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Table 1. Analysis of variance (Mean squares) of understudy characters for sunflower in normal and water deficit

conditions
A 5 Slos
g ST Gedlight (g0 «séoel—to Bl okey dway
guec ) éfu-n sol3! U"JB)" YO Ugews }‘M‘)‘& O I9 WAL Grain oil
S.0.v df PROY CAT SOD GPX D.T MAD yield percentage
Je 0.12  0.03™  0.01™  0.11™ 3912 14934 0257  39.12%
Year (Y)
o el 324" 297 451" 130" 14934 246.0° 1548 1319.57*
Irrigation (1)
Gl x Jlw
v 1 0.05™ 538  0.006™  0.18™ 045 3411 036"  48.67™
£ Yoles ¢ 004 0.17  0.121 0.27 60.78 19.25 0.28 154.32
L‘H k% * k% k% k%
o Skl 026  1.68* 1.87 0.83 167.52* 11013  1.17"  534.40
Salicylic Acid (SA)
Sobmadbw duwl x Jlw
2 054 051 0.1lns 045  5239"  5539m (.18 52.34m
YxSA
ML‘“ "‘*‘"" X 6)“"‘ sk * . N %
2 037 1.03*  0.84 0.69* 3.95 2402 0.92" 33581
IxSA
&" T ' ko k% k% k% k% k% k%
o Seseland St 137 096 3.57 6.33  804.84  1.82"  357.86
Ascorbic Acid (A.A)
St 55T ol xS
2 013" 0.05™  0.02  0.03™  40.70" 4564  0.11™  46.60™
YxAA
S yg5am | gl x (5Ll
’ ’ 2 0.35°  1.58" 020"  0.06™ 7028  409.01™ 0.17%  4.12%
IxA.A
Sy oun x Sliancd Lo
4 025 115" 073" 136  91.40™ 2412  0.88°  233.52"
SA xAA
Sl g5kl x Jlus
2 011 020 0.027 .45 734 2739 0.08  124.53m
YxIxSA
S T x LJTXJLM
29l s 2 002" 046" 0027 003 2510  35.00%  0.15%  113.20%
YxIxAA
&ﬁ,,&mix Sebewadlox Jlw
4 006 051 0.1 0.4 14524 259 040 6.71%
YxSAXA.A
S y95aunTx S Lusx (55T
4 005  0.05% 007 053 10.16™  62.14™ 023  10.06™
IxSA<A.A
Sl x (5 5kaTx Jlo
SaysSwlx 4 0.04%  0.16™  0.01% 0.4 32,10 592% Q.07 124.39%
YxIxSAA.A
£ Yol 4 008 026  0.12 0.22 18.83 46.05 0.17 80.88
(0252) Sl yedd o 2 1039 1976 1461 1189 1722 1342 1688  19.69

CV (%)

ns, * and **: Non-significant and significant at 5% and 1% levels of probability, respectively

1 50 Jloiml mhaw 10 lo sixe g o xe poe cod 5 4 w5 % 01S

§ PRO: Proline content, CAT: Catalase, SOD: Superoxide dismutase, GPX: Glutathione peroxidase, D.T: Di-tyrosines MDA:

Malondialdehyde
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Table 2. Effect of irrigation levels and salicylic acid treatments on understudy characters for sunflower at two years.

el Sobrmmdlos sl VB U gemwd aST piguw lamSTy 0onlislS e 0
Irrigation Salicylic Acid CAT SOD PX D.T
Mmol .g"' FW .da’!
Jboy Control sali 1.40° 0.91¢ 1.200 12.72b
Normal 100 ppm 1.83% 1.39° 1.54% 15.16®
200 ppm 1.46° 1.29° 1.712 172
&S Control  wals 1.70% 1.41° 1.64% 14.77%
water deficit 100 ppm 2,102 1.832 1.77° 18.27°
200 ppm 1.88% 1.58% 1.70° 18.88*
Table 2. Continued aoldl Y Jous
skl Sl ool gy a5l 53 oolle ails o ySlos RESESSE
Irrigation Salicylic Acid PRO MDA Grain yield Qil
mg/ gF.W  Mmol.g' FW .da’ t/ha %
Jboy Control  sali 5.06° 46.88* 2.55b 45.66%
Normal 100 ppm 5.85% 49332 3.16° 52.65°
200 ppm 5.59° 50.942 2.85% 49.20%
SIS Control  saly 6.01° 51.722 1.97¢ 36.72¢
water deficit 100 ppm 6.09° 5.88° 2.02¢ 43.50b
200 ppm 6.01° 52.61* 2.30¢ 46.31%

and 10 Jliol mhaw 1o ls gire B 08B S i By > sl 1Kl
Means in each column with the same letter are not significantly different at P<0.05
PRO: Proline content, CAT: Catalase, SOD: Superoxide dismutase, GPX: Glutathione peroxidase, D.T: Di-
tyrosines MDA: Malondialdehyde
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Table 3. Effect of Irigation xascrobic acid interaction on understudy characters for sunflower at two years

okl Sl Sy 95! O Ugews Sl o lasSTy (ebglS o398 60
Irrigation Ascorbic Acid CAT SOD GPX D.T
———————————————————————— Mmol. g! FW. da-——mmeemmeeeme -
Jboy Control  wali 1.29° 1.142 1.20° 15.77°
Normal 100 ppm 1.65% 1.342 1.54ab 15.222
200 ppm 1.74% 1.212 1.712 13.88°
e Control  wals 1.76% 1.40* 1.64% 17.382®
water deficit 100 ppm 2.142 1.752 1.77% 16.27%
200 ppm 1.78% 1.67° 1.70* 18.27%
Table 3. Continued alol.Y Jous
sl ] St 95! RS asull 60 gllo ails o ySlos w0 yd (9
Irrigation Ascorbic Acid PRO MDA Grain yield QOil
mg/g F.W Mmol. g! FW. da’! t/ha %
Jboy Control  wals 5.81b 52.50® 2.53% 39.532
Normal 50 ppm 5.06¢ 47.38b 3.07¢ 43.34*
100 ppm 5.03¢ 44.33¢ 295 43.67%
&S Control  wals 6.61° 55.44* 1.88% 44.67*
water deficit 50 ppm 6.16% 57.72% 2.15¢ 53.13@
100 ppm 5.913%¢ 46.00° 2.22° 49.69*

s 10 Jloisl mhaw 1o o gixe BT BB S i By > sl 1Sl
Means in each column with the same letter are not significantly different at P<0.05
PRO: Proline content, CAT: Catalase, SOD: Superoxide dismutase, GPX: Glutathione peroxidase, D.T: Di-tyrosine s
MDA: Malondialdehyde
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Table 4. Effect of salicylic acidx ascrobic acid interaction on understudy characters for sunflower at two years
ol Sl ol Sy 55 5Ll Ugomwd st o eS|y eligls o390 80
Salicylic Acid Ascorbic Acid CAT SOD GPX D.T
——————————————————————————— Mmol g fw da™ -
Control waliy Control osals 1.394 0.94¢ 1.07¢ 13.66¢
50 ppm 1.41¢ 1.21b¢ 1.482b¢ 13.83b¢
100 ppm 1.85%d 1.33b¢ 1.578b¢ 13.75b
100 ppm Control  wals 1.72+4 1.42% 1.22b 15.75¢%¢
50 ppm 2.11% 1.872 1.82% 19.252b¢
100 ppm 2.07 1.55% 1.40%¢ 15.16%¢
200 ppm Control  wals 1.47b<d 1.31% 1.91° 14.16
50 ppm 2.162 1.55% 1962 19.412b
100 ppm 2.09® 1.45%® 1.92* 20.252
Table 4. Continued alsl .f Jguo
ol Sobnd b ] St 55! RIT) woll 60 ogllo &l 5, Slos REIIESSE
Salicylic Acid Ascorbic Acid PRO MDA Grain yield Oil
mg/ g F.W Mmol g fw da’! t/ha %
Control  wals Control wali 5.32° 44.58* 1.99° 37.39°
50 ppm 5.77% 50.752 2.36% 44.13%®
100 ppm 5.78% 52.58% 2.43% 42.06%
100 ppm Control sl 6.52° 46.58° 2.36% 44,99
50 ppm 6.06% 51.41% 2.82% 53.83%
100 ppm 5.96% 53.832 2.59¢ 45.40%
200 ppm Control  wals 5.88:® 44332 227 43.93:®
50 ppm 5.73° 54.50¢° 2.66* 47.24%
100 ppm 5.81% 55.12¢ 2.72% 52.09*°

aind 10 Jlois! mhaw 1o o s BT WBB S rie By > gl 2Kl
Means in each column with the same letter are not significantly different at P<0.05
PRO: Proline content, CAT: Catalase, SOD: Superoxide dismutase, GPX: Glutathione peroxidase, D.T: Di-tyrosines MDA:

Malondialdehyde
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