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SUMMARY: This study was carried out in two parts, the first part of which was concerned with

potato tubers, which were grown in the experimental farm in El-Raheb area - Faculty of Agriculture -

Menoufia University during 2020. As for the second part related to cucumber, was grown in the farm of

the Faculty of Agriculture - Menoufia University - Shebin EI-Kom during 2023. The main aim of this

study was to determine the effect of using organic fertilizer, mineral fertilizer, and mixed fertilizer on
some physical and mechanical properties of potato tubers and cucumber fruits during storage.

The study experiments were conducted on two varieties of potatoes, Diamond, and Arizona. And for

cucumber fruits, the Galaxy variety was chosen. Five fertilizing treatments were used in the cultivation of

potato tubers and cucumbers as follows:

1. T1, Control (without fertilizers)

2. T2, 100% mineral (360 kg/fed for potato experiment, 20 kg/fed for cucumber experiment)

3. T3, 50% mineral and 50% organic

4. T4, 25% mineral and 75% organic (for potato experiment only)

5. T5, 100% organic (8 ton/fed for potato experiment, 40.89 ton/fed for cucumber experiment)

The organic fertilizer which was used for potatoes and cucumbers is a compost mixture of animal manure

and plant residues. The mineral fertilizer for potato was ammonia nitrate at a concentration of 33% while

for cucumber crop, NPK with a ratio of 20: 20: 20.

Potato and cucumber were stored in refrigerators at a temperature of 4°C. The storage period for potato

was 45 days, while for cucumber was 18 days.

The most important results obtained were the following:

First: The most important results obtained for potato experiment:

- The highest value of the weight was recorded for the treatment of 50% organic and 50% mineral
fertilization at harvest and after 45 days of storage (114.00 + 32.98 g) and (105.77 + 15.69 @),
respectively, for Diamond potato tubers variety.

- The highest value of the average length, thickness, and geometric diameter of potato tubers for the 50%
organic and 50% mineral fertilization treatment was recorded (66.51 + 5.48 mm), (38.65 £ 3.05 mm)
and (50.16 = 3.34 mm), respectively, for potato tubers of the fresh Diamond variety for the treatment
50% organic 50% mineral after 45 days of storage period.

- The highest value of the average volume and projected area of potato tubers was recorded at 50%
organic and 50% mineral treatment (74.60+11.80, cm®) and (27.66+4.21, cm?), respectively, for fresh
diamond potato tuber.

- The highest value of the average projected area of potato tubers was recorded at 75% organic and 25%
mineral treatment (28.84+6.90, cm?) for fresh Arizona potato tubers after 45 days of storage. And the
highest value of the average volume of potato tubers were at 50% organic and 50% mineral treatment
(67.00+10.50, cm®) for diamond potato tubers.
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- The highest value of the average measured surface area at 50% organic and 50% mineral treatment and

calculated surface area at 100% mineral treatment of potato tubers were recorded (546.95+27.01, cm?),

and (72.98+0.43, cm?) respectively, for fresh diamond potato tuber, after 45 days of storage.

The highest value of the average measured and calculated surface area of potato tubers were at 50%

organic and 50% mineral treatment (141.16+16.50, cm?) and (65.55+0.39, cm?) respectively, for

diamond potato tubers.

The highest value of the average roundness of potato tubers was recorded at 75% organic and 25%

mineral treatment (89.89+9.43, %) for fresh Arizona potato tubers, also, after 45 days of storage the

highest value of the average roundness of potato tubers were at 75% organic and 25% mineral treatment

(91.23+9.57, %) for Arizona potato tubers.

The highest value of the average sphericity of potato tubers was recorded at 50% organic and 50%

mineral treatment (75.89+3.97, %) for fresh Arizona potato tubers.

The highest value of the average coefficient of friction on rubber of potato tubers was recorded at

control treatment for fresh Arizona potato tubers and after 45 days of storage (0.587+0.148) and

(0.427+0.066), respectively.

The highest value of the average coefficient of friction on wood of potato tubers was recorded at 50%

organic and 50% mineral treatment for fresh diamond potato tubers and after 45 days of storage

(0.469+0.115) and (0.391+0.035), respectively.

The highest value of the average coefficient of friction on galvanized steel surface of potato tubers was

recorded at 50% organic and 50% mineral treatment for fresh diamond potato tubers and after 45 days

of storage (0.387+0.070 and 0.345+0.034), respectively.

The highest value of the of potato tubers firmness was recorded at 75% organic and 25% mineral

treatment for fresh diamond potato tubers and after 45 days of storage (114.60+0.24, N) and

(100.45+0.24, N), respectively.

The highest value of the of potato tubers slices 1cm firmness (103.00+£0.09, N) was recorded at 75%

organic and 25% mineral treatment for fresh diamond potato tubers, but after 45 days of storage the

highest value of potato tubers slices 1cm firmness (91.20+0.09, N) was recorded at 50% organic and

50% mineral treatment for Arizona potato tubers.

The highest value of the of potato tubers slices 1.5cm firmness was recorded at 75% organic and 25%

mineral treatment for fresh diamond potato tubers and after 45 days of storage (115.60+0.13, N) and

(89.60+0.27, N), respectively.

The highest value of the of potato tubers slices 2cm firmness was recorded at 50% organic and 50%

mineral treatment for fresh Arizona potato tubers and after 45 days of storage (114.30+£0.40, N) and

(103.70£0.31, N), respectively.

The highest value of the inside color index of potato tubers was recorded at 50% organic and 50%

mineral treatment (1376.0+1.48) for fresh diamond potato tubers. After 45 days of storage the highest

value inside color index of potato tubers was recorded at 75% organic and 25% mineral treatment

(1423.3£1.48) for Arizona potato tubers.

The highest value of the outside color index of potato tubers was recorded at 100% mineral treatment

for fresh diamond potato tubers and after 45 days of storage (10631.6+265.38) and (10827.5+1265.38),

respectively.

Second: The most important results obtained for the cucumber crop experiment:

- The highest value of length was recorded at 100% organic treatment for fresh cucumber and after 18
days of storage was (167.96+4.06 mm and 157.25+3.60 mm), respectively.

- The highest value of average diameter was recorded at 100% organic treatment for fresh cucumber
and after 18 days of storage (29.18+0.45 mm and 26.85+0.41 mm), respectively.

- The highest value of geometric mean diameter was recorded at 100% organic treatment (52.28+0.88
mm) for fresh cucumber and after 18 days was (48.37+0.77 mm).
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The highest value of weight was recorded at 100% organic treatment for fresh cucumber and after 18
days of storage (115.17+5.58 g and 103.49+5.83 @), respectively.

The highest value of measured surface area was recorded at 100% organic treatment for fresh
cucumber and after 18 days of storage (185.2+6.7 cm” and 138.845.3 cm?), respectively.

The highest value of calculated surface area was recorded at 100% organic treatment for fresh
cucumber and after 18 days of storage (86.1+2.8 cm® and 73.7+2.3 cm?), respectively.

The highest value of projected area was recorded at 100% organic treatment (54.7+2.1 cm?) for fresh
cucumber, while after 18 days of storage the highest value of projected area was recorded at 100%
organic treatment (43.81.7 cm?).

The highest value of roundness was recorded at 100% mineral treatment for fresh cucumber and after
18 days of storage the (6.45+0.22, % and 5.82+0.17, %), respectively.

The highest value of sphericity was recorded at 100% mineral treatment for fresh cucumber and after
18 days of storage (31.51+0.66, % and 31.08+0.61, %), respectively.

The highest value of firmness was recorded at 100% mineral treatment for fresh cucumber and after
18 days of storage (7.46+0.28, N and 6.61+0.25, N), respectively.

Conclusions:

The best fertilization treatment (50% organic and 50% mineral) gave the best results in the physical
characteristics of potato tubers. Where, the treatment of (75% organic 25% mineral) fertilization gave
the highest values for the firmness of potato tubers. While the 100% organic fertilization treatment
gave the best results in most of the physical characteristics of cucumber fruits.

The organic fertilizers have a significant effect on improving product quality of soil and physical
properties.

The best fertilization treatment (50% organic 50% mineral) gave the best carbohydrates and protein
contents.
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