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Article Info ABSTRACT

Article type: Background and Obijectives: Many physiological disorders of fruits are
Full Length Research Paper  caused by low calcium concentration levels. Calcium nitrate is one of the
widely used salts of this element. It is white in color and has many uses due
to its high solubility in water compared to other compounds such as
calcium sulfate, calcium carbonate, and calcium hydroxide. Calcium
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Revised: 01.15.2024 prevents ripening and softening of fruit tissue by reducing respiration,
Accepted: 01.17.2024 ethylene production, and polygalacturonase enzyme activity.

Materials and Methods: This experiment aims to evaluate the effect of
Keywords: calcium nitrate fertilizer and humic acid application levels on the
Anthocyanin, postharvest indices of apple, factorially in the form of randomized
Carotenoid, complete block design with two fertilizer sources each at 4 levels including

Fruit firmness,
Fruit quality,
Titratable acidity

calcium nitrate fertilizer (0, 50, 100 and 150 g per tree) and humic acid
(0, 100, 200 and 300 cc in 100 liters of water) and three evaluation times
(0, 45 and 90 days postharvest) were carried out in 4 replications on apple
trees of Golden Delicious variety. Fertilizer treatments were applied 4
times from the first of May to the end of July with an interval of 30 days.
The indicators of soluble solids, total acid, carotenoids, anthocyanin,
firmness and quality (aroma and taste) of the fruit were measured.

Results: Based on the results of comparing the averages, the control fruits
had the lowest amount and the treatment of 150 grams of calcium nitrate
per tree had the highest amount of anthocyanin and fruit firmness.
Applying the treatment of 150 g of calcium nitrate and 300 cc of humic
acid per 100 liters of water in the tree resulted in the highest amount of
soluble solids in the fruit. Vitamin C and total acid decreased with the
progress of time. The fruits of trees treated with the highest level of
calcium nitrate and the control produced the highest and lowest amount of
vitamin C and total acid, respectively. As time progressed, the shelf life of
the fruit in the cold storage decreased. By applying the levels of 100 g of
calcium nitrate per tree and 100 cc of humic acid, the highest fruit quality
index was observed, and by applying the levels of 150 g of calcium nitrate
per tree and without the application of humic acid, the lowest fruit quality
index was observed.

Conclusion: As time progressed, the quality of fruit storage also
decreased. The treatment of 150 g of calcium nitrate per tree and 300 cc of
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humic acid in 100 liters of water had the best results in the fruit total
soluble solids, and the level of 150 g of calcium per tree had the best effect
on fruit storage (maintaining the firmness of the fruit tissue).
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Table 1. Some characteristics of the soil of the test site.
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Table 2. VVariance analysis of the use of different concentrations of humic acid and calcium nitrate on preserving
the characteristics of apple fruit after harvesting.
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Figure 1. The interaction effects of different levels of calcium (0, 50, 100 and 150 g, per tree) (humic acid
(0, 100, 200 and 300 cc per tree) in time (0, 45 and 90 days after harvest) on the taste of apple fruit.
Means with same letters in each column have not difference based on LSD test (P<0.05).
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Figure 2. The effects of different levels of calcium (0, 50, 100 and 150 grams per tree) and (humic acid
(0, 100, 200 and 300 cc per tree) on the amount of vitamin C in Apple fruit.
Means with same letters in each column have not difference based on LSD test (P<0.05).
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Table 3. The interaction effects of different levels of calcium (0, 50, 100 and 150 g, per tree) (humic acid
(0, 100, 200 and 300 cc per tree) on preserving the characteristics of apple fruit after harvesting.
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(-IIB-rSi)SQ %) F‘E‘é'ct ;;%Ta (Mg/g™) (Mg/g™) (g/cm?) Hulr_n;\t;eﬁcnd Levels
13.50' 1345 16° 2.47% 0.74" 3692.5' 1

14.34%% 13.38" 15.37% 2.23¢ 0.75" 4251.4%" 2

13.76" 13,63 13.87* 2.34% 0.77%" 4206.0°" 3 .
14.03% 13.44" 15%* 2.46% 0.79"" 4081 4

13.92%" 13.36' 15.5° 2.26' 0.80°" 3896.5" 1

15.22" 13.57% 16° 2.32¢ 0.82%fon 4013.89" 2

14.2%" 13.52¢ 13.62% 2.33¢ 0.87°%f 4393.8°0" 3 ?
14.3% 13.8°% 15.25% 2.33¢ 0.91° 4828.5% 4

14.41°% 13.89° 15.62° 2.42%f 0.85°%0 4068.f9" 1

14,93 13.86% 15.5° 2.42%f 0.87°¢ 4394.2° 2

15.02° 14.35° 16.37° 2.54° 0.9% 4540 3 :
14.61% 14.29° 15.75° 2.97™ 0.87%% 6026.2° 4

14.18"" 14.47° 13.25% 2.88° 0.85%*f 4874.3% 1

14.8%* 14.58° 15.37% 3.12% 1® 5076.5% 2

15.33" 14.95° 11.87¢ 3.18° 0.93% 5377™ 3 ’
16.21° 15° 13.37% 3.27° 1.09° 5733.7% 4

R L Jlex! dﬂ.w)b LSD 04051 el Ot a5 S rie Gy slls sla (KL
Means with same letters in each column have not difference based on LSD test (P<0.05)
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Table 4. Effect of time (immediately, 45 and 90 days after harvest) on the characteristics after harvesting
the apple fruit.
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e y (Mg/g™) (Mg/g™) Mg/100g Fruit aroma (Brix) @/Cm*) Postharvest
(%) (Scored) day
14.95% 0.888% 2.70° 16.37° 16.34° 15.5° 4957.4° 0
13.98° 0.864 2.6" 15.35" 14.86" 14.59° 4579" 45
12.99° 0.8435° 2.49° 14.41° 13.37° 13.56° 4236° 90
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Means with same letters in each column have not difference based on LSD test (P<0.05)
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