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The Interactive Effect of Salinity and some plant
hormones on Broad bean and Barley plants

umim

The objective of this study was to investigate the Interaction
between reduced soil osmotic potential (Salinity) and indole-3-

acetic

acid or gibberellic acid on plant water relations , some

growth parameters , chlorophyll content (chl. a,band a+b ) and
some metabolic actevities in two of the economic crop plants
namely broad bean (dicotyledon) and barley (monocotyledon)

plants

The possibility of reducing the adverse effects of salinity

stress on these mentioned criteria by presoaking the seeds in any of
these phytohormones was also studied .
The results of this study can be summarised as follows :-

]1-

2=

3-

The two tested crops responded differently to salinization
and the two phytohormones and their interactions.
Salinization reduced transpiration rate and relative water
content but increased the osmotic pressure in foliar cell sap.
The chlorophyll content (a , b and a+b) was stimulated by
the interaction between salinity and the phytohormones and
this may have led to the promotion of photosynthesis which
reflected in the changes occurred in shoot dry weight.

A pronounced increase in soluble sugars , soluble proteins ,
total free amino acids and proline content was obtained as a
result of this interaction between salinity and the
phytohormones .

Seed presoaking in any of the two phytohrmones resulted ,
generally , in a pronounced increase in total and partial
osmotic pressure in the tow tested plants in comparison with
those of plants originated from unsoaked seeds and
subjected only to the corresponding levels of salinization .
The results obtained from this study showed that barley
plants were more tolerant to salinity than broad bean plants
and this can be seen from the following indications :-
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a) The relative water content was high in spite of the high rate
of transpiration .

b) The reduction in shoot/root ratio as a result of the effect of
the interaction was higher in barley than in broad bean
plants which means that the absorbing surface was greater
than the losing surface .

¢) The higher chlorophyll content in barley leaves than in broad
bean under saline conditions .

d) The increase in soluble sugars , soluble proteins , free amino
acids and proline content in response to the interaction
between salinity and the phytohormones was more in barley
than in broad bean plants .

Finally , it can be concluded that presoaking seeds in any

of the two examined phytohormones (IAA , GAs) can , to some
extent , allieveat the harmfull effect of salinity stress .

* % % %k k Kk
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oA o Bl Ol e 3 2l UL el Jiae 3 ol padl 1 1) J g
SN TAA 050 0 1alally (Fo) 131 Il (55 o) g

(Il Qg plx/plmelley. GAs

6-4 4-2 2-12 12-10 10-8 L) SMaladi
80.00 183.70 179.30 144.00 29.00 0
54.70% 125.70%+ 106.70%* 128.00 20.00%* 9.
26.00%* 61.70%* 80.70%* 52.00%* 16.00%* y 2
18.00%* 45.00%* 38.30%* 42.70%* 15.60%* 10-
10.70%+ 32.00* 37.00%* 36.7+* 14.60%+ 13
72.30 171.00* 178.00 130.00 30.00 IAA + 0
65.30 99.70%* 105.00 88.7%* 20.30 TAA +3 -
33.00 92.70%+ 74.70 66.30 34.70* IAA + 7 -
24.00 48.00 56.00+* 46.70 46.00%* IAA +10-
16.00 35.00 47.00* 49.7 47.00%* IAA +13-
77.00 192.70 159.00%* 128.00 24.70%* GA3 + 0
45.30 108.00** 87.7%% 101.7 16.30 GA3 + 3-
38.00 53.30 55.00%* 58.30 32.70%* GA3 + 7-
* % * ¥
27.00 34.70 48.70 42.30 51.70 GA3 + 10-
20.00 30.30 61.00%* 72.30% 50.70%* GA3Z + 13-

14.60

11.90

7.80

27.40

3.80

LSD 5%

19.60

16.00

10.40

36.80

5.00

LSD 1%
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(gl iy plx/pl =l GA3
6-4 4-2 2-12 12-10 10-8 | (b eshldi
170.70 226.00 403.00 286.00 247.70 0
114.70%+ 249.70 251.30%+ 244.00% 190.70%* 3.
68.00%* 135.00+* 207.30%* 158.00++ 195.00*+ 7.
60.70%* 148,70+ 98.30% 178.00%+ 123.30%+ 10-
44.00%+ 71.00%+ 83.00%+ 145.30%+ 149.30%+ 13-
126.00** 235.30 276.70%+ 217.70%* 15700 | JAA +0
158.30%+ 195.00%+ 261.30 241.30 154.70* TAA +3
126.00%+ 185.30%+ 218.70 215.00%* 135.30%* | JAA +7-
55.70 140.00 148.00 130.70% 140.00 IAA +10-
37.00 85.30 83.30 103.70% 171.00 IAA +13-

115.00%* 251.70 367.30 267.70 17.00** | GA3 +0
143.00%* 220.30 269.00 244.00 216.70 GA3 + 3-
116.00%* 246.00** 266.30* 175.70 173.70 GA3 + 7-
99.00%* 114.70 198.70%* 119.70%* 18800 | GA3 4 10
24.00* 86.00 110.00 100.00* 193.00% GAZ +13.

17.30

36.70

57.90

40.60

35.10

LSD 5%

23.20

49.40

77.50

54.70

47.30

LSD 1%




129

S g @ Bl atdly J - UL (S ezl Jian @3 ol eadl 13 ) J s
S TAA 05 g0 1llally (F) 3 A Il (55501 g oo il
(Bl jll Oy ol /pl el .GA3

) S0 Jane | 3 S g i [y bl

1333.30 615.00 0

1050.30** 435.00** 3 -
763.30** 236.30%* 7 -
609.00** 160.00%* 10 -
492.70** 131.00** 13 -

1012.70%* 581.30*

1010.70 379.00**
880.30** 301.30%+
614.30 220.70%*
480.30 194.70**

1172.70 585.30 GA3 +0

1093.00 359.00%* GA3 + 3-
977.70%+ 237.30 GAS +%-
711.00%* 204.30%* GA3 + 10-
513.00 234.30%* GA3 + 13-

69.80 27.50 LSD 5%
94.00 37.00 LSD 1%
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Lot | 5l | gzl | Lt | 550 W] gpznll 0L REYRAL
gt DRV L PP g ) URE T B
$A—H o il
ol /‘-’r 1. g ol /p-"‘ 1. ged
0.906 0.340 71.51 0.519 2.91 87.23 0
1.16* | 0.440%** | 716 0.501 | 2.03** | 386,60 3-
1.05 0.320 7116 | 0562 | L72** | 8564+ 7=
1.31** | 0.320 69.40%* [ 0.772%* [ 1.32%* | 77 74%« 10-
1.26** 0.290* 64.23%* | 0.820%*% | 1.18%* 66.72%* 13-
1.39%* | 0.480** | 7145 0.493 2.56%* 87.42 IAA+ O
1.08 | 0480 73.30* | 0408 | 203 87.29 IAA+ 3-
1.02 | 0.480** | 7060 0.700 1.28** | 8552 IAA+ 7-
1.o7+ | 0.300 71.82% | 0.553* | 132 77.27 IAA+ 10-
0.71%* | 0.210%* | 6624** | 0.659 3.60** [ 66.00 IAA+ 13-
0.77 0.300 73.75%* | 0.441 2.90 86.88 GA3+ 0
1.04 | 0.390* | 7280 | 0.756** | 2.44** | 38639 GA3+ 3-
087 | 0.340 7226 | 0.510 1.70 85.67 GAs3+ 7-
0.89%+ | 0.250** | 7086* [ 0.480%* | 2.23%* [ 73 70« GA3+10-
0.75%* | 0.210** [ 66 95%* | 0738 3.75%* | 63.44%* GA3+ 13-

LSD 5%

0.284

0.063

1.746

0.259

0.148

2.042

LSD 1%
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243 8.91 2.59 6.31 2.31 10.20 3.07 7.12 0
3.17%* 9.39 2.26 T.13%* 2.63 909 |-2.54** | 6.55 3-
2.29 10.67** | 326** 7.41%* 2.42 8.49%% [.2.47%* | —6.01 .
2.62 12.26%*% | 3.47 ** | 9.10%* 1.75 6.60%* | ~2.40%* 4.20%* 10 -
227 11.09%* | 3.40 ** | 7.70** 1.64 974 |+3.68** | 6.06 13-
3.86%% | 7.36%* 1.51% | 584+ 2.49 10.31 296 |+41735 IAA+ 0
3.90 *+ | 8.97 1.84*% | 7.13 2.18 8.18 +2.57 -5.61 IAA+ 3-
2.56 ME30* | 307 8.13%* 1.98 7.34 247 |~ 487 IAA+ 7-
3.64 ** | 10.82%% | 2.33%*% | 8.409%* 1.90 8.51** | 2.94%* | L557* IAA+ 10-
3.44%* 11.06 2.49%% | 8.57%* 1.94 8.15% 2.76%* | - 5.39 IAA+ 13-
2.46 8.84 2.55 6.29 1.83 9.48 337 |-6.11 GA3 +0
2.92 10.13* 2.62 7.51 2.03 9.34 3.08*%* | -6.26 GA3 + 3-
2.46 0.72 *+ | 2 80% 6.92 % 2.16 8.15 2.59 .5.56 Gy +7T»
3.03*% |[9.99** | 275% 7.24%* 1.59 6.78 2.63 -4.15 GA3 +10-
265*% | 1026* 2.82*% | 744 1.67 11.17*% | 4.20%¢ | 1 6.97 GA3z + 13-

0.363

0.627

0.386

0.455

1.211

0.273

1.191

LSD 5%

0.488

0.845

0.520

0.613

1.631

0.368

1.604

LSD 1%
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0342 | 460 | gs36 | 2806 | 0450 | 1121 | 67.06 | 30.16 0
0486* | 451 | gogs | 2496 |o0s26%* | 1118 | 86.76%* [( 43.17%* 1
0350 | 868 | gg16 | 2303 | 1345% | g4 | 7828%+ | 18.68* 7.
0997 | 7.80% | gos3 | 16.48% | 1345%* | 880 |6695 | 1530% 10-
L184% | 606 | goy4s | 1726 | 1339% | 586+ | 36.91%% | 808+ 13-
0258 | 527 | 98.60% | 39.26** | 0370%* [ 1574 [ 8435** | 3060 | [AA+ 0
0520 | 538 |93.93% 2628 | 0371+ | 888 [19081 |- 3275 | AA+ 3-
0671%% | 453+ | o766%+ | 2238 | 1323 | ss54 [ 7827 |_1795 | [AA+7-
1000 | s519%% | 9066** | 1762 | 1353 | 684 |-5491% | 1284 | JAA+ 10-
1350+ | 9oa7+* [ 10445 | 1426 | 1357 | 849 |+5771%| 1200 | JAA+ 13-
0.161%% | 427 | 622 | 43.81%* | 0.561%* | 789% | 59.03* | 2610 | GAs+0
0227++ | 345 | 7633 | 3992+ | 0309%* | sos* [ 6978 | 5190 | GAs+ 3-
0261 | 291+ [ 7539+ | 3g42%¢ | 1363 | 976 | 54.67%* | 1675 GAs+ 7-
0852¢ | 507+ [8a11 | 2706+ | 1359 | 612 |.4134%* | 790 GA3+10-
15s3¢ | 545 | 8162 | 1962 1350 | 500 |4439% | 1390 | GAs+ 13-

0.129

1.59

5.08

6.74

0.051

3.804

6.28

8.68

LSD 5%

0.174

2.14

6.84

9.08

0.069

8.122

8.45

11.69

LSD 1%
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047 | 1919 0297 | 778 0
0.82+* | 24.23* | 0.680%* | 8383 3.
0.81** | 29.14%* | 0.793** | 6.16 7.
0.88** | 33.22%* | 0.860** | 16.61** 10-
0.95%* | 34.99%* | 0.760%* | 21.08** 15

059+ | 1951 [ 0367* | 7.64 IAA+ 0
085 | 26.13 0.650 731 IAA+3 -
0.80 | 28.26 0.750 6.63 IAA+7 -
103** | 2862* | 0880 | 1412 IAA+ 10-

120%* | 30.56* | 0.930** | 29.07** | [AA+ 13-

15.80

370 5.06 GAs+ 0
16.86** 0.660 7.86 GA3+ 3-
0.74 26.91 0.590** 6.82 GA3+ 7-
0.86 29.99 0.790* 17.06 GA3+10-

121 | 3182 | 0970* | 30.72** | GAs+13-

4.07 |0.058 |4.39 LSD 5%
0.150 | 5.47 | 0.079 | 5.91 LSD 1%




134

Flod (Login Jo1dly U o gty - gty Ol pice S 30 el S ol
.T]chz-o-g;

C (1’]2‘4: Fid olad Loy Jolidly ol iz a8 50 o] L2 2eils )
implicit REAL *8 (a-h,0-z)
dimension s(45)

DATA §(1),5(2),S(3)/
DATA S(4),S(5),S(6)/
DATA S(7),5(8),S(9)/
DATA §(10),5(11),S(12)/
DATA S(13),5(14),S(15)/
DATA S(16),5(17),8(18)/
DATA S(19),5(20),S(21)/
DATA S(22),5(23),5(24)/
DATA S(25),5(26),5(27)/
DATA 5(28),5(29),S(30)/
DATA S(31),5(32),S(33)/
DATA S(34),5(35),5(36)/
DATA S(37),5(38),S(39)/
DATA S(40),5(41),5(42)/
DATA S(43),5(44),5(45)/
m=3.d0

bb=5.d0

aa=3.d0
t1=s(1)+s(2)+s(3)
t12=t1**2
t2=S(4)+S(5)+S(6)
t22=12%%2
T3=S(7)+S(8)+S(9)
T32%T3**2
T4=S(10)+S(11)+S(12)
T42=T4**2
T5=S(13)+S(14)+S(15)
T52=T5%*2
T6=8(16)+S(17)+S(18)
T62=T6**2
T7=S(19)+S(20)+S(21)
T72=T7**2
T8=S5(22)+S(23)+5(24)
T82=T8**2
T9=8(25)+S(26)+S(27)
T92=T9**2
T10=S(28)+S5(29)+S(30)
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T102=T10**2
T11=S(31)+S(32)+S(33)
T112=T11**2
T12=S(34)+S(35)+S(36)
T122=T12**2
T13=8(37)+S(38)+S(39)
T132=T13**2
T14=S(40)+S(41)+S(42)
T142=T14**2
T15=8S(43)+S(44)+S(45)
T152=T15**2
ST2=T1**2+t22+T32+T42+T52+T62+T72+T82+T92
St2=st2+T102+T112+T122+T132+T142+T152
Al=t1+t2+t3+t4+t5
Al2=A1%*2
A2=t6+t7+t8+t9+t10
A22=A2%*)
A3=t11+t12+t13+t14+t15
A32=A3%*2
SA2=A12+A22+A32
B1=T1+T6+T11
B12=B1**2
B2=T2+T7+T12
B22=B2**2
B3=T3+T8+T13
B32=B3**2
B4=T4+T9+T14
B42=B4**2
B5=T5+T10+T15
B52=B5**2
SB2=B12+B22+B32+B42+B52
DO 121=1,43,3

c=S(I)

Y=Y+c

12 CONTInUE

R1=Y
R12=R1**2

DO 20 [=2,44,3

c=s(i)
yl=yl+c

20 continue

R2=Y1
R22=R2%**2

do 30 i=3,45,3

c=s(i)
yll=yll+c

30 continue
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R3=Y11
R32=R3**2
SX=R1+R2+R3
SXX=SX**2
SR2=R12+R22+R32
Y=0
DO 40 I=1,45
C=S(D)
CeC**2
Y=C+Y

40 CONTINUE
SX2=Y
write(2,60)sa2,sB2,sx

60 format(2x,'sum A**2='F12.4,5X,'SUM B2='F12.4,5X,'SUM X=\F12.4)
WRITE(2,70)SXX,SX2,ST2

70 FORMAT(2X,'SUM (X)2='F12.4,5X,'SUM X2='F12.4,5X,'SUM T2='F12.4)
WRITE (2,80)SR2

80 FORMAT(2X,'SUM R**2="F12.4,///)
CF=SXX/(AA*BB*RR)
RSS=(SR2/(AA*BB))-CF
ASS=(SA2/(BB*RR))-CF
BSS=(SB2/(AA*RR))-CF
ABSS=(ST2/RR)-(CF+ASS+BSS)
TSS=SX2-CF
ERS=TSS-(RSS+ASS+BSS+ABSS)
dfr=rr-1.d0
dfa=aa-1.d0
dfb=bb-1.d0
dfab=(aa-1.d0)*(bb-1.d0)
dferr=((aa*Bb)-1.d0)*dfr
USR=RSS/DFR
USA=ASS/DFA
USB=BSS/DFB
USAB=ABSS/DFAB
USErr=ErS/DFERR
FR=USR/USERR
FA=USA/USERR
FB=USB/USERR
FAB=USAB/USERR
CW=T1/3.D0
C3=T2/3.D0
C7=T3/3.D0
C10=T4/3.D0
C13=T5/3.D0
CI=T6/3.D0
AI3=T7/3.D0
AI7=T8/3.D0
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AI10=T9/3.D0
AI13=T10/3.D0
CGA=T11/3.D0
GA3=T12/3.D0
GA7=T13/3.D0
GA10=T14/3.D0
GA13=T15/3.D0
WRITE(2,180)CW,C3
180 FORMAT(2X,'CONTROL="F8.4,5X,'CONTROL-3="F8.4,/)
WRITE(2,181)C7,C10,C13
181 FORMAT(2X,'CONTROL-7="F8.4,5X 'CONTROL-10="F8.4,5X,
J'CONTROL-13 ='F8.4)
WRITE(2,185)CL AI3,AI7,AT10,AI13
185 FORMAT(2X,'CONT+IAA=TF8.4,5X,TAA-3="F8.4,5X TAA-7='F8.4
M ,5X,TAA-10=F8.4,5X,//,5X, TAA-13="F8.4,/)
WRITE(2,186)CGA,GA3,GA7,GA10,GA13
186 FORMAT(2X,'CONTROL+GA3=F7.4,5X,'GA3-3="F7.4,5X 'GA3-7=,
K F7.4,5X,'GA3-10="F7.4,5X,//,5X,'GA3-13="F7.4,///)
SD=SQRT(2.DO*USERR/RR)
ALS5=2.05D0*SD
ALS1=2.76D0*SD
write(2,130)RSS,ASS,BSS,ABSS,ERS
130 FORMAT(2X,RSS='F12.8,3X,'ASS="F12.8,3X, BSS='F12.8//.2X,
u'ABSS='F12.8,3X,'ERSS="F12.8,//)
WRITE(2,135)DFR,DFA,DFB,DFAB, DFERR
135 FORMAT(5X, DFR=T6.2,3X,' DFA="F6.2,3X, DFB='F6.2,3X, DFAB=,
P F8.2,3X,DFER='F6.2,//)
WRITE(2,136)USR,USA,USB,USAB,USERR
136 FORMAT(2X, MSR='F12.8,3X, MSA="F12.8,3X,'MSB='F12.8,3X, MSAB=
G 'F12.8,//,3X, MSERR='F12.8,//)
ET2A=ASS/(ASS+BSS+ABSS)*100
ET2B=BSS/(ASS+BSS+ABSS)*100
ET2AB=ABSS/(ASS+BSS+ABSS)*100
WRITE(2,301)ET2A,ET2B, ET2AB
301 FORMAT(2X, ET2A="F10.4,1X,%' 3X,'/ET2B="F10.4,1X,%' 3X,
W 'ET2AB='F10.4,1X,%"//)
IF((DFERR EQ.28D0). AND.(FAB.GE.2.29D0))WRITE(2,170)ALS5,ALS1
170 FORMAT(2X,'LSD 5%="F8.4,5X,'LSD 1%="F8.4,)
WRITE(2,90)FR,FA
90 FORMAT(2X, FR="F8.4,5X FA='F8.4/)
WRITE(2,100)FB,FAB
100 FORMAT(2X, FB='F8.4,5X, FAB=F8.4,/)
110 FORMAT(2X,'CF=F12.6,5X,RSS=,F12.6,5X,'ASS="F12.6,BSS="
C F12.6,5%,'ABSS='F12.6,5X,'TSS="F12.6,5X, ERS="F12.6,/)
STOP
END
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