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Evaluation of effect of gibberellins and calcium spray in different growth stages on
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ABSTRACT

In order to improve yield and quality of sweet pepper cv. ‘California Wonder’ in Ilam province, effects of
gibberellins (GA3; 50 mg/l) or calcium (CaCl, 0.5 percent) spray at beginning or the end of harvesting season (70 and
120 days after transplanting, respectively) were evaluated. Either of the chemicals were sprayed two or three times
per growth stage through a factorial assay on the basis of a randomized complete block design (RCBD). Results
showed that gibberellic acid and calcium spray increased average yield in plant, weight, length, diameter, volume,
texture stiffness, flesh thickness, dry weight, ascorbic acid content, antioxidant activity, chlorophyll a, b and total
chlorophyll, as well as calcium content of fruits in both growth stages. Gibberellins with three sprays per growth
stages performed the highest positive role in improvement of physical properties of fruits. Effect of gibberellins and
calcium on all evaluated traits, except fruit density, were significantly higher at the late harvesting stage than early
stages. Therefore, gibberellic acid and calcium spray especially at the end of harvesting season may be advised to
improve yield and quality of sweet pepper.
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Table 1. ANOVA of different traits at early and late harvesting stages spraying with gibberellic acid and calcium

Mean squares
e %) > o} 3
‘—% s E ‘D = © 8_ n q:) “‘6 @ @
Sources of Variations* df = =4 3 2 % 5 £x ,95: ¢ e 23 g2

e - b = S 22 XE & Bz E3

=} = = = S = = (=] =

SEEE £ 2 g g & "7 g <& F°
Block 3 0.671* 650** 1297 ”f* 0.0009™ 18.75™ 65.99** 0.005’:S 0.54** 0.652 0.01™ 0.088
GA and Calicium Spraying 5 0791 36100 11390° 0.0005™ 37.26™ 17655 0.02 0.77 5187 0.005™ 0.007™
Harvest Time 1 00002™ 104917 41464 0.00006™ 864.79" 1719.25™ 005~ 040” 290" 0227 0355
GA and Calicium Spraying x Harvesttime 5 0.00004™ 381™ 1335™ 0.0003™ 6374" 97.18™ 0.009” 004™ 022" 0001™ 0.008™
Error 33 0.062 199 992 0.0005 20.15 15.36 0.002 0.03 016 0.009  0.009
CV. - 11.29 8.09 8.97 4.65 518 5.03 455 9.15 6.52 3.15 797
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Continued table 1. ANOVA of different traits at early and late harvesting stages spraying with gibberellic acid and calcium

Mean squares

<, — k=i < a > =
2 ] S = = = £ 3 8
(<3 = I+ — =
Sources of Variations* df n 3 £ ; £g %i %i g 2 8
2 = = 2 52 S S = 2 £
F S 5 5 28 5 5 5 e 3
= S & = = 3 S
2 F < < o &} g © 5
Block 3 043 0.22™ 128 2438 129 3.13 0.50 5.22 0.16
GA and Calicium Spraying 5 018" 095" 17.18"™ 614 74 2217 0607 5247 0.03™
Harvest Time 1 981" 13397 587" 1639 4553 2.20° 0.0009™ 1.81"™ 0.90"
GA and Calicium Spraying x Harvest time 5 018™ 0.29™ 14.04™ 50.80™ 47™ 052™ 0.12™ 0.85™ 0.007™
Error 33 012 0.44 12.75 204 21 0.31 0.06 0.55 0.03
C.V. - 7.20 15.17 12.09 11.95 7.23 13.20 14.39 12.28 25.77

oy ) 90 Jlisl maw jo o g BB g o g B g0,

ns, *, **: Non-significant, and significantly differences at 5 and 1% of probability levels, respectively.
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Table 2. Mean comparison of different traits at early and late harvesting stages spraying with gibberellic acid and calcium

Yield in plant Ave. fruit Fruit Fruit _Fruit Fruit Texture !:Iesh Acidit_y Titr_at{:\ble
Treatment (kg) weight volume length  diameter ~ shape  stiffness  thickness  of fruit acidity
g (q) (cm®) (mm) (mm) index  (kg/m?) (mm) juice (%)
Control 2* 0.885¢ 151.79¢ 313.914 85.30° 72.08¢ 1.18 3.27¢ 5.38¢ 5.42: 1.202
Control 3 0.892¢ 153.66¢ 311.20¢ 87.30° 74.80< 1.16% 3.28¢ 5.38¢ 5.40° 1.19
Calcium 2 1.015% 180.47%  363.14% 84.08° 77.67% 1.08¢¢ 3.750 6.26° 5.46° 1.232
Calcium 3 1.089° 166.20<  336.60<  85.87: 76.87 1.12b 3.97 6.21° 5.46 1.25¢
Gibberellins 2 1.2922 188.08>  372.06*  86.72% 80.48> 1.08« 3.79 6.96° 5.472 1.20¢
Gibberellins 3 1.3472 206.93*  408.98 90.37¢ 85.59 1.05¢ 3.91¢b 7.35 5.44 1.26¢
Beginning of harvest 0.998> 159.65>  321.59  82.36° 71.93° 1.15¢ 3.57° 6.01° 5.51» 1.31»
End of Harvest 1.1742 189.21¢ 380.372 90.85* 83.902 1.08° 3.75* 6.50° 5.37° 1.14°
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Continued table 2. Mean comparison of different traits at early and late harvesting stages spraying with gibberellic acid and calcium

Dr Ascorbic Total Antioxidant Total . Calcium

Treatment (°TBSrix) weigyht acid phenol activity Chlg:]c;r;gllla Chlg:]c;r}fﬂ))lllb chlorophyli Ca;%gr;ﬁ;ds content

(%) _ (mg/100g) (mg/100g) (%) (mg/L) (mg/gr)

Control 2* 5.02* 513" 86.11° 28.53 60.56° 3.60° 1.46° 5.07° 0.612 2.52¢
Control 3 468 517  85.16° 28.83° 60.60° 3.58P 1.46° 5.02b 0.632 2.51¢
Calcium 2 476* 5.78% 93.16° 29.97 65.25%0 41470 1.822 6.00% 0.672 3.822
Calcium 3 496° 5.68% 98.022b 32.25 66.15° 4.68° 2112 6.79% 0.662 4,03
Gibberellins 2 4922 53220 106.38 28.79 67.25 4542 1.89% 6.56% 0.772 2.89b
Gibberellins 3 467* 595 109.07° 30.90° 66.75° 4742 2.012 6.76% 0.73 2.85P
Beginning of harvest 5292 6.03*  88.47 26.38P 54.68P 443 1.792 6.23% 0.812 2.80°
End of Harvest 438> 505" 100.16* 33.37° 74.16° 4.00° 1.382 5.842 0.54b 3.412

* 2 and 3 refer to twice and thrice spraying, respectively.
** Columns with at least one similar letter have no significant difference at 5% of probability level.
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