30:33-42 (1991)

1
2
1984
1.1% 2.3% 0.28° 0.65°Brix
N 100 kg’/ha  K,O 350 kg/ha 5.5%
7.9% 0.3% 3.6% N 200 kg/lha  K,O 350 kg/ha 0.55°
1.50°Brix  0.73° 1.46°Brix 0.01g 0.03g 0.02g 0.03g/100
ml 150-350 kg/ha (N-K,0) 0.8%
4.1% 200~350 kg/ha (N-K0) 0.09° 0.55°Brix 0.02g
0.04 g/100 ml N 135 kg/ha K,0 350 kg/ha
N 100 kg/ha N 150
kg/ha 34,715 /ha K,0 350 kg/ha
K,0 350 kg/ha 52,656 /ha
(Vitis labrusca L.) 76 5130 ©
69,000 12 5 (19

(14)

Richards & Wedleigh ®® Kramar *®® Mitchell "

Hand @ Tan (2830

(8,12,20,32,33,34) (1,3,4,5,6,7,8,12,16,17)

(16)

! 0240



1983 7 1986 12 4~6
(N 100 150 200 kg/ha) (K,0 250 350
kg/ha) 4 48 20 (2 10 2
) 2.25 mx0.75 m 4.5 mx7.5m=33.75 m*
60 cm (
) 30 cm
150 6,000 /
50% 30% 20%
20% 25% 25% 10%
Table 1. General soil properties of experimental site.
Soil depth .pH oM Available Exchangeable
(cm) Sail:H,O % P K Ca Mg Texture
11 ppm
0-15 7.3 2.3 120 170 3526 281 Loam
15-30 7.7 18 70 118 2667 232 Loam
31-45 7.9 1.6 59 70 2012 217 Loam
(1984) 337 kg/ha (1.1%) (1985)
560 kg/ha 1.8% 15.03°
15.68° 0.65° Brix 0.66 g/100 ml 0.01 g/100 ml (1986)
478 kg/ha (2.3%) 0.28°Brix 0.03 g/ml
27,973 kg/ha 27,515 kg/ha 458 kg/ha 1.7%
0.23
°Brixe 0.57 g/100 mi 0.02 g/100 mi

15 22

(4,5,6)

(7,17,18,19)

(16,17,18,19)
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(17,18,19,21) (16,20,23)
1985 N 100 kg/ha 33,385 kg/ha N 200 kg/ha 16.05
°Brix N 150 kg/ha 31,655 kg/ha 155
°Brix N 200 kg/ha 1984 32,408 kg/ha 14.73°Brix
5.5% 0.55°Brix 3% 1.32°Brix( )

Table 2. Effect of the tile drainage on yield, Sugar and total acid content of grape.

Year Drainage Yield Sugar content Total acid
kg/ha °Brix g/100ml
1984 Tile 312472 14.15% 0.64%
Control 30910% 14.40° 0.60%
1085 Tile 31783% 15.68° 0.65%
Control 312232 15.03% 0.66"
1086 Tile 20890° 15.85° 0.49%
Control 20412 15.57% 0.46"

1 Meansin the same Column followed by the same letter are not significantly different by Duncan’s multiple range
test (P=0.05).

Table 3. Yield, sugar and total acid content of grape as affected by nitrogen fertilizer application.

Nitrogen Yield Sugar content Total acid
Drianage  fertilizer

spplied 1984 1985 1986 1984 1985 1986 1984 1985 1986
N (kg/ha) kg/ha ° BriX ---m-mm-m - g/100ml| ---------
Tile 100 31254 33385% 19993 13.85% 15.50° 15.96° 0.68% 0.66* 0.49%
Control 29520* 30954% 20474 14.21* 1455° 15.39* 0.62° 0.68* 047%
Tile 150 31639% 31240° 22863 14.16° 14.50° 1577 0.61* 0.65* 0.49%
Control 30803* 31655° 20658 14.26% 15.50° 15.61* 0.62° 0.66* 0.47%
Tile 200 30848% 30725° 19814° 14.44° 16.05° 15.82° 0.62° 0.65* 0.48%
Control 32408* 31070° 20105 14.73% 15.05° 15.72% 0.56° 0.64* 0.44°

I Meansin the same column followed by the same letter are not significantly different by Duncan’s multiple range test
(P=0.05).
N 150 kg/ha 28,143 kg/ha N 100kg/ha 27,597 kg/ha
N 200 kg/ha 27,495 kg/ha 102 kg/ha (2.4%)
N 200 kg/ha 15.31° Brix N 150 kg/ha 15.13° Brix N 100
kg/ha 14.91° Brix 0.4° Brix N 100 kg/ha 0.60 ¢g/100 ml
N 150 kg/ha 0.58 g/100 ml N 200 kg/ha 0.57 g/100 ml ( )
N 150 kg N 100 kg N



36

200 kg N 200 kg

Kliewer®Y  Vitis vinifera L (Thompson Seedless) N 224 kg 448 kg/ha 112
kg/ha N 275 400 kg/ha 19)
Delaware grape N 6 kg @ N 300
kg/ha N 200 kg 200 kg 100 kg/ha N 100 kg/ha

Kliwer GV (19) (€]
N 200 kg/ha
1985 K,O 350 kg/ha 31,825 kg/ha 16.13° Brix
K,0 350 kg/ha 31,737 kg/ha 15.4°

Brix 0.3% 0.73° Brix ( )

Table 4. Yield, sugar and total acid content of grape as affected by potassium fertilizer application.

Drianage Potassium Yield Sugar content Total acid
fertilizer applied 1984 1985 1986 1984 1985 1986 1984 1985 1986
K,0 (kg/ha) kg/ha © BiX woemmememn ememmeee T
Tile 250 31183% 31743* 20979° 14.24* 15.23* 1597° 0.64° 0.67*° 0.48°
Control 307272 30710* 21284% 14.36° 14.67* 1551° 059° 0.66° 0.46°
Tile 350 313117 31823* 20802° 14.05* 16.13* 15.72° 0.63° 0.63* 0.49°
Control 31094% 31737* 19540° 14.44* 15.40* 15.63° 0.61° 0.65* 0.46°

1 Means in the same coulumn followed by the same letter are not significantly different by duncan’s multiple range
test (P=0.05).

K,0 250 kg/lha 27,771 kg/ha K,0 350 kg/ha 27,718 kg/ha

53 kg/ha (0.2%) K,O 350 kg/ha 15.23° Brix  K,O 250 kg/ha 15.00°
Brix 0.23° Brix K,O 250 kg/ha
350 kg/ha K,0
Kobayasi ¥ Delaware N 80 ppm K,0O 80
160 ppm
19 Delaware K,0 7kg @
K,O 350 kg/ha 250 kg 150 kg
“ § Koboyasi ¥ 19)
@ K,0 250 kg/ha
N-K,O 150~350 kg 28,736 kg 15.33° Brix

27,801 kg 15.31° Brix 200~350 kg 27,969
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kg 15.40° Brix 27,501 kg 15.29° Brix
150~350 kg ( )
N 100 kg 33,385 kg/ha 15.5° Brix ( 25.5 /kg)
851,318 /ha N 150 kg 31,655 kg/ha 15.5° Brix
807,203 /ha 44,115 /ha 10,000 N 50
kg 600 /ha 34,715 /ha K,O 350 kg
31,823 kg/ha 16.3° Brix ( 27.4 /ha) 871,950
31,737 kg/ha 15.4° Brix 809,294 /ha 62,656 /ha
10,000 52,656 /ha
(15)
« )
(1984~1986)

Table 5. Yield, sugar and total acid content of grape averaged a affected by the N-K 20 fertilizer
application from 1984 to 1986.

N-K,0 (kg/ha) Yield Sugar Tota acid
Fertilizer Application kg/ha ° Brix g/100 ml

Drainage Tile! Control Tile Control Tile Control
100-250 287212 273462 14.91% 14.682 0.62% 0.58™
350 277007 26613° 15.29% 14.76° 0.60% 0.50%
150-250 28426° 27609° 14.95°% 14.93° 0.58° 0.59%
350 28736° 27801° 15.332 15.31° 0.58™ 0.58b™
200-250 26757° 27766° 15.58° 14.93° 0.59% 0.54°
350 27501° 27956° 15.29% 15.40° 0.58™ 0.54%

I Meansin the same column followed by the same letter are not significantly different by Duncan’s multiple range test
(P=0.05).

Table 6. Comparsion of economical income on N, K fertilizer used in different drainage combination

treatments.
Fertilizer (kg/ha) Income Cost .
Drainage ) (®) (A)-(B) Net profit
Tile drainage
$i|1600 ?21825 1"3/{'; XNT.255 | sallation NT.841318  +NT.34715
e NT. 10,000/halyear
N 150 31,655 kg/ha x NT.25.5 N 50kg x NT. 12
Control =NT. 807,203 =NT. 600 NT. 806,603 0
Tile drainage
$i2|(e) 350 il\ﬁzi’ﬂ fgg‘g X NT.27.4 | sallation NT.861950  + NT.52,656
e NT. 10,000/halyear
K,O 350 31,737 kg/ha x NT.25.5 NT. 800,294 : 0

Control =NT. 809,294
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(2,8,9,10,11,13,14,32,34)

15 22 ? 34)
1985 7 14 7 24 7 16 7 29 2 7
100 150 200 kg 7 15 7 29 7 15 7 27
7 15 7 25 ? 250 350kg
7 14 7 28 7 15 7 29 ? ( )
3 2
24 |-l-"'Pnlt Drodustign — it -
; T —
s ] 3 [ " e & il [
5 E
=R S s 6l
S e X P
g qfﬂf —— i sgfhe T %
Fab [lg¢ o men & S
— 1MHHFI CH
m—— i |“||hi'h.|, k]
ol ~—s--n 200 kafhs BJ,
= WS 6 =m0 e — o .
July 1985 July 1285
() () (1985 ) TD
CK ? 15~22

Fig. 1. The effects of drainage, N and K,O rates on the sugar/acid ratio of grape (Golden Muscat) on
harvesting period, 1985. TD. Tile drainage; CK, Control, peak production is actriteria judged by
sugar/acid (15-22) to determine the harvest stage.

(1985)
100 kg/ha 250 kg/ha
200 kg/ha 350 kg/ha
250 kg/ha 350 kg/ha 150 kg/ha
250 kg/ha 100 kg/ha 350 kg/ha 150
kg/ha 350 kg/ha 15 22 ? 34

¢ )

P,Os 150 kg/ha

108 kg 135 kg ( ) K,0 350 kg
135 kg 350 kg
31
(19) N 6kg P,Os3kg K,O7kg

31 mt/ha ( 20 mt/ha)
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N-P,0s-K,0 186-93-217 kg/ha
(N K 25% P 50%) 9
233-186-271 kg/ha
108 ( )~135 ( ) kg/ha ( )
189 kg K,0 350 kg/ha
(20)
1,675 4,180 ©
1~2°Brix ( 15° 16° Brix 1.9 14° 15°

Brix 9.4 ) 8

~p1. 87+0 Dg8Ex -0 O0D3ESE
B = 1 i a7

s Y0R aren i Bhate -0 0001186 BEC YD Tils dei
U AL P S b

-==-CH Surfzce drand

Tigldfmtsha)

—— Y4748+ W00 T n:d2 a4

; L o Y=IA283 000447 N=12 re0.54
ey i E ) ——
100 1!5':? 200 A i
M (kg,/ha) N (kg/ha)
(1985)

Fig. 2. Yield, Sugar and total acid contents of wine grapes as affected by tile drainage and N-K,O
fertilizer application in 1985.

#  Tile drainage
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— ¥l 2500q/ha
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Fig. 3. Yield and sugar content of summer fruit of grapes (Golden Muscat) as affected by tile drainage and
N fertilizer from 1984 to 1986.
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Effectsof Tile Drainage and M anagement of
Nitrogen and Potassium Fertilizer onYield and
the Quality of Winegrapes'

C.T.Wang, H. C. Huang, T. T. Linand S. J. Ueng?

ABSTRACT

The purpose of this study was to improve the quality and yield of Golden Mustcat
grapes by the managements of nitrogen, potassium and tile drainage. Experiments were
conducted in Erh-lin soil series, Changhua Hsien, from 1983 to 1986. The results
showed that yield and sugar contents were significantly improved by the tile drainage.
Fertilizer application of 100 kg/ha nitrogen and 350 kg/ha potassium hidroxide gave the
highest yield, 200 kg/ha nitrogen and 350 kg/ha potassium hidroxide had the highest
sugar content and lowest total acidity. Application of 100-250 kg/ha (N-K,0O) gave the
highest yield. Plots treated with 200-350 kg/ha (N-K,0) had a higher sugar content and
lower total acidity of fruit juice. Regression analysis showed that 150 kg/ha of P2C)5,
135 kg/ha of N, and 350 kg/ha of K,O effectively increased sugar contents and reduced
acidity of grapes, using either tile or surface drainage.

Key words: wine-grapes, tile drainage, nitrogen, potassium fertilizer
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