oIS Lein
el s Aledl Lo (o> laxlo 06,4 . o> [0 98 3) Sray
alolel) bl qu Ll ) yaa> dols) o) L] o]
oo oolesal ) u.»l 28 7l o Jso 01,0 001 90 <2 Ib
2l bl Ib &)le o |_’9_._7_4)_\_c Lslases] 994;9_.4_”)_.4_.; $9im0
uﬁ £3> 100)_.5)_._” dsln) dll> 8 lacla yoogll N oL aloles
Joo 001,05, alols 1l bLL) ) Ll 31 ja e o ol
o> 50 el S8 g5 50 25 ;. <0 alls oo is Al o
7l oo Joo 01,0550, dlole U wBLATN ) doladl elilly, A
sl SBLdl e poasguall jaic sgima 54 g las)) M'é\:ij

(*Potassium (K 5 . wlig | jnic 3-9-2

(31) <8, il (12) <8, Joadl 0 digall zuilisd] prngs
7S5 dlalell wbLadl 54 005 28 porwlisdl jnic saim0 o)
dlolell s_’|_v|_\_._” u£ J£ Lq_u_v P9.mg..4.” A_D9JS CJ_A) O J9_o 001 0
ol 289 wdlalea ol wBLAIL d5)las 7l yo Joo 01 0);5)_\4



2l bladl dlole s aie 8,0 S dygie g dab; )_.a_._i_” lis sgim0
100 .75 50 25) ;. S50l grams <l Ly Ll o ass el dlalss
o2 > 50 25, <, cldL, 4l jaa> déln) aicy s (09_\J.l| O

9 oy 7l oo Jsa 001,05, 5, alolell cbLall I oaalll

75)_35)_\_” gﬁ dDigin o o.vl.: .7‘)9 )_3_\5 dDigiv o o.vl.g) ‘59_3_\.\:|_»9_\J‘)_;a_‘i
aicg mpgelll S8 55> 100@&” b dagin o il balg el S8 6>
el oo g1l 5o Syl alololl SBLAT ) Ll 3T oo L)
;)_> 50 9‘ 25)_\5)_..4 4.4.9'.4@' A C ;Uag 99_‘_\.\:|._»9_.Jl).@_._c 69_‘)_4 J.Q
Sy aséls) aic dygivo L 3y yanin ]l im0 o)y Lain (yeudl] S8
wdloles el wBLAIL dlae cllig o1l 6 o5 100 91 75

:("*Magnesium (Mg 5 o2l pnic 3-9-3

01(32) o3, Sl (12) o3, Joad 3 Qsm @LJ s
AJ.ALLAA_._CQ)_\_\SmMmb gl)u‘am wicll ynie sqimo
b seimall B3l s Lel culS 1dg g_L\_LLL,_\_«LI o wblal
aiylas (f@ /@l@ 91 4) ng ciling dus u%m o ;Rsoﬂsf_n
ol Ll d pnas 2o Cil! 40 Joo 001 oﬁsf_u, alolell bl ]
daL; uJ.L‘ lSg 8y S dugina Balyy oly a8 pgsni el jaice 59_‘)_4
C> ;_L\_Ll.g)_\_;‘ ua_q_»- L)“Q ug_\ll, uﬁ £y 50)_.5)_._” uﬁ 69—‘—4'
i sgimo L &.m)b (o> lanlo 98,2) Y CLg_vu
Slally 7l o Joo 01,05.S,51L dlalell bLadl b posnizll
5> 100 .75 .50 25) LiL 4] oo o 448 oSl g
ug_‘l.U uﬁ £y 75)_\5)_\_” A C 69*—4‘ uﬁ DJLJ uJ..C‘ g.uLSg (ug.aJ..U
I@J_Q 23,1) ] wulos Los (@/f@@ 63 3);1@9_@

: ("Calcium (Ca »p IS pnic 3-9-4

o2 glas)) g (33) o3, J<idls (12) <8 Joa 3 e
wblo dlole o aic by iea e Lelas)) (;9_.\_\.\:_J|.SJ|)_.4.._C SGEmQ
Lainr pgusgnat] 336l 7ilo o Jgo 00150 s sl 3o S,sIl Ll
Lalass] Jpo 01 oa_u)ilfsf_m alalell lball 5 soid ua_a_x."

PHHJLSJI)_@_._C 90 uhﬁ;ﬁb al ULS L3 g




£y> 75 50 25))_‘.5‘)_._” aic By S dogiw g daly 69—‘3' lia 5y aa8
g o9l 6 530 100,20 6 Lz aspinn solsy (ssall] 5
pomr LSl e sgioa Ll sl sl dlolan pall wbLATT o
001,0,_.<,o, dlolell &bl o dgina bl by S digiva 805
§)—> 50 25)_\.5)_..4 J._\_U..v‘)_._;‘ o> Lg_a_” aﬁLtA_Ug C_LU O Jg_a
u’ LA—" Ia >3 Al e (ue—'—m o 5 100 75) (us—‘-'-l‘ uﬁ
OAa> a.sL.al aic dygiv o e doby lgad ‘DQ_LA.\.\_‘JI.SJ‘)_-A_\.L O
asls] sic dyginabalys 0selll 6 55> 50 6 265, 5, L1l )
d.J)La_U_) Jjag ug_‘_L.U uﬁ ;)_> 100 9' 75)_..5)_‘_) «J..\_LLD_\_‘L‘
o9yl of LIl mmﬁgl sbLalL
(***Iron (Fe ... yaic 3-9-5

AL $GR u‘ (34) <5, JSidly (12) <5, Je-‘-iu Cantal
9 001,0,;. <51 dlale I wbLT o i sl @i sy o ayad
Al el Al aa> ddln) aicg w u.”g_..Jl oAe 7l o Jso 01,0
B Js0 01,0 .001 0)_\.5)_\_» alalell f C_LIL» dloles 2l oL
o) B, S dugina 8ol pninll ia saly; ) o po2gall A_l)9_|.S rlo
o0 Joo 01,0 5.5 5 alole ] oL olaclodging e ol dugiva
RETSRUNEISES 50, 25 .S, el 3 e L] alally Ll
dJ-oL-LQ)_‘_L” uLJL....JL» d..»)La_o gJJag







39_>9 uﬁ 'ag_us_.a_” A_)J9JS CJ.A) O d_aJ_.M)_-S')_v)_uLv (11) J93_>
rg_»lg)_.J_..a’Xl r:fl Lliy e el 4] g > o dalisie .Sl olie N
aclill o Loge 3022, S. occidentalis Ll wlo 65 ASg gl
(]S a5 b_\.u9_.do oo darall 0iag)

Table (11): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on the amylase and RN-ase activities of S.
occidentalis plant after 30 days from sowing.

Each value is a mean of 3 replicates.Values listed are
expressed as mg/ g fresh weight.

Treatments
Amylase RN-ase (GA3) NaCl
m
PP (M)
2.70 391 0 Control
*5.10 *%*2.89 25
*%5.33 *%2.49 S
*4 88 *3 31 ok 0
*4 51 *3.33 100
2.92 3,75
*4 59 *3.39 S
A
3.55 *3.64 100 0.001
*1.22 **5 77
81 **4 67 S
96 413 S0
3.22 *3 46 75 0.01
2.99 *3.49 100
1.43 0.24 % L.S.D at5
2.59 0.68 % L.S.D at 1

.Significant. ** Highly significant
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Table (12): Effect of different concentrations of NaCl
in the presence or absence of different concentrations
of GA, on some mineral contents of S.occidentalis
plant after 30 days from sowing.

Each value is a mean of 3 replicates. Values listed are
expressed as mg/ g fresh weight.

Treatments
Iron Calcium | Magnesium | Potassium | Sodium CA
(*""Fe) (*"Ca) ("Mg) ('K) (*Na) 3 NaCl
(ppm) (M)
2.24 S 2.8 16.23 471 0 Control
*%3.67 *%6.9 **4 64 KRR L [ *39D 25
*%3.90 ** **4 01 **18.50 | *3.04 S0
*%3 53 *%6 48 *%4.03 *¥*%17.99 [ 398 7 0
**3.44 *6.04 **3 94 **17.72 1 4.06 100
| 263 | 567 2.98 16.70 5.44
*%347 *%6.73 *%3 68 *18.01 [ 3.98 5
*%*354 *%6 98 **373 *k1834 [ 3.86 S0
*2.93 *5.90 **3 51 *17.23 48 7 0.001
2.82 *S 88 321 711 5.07 100
**1 .11 **3 11 **1,23 **10.05 [ **7.35
2.18 2.32 2.80 5.69 *6,80 25
221 S.71 2.99 587 57 S0
*3.05 *6.09 *%3 63 *17.55 4.0 75 0.01
*2.98 *5.95 3.09 *1'.46 412%11 100
0.603 0.614 0.496 0.953 . % L.S.D at 5
0.856 0.932 0.637 1.465 2.504 % L.S.D at1

.Significant.

** Highly significant
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summary

Salt stress represents one of the major
agricultural problems in the world because
it causes reduction in plant growth and crop
productivity.

The experiments of the present study were
carried out in the botanical green house of
King Saud University to investigate the effect
of different concentrations (0, 0.001, 0.01,
and 0.1 M) of NaCl on seed germination and
growth of Senna occidentalis plants which
have medical and economical importance
in Saudi Arabia. Also, the study includes the
effect of NaCl and gibberellic acid (GA,) with
various concentrations (25, 50, 75, and 100
ppm) in order to establish if GA, is effective
in overcoming the negative effects caused by
salinity.

This study includes the percentage of
germination after 7 and 14 days and growth
measurements (length of shoots and roots,
fresh and dry weights of shoots and roots, area
of leaves). In addition to the measurement of
the metabolic processes as photosynthetic
pigments, carbohydrate, protein, proline,
nucleic acid contents, ribonuclease and
amylase activities and some minerals as (Na,
K, Ca, Mg, and Fe) of Senna plants after 30
days from sowing.



The main results could be briefly
summarized as follows :

(1) A reduction in seed germination was
obvious when NaCl was added to the soil.
The reduction increases in the following
order 0, 0.001, 0.01, 0.1 M. Seeds treated
with 0.1 M NaCl did not germinate. Addition
of GA, to the previous NaCl concentrations
increased the germination rate.

(2) Non-significant increases were
observed in growth parameters (length of
shoots and roots, fresh and dry weights of
shoots and roots) in Senna plants treated
with 0.001 M of NaCl, whereas growth
parameters were decreased in these plants
treated with 0.01 M of NaCl. Addition of
25, 50, 75 ppm of GA, to the NaCl-treated
or untreated plants generally increased
significantly all the previous growth
parameters.

(3) There were significant and highly
significant decreases in the leaf area of
Senna plants treated with 0.001 and 0.01
M of NaCl respectively. The addition of GA,
to the unstressed plant and the addition
of 50 and 75 ppm of GA, to plants treated
with 0.001 and 0.01 M of NaCl respectively
increased Senna’s leaf area as compared
with the control.

(4) Results showed decreases in
photosynthetic pigments, total sugar and
protein contents as the salt concentration
increased in soil. Addition of GA, increased
obviously these contents in salt-stressed
plants and increased high significantly in



unstressed plants.

(5) Contrary to the previous results, the
proline contents in the salt stressed Senna
plants with or without the presence of GA,
increased markedly above the untreated
(control) plants.

(6) Results showed decreases in the
nucleic acid contents (DNA, RNA) and
amylase activity in Senna plants treated
with 0.01 M of NaCl, whereas ribonuclease
activity increased high-significantly above
those of the control ones. Addition of GA, was
effective in reducing the inhibitory effect of
salt.

(7) The Na concentration increased
gradually with increasing the salt
concentration, whereas the K*, Ca**, Mg**,
and Fe*** decreased markedly in salt-stressed
plants. when GA, was applied at 25, 50,

75 ppm alone or in combination with NacCl.
There were positive effects in decreasing the
Na* concentration and increasing the other
mineral concentrations.
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