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Table 1-Soil physical and chemical parameters of the experiment location
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EC (dS/m) pH Soil texture ~ Ca(COs); (%) OM®%) Fe@pm) K(pm) P@ppm) N (%)
1.12 7.27 e py 14.09 1.11 1.8 154 4.6 0.08

Silt loam

OM: Organic mater
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Table 2- ANOVA for the effects of calcium lactate and ascorbic acid on growth and yield of sweet pepper
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Source of &3 9 Sy Plant Fruit Fruit ¥ Fruit e ‘f”
variations df Chlorophyll | ¢ rea height width length Plant number Fruit
index yield weight
per plant
Sk 2 48™ 4.1" 15" 37.48" 197.7%* 4556.6"™ 0.3" 23.51™
Block
et 6 447.9* 56.6%* 32.8% 14.7" 6.86™ 647.2%* 3.26%* 218.71**
Treatment
WL’)‘ ol 12 119.4 7 16.6 21.88 11.8 4495.9 0.2 18.05
Experiment error
Oyt o CV 16.13 6.5 7.6 7.4 3.4 10 7.7 38
*_kk
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* and **: significant at 5% and 1% probability levels, ns: Non significant respective
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Table 3- Theeffects of calcium lactate and ascorbic acid on growth and yield of sweet pepper
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Experimental _ s &g 090 02 5E . . « .
treatments Sy z Plant Fruit Fruit L Vgl 8980 (939
Chlorophyll ~ Leafarea heial;lt (cm) width length Plant Fruit number Fruit
index (em?) (ci) (cm) yield (g) per plant weigh (g)
S 95wl Ascorbic acid (mg L)
(Control) 0 64.75° 39.25° 59.33¢ 62.53° 79.65° 55200 5¢ 110.43°
100 67.90% 38.32° 52.91%® 58.21° 79.86" 716.9% 6° 119.43°
200 7737 49.83° 57 62.20° 77.71° 811.3® 7.3% 110.64°
300 64.75° 39° 51.6® 65.18" 81.27° 897.1° 7.6" 116.94%
xS 0lSY Calcium lactate (g L)
0.5 62.45" 40.60° 53.16™ 62.75° 82.27° 522.9° 5.3% 98.66°
1 57.72% 37.2° 52.33% 62.16" 80.13¢ 527.1° 5.3% 98.59°
1.5 80.53° 37.87° 49.66° 64.40° 78.74° 651.5% 5.6% 116.34®
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Means followed by similar letters in each column are not significantly different at 5% level based on Duncan’s multiple range test.
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Table 4- ANOVA for the effects of calcium lactate and ascorbic acid on quality of sweet pepper fruit
Oy qbn G 4y S O Cld sgme iy it IFTR MBI
Source of variations df Antioxidant activity Fruit firmness Totaslosl;)(:uble Vitamin C
Sk 2 3.3 006™ 0.16™ 94,5
Block
o 6 S57H* 0.12* 0.85%%* 2070.9%**
treatment
olejl sl 12 22 028 0.15 40
Experiment error
e gy CV 7.5 8.8 8.04 5.4
Sl xe BMB] pae NS 5 o> iy 9 S s )0 HI5 xe i 5 4 g FHE
* and **: significant at 5% and 1% probability levels, ns: Non significant respectively
G1ao)s JA3 oga0 (S o 1 panndS CUSY g Sy 9] saw! il Joloxo 51-0 Jou>
Table S- The effects of calcium lactate and ascorbic acid on quality of sweet pepper fruit
el Sl ) il el S Jsloee 3als Slgo & omlig
o s, Antioxidant activity (%)  Total soluble solid (kg cm™)  Total soluble solid (°B)  Vitamin C(mg.100mI™)
S 95l 1wl Ascorbic acid (mg L)
0(Control) 14.9¢ 1.71¢ 4.8° 74.58¢
100 15.8¢ 1.76° 5.16° 137.49°
200 19.2° 1.76° 5.2° 141.38°
300 23.3° 1.9° 5.7 144.98°
osndS” @LSY Calcium lactate (g L)
0.5 17.78" 1.9° 4.8° 97.35
1 19.06° 2.13 4.9 107.83°
1.5 24.6" 2.16* 5.1° 107.83"
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Means followed by similar letters in each column are not significantly different at 5% level based on Duncan,’s multiple range test.
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Introduction: Sweet pepper (Capsicum annuum L.) is a worldwide used vegetable, which is an excellent
source of ascorbic acid and has high antioxidant capacity against oxidative damage caused by free radicals.
Ascorbic acid (AsA) is a water-soluble vitamin that plays a key physiological role in scavenging reactive oxygen
species (ROS), and enzyme cofactor. In recent years, the application of exogenous AsA has received much
attention for use as a biologically safe compound for postharvest quality maintenance of many horticulture crops.
Calcium is an essential micronutrient that plays a vital role in maintains cell wall stability, integrity and
determining the fruit quality. To our knowledge, however, little information is available regarding the effect of
ascorbic acid and calcium lactate on pepper fruits. Thus, the aim of this study was to investigate the foliar
application of ascorbic acid and calcium lactate on growth, yield and fruit quality of sweet peppers.

Materials and Methods: To study the effect of foliar application of calcium lactate (Ca) and Ascorbic acid
(AsA) on growth, yield and fruit quality of sweet pepper, the field experiment was carried out from June to
September 2016 at Research farm of faculty of Agriculture, at the University of Zanjan, Iran. Pepper plants (cv.
California Wonder) were cultivated by applying conventional farming practice for growing in open air
conditions. 210 plants (30 plants for each treatment) were selected for uniform size and fruit load, and were
sprayed three times (0, 15, 30 days after full bloom) with an aqueous solution containing different concentrations
of Ca(0,0.5 1and 1.5 ¢ L") and AsA (100, 200 and 300 mg L'l). Each treatment was carried out with three
replicates. Pepper fruit were harvested at commercial maturity stage, and transferred to the laboratory on the
same day. Leaf area was recorded whit measurement leaf area (DELTA-T DEVICEC LTD, ENGLAND). After
fruit harvested, plant length was measured. Fruit was weighted after harvest to determine mean fruit weight. The
fruit number per plant and fruit yield per plant was measured to determine of total yield. The total yield
expressed in kg ha . Flesh firmness was determined with penetrometer (model Mc Cormic FT 32), using an 8
mm penetrating tip. Results were expressed in kg cm. The pH values of solutions were monitored with pH
meter. TSS was measured in the extract obtained from three fruit of each replicate with a digital refractometer
Atago PR-101 (Atago Co., Ltd., Tokyo, Japan) at 20-C. Total ascorbic acid content was expressed as mg per 100
g of juice. Antioxidant activity was measured using the free radical scavenging activity (DPPH) and calculated
according to the following formula: RSA%= 100(Ac-As)/Ac. Statistical analyses were performed with SPSS
software package v. 20.0 for Windows, and means comparison were separated by Duncan’s multiple range tests
atp < 0.05.

Results and Discussion: The results showed that foliar application of AsA had significant effects on growth
and fruit yield. The highest fruit yield (897.1 g plant”) was achieved at 300 mg L™ AsA that had no significant
difference with 200 mg L' AsA. Foliar application of AsA markedly increased vitamin C content, and also the
highest value of total soluble solid (5.7 °B) was recorded from 300 mg L' AsA. Ca had no significant effects on
growth and fruit yield but significantly improved fruit firmness. The highest fruit firmness (2.13 and 2.16 kg cm’
") was obtained from 1 and 1.5 g L' Ca. The maximum antioxidant activity was achieved with application of 300
mg L' AsA and 1.5 g L' Ca. The fresh sweet peppers were an important source of ascorbic acid for human
consumption. AsA significantly increased the amount of vitamin C in the plum and sweet pepper fruits. Foliar
treatment of Ca increased vitamin C content. Increasing vitamin C content in fruits after treatment with Ca could
be related to inhibiting action of calcium on the activities of ascorbic acid oxidase that use ascorbate as a
substrate. The results indicated that treatment of Ca produced fruits with higher firmness compared to control
and other treatments. Firmness and resistance to softening can be increased by the addition of Ca, due to
interaction of calcium with pectate acid in the cell wall to form calcium pectate and retarding polygalacturonase
activity. Differences in the percentage of TSS content at the time of harvest indicated the AsA and Ca effects on
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carbohydrate accumulation in fruits, which had different potential on respiration rates and consequently
storability of plants. The exogenous application of AsA and Ca in sweet pepper plants indicated that treatments
had significant effects on ascorbic acid content of sweet peppers. The antioxidant activity has positive
correlation with total phenolic content, flavonoids and content of ascorbic acid.

Conclusion: The results of our research indicated that per-harvest foliar application of AsA increased plant
growth, fruit number and weight. Also, AsA and Ca treatments improved fruit quality attributes including
vitamin C, fruit firmness, TSS and antioxidant activity. These results suggest that AsA and Ca treatments,
especially AsA 300 mg L™ and Ca 1.5 g L', may be proposed to improve fruit quality.

Keywords: Antioxidant activity, Fruit weight, Leaf area, Total soluble solid, Vitamin C



