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Relationships between maize growth and the pH, exchangeable aluminum and calcium of red soils derived from
different parent materials

LIANG Wen—jun'?, CAI Ze—jiang®, SONG Fang—fang?, ZHOU Shi-wei? AI Tian—cheng", XU Ming—gang®

(1.College of Agriculture, Yangtze University, Jingzhou 434025, China; 2.National Engineering Laboratory for Improving Quality of Arable
Land, Institute of Agricultural Resources and Reginal Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )
Abstract: In China, red soils occur in the tropical and subtropical areas south of the Yangtze River. Soil damage and nutrient deficiency are
two main factors liming agricultural production in this region. In order to explore the mechanism of red soil acid damage, the red soils devel-
oped from three parent materials were collected and used for a maize potting experiment after their acid content had been adjusted to differ—
ent levels. There was a critical pH value (approx 5.5) for maize biomass, which differed slightly in red soil derived from different parent
materials. The biomass of maize increased linearly with an increase in soil pH when the soil pH was less than the critical value, whereas the

biomass remained essentially unchanged with increases in soil pH above the critical value for quaternary red clay, and showed a slight de -
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crease for soils derived from plate shale and red sandstone. The exchangeable aluminum content in the soils showed a linear decreased with

an increase in soil pH below the critical pH value, its content is low and near to zero, and remained essentially unchanged when soil pH was

higher than the critical value. The exchangeable calcium content in quaternary red soil increased linearly with an increase in soil pH when

the soil pH was less than the critical value, whereas for soils derived from plate shale and red sandstone, the exchangeable calcium content

remained essentially unchanged and at low levels. When soil pH was higher than the critical value, the exchangeable calcium content in the

plate shale and red sandstone soils increased linearly with an increase of soil pH. The critical values of soil pH, exchangeable aluminum ( 1/

3AP*), and exchangeable calcium (1/2Ca**) are, respectively, 5.48, 0.14 cmol - kg™, and 4.59 cmol kg™ for quaternary red clay soil;
5.82, 0.16 cmol kg™, and 5.46 cmol - kg™ for plate shale soil; and 5.54, 0.13 cmol - kg™, and 3.06 cmol - kg™ for red sandstone soil.

Keywords : maize( Zea mays L.); red soil; soil pH; exchangeable aluminum; exchangeable calcium

Uy TR E R O B R R BRI Y
1.28x10% hm?, Z1 38 1 X & 38 [E 5 22 A0 2% M S 2 0%
YEY) OKFR B SEAR R F2 2™ X2, 2T S R
ZRIRYE , FH B ac i/, R IR ) A 2 55 X,
CIERGR R M V] S EUEY A TP RS S R0 R
ez, fEY A K B BRI, EA K S
pH SRR SIS R AFAE R R L 7E pH Rz
PRI A DL s etk ARG FUE LA e A
B AZ S X Sl FUE R AR KRR ke +
HE A BRESY, Baquy ST A 9 R AR FHZT 35
S /NZE AR R Y pH RS 4 P AR I ALE R 5.29 A
0.56 cmol -kg ™, ML BUBRIR LT 48, HAH 5351 Ky 4.66 Fl
2.36 cmol - kg ™5 7 1 i 55 1 o) 0 T VT 21 458 (20 Rb
4 ) W58 & BB K AR KR A B MR I R 1.0
cmol -kg™'; Za Fiti 5 S I BT 45 R I FOKTE I R 41
BN 1) SR I SHE R 4.8 cmol kg™,
Baquy S5 WA [RIZTHE (R4 i S8 i 22 S 0 L F
B PH B F 22 it (CEC) (R[], 13809 CEC £ 232
A HUTS RN SE TR AR B R, R
AR, H CEC A B3 22 5 o AN EE A B L%
b HERHEYNE A KA pH SRR SRS
FHE AR ARIE . BT 2SN G WA 13I8 )
B T 2t S I AEh 1.2 emol -kg™' . 7EMRME
FSR FR M £ L5 it P A R 5T, DARR 5 135 pH, 1
INAE RS & i, MR EYNE W AR . TEmRME 3%
b AE AR A T A4 pH SR AR A A

LA HAEH , Cronan Z5"F Alvarez S5 1 38
WEAE YU Ca/Al BEIR L AT AR R MR AE S R GE
PEAS I B SRR

Y I, A 9 2 B A B RURE iR B LT,
JAE R B A T ORI, WFIE T ROk
K5 44 pH AZ AR A AT 1 &, LA 28
WS TR B S 21 358 RO A 7= 1 pH 3SR 4R N ss vk
B AU, R 2T A9 00 R RN AT K R kR e AR
LSRR

1 #REFE

1.1 f#itersE

2016 4F 4 FAEIm 4 AR BH BLoR AR T = A
FEUR BRI HER)Z 43 (0~20 em) S5 DU 20 4T 4, SC
B 111°31'16"E,26°27' 15"N, R T ; 4 01 45,

T 111°31'24"E,26°27'0"'N, I AZ A MHE ; 217D

2 THEEE 111°28/547E,26°1515"N, J i TR
EBRAHAEEAR, BT EE R 1 em 0, 25 . 83
AP ILER 1,
1.2 XKL

Fie RS RAE AT 5 2 , 38 2ok PR R o 123 3K
B A SR 7 np it 2k TR G2 ph 45 o, PR T pH
BT R B it . SR J5 T 1 mol - L™ A4 T 4li i iR
FGr B ol A AL E5 R — B BE TR B R LL380R A B ArpH
{8,509} 3.5.4.0.4.5.5.0.5.5.6.0.6.5.7.0 F1 7.5, ¥
T LTE pH BB PITRS BRBMAS I DL 3R 2. BRI 5 /5

1 it tmp B R

Table 1 Physical and chemical properties of tested soils
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Table 2 The amount of H,SO, and CaO to adjust soil pH for three red soils
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Figure 1 Relationships between maize shoot biomass and soil pH
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Table 3 The relationships between max biomass and soil properties
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Figure 2 Relationships between exchangeable aluminum and calcium and soil pH
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Figure 3 Relationships between maize shoot biomass and exchangeable aluminum and calcium
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