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Table 1. General description of the representative orchards of major citrus
producing areas of Taiwan

LI Hi B ROABAEE (B (%) HOTY ~ FFE B
Soil No. l Sampling location L Species Age | Topography, parent rocks, & soils
! 1
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Table 2. Soil pH, exchangeable bases, aluminum and hydrogen content, and their
saturation degrees of applied citrus orchards.
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Cations absorbed by p-charge

LR B R B pH
Soil Locat- | Depth CEC me/lOOgl
No. ion (em) H,0 KC1 | Ca Mg i Al H
0—19 48 39 152 0.42 4,08 0.88
1 J=| LLI{
39—60 455 39 0.21 0.38 413 0.95
0—18 43 39 0.31 0.13 347 0.58
2 bt E;ﬁ{
28—46 46 40 0.51 052 3.74 0.92
0— 9 46 3.7 257 141 265 0.69
3 %wm{
©9—24 47 40 3.64 0.28 3.23 0.79
020 4.75 3.7 2.66 3.69 2.70 055
i | = m{
20—50 5.5 38 2.45 4.10 2.08 0.40
0—15 4.7 38 2.27 031 2.73 0.50
5 | B mr{
2645 46 4.0 1.17 0.17 4.10 0.77
ol 0—20 44 39 0.72 0.25 3.50 0.56
6 | & rﬁﬁ{
36—61 4.7 4.0 0.31 0.15 3.54 0.55
0—12 37 34 1.32 2.58 474 1.02
7 B %{
28—50 35 35 1.13 0.40 8.34 1.26
0—25 46 40 0.60 0.31 1.85 0.41
s | m{
25—50 46 4.0 061 0.28 2.02 0.33
0—20 55 43 262 0.45 0.38 0.04
9 % #{
20—50 49 39 2.13 0.54 2.18 0.55
0—18 49 40 2.25 0.74 1.37 0.50
10 ¥ ﬂ%{
36—51 4.7 4.0 061 0.58 213 0.56
0—18 6.5 48 1034 272 0 0.38
11 % ﬁ{
33—58 59 56/ 1262 0.99 0 0.24

-
charge
CEC

me/100g/

6.90
5.67
4.49
5.69
732
7.94
9.60
9.03
5.81
6.21
5.04
4.55
9.66
1113
3.18
3.24
3.49
5.40
4.86
3.88
13.44
13.85

Base
Sat’n

%

28.12
1041

9.80,
18.10
54.37
49.37
66.15
72.54
44.41
21.58
18.44
1011
40.37
13.75
28.62
27.47
87.97
49.44
61.52
30.67
9717
98.27
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Fig. 1. Relationship between soil pH and exchangeable aluminum content
of citrus orchards.
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Table 3. Acid components of applied citrus orchard soils.

T g ) - _ I P B 5
L Hyo B | B i3 pH MO E BEE RNNEERE
’ Total Exchange |Exch. hydro-
) acidity acidity xyl Al & a-
Soil No. Location Depth (cm) (H;0) me/100 g me/100g Icharge 1acidity
1 me/100 g
1 0—19 48 17.02 4.9 1206
1 Ji 1 {
39—60 453 1376 5.08 8.68
0—18 43 16.72 4.05 1267
2 noowl
U 28—48 46 1191 466 7.25
. 0— 9 46 19.38 334 16.04
3 0 m{
’ 9—24 47 2018 4.02 16.16
I 0—20 475 10.39 325 714
4 i 11
1 20—50 525 8.59 2.48 6.11
0—15 47 10.90 3.22 768
5 [ [ {
U 23—45 5.1 9.14 487 427
. y 0—20 44 15.06 406 11.00
6 W {
36—61 41 1358 4.09 9.41
0—12 37 11.81 5.76 6.05
- W sl
1 23—50 35 14.04 9.60 4.44
0—25 46 6.72 221 443
8 s 1 [
U 25—s0 46 8.16 233 5.81
) 0—20 55 3.05 0.42 263
9 E It {
20—50 49 5.92 273 3.19
0—18 49 9.76 1.87 7.89
10 3 %{
36—51 47 11.34 269 863
0—18 65 567 038 5.29
11 B IR {
3358 59 5.80 0.24 5.56

acidity) o 3o RIS - §8 ~ BRBEEERT > B RBHBRUENXAKER (P-charge) 2
BRI o B8 pH F&ie Az a2 i S B fh i SRR TUAY I 4 B (a-charge) AT o
#IHTR  HARELENERERRSTHER - RREALZREFERTORE - RERERTAIE
HWRETR » fialE HEARERE DA —E i pH HELEBEEMF - £ERES » BRBERR
RATIAYERIE N » 7EE IR A1 pH [ BB EAY CUERRBAMR (r=—0.81%%) o BHRERE
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BRI o MR LBk A AR ~ BRI R T TR RN K 4 o IRE A
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Table 4. Water-soluble NO;~, SO;— and P content of applied citrus orchard soils.

1983

+ i H h % IS
NO;~ ppm S04~ ppm P* ppm
Soil No. Location Depth (cm)
0—19 328 178 118
1 A 0 {
39—60 113 81 49
0—18 28 2 3.0
2 ra) BE { ;
2846 202 58 20
0— 9 284 128 44
3 B W { |
924 253 v I 40
0—20 217 68 | 39
4 2 u |
20—50 184 7 36
0—15 24 78 19
5 0 m {
26—45 76 79 02
0—20 149 38 52
6 5 W {
3661 126 36 36
0—12 401 87 19
7 ® 2] { |
28—50 520 69 03
0—25 103 58 47
8 5 i {
2550 90 52 18
0—20 130 85 4.7
9 % % {
20—50 167 46 71
0—18 113 168 20
10 BE i’ {
36—51 110 68 05
‘ 0—18 110 194 38
1 % ¥ {
- 33—58 58 137 21

*Including ortho-phosphate and polyphoshate.
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Fig. 2. Titration curve of N-KCl extractant of applied citrus orchard soils.
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Acid Source and Its Acidification of Citrus
Orchard Soils of Taiwan'

Wen-Lian Huang?
Summary

Most of citrus orchard soils of Taiwan are characterized by its strong acid reaction.
The strong acidity of soils is presumed partially responsible for the low productivity
and short life of citrus trees. Eleven citrus orchards which were representatives of
the major citrus producing areas were selected and they have been cultivated for more
than 12 years. Soil samples taken from these orchards were examined for acid substances
and their acidification. The soil pH readings of most of these orchards ranged from 4.3
to 4.9, showing very strong acid reaction. Tong-shieh orchard soil which has been
cultivated for 47 years showed a pH reading of 3.7, which is extremely acid. The cul-
tivation method which remains the ground uncovered and long continuous application
of chemical fertilizers containing acid substances have resulted in the rapid leaching out
of soil bases and the accumulation of aluminum ions. The saturation degrees Of excha-
ngeable aluminum in these orchard soils reached 40 to 77 per cent. Exchangeable aluminum
content has a highly negative correlation with pH values (r=—0.81%%). The existence
of a measurable amount of hydrogen ions in th? exchange acidity indicates its importance
in soil acidity. The titration curves of N-KCI extractant also showed a strong buffer
action of aluminum ions between pH 4.2 and 5.2. The lower the pH, the stronger was
the buffer action of the extractants. It is suggested that acid source of citrus orchard
soils of Taiwan mainly results from the accumulation of aluminum ion and hydroxyl
aluminiumions which produces hydrogen ion on hydrolysis. When the cumulative amount
of aluminum ions reaches certain level as a result of long-term cultivation, they may
exhibit strong acid reaction with pH readings between 4.2 and 5.2, which is the buffer
action range of aluminum ion.

1. Contribution No. 1083 from the Taiwan Agricultural Research Institute.
2. Soil Scientist. Department of Agricultural Chemistry, TARI, Taichung Hsien, Taiwan 431, R. O. C.
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