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Table 1. Soil fertility in Fengyuan District

pH Exchangeable
EC1:1 OM Bray-1P Cu Mn Zn Fe
Treatment 1:1 K Ca Mg
dS/m
g/kg mg/K
Topsoil 44 030 32 624 289 523 48 50 135 8.5 64
Subsoil 4.3 0.25 21 591 177 405 41 3.5 8.5 6.0 56
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Table 2. Soil fertility in Dongshi District

pH Exchangeable
EC1:1 OM Bray-1P Cu Mn Zn Fe
Treatment 1:1 K Ca Mg
dS/m
g/kg mg/K-
Topsoil 4.8 0.51 22 397 239 489 90 1.7 37 73 188
Subsoil 4.6 0.36 14 247 170 388 67 1.3 26 33 170
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Table 3. The leaf characteristics of Ponkan after foliar fertilization in Fengyuan experimental orchard

Leaf Leaf Leaf Leafbreakdown Fruit drop

Treatment length width thickness rate' rate
mm mm mm % %
Water 532>  25a  0.26a 6.6a 27.0a
10 mM KNO;+15 mM CaSO4+ 10 mM KH,PO, 56a 26a 0.26a 7.9a 7.7b
15 mM CaSO4+ 60 mM KH,PO, S54a 26a 0.26a 3.9ab 14.0b
15 mM CaSO, 57a 26a 0.26a 4.5ab 8.6b
60 mM KH,PO, 55a 28a 0.27a 0.8b 13.0b

! Leaf breakdown rate, % after typhoon Soudelor.
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 4. The leaf characteristics of Ponkan after foliar fertilization in Dongshi experimental orchard

Leaf  Leaf Leaf  Leaf breakdown Fruit drop

Treatment length width thickness rate ' rate

mm mm mm % %

Water 53b  26b  0.25a 0.8 0.7
10mM KNO;+15 mM CaSO,4+ 10 mM KH,PO,  59a 29a  0.26a 0 0.2
15 mM CaSO4+ 60 mM KH,PO, 53b 26b  0.26a 0 0.2
15 mM CaSO, 56ab  27ab  0.25a 0 0.1
60 mM KH,PO, 53b 26b  0.26a 0.2 0.2

! Leaf breakdown rate, % after typhoon Soudelor.
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 5. The elemental nutrients of Ponkan leaf after applying different foliar fertilizer in Fengyuan
District
) N P K Ca Mg Cu Mn Zn Fe
Treatment

%o mg/kg

232>  0.12b 0.97a 2.3¢ 0.24a 4.0ab 151a 38a 38a
2.3a 0.13ab 1.03a 2.3¢ 0.23ab 5.0a 155a 35a 35a
2.5a 0.14a 0.95a 2.4bc 0.21b 3.7b 151a 29a 29a
2.2a 0.13ab 1.06a 2.9ab 0.25a 4.3ab 170a 3la 3la
2.5a 0.14a 1.17a 3.1a 0.24a 5.0a 146a 33a 33a
Reference 1° 2.3-2.9 0.09-0.15 1.2-1.7 2.5-5.0 0.30-0.45 5-10 20-75 25-80 40-60
Reference 2* 3.0-34 0.15-0.25 0.9-1.1 - 0.17-0.44 - - - -

wn AW N =

"'1. control, 2. 10 mM KNO;+15 mM CaSO4+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaSO,, 5. 60 mM KH,PO,.

% Significant in comparison with control at P = 0.05 (LSD test).

3 reference from g > 1972.

4 reference from Uchida, 2000.

TN REGEBENHEERAAEERGZERETEE
Table 6. The elemental nutrients of Ponkan leaf after applying different foliar fertilizer in Dongshi
District

N P K Ca Mg Cu Mn Zn Fe

Treatment’
Yo mg/kg

1.76a>  0.16ab 1.18b  2.6a 0.29a 23a 27la S56a 8la
1.69a 0.16b 1.20b  2.6a 0.24a 2.0a  259ab 53a 76a
1.70a 0.18a 1.33ab  2.6a 0.28a 2.0a 238ab  53a 73a
1.79a 0.16b 1.26b  2.6a 0.25a 23a  234ab  50a 68a
1.87a 0.18a 1.49a 2.5a 0.28a 2.3a 221b 48a 74a
Reference 1° 2.3-2.9 0.09-0.15 1.2-1.7 2.5-5.0 0.30-045 5-10 20-75 25-80 40-60
Reference 2* 3.0-34 0.15-0.25 0.9-1.1 - 0.17-0.44 - - - -

[ T

'1. control, 2. 10 mM KNO5+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaS0Oy, 5. 60 mM KH,PO,

% Significant in comparison with control at P = 0.05 (LSD test).

3 reference from &% » 1972

4 reference from Uchida, 2000
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Table 7. The fruit characteristics of Ponkan after foliar fertilizations in Fengyuan experimental orchard

Fruit Fruit  Fruit Peel Peel Pulp  Juice TSS Acid Fruit
Treatment'  weight length width thickness weight weight content degree o TSS/Acid number

g mm mm mm g g % Brix plant

1 252.2a> 7392 79.5a 3.6a 64.7a 187.5a 67.0a 9.4a 0.53ab 17.9bc  233a

2 251.8a  755a 789a 3.7a 66.3a 185.5a 70.la 9.6a 0.57a 17.1c 273a

3 246.9a  73.0a 773a 3.6a 60.1a 186.8a 68.6a 9.5a 0.50b 19.2ab  256a

4 239.7a  733a 779a 3.6a 59.8a 1799a 69.9a 9.5a 0.48b 20.1a 285a

5 2603a  75.0a 79.4a 3.7a 65.0a 1953a 67.6a 9.5a 0.48b 20.2a 225a

'1. control, 2. 10 mM KNO5+15 mM CaSO,+ 10 mM KH,PO, , 3. 15 mM CaSO,+ 60 mM KH,PO, , 4. 15 mM
CaSO4, 5.60 mM KH2PO4
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 8. The fruit characteristics of Ponkan after foliar fertilizations in Dongshi experimental orchard
Fruit Fruit  Fruit Peel Peel Pulp Juice TSS Acid Fruit
Treatment'  weight length width thickness weight weight content degree % TSS/Acid number
g mm mm mm g g % Brix plant
1 236.1ab’> 75.3a 77.0ab  3.la 61.2a 1749a 643a 9.2a 0.62a 15.3b 231a
2 239.9a 72.2ab 79.7a 3.2a 63.3a 176.6a 633a 9.l1a 0.6lab 17.3ab  323a
3 2343ab 754a 77.4ab 3.4a 65.0a 169.3ab 54.8c 9.l1a 0.57ab 16.2ab  213a
4 245.5a 74.9ab 79.4ab  3.2a 64.1a 181.4a 6l.4ab 09.1a 0.54ab 17.2ab  235a
5 215.9b 71.5b  76.7b 3.1a 57.9a 158.0b 56.8bc 9.la 0.51b 18.1a 221a

'1. control, 2. 10 mM KNO5+15 mM CaSO,+ 10 mM KH,PO, , 3. 15 mM CaSO,+ 60 mM KH,PO, , 4. 15 mM
CaSO4, 5. 60 mM KH2PO4
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 9. Analysis of Ponkan fruit nutrients after foliar fertilizations in Fengyuan experimental orchard

. N P K Ca Mg Cu Mn Zn Fe B
Treatment
g/kg mg/kg
1 9.3a’ 1.4a 12a 2.8a 1.1a 4.3a 3.3a 5.3ab 18ab 19a
2 8.2a 1.4a 12a 2.5a 1.0a 4.0a 3.0a 5.0abc 13bc 18a
3 7.5a 1.3a 11a 2.5a 1.0a 3.3a 2.7a 4.3bc 12¢ 18a
4 8.4a 1.4a 11a 2.6a 1.0a 3.3a 3.3a 4.0c 12¢ 18a
5 8.3a 1.4a 12a 2.6a 1.0a 4.0a 3.3a 5.7a 19a 18a

"1. control, 2. 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaS0y, 5. 60 mM KH,PO,
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 10. Analysis of Ponkan fruit nutrients after foliar fertilizations in Dongshi experimental orchard

1 N P K Ca Mg Cu Mn Zn Fe B
Treatment
g/kg mg/kg
1 7.2a 1.7a 14a  4.1b 1.5a 6.5a 7.2a 11.2a 28a 15a
2 7.9a 1.8a 15a  4.5a 1.7a 5.0a 6.3a 7.0a 2la 15a
3 7.9a 1.8a 14a  3.9b 1.5a 3.8a 6.3a 6.0a 16a 15a
4 6.6a 1.3b 14a  4.1b 1.6a 3.8a 6.0a 6.8a 35a 14a

5 7.3a 1.8a 15a 4.2ab 1.5a 3.5a 6.0a 5.5a 15a 15a

'1. control, 2. 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaS0y, 5. 60 mM KH,PO,.
% Significant in comparison with control at P = 0.05 (LSD test).
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Influence of Foliar Application on Leaf
Characteristic and Fruit Quality of Citrus (Citrus
poonensis Hort.)'

You-Hong Zeng’, Ya-Wen Kuo” and Hong-Tang Chen®

ABSTRACT

The citrus cultivar ‘Ponkan’ was subjected to foliar application of four nutrient
solutions as follows (1) 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, (2) 15 mM
CaSO,+ 60 mM KH,PO,, (3) 15 mM CaSO, and (4) 60 mM KH,PO,, in order to
investigate the influence on fruit quality and wind resistance. The control experiment was
foliar application with tap water. In the experimental orchard in the Fengyuan District, the
concentration of nitrogen, phosphorous and potassium in the citrus leaf among these
treatments were all in the suitable nutrient levels, and foliar application of 15 mM CaSO,+
60 mM KH,PO, or 60 mM KH,PO, could increase phosphorous concentration in the leaf;
foliar application of 15 mM CaSO, or 60 mM KH,PO, can increase calcium concentration
in the leaf as well as with increasing fruit TSS/acid ratio. Foliar application of the four
nutrient solutions can decrease fruit dropping rate after the typhoon Soudelor in the
experimental orchard in the Fengyuan District. In the experimental orchard in the Dongshi
District, the citrus were nitrogen deficiency and foliar application of 60 mM KH,PO, can
significantly increase phosphorous and potassium concentration in the leaf resulting in
decreasing the fruit length, pulp weight, acidity and juice content, but increasing the
TSS/acid ratio. Decreasing juice content is also found in foliar spray of 15 mM CaSO,+ 60
mM KH,PO, followed by analysis of the leaf nutrition in the two treatments showed the
N/K ratio in citrus leaf lower than 1.3 might cause the unfavorable effect. Experimental
results showed foliar application of 60 mM KH,PO, under optimal nitrogen content in the
leaf could maintain citrus fruit characteristics and increase fruit TSS/acidity. Besides,
foliar fertilization could be a potential approach for decreasing typhoon-caused damages
in fruit trees.

Key words: citrus, foliar fertilization, fruit quality
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