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Alleviation of organic manure on aluminum toxicity in acid red soil
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Abstract; Aluminum is the most abundant metal that makes up 7% of the earth’s crust and occurs in a number of differ-
ent forms in the soil. If the soil pH <35 or even 5.5, as is now the case accounted for 40% of the arable lands in the
world, the harmless oxides and aluminosilicates could be solubilized into toxic forms, generally referred to AI** , which is
a primary factor limiting plant growth. A possible alternative to ameliorate Al toxicity is the application of organic manure
such as rice straw. A pot experiment was conducted to investigate the alleviation of straw on aluminum toxicity in acid red
s0il. The result revealed that adding 0.5% , 1% and 1.5% organic straw carbon significantly increased soil pH value
and active exchangeable aluminum; while decreased adsorbent hydroxy aluminum. Soil pH negatively correlated with soil
exchangeable aluminum and adsorbent hydroxyl aluminum. with the correlation equations being y = 2193.9x + 11545,
R?®= 0.9798" * and y= - 655.34x + 9748,R*= 0.7837" * respectively. Soil exchangeable aluminum and adsorbent
hydroxyl aluminum were significantly negative correlated to root length and P and K content in the ground parts. It is the
main limiting factor controlling nutrients uptake .
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FRE Y, R MG KRB B B RS
TH pHERRENEE, 2AERETHNEMN,
HEREABEENY LTI BRELESLBENIB
A6 R 35 S Ak 1 )RR BR 2R A bk 251, R IR L
BRI, RTEIERRABEEFSEPE
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1.1 RBHE

iR 3R B E R B IE AR A RS R v
BB 020 em, B AENEa L, HEVES
5 21.5 g/kg, & N 16.6 g/kg, AL P 6.7 mg/kg, B
B K 101.7 mg/kg, 38 PE Al 1865 mg/kg, M & &
3 Al 1370 mg/kg, B AL & Al 44481 mg/kg, pH
4.93, HHRFERBFHHE 13,

REW: 1) WHE,2) 05%%F ¢ (BE, T
[),3) 1% % C,4) 1.5%FF C,5) X B + 30
mg/kg Al,6) 0.5%FEFF C+ 30 mg/kg Al,7) 1% FEFF
C+ 30 mg/kg Al,8) 1.5%FEFF C+ 30 mg/kg Al 8 1~
s, BN EARER, HRABENRBPRR
BREH EF A EHREARL RS EN: N6.82,
P 0.86.K 33.09 g/kg,

THXATEE 2 mm 7, *a*-ﬂﬁmitt 1 mm §,
BREL T kg, MAFEEEL: N (JRE)0.12¢/kg,
P,05(K,HPO,) 0.1g/kg, K,0(KC1)0.1 g/kg, i Fi 48
N AL(S0,); - 18H,0, + HEH HE 5% 10d,2005 4F 8
A3B,EXMTFREFE, REBO-BHWFHFIET
R BE3R REMEEEAEE,9 A 30 HE
WAL, BUBE RO R AR
1.2 MEMBSAHZE

FOREKIE, D RERBE KR BUER

&, e L pH XA RN SREENAENE

"&E.

THEEHREERONE. RABFES wHEY
BT FARR, L BENE, 1 g 1HEHEM 20 mL

Imol/LKCl BARER 05 h, BOAEEHE L
W, HEEFREERE, Z)EF A 20 mL 0.2mol/L
HCl BHEROS b, BOABEEHE LW, B+
HFKUERRE, F A EE/GH 40 mL 0.1 mol/L

Na,P,0, R E 2 h, KCERKPE FTEREBLH
M (BRI EE) HA RS T ERRRHE
BRES, NP0, REHNEBEFTEREZFNEES
o

pHIE: KEHH2.5:1, BREHWE,

A B R AL B YR B Excel 2000 #1483 2 b7k
4 SAS 9.0 1EEIFI 7 24 #7,

2 GRS

2.1 HWMAEEFRHFILE pH ¥ M0E

pH HE LB EAMER , WEFWEKHEES
THBEEENHEE, 8 MNP, 1 pH HNE
REBEAF(P <0.05)(F 1), XA+
pH N 4.28, ZETSMRSB W ZHT , M 0.5% 1%
M1ISRMFEFFCRE, LEpHESHHMBRET
5% \13% 16% ,HiEBE. T pHEMNEHLS
RS BETMEX, ERFIHIH, FIES
BB E - NH,, BEE8 - NH, £ E P #—5H R
NH; ft NH; ,JBFET L8900, FEREFERE L
BH Eh [BK, 518 Fe.Mn S €MLY REE, =4
OH- 8] yaes + 4 bH, HHREH, gL
ML R pHEM, BERTRS, FMELRF
PHB A THREZRABE X EERLENFTHRME
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CEF LT & ‘
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B URITHEAXBSERUNEERY, Ha
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KRB+ RS ED,

HBRAAERNKBEREF, L EXRtEans g
ERFBBEKFE(P <0.05)(FE 1), ERFMELR
BIALER P M 0.5% 1% . 1.5% B K FEFEFF, T3
RMMEEN S B A BEMKT 17.6%.51.9%
M 72.5%,XF -5 pH MBI RMEAER., Fik
B, T ETHERS T HEREERMERL: §
= -2193.9x + 11545, R®= 0.9798" *, + 3 pH &
FrEE R, S AP RAEVIRE. AR
EH YL oHEKRTF 450, AP 2B TH, 2
558 AP S EBEL N, B pHEBLH 6.5 B
AP X 2B, BH—FE, RINREF AR+ %
FARBHEBEHRMIE NS FREDH SR R
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Table 1 Effect of straw on soil pH value, exchangeble Al,adsorbent hydroxy Al, organically complexed Al

MABFEFBE

Exchangeble Al

Adsorbent hydroxy Al

Organically complexed Al

Added C of straw pH R A R BI%ESE
(%) , (mg/kg)

- Al CK 4.28+0.02d 2087.25 +8.98 a 6817.96 + 106.81 ab 32936 £ 151.4 ¢
0.5% 4.65+0.05 ¢ 1718.80+£5.11 b 6749.90 + 109.09 ab 35727 £ 150 be
1.0% 4.86+0.03 ab 1003.36 £ 14.34 ¢ 6476.81 +41.61 ¢ 35895 + 272 be
1.5% 4,95+0.05a 575.62 +6.58 d 6449.00 + 102.07 ¢ 38108 + 152.7 ab

+ Al CK 4.26+£0.02d 2142.53+4.16 a 7041.85 +49.71 a 40356 + 124.7 a
0.5% 4.57+£0.07 ¢ 1641.67 £ 14.67 b 6900.70 £ 60.00 ab 38407 + 63.6 ab
1.0% 4.80+£0.04 b 1054.86 +17.84 ¢ 6603.19 £ 53.00 be 36191 £ 130 be
1.5% 4.93+£0.03 a 600.71+7.71 d 6588.92 + 81.00 be 35759 £ 179 be

H(Note) : FI—FWHMLBFIRAFRFRER 5% KRB EM(ISRys), FIAlo Different letters in same column of two group treatments mean

significant at 5% level, and the same symbol was used for table 2.

HE—FIYESYHER, BOZTHREESE &
REMEY RZHN, AREBMEIRIERE B
MAER RS E BRI ¢ X RBER
WEREETENER.
2.2.2 WMEABEBHRESEEANERN RELSER
BEEREULBHRER WM T YRENLENE
EEMSELB. B HXBSERERTWHE
EREFEATHANR, REESEAK=T,
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WEFCE, LERHASREESELHELR,
EXSFHRMHBF CHEME 1%, EEBEE%
5%, 24 BT 4 b0 B0 RS A 4k S 1 et , - R R AS R 4R
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B /DG F AL G Y RERS T8 AY B8 b0 7 3 nted i+
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WRP, THEEHSEERESTE HZHERE
EHAME: y= - 655.34x + 9748, R = 0.7837* * , A
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R C BB SEERTENER.
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RMASERREITE, L BENEESHESES
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Fig.1 Effect of applying straw on root length of maize

NN SREERYMERRABEKN I EER
HE
2.4 BEBFSHESERE

MIEBRIFT & B (R 2)WLIE H Bk P.K &
BFERINAEAT BB T PR R, WA R N U BE RS T
BRI, ZR BB EKF. KSRHEMY
FERAEWHN, —REAGHASEERE K BET
IRAEHAE T, R MAE AT REAR T L i
B, ERAE K YRR B RE MR . W0
BEIE K RN, RS EREIR T X
K 8B W RE 1 5 AR P& B INd R B B B s #f
JEREEEE ]S TIEYX PRRKEES . Rk
e, HMARBA NS BBMEY IR L7 Y E &, #
Mk N R A& B R

MR SEESHRRPIHERIT (R IR
B, RS LR SREE SRR K.
Tk PAER K 2B ERMEX, ERBIRME, ¥
WAEMX IR B E R R, BOAR L3 bk
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RER
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Table 2 The content of nutrients in the shoot of the maize

o FEFFE R Straw C (%)
Nutrition - Al . + Al
(g/kg) 0 0.5 1.0 1.5 0 0.5 1.0 1.5
P 2.574d 2.95 bed 3.20 be 3.70 a 2.80 cd 2.81 cd 3.18 be 3.28 be
K 36.10 d 39.70 bed 40.70 be 47.70 a 38.10 cd 39.50 bed  42.80 b 47.10 a
N 26.87 a 25.19 a 23.68 ab 20.10 b 27.39 a 19.52 b 18.80 b 18.70 b
F3 LtHETHRERBHRESREREERERFINELXE
Table 3 Correlation among exchangeable Al, adsorbent hydroxyl Al and plant nutrients
B =] RS LR AR Bk Mtk P % K RN
Items Exch. Al Hy Al Root length P in plant K in plant N in plant
B MR Exch. Al 1.000 0.887* ~0.903" -0.917" -0.935* 0.78"*
WM AZES Hy Al 1.000 -0.887" -0.829" -0.726" 0.527
#R4& Root length 1.000 0.929* 0.874* -0.652
ik P P in plant 1.000 0.924* -0.618
M #k K K in plant 1.000 - 0.759"
#E 4k N N in plant 1.000

3 i

FEFATEFF T AR B BRI 4L Y pH fH, B EF

BEEEENRBEENERSEEEW IR, HE
RELEENESSHN W, EH i TRFERN
BBE, ANEESEARE. BERKE,EXE
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