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Effect of foliar application of ascorbic acid (vitamin c¢) and irrigation withholding in different growth stages
on quantitative and qualitative characteristics and some biochemical's changes in Sunflower (Helianthus
annuus L.)
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Table 1: Soil properties of the experimental site
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0-30 17 50 26 24 1.13 259 3.7 368 6.65 50.58 7.4 4.1
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Table 2. Analysis of variance on corn attributes affected by irrigation withholding in different growth stages and
foliar application of ascorbic acid

M.S Sl ik
S.0.V s polie Df wls 5 Shes Soidem oShee  cuiloy asls ég, e iy, 0 Skee

Seed Biological Harvest Oil Oil

Yield Yield index Percentage  Yield
Replication S5 2 738402.78™  2089452.78"  11.600™ 7.053™ 136687.73™
Water stress ol b 3 986648148 18534711.11"° 350.580"  477.33"  3059448.56"
Error A ol (gllas 6 169050.93 20834.67 9.788 24.47 51623.83
Ascorbic acid b sl 2 1702744.44”  3800786.11"°  63.318 194.058"  749171.752
application S5l s
Water stress* sl 3l Jsle 6 1188781.48"  405575.00° 7.301" 13.2947  34311.368"
Ascorbic acid S)ll* Sy eSl
Error b s sl 16 30959.72 143611.11 2.759 3.439 4458.66
CV ks g > 6.297 2.941 7.907 5.098 6.156

* ** and ns significant at 0.05, 0.01 and no significant
b o5b lone g ) Galisre Jolhe )0 ()lol By Ll Con &5 () p 3590 Slho il )y 5o Jgao - Jgaz aslol
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Table 2. Analysis of variance on corn attributes affected by irrigation withholding in different growth stages and
foliar application of ascorbic acid

Sosine B W8l oy S we ) ity e )0 S pixe i 4 NS g

sk %
{

M.S Slayye oSl
S0V Slyets lie Df O doyd o9 O es Sl s Bgonad 3081 5o
Protein Protein Total Prolin SOD
percentage Yield chlorophyll
Replication S5 2 2.298™ 56192.06™ 438817 0.000185"  480.66™
Water stress ol b 3 34.33" 243675.027 2955177 0.000448  51219.965™
Error A ol gl 6 9.60 17317.22 2.98 0.000020  1043.465
Ascorbic acid o5l Jsla 2 35.173" 14016.590” 129274 0.000099™  10098.446°
application St Sl
Water stress* el 5L sl 6 3.254" 7572.258™ 6.091" 0.000004"  1130.810™
Ascorbic aci ‘ )
scorbic acid el 5 S5
Error b e sl 16 1.136 1859.023 1.547 0.000001  2111.646
CV I 5.261 7.884 3.643 7.162 5.460

* ** and ns significant at 0.05, 0.01 and no significant
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Table 3. Interaction between irrigation withholding in different growth stages and foliar application of ascorbic acid on
some attributes of Sun flower

o o s 5 Lo Sslses 3 Shos caloy ey oés, wey sy o Slas
Treatment Seed Yield Biological Yield Harvest Index  Oil percentage Oil Yield
(Kg.ha) (Kg.ha) (%) (%) (Kg.ha)
I[,*F, 3716.67° 13713.33%® 24.04% 43.61° 1618.84°
I,*F, 4000.00%° 14103.33% 28.34° 43.91° 1758.11°
[,*F, 4150.00° 14263.33 ¢ 29.08? 48.34° 2007.61°
L*F, 3100.00° 12456.67 24.84° 35.56% 1100.54¢
L*F, 3116.67° 12703.33 ¢ 2451 % 34.68°% 1077.19¢
L,*F; 3700.00° 13700.00® 27.04% 45.64% 1684.47%
L*F, 1870.00% 13470.00° 13.88 % 28.09° 526.41"
L*F, 2096.67¢ 13603.33 15.36¢ 33.78% 716.57°
L*F, 3033.33¢ 14086.67 © 21.53¢ 37.95¢ 1153.10¢
L*F, 1200.00" 9850.00" 12.16° 26.08" 316.33"
L*F, 1600.00° 10776.67 14.86% 27.05" 436.62¢
1,*F; 1950.00¢ 11900.00¢ 16.43¢ 31.81° 621.39°

(Lg) wls a5 5 (Sp A dole o )lal s (I3) ails (o a1 50 5yl g () (5 p i alo 1o 50 (5 kol cidgs (1) b5 5L
(Fp) ¥ ppm b 2l Jsloe (F2) Voo ppm L ol Jslne (F1) il Jslxe o5
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Table 3. Interaction between irrigation withholding in different growth stages and foliar application of ascorbic acid on
some attributes of Sun flower

o ,los OeSan oy Oeian 0,5ee IS Jde s Odan
Treatment Protein percentage Protein Yield Total chlorophyll Prolin
(%) (Kg.ha)

I,*F, 18.75¢ 702.38° 39.13% 0.0091"
I;*F, 19.30% 777.51° 40.7% 0.0077"
I,*F, 16.65° 692.31 % 42.72° 0.006
L*F, 19.84 615.64 < 32.28°¢ 0.0168°
L*F, 19.11¢ 594.4549 37.63 0.0147°
L*F; 18.36% 679.57% 40.40° 0.01168
L*F, 23.19° 434.71° 27.50¢ 0.0224°
L*F, 21.22¢ 442.26 ¢ 28.86 ° 0.0207°¢
L*F, 19.04%¢ 575.26 ¢ 35.54¢ 0.0162°f
L,*F, 25.05° 299.85° 25.04¢ 0.0278°
L*F, 23.14b° 369.58 < 28.31f 0.0244°
L*F, 19.43¢ 378.79° 31.50° 0.0195¢

O s(I4) aslo O g ;;; A J>|)4 5 ‘_g)l.:.ﬂ a8yl ‘(13) Ll ONd a0 G)Lﬁail gy ‘(Iz) éﬁ Cadadd 4\l.>]a 50 6)L:-3] adgy ‘(Il) Jo5 G)Lﬁ]

(F3) Y+ ppm b ol Jsloxe (F2) )

s ppm L 5bJsloe (F) (ool Jsloxe

Wil S i By o JBlas Sl auo s gty e 5o (g Lol Blod 1 Ladglas sl S pie G SO JBlas glls a5 sleesls  sales

means which have at least one common letter are not significantly different at the 5% level.
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