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Spatiotemporal variation of soil pH in Guangdong Province of China in past 30 years. GUO
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Abstract: Based on the 1980s’ soil inventory data and the 2002-2007 soil pH data of Guangdong
Province, the spatiotemporal variation of soil pH in the Province in past 30 years was studied. In
the study period, the spatial distribution pattern of soil pH in the Province had less change ( mainly
acidic) , except that in Pearl River Delta and parts of Qingyuan and Shaoguan ( weak alkaline ).
The overall variation of soil pH was represented as acidification, with the average pH value changed
from 5.70 to 5. 44. Among the soil types in the Province, alluvial soil had an increased pH, laterit-
ic red soil, paddy soil, and red soil had a large decrement of pH value, and lime soil was most ob-
vious in the decrease of pH value and its area percentage. The soil acidification was mainly induced
by soil characteristics, some natural factors such as acid rain, and human factors such as unreason-
able fertilization and urbanization. In addition, industrialization and mining increased the soil pH in

some areas.

Key words: soil pH; spatiotemporal variation; Guangdong Province.
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Fig.1 Distribution of soil types in Guangdong Province in the
1980s.
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Fig.2  Distribution of soil pH in Guangdong Province in the
1980s.
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Table 1 Sample survey of soil pH in Guangdong Province
in second soil survey

+ 4 n HEAR P R BRFRE

Soil type Sample Mean SD (0%
number (%)

JKAE L Paddy soil 19392 5.8 0.3 4.4

44 Upland soil 2667 5.9 0.4 6.5

4% 43 Natural soil 2612 5.2 0.4 7.3

28 Total 24671 5.7 2.0 34.9
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Table 2 Transfer matrix of soil pH in Guangdong Province
(km®)

1980s 2002—2007
<4.5 45~ 55~ 6.5~ >7.5 At
5.5 6.5 7.5 Total
<4.5 49 15462 2539 46 1 18097

4.5~5.5 387 87854 28085 1075 2096 119497
5.5~6.5 37 12011 12869 1589 2804 29310
6.5~7.5 0 1403 3071 406 501 5381
>7.5 0 195 37 73 44 349
A1l Total 473 116925 46601 3189 5446 172634
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Table 3 Area and percentage of soil pH grade changes in
Guangdong Province

pH 2521k TR (e g
Change of pH grade Area(km?) Percentage
-4 1 0

-3 2142 1.2
-2 6418 3.7
-1 45637 26.4

0 101222 58.6

1 15542 9.0

2 1477 0.9

3 195 0.1

3 pH IR AL A 1T 54198 km? | F55F 192 101222 km? | FF i
B4 17214 km? Total area with soil pH descend, unchanged and ascend
was 54198, 101222, 17214 km? , respectively.
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Fig.4 Spatial distribution of soil pH grade changes in Guang-

dong Province.
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Table 4 Changes of pH grade of different soil types in Guangdong Province (km’)
4% pH EZU 224 Change of pH grade A3t
Soil type 4 -3 -2 -1 0 1 2 3 Total
FRELIE Lateritic red soil 0 181 1247 15446 42816 5628 165 12 65495
JKFE L Paddy soil 0 311 2138 17341 21383 3720 229 12 45134
214 Red soil 0 224 508 8116 21196 2462 636 78 33220
H 4 Yellow soil 0 42 58 1320 5511 1356 243 58 8588
LT3 Latosol 0 0 39 1546 6523 323 0 0 8431
i KA Lime soil 0 1232 1883 555 646 349 87 0 4752
£+ Purple soil 1 106 153 660 853 315 50 11 2149
1 1+ Alluvial soil 0 0 0 28 524 1044 48 0 1644
411 Total 1 2096 6026 45012 99452 15197 1458 171 169413
100 g B e . KRB BN IR 2% s PE R 55, A ST X 95%
ol KA pH<6. 5. 724 R U AT BLIE 385 o
F 2 LAY B H A S A Ak T S SRR AL I R 2 n
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5§ ol 312 FREN PR Z 5 11 pH BT B —
|| | ANTEEER 0 o [ LA T R X R T R X
20| . TZHLIX A3 A ) 0 S ERRR PR A 4T a4
\ , , L HEXT R i 2% vp I BBAR 55 , 2447 R I 2 AR, L pH
A B € D E F G H e A, 2008 4E, T 7R 4 B TI A K IR T 45
T334 Soil type

5 JARAAR AL pH HGUNAZ T S T
Fig.5 Percentage of pH grade changes of different soil types in
Guangdong Province.

A IRZIIE Lateritic red soil; B:7KfE 1 Paddy soil; C:ZL3# Red soil;
D. ¥ Yellow soil ; E.fE411E Latosol ; F.f1 K+ Lime soil G. %m0
+ Purple soil; H: il Alluvial soil. F[f] The same below.
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Fig.6 Comparison of pH grades of different soil types in two periods.
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