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Effects of Pruning Combined with The Application of Silver
Nanoparticles on Fruit Quality of Oranges with Greening Disease
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Abstract

This study was about the effects of pruning combined with the application of silver nanoparticles
on fruit quality of oranges with greening disease. The experiment plan used 2x3 Factorial in Completely
Randomized Design. The first factor consisted of pruning and no pruning. The second factor consisted
of 3 types of silver nanoparticles injections: 1. Only one injection, 2. Two injections 7 days apart, and
3. Two injections 14 days apart. As a result, pruning affected to fruit drop of oranges which was less
than no pruning, with an average of 8.68% and the oranges contained vitamin C which was as high as
21.25 mg per 100 ¢ of fresh weight. When considering the mutual influences between the factors, it
was found that pruning combined with silver nanoparticles had no effects on fruit drop, circumference,
amount of total soluble solid (TSS), amount of Titratable acidity (TA), ratio of TSS/TA and the amount
of vitamin C. However, pruning combined with a onetime injection of silver nanoparticles resulted in
the yield of oranges with the maximum fresh weight of 76.36 ¢/fruit.
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Table 1 Shows fruit drop, fruit diameter, fruit circumference and fresh fruit weight of the fruit after harvest

fruit Fruit Fruit
. . Fresh fruit
Treatment drop diameter circumference . v
y weight (g)
(%) (mm) (mm)

Factor A

No pruning (A,) 10.10° 52.89 166.21 70.94°

Pruning (A,) 8.68" 54.44 171.10 75.25°
F-test *% ns ns *%
Factor B

1 time (B,) 9.65 53.52 168.21 72.84

2 times 7 days after the first (B,) 9.45 53.59 168.42 72.65

2 times 14 days after the first (B,) 9.07 53.88 169.33 73.79
F-test ns ns ns ns
Factor AX B

AdB, 10.64 51.77 162.69 69.33°

AB, 10.06 53.30 167.51 71.10*

AB, 9.59 53.59 168.42 72.39%

AB, 8.67 55.28 173.73 76.36°

A.B, 8.84 53.88 169.33 74.19™

AB, 8.55 54.17 170.25 75.20"
F-test ns ns ns **
CV (%) 6.94 3.41 3.41 1.13
Remarks: ns = not significantly different, ** = significant difference at p<0.01, ¥ = Means followed by the

same letter within each column are not significantly different according to DMRT.
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Table 2 The chemical quality of the fruit after harvest

Ascorbic acid

Treatment TSS (°Brix)”  TA (%)  TSS/TA ratio y
(mg/100gFW.,

Factor A

No pruning (A,) 10.01 0.44 23.43 20.89"

Pruning (A,) 10.28 0.43 23.74 21.25°
F-test ns ns ns *
Factor B

1 time (By) 8.64° 0.41 21.48 20.79

2 times 7 days after the first (B,) 11.22° 0.45 25.42 21.22

2 times 14 days after the first (B,) 10.58% 0.45 23.86 21.20
F-test * ns ns ns
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Table 2 The chemical quality of the fruit after harvest (Cont.)

Ascorbic acid

Treatment TSS (°Brix)”  TA (%)  TSS/TA ratio y
(mg/100gFW)
Factor Ax B
AyB, 7.58 0.40 19.36 20.27
AB, 11.59 0.44 27.17 21.16
AB, 10.87 0.47 23.77 21.25
A.B, 9.70 0.42 23.61 21.31
AB, 10.85 0.46 23.67 21.28
AB, 10.28 0.42 23.96 21.16
F-test ns ns ns ns
CV (%) 16.23 7.58 12.89 1.46

Remarks: ns = not significantly different, * = significant difference at p<0.05, ¥ = Means followed by the same
letter within each column are not significantly different according to DMRT.

Figure 1 The characteristics of the citrus fruits after harvesting for treatment: (A) A;B,, (B) A,B;, (C) A,B,,
(D) ABy, (B) A;B, (F) A,B,
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