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Abstract

Introduction

Blackberries are susceptible to post-harvest decay, weight loss, and wrinkling due to the absence
of a protective cuticle layer, leading to a short life and challenging long-term storage. The present
study investigates the effect of pre-harvest foliar applications of calcium and potassium
compounds on the shelf life and quality of thornless blackberries.

Materials and Methods

A factorial experiment was conducted in 2020 using a completely randomized design with two
factors and three replications. The first factor consisted of nutritional treatments applied at the
fruit-set stage at five levels: (1) control, (2) calcium nitrate (5 g/L), (3) potassium silicate (1 g/L),
(4) calcium nitrate (5 g/L) + potassium silicate (1 g/L), and (5) potassium fertilizer (51-0-0, 3.5
g/L). The second factor was storage duration in cold storage (4 <C) at four levels (0, 6, 12 and 18
days post harvesting). Qualitative traits (weight loss percentage and fruit firmness), sensory
quality (pH, soluble solids, taste index, ascorbic acid content), nutritional value (total phenol and
anthocyanin), and sensory evaluation (marketability, taste, and color) were examined.
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Results and Discussion

The results recorded an increase in the weight loss over the storage period with the combined
treatment of calcium nitrate and potassium silicate significantly reducing water loss by day 18.
This treatment also managed to maintain the highest firmness (0.21 N) during storage, whereas
firmness decreased with extended storage. Fruit length and width declined with time, with the
highest values obtained in the control treatment (2.107 and 1.923 centimeters, respectively).
Soluble solids and taste index peaked on day 12, with the highest amounts (9 and 4.22,
respectively) obtained in the potassium silicate treatment. Also, ascorbic acid content increased in
the control treatment until day 6 but decreased thereafter while potassium silicate treatment
significantly (P< 0.05) preserved vitamin C (9% retention) by day 18. The combined calcium
nitrate and potassium silicate treatment resulted in the highest phenol content (74.75 mg/g gallic
acid) and anthocyanin levels (189.8 mg cyanidin 3-glucoside/L) at harvest. Finally, sensory
evaluation revealed a decline in fruit quality and consumer preference with extended storage,
though potassium treatments were found to be most effective in maintain sensory attributes.

Conclusion

The findings highlight the efficacy of pre-harvest foliar applications of calcium nitrate and
potassium silicate in extending the shelf life of thornless blackberries. Additionally, these
treatments improved fruit firmness, soluble solids, taste index, vitamin C content, phenol, and
anthocyanin levels. The use of calcium nitrate and potassium silicate enhances the levels of
phenols and anthocyanins in the fruit. Despite the natural decline in fruit quality during storage,
these nutritional treatments offer a practical solution for farmers and fruit sellers to enhance
product quality and prolong storage life.
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Table 1. Physicochemical and nutrient elements analysis of the soil of the blackberry garden at the
experiment site

) Soil Organic ) Total neutralizing
Soil texture . Organic matter pH EC
saturation carbon value
- % % % ds.m™* %
Sandy loam 75 2.37 4.1 7.49 0.78 13
Absorbable  Absorbable  Absorbable )
) ) Iron Manganese Zinc Copper
phosphorus  potassium  magnesium
Mg/kg Mag/kg Mag/kg Mag/kg Mag/kg Mag/kg Mag/kg
103 322 910 28 9 2.88 3.98
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Figure 1. The interaction effect of pre-harvest nutrition on the of blackberry the weight loss during

storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Figure 2. The interaction effect of pre-harvest nutrition on the of blackberry the firmness during

storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s

multiple range test at P< 0.05)
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Figure 3. The interaction effect of pre-harvest nutrition on total soluble solids(TSS) of blackberry

during storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Figure 4. The interaction effect of pre-harvest nutrition on TSS/TA ratio of blackberry during

storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Figure 5. The interaction effect of pre-harvest nutrition treatment on the amount of total phenol of

blackberry during storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Figure 6. The interaction effect of pre-harvest nutrition treatment on the anthocyanin content of

blackberries during storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Figure 7. The interaction effect of pre-harvest nutrition treatment on the ascorbic acid content of

blackberry during storage at 4°C

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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Table 2- The effect of storage time on the size and marketability of blackberry fruit at 4C

Day Fruit length Fruit width Marketability Fruit taste Fruit color
cm cm % % %

0 2.10a 1.92a 100.00a 100.00a 100.00a

6 2.00b 1.77b 88.38b 92.94b 90.49h

12 1.91b 1.70c 87.77b 87.00c 87.33c

18 1.94b 1.69¢ 23.02¢c 26.94d 25.61d

(*Means followed by similar letter (s) in each column are not significantly different by Duncan’s multiple

range test at P< 0.05)
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