Journal of Agri. Research & Extension 39(2): 41-54

Anennvassndenzdualusausianisanainisiaunfvasldendile
The Potential of Zinc and Boron Fertilization

to Reduce Longan Peel Reddening Disorder

e Bwzeawnsal wazdvdiund Junassal’
Winai Wiriya-Alongkorn!” and Watcharin Jantawan?

Lanaldina Anzrdnnssunisinens umingrdowls Weslwl 50290

ZEindouavdaasuiznn1smsinens ininenaeuals Weslvd 50290
'Pomology Division, Faculty of Agricultural Production, Maejo University, Chiang Mai, Thailand 50290
°The Office of Agricultural Research and Extension, Maejo University, Chiang Mai, Thailand 50290

*Corresponding author: naimiat56@gmail.com

Received: August 11, 2020
Abstracts Revised: March 16, 2021
Accepted: March 16, 2021

Since potassium chlorate (KClO;) has been found to reliably induce longan flowering, Thai
farmers are able to sustain longan production all year round. However, the continuous use of KClO5 is
affecting longan trees by causing disorders during certain phonological stages. Among those is the longan
peel reddening disorder (PRD). When affected by PRD the skin of the fruit turns red and hard, preventing
it from growing. Meanwhile, in Northern Thailand PRD has a considerable economic impact on longan
farming and method for remediation are sought. The aim of this study was to identify ways of combatting
PRD through improving the micro nutritional status of the longan trees. Therefore, boron (B) and Zinc
(Zn) were applied by foliar sprays and the effect on longan fruit growth was compared to non-treated
trees. The experiment was organized following a completely randomized design (CRD) with 7 treatments
and 5 replications. The treatments were as follows; 1) control (no micronutrient spray), 2) 0.1% B, 3)
0.2% B, 4) 0.1 Zn, 5) 0.2% Zn, 6) 0.1% B + 0.1% Zn, 7) 0.2% B + 0.2% Zn. As a result, in the first month,
the control had a higher significantly fruit set per bunch as compared to the foliar application of Zn and
B. Analyzing fruit quality at harvest, was found that the foliar application of Zn and B resulted in a
significantly higher flesh and fruit weight per bunch as compared to the control and the treatments with
only one micro-nutrient applied. With respect to width and length of fruit, total soluble solids, peel
weight and seed weight no significant differences were found. However, the skin color differed
significantly among the treatments: After zinc and boron 0.2 concentration foliar application fruits
developed from light green into bright yellow at the harvesting stage. Leaves treated with Zn and B

foliar sprays showed higher concentrations of both micro-nutrients as compared to non-treated. This
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showed that the Zn and B foliar application can be absorbed by the leaves and accumulated in the

plant tissue in order to ensure the sufficient supply in every growth stage. While the experimental set-

up was not appropriate to prove that PRD was the effect of micro-nutrient deficiency, it was shown that

the foliar application of Zn and B can reduce the occurrence of PRD in longan. In order to ensure

sufficient supply of Zn and B foliar spray applications can be recommended.

Keyword: zinc, boron, Dimocarpus longan, fruit set, potassium chlorate (KClO,)
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Table 1 Research activity at longan plantation of Ban Phu Din, Mae Taeng district, Chiang Mai

Activity

Day/month/year

Soil applications with potassium chlorate (20 g/m?)

1*" Foliar application with potassium chlorate (3 g/20Liter water)
2" Foliar application with potassium chlorate (3 g/20Liter water)
1°" Foliar application with zinc and boron before flowering

2" Foliar application with zinc and boron after flowering

3" Foliar application with zinc and boron small fruit

4" Foliar application with zinc and boron fruit growth

5" Harvesting

29 December 2018
3 January 2019
11-12 January 2019
16 January 2019
13 February 2019
5 April 2019

20 March 2019

28 August 2019
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Figure 1 The highest temperature, lowest average temperature and relative humidity at Baan Phu Din,

Amphoe MaeTaeg, Chiang Mai in 2019
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Table 2 Number of fruit set per bunch after fruit set to harvest

Number of fruit set per bunch

Treatment

1 month 2 month 4 month 6 month
Water spraying (control) 40.08+12.38a"  27.55+11.46 21.00+4.41 17.15+4.63
Foliar application by boron 0.1% 35.54+6.53ab  27.23+5.86  18.82+2.52 17.46+2.41
Foliar application by boron 0.2% 27.22+4.37abc  21.66+4.03  18.58+3.01 16.40+3.50
Foliar application by zinc 0.1% 27.14+2.13abc  20.72+1.72  20.82+1.86 14.76+1.31
Foliar application by zinc 0.2% 25.10+6.10bc  18.05+6.01  16.38+4.81 12.58+3.95
Foliar application by boron 0.1% + zinc 0.1% 19.28+6.67c 15.11+6.16  13.70+4.02  8.93+4.62
Foliar application by boron 0.2% + zinc 0.2% 24.28+4.03bc  20.23+4.03  15.96+4.60 14.53+4.95

F-test *x* ns ns ns
CV. (%) 25.10 57.15 22.28 55.79

'Means in the same column followed by different alphabets show significant differences at 95% (p<0.05) by the Duncan’s New

Multiple Range Test (DMRT). ns = non significant differences; ** = significant differences (p<0.01)
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Fruit drop (%)
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Figure 4 Monthly fruit drop after treatment and during fruit development, fruit set to harvest
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Table 3 Fruit weight, peel weight, fresh weight, seed weight and total weight of longan fruit

after foliar application with zinc and boron (n=5)

Treatment Weight of parts of product
Peel Fresh Seed
(9) (9) (9)
Water (control) 40.80c' 0.60 32.20c 8.00
Foliar application by boron 0.1% 44.19bc 0.59 35.60bc 8.00
Foliar application by boron 0.2% 47.68ab 0.68 38.80abc 8.20
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Table 3 (Continue)

Treatment Weight of parts of product

Fruit Peel Fresh Seed

(9) (9) (9) (9)

Foliar application by zinc 0.1% 47.46ab 0.66 38.80abc 8.00
Foliar application by zinc 0.2% 48.57ab 0.77 40.60ab 7.20
Foliar application by boron 0.1 + zinc 0.1% 52.73a 0.73 40.60ab 7.80
Foliar application by boron 0.2 + zinc 0.2% 49.15ab 0.75 44.20a 7.80

F-test * ns ** ns

CV. (%) 9.75 22.73 11.10 9.38

'Means in the same column followed by different alphabets show significant differences at 95 % (p<0.01) using by the Duncan’s

new multiple range test (DMRT). ns = non significant differences; ** = significant differences (p<0.01); * = significant differences (p< 0.05)

Table 4 Fruit weight per bunch, width, length and total soluble solid (TSS) of longan after foliar application

of zinc and boron

Treatment Fruit weight Width Length TSS
per bunch (g) (cm) (cm) (°Brix)

n=1 n=5 n=5 n=5

Water (control) 214.00a' 2.42 2.78 20.83
Foliar application by boron 0.1% 189.4dab 2.46 2.76 21.32
Foliar application by boron 0.2% 195.24a 2.56 292 20.82
Foliar application by zinc 0.1% 192.42a 2.50 2.89 21.56
Foliar application by zinc 0.2% 161.52ab 2.57 2.95 21.70
Foliar application by boron 0.1 + zinc 0.1% 132.86b 2.61 3.00 20.74
Foliar application by boron 0.2 + zinc 0.2% 132.54b 2.53 28.18 20.46

F-test * ns ns ns
CV. (%) 24.78 3.46 4.51 4.81

'Means in the same column followed by different alphabets show significant differences at 95% (p<0.05) using by the Duncan’s

New Multiple Range Test (DMRT). ns = non significant differences; * = significant differences (p<0.05)
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Table 5 Skin color value of longan peel after foliar

Treatment Skin color
1 month 2 month 3 month 6 month
L* a* b* L* a* b* L* a* b* L* a* b*

Water (control) 56.80 1.10a" 13.58ab 46.12 0.06 3145ab  48.12a 8.16 3030  48.20c 9.87ab 30.02b
Foliar application boron 0.1% 5722  -0.54b 13.12b 4751 0.03 3224a  49.08 712 3052  49.68bc  9.70abc  30.37b
Foliar application boron 0.2% 5752  -0.11b 14.62a 46.72 -0.20 32.76a 4888 11.60 3246  50.32abc 10.13a 30.51b
Foliar application zinc 0.1% 5812  -0.20b 14.67a 46.62 0.47 3129  47.28 7.28 3233  50.0d4abc  9.78ab 30.60b
Foliar application zinc 0.2% 5732 -0.66b 13.54ab 48.24 -0.42 31.76ab  47.40 7.44 3196  49.26bc  10.05a 29.58b
Foliar application boron 0.1% 5718  -0.073b 13.27b 46.55 -0.11 30300  49.74 5.27 3268  51.28ab 891c 35.99a

+ zinc 0.1%
Foliar application boron 0.2 % 56.64  -0.086b 12.76b 47.50 -0.36 30480  49.32 5.55 3292  5202a 9.08bc 31.75ab

+ zinc 0.2%

F-test ns ** ** ns ns ** ns ns ns * * **
CV. (%) 1.70 -190.55 4.85 2.87 -689.40 2.88 3.13 64.49 532 3.23 6.33 8.07

'Means in the same column followed by different alphabets show significant differences at 95% (p<0.05) using by the Duncan’s New Multiple Range Test (DMRT).

ns = non significant differences; * = significant differences (p<0.05); ** = significant differences (p<0.01)
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Figure 5 Zinc in longan leaves after foliar application with concentrations and at different stage of longan

(BF= Before flower, FW= Flowering, FG= Fruit growth, HV= Harvest) Zinc Standard (STD)

at 16.99-24.29 ppm by Khaosumain et al. (2005)
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Figure 6 Boron in longan leaves after foliar application different concentrations and differ stage of longan

(BF= Before flower, FW= Flowering, FG= Fruit growth, HV= Harvest), Boron Standard (STD)

at 22.30-45.58 ppm by Khaosumain et al. (2005)
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