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Table 1. Effect of irrigation on yield and quality of four-year-old "Irwin" mango

Treatments Average Average Fruit  Fruit Aril Seed Total Acidity
yield of fruit length diameter weight weight soluble
single tree weight Solids
(Kg) (2) (cm) (cm) (gm) (gm) (Brix® ) (%)
Irrigated? 22.24** 296.45ns  99.47ns 76.72ns 226.18ns 22.97ns 15.13ns  0.3lns
Nonirrigated® 17.86 299.61 99.66 77.01  227.94  24.66 14,38 0.28

! In this experiment urea was used as nitrogen fertilizer source.
? Including "Irrigated + no urea", "Irrigated + 0.26kg urea", "Irrigated + 0.62kg urea".

¥ Including "Nonirrigated + no urea", "Nonirrigated + 0.26kg urea”, "Nonirrigated + 0.62kg urea".
* * indicated significant difference by 5% level.

£ BEBHBRTEHZNEAEYERERFERERRENPE
Table 2. Effect of irrigation on leaf mineral elements concentrations of four-year-old "Irwin"

mango at full bloom stage

Treatments N P K Ca Mg Fe Mn Cu Zn B
(%) @ & & ® (ppm) (ppm) (ppm)  (ppm) (ppm)

Irrigated®  2.17** 0.18ns 1.35* 2.12** 0.17** 79.70* 677.5ns 7.83* 67.57ns 26.50*

Nonirrigated® 2.04 0.19 1.27 2.43 0.20 89.93 580.0 6.80 65.47 31.65

123 See Table 1.
* * and ** indicated significant difference at 5% and 1% level, respectively.
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Table 3. Effect of irrigation on leaf mineral elements concentrations of four-year-old "Irwin"

mango at maturing stage

Treatments N P K Ca Mg Fe Mn Cu In B
(%) (%) (%) (%) (%)  (ppm)  (ppm)  (ppm) (ppm)  (ppm)

Irrigated’ 1.53ns* 0.16ns 1.09ns 1.6lns 0.17ns 61.43ns 764.71ns 5.0ns 78.57ns  24.64ns

Nonirrigated® 1.57  0.16 1.09 1.86 0.19 64.54 614.11 50 75.36  23.35

%3 See Table 1.
* ns indicated no significant difference.
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Table 4. Effect of different nitrogen levels on yield and quality of four-year-old "Irwin" mango

Treatments Average Average Fruit Fruit Aril Seed Total Acidity
yield of fruit length diameter weight weight soluble
single tree weight solids
(Kg) (g) (cm) (cm) (gm)  (gm) (Brix* ) (%)

0.62Kg urea  21.38 a’ 300.7a 99.6a 77.2a 230.8a 23.6a 14.5a 0.29a
0.26Kg urea 17.21 a 299.1a 100.0a 77.2a 226.8a 24.2a 15.1a 0.29a
No urea 21.55 a 294.2a 99.0a 76.3a 223.6a 23.6a 14.7a 0.32a

! Every treatment include "Irrigated" and "Nonirrigated".
? Means separation within columns by Duncan’s multiple range test at 5% level.

KA TARAEEEEHREHINEEF IR EA SR ERBE R
Table 5. Effect of different nitrogen levels on leaf mineral elements concentrations of four-year-old

"Irwin" mango at full bloom stage

Treatments N P K Ca Mg Fe Mn Cu Zn B

(%) (%) (%) (%) (%) (ppm) (ppm) (ppm)  (ppm)  (ppm)
0.62Kg urea 2.16 a® 0.19a 1.35a 2.23a 0.18a 81.3a 676.8a 7.65a 64.5 a 28.15a
0.26Kg urea 2.06 a 0.19a 1.29a 2.26a 0.18a 89.7a 567.5a 7.05a 71.05a 29.91 a
No urea 2.10a 0.18a 1.30a 2.3¢da 0.19a 83.5a 642.0a 7.25a 63.95a 29.19 a

'? See Table 4.

BATHAEERAEHRERAS O NEER IR ERA SR ERBENE S’
Table 6. Effect of different nitrogen levels on leaf mineral elements concentrations of four-year-old

"Irwin" mango at fruit maturing stage

Treatments N P K Ca Mg Fe Mn Cu In B

(%) (%) % % (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
0.62Kg urea 1.65a° 0.15a 1.08a 1.84a 0.18a 65.20a 742.8a 5.00a 73.00a 24.52 a
0.26Kkg urea 1.66a 0.17a 1.14a 1.71a 0.19a 64.56a 650.3a 5.00a 81.88a 24.04 a
No urea 1.36 b 0.16a 1.07a 1.65a 0.19a 59.50a 668.8a 5.00a 77.00 a 23.44 a

** See Table 4.
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Table 7. Effect of irrigation and different nitrogen levels on yield and quality of four-year-old

"Trwin" mango

Average Average TFruit Fruit Aril Seed Total Acidity
Treatments yield of fruit length diameter weight weight soluble
single tree weight Solids
(kg) (8) (cm)  (cm) (gm) (gm) (Brix*) (%)

Irrigated+0.62kg urea 21.17ab' 296.94a 99.4la 76.98a 228.66a 22.16a 15.19a 0.29a
Irrigated+0.26kg urea 20.24ab 291.03a 99.50a 76.17a 219.56a 24.00a 15.23a  0.29a
Irrigated+no urea 25.29 301.37a 99.50a 77.0la 230.31a 22.75a 14.97ab 0.36a
Nonirrigated+0.62kg urea 21.58ab 304.49a 99.88a 77.32a 232.86a 25.09a 13.72b 0.28a
Nonirrigated+0.26kg urea 14.19b  307.25a 100.52a 78.15a 234.07a 24.37a 15.04ab 0.29a
Nonirrigated+no urea 17.80ab  287.10a 98.58a 75.57a 216.88a 24.52a 14.40ab 0.28a

' Means separation within columns by Duncan’s multiple range test at 5% level.

/- HBEITAREHEARYBIEHCNFELEFVERERFERERBENREE
Table 8. Effect of irrigation and different nitrogen levels on leaf mineral elements concentrations of

four-year-old "Irwin" mango at full bloom stage

Treatments N P K Ca Mg Fe Mn Cu In B

® ® ® ® (%) (ppm) (ppm)  (ppm) (ppm) (ppm)
Irrigated+0.62Kkg urea 2.23a' 0.20a 1.40a 2.04b 0.170bc 77.5a 598.0ab 8.2a  68.3ab 24.39b
Irrigated+0.26kg urea 2.08ab 0.17a 1.30abc 2.14ab 0.166bc 84.0a 662.5ab 7.2abc 66.6ab 27.8lab
Irrigated+no urea 2.22a 0.17a 1.37ab 2.19ab 0.178abc 77.6a 772.0a 8.lab 67.8ab 27.3lab
Nonirrigated+0.62Kg urea 2.09ab 0.18a 1.3abc 2.42ab 0.188abc 85.l1a 755.5a 7.labc 60.8b 31.9a
Nonirrigated+0.26Kg urea 2.05ab 0.21a 1.27bc 2.38ab 0.200ab 95.3a 472.5b 6.9b¢c 75.5a 32.0a
Nonirrigated+no urea 1.98b 0.19a 1.23c 2.40a 0.204a 89.4a 512.0b 6.4c 61.1b 31.06a

' Means separation within columns by Duncan’s multiple range test at 5% level.
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Table 9. Effect of irrigation and different nitrogen levels on leaf mineral elements concentrations
of four-year-old "Irwin" mango at fruit maturing stage
Treatments N P K Ca Mg Fe Mn Cu Zn B
® & & & *  (ppm) (ppm) (ppm) (ppm) (ppm)
[rrigated+0.62Kg urea 1.65ab' 0.16a 1.12a 1.8la 0.18a 62.00ab 730.50a 5.0a 73.00a 24.70a
Irrigated+0.26Kg urea 1.63ab 0.16a 1.05a 1.53a 0.17a 66.00ab 756.25a 5.0a 85.00a 24.99a
Irrigated+no urea 1.32b 0.15a 1.09a 1.47a 0.17a 57.20b 808.50a 5.0a 79.00a 24.3la
Nonirrigated+0.62Kg urea 1.65ab 0.15a 1.03a 1.87c 0.18a 68.40a 755.00a 5.0a 73.00a 24.33a
Nonirrigated+0.26Kg urea 1.70a 0.18a 1.23a 1.89b 0.2la 63.13ab 544.37b 5.0a 78.75a 23.10a
Nonirrigated+no urea 1.3%9ab 0.17a 1.04a 1.82a 0.18a 61.80ab 529.00b 5.0a 75.00a 22.56a

' Means separation within columns by Duncan’s multiple range test at 5% level.
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Effect of Irrigation and Different Levels of
Nitrogen on Yield, Fruit Quality and Leaf

Mineral Concentration of Irwin Mango
( Mangifera Indica L.)

Jer-Way Chang Huey-Ling Lin  Chung-Ruey Yen Kuo-Chuan Lee
Chia Yi Agricultural Dep. of Horticulture National Pintung Dep. of Horticulture
Experiment Station, TARI ~ Ntl.Chung-Hsing University Polytechnic Institute Ntl. Chung-Hsing University

ABSTRACT

Effect of irrigation and different levels of nitrogen on yield, fruit quality and mineral
concentrations of four-year-old "Irwin" mango were investigated in an orchard at Chia-Yi
Agricultural Experimant Station, Taiwan, during August 1992 to August 1993. The orchard
was subdivided into irrigated and unirrigated area. Irrigated area was defined as the area
with 40 liters water per tree applied on every Wednesday and Saturday. Urea was used as
nitrogen source with 0.62kg, 0.26kg and no nitrogen (control) per tree. The average yield per
tree in irrigated area was higher than nonirrigated area but the qualities as indicated by fruit
weight, total soluble solids and acid were not significantly different. In full bloom stage N, K,
Cu concentrations of leaves in irrigated area were higher than no irrigated area, but trends of
Ca, Mg, Fe, B concentrations were reversed. No significant difference were found on P, Mn,
7n. However at fruit maturing stage, no significant difference were found in leaf mineral
elements between areas. The average yield per tree and fruit qualities were not different
among nitrogen treatments. Leaf mineral elements concentrations at full bloom stage and
except N at fruit maturing stage among three nitrogen treatments were not significantly
different. But N concentration in "control" was lower than the other two treatments. For
combined treatments, the results were as follow: "Irrigated+ no urea" gave the highest
average yield per tree, while "nonirrigated+ 0.26kg" showed the lowest. There were no
singificant difference among all treatments in fruit weight and fruit acidity. "Nonirrigated+
0.62kg" had lower total soluble solids in fruit than other treatments.

When comparing the leaf mineral concentrations in full bloom stage, "nonirrigated+ no

urea" had thelowest N concentration, "nonirrigated+ no urea" and "nonirrigated+ 0.26kg"
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0.26Kg" gave the lowest Mg concentration. There were no significant differences in P, Ca,Fe
and no definite trends were found in Mn, Cu, Zn and B concentrations among all treatments.
Whereas in fruit maturing stage, "irrigated+ no urea "had the lowest N concentration,
"nonirrigated+ 0.26kg" and "nonirrigated+ 0.62kg" had lower Ca concentration, "irrigated no
urea" had the lowest Fe concentration "nonirrigated+ no urea" and "nonirrigated+ 0.26kg"
gave lower Mn concentration. No significant difference were found in P, K, Cu, Zn, B
concentrations among all treatments. The fruit maturing stage as comparing with the full

bloom stage had lower N, P, K, Ca concentrations in all treatments.

Key words: mango, nitrogen, irrigate, yield, fruit quality, mineral elements

concentration.



