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WRATRIAR L, REBRIAEHRBENAL=ZRG 0B, B AR 5, 50027 HARK +
DU R, HEABEMAMRRE 1. £8FLBENP. K454 6.72.2.01.3.92g/kg, £ Fe. Mn. Al 7331
4 1.08,0.0462 1 0.433g/kg. '

1.2 ARG S5EHE

BT 1991~ 1994 EENE =R 4 HE AT, 228 2 40, 5508 D X 8B 1D M4 3%
(27600kg/hm*). X EF N 4m?, ZREX, BEILE AHR.

51T 1991, 1994 SEAEYHRET SRER TR S, BUREIREE 7 0~ 20cm #H2, PRBR AR, KT, it i, & A,

R®1 PRI RESER

Table 1 Basic properties of tested soil

RER pH FHBE ARE FHE FRE 2K 28 2B 28 28 Bt
Horizon (H:0) Olsen P DTPA-Fe DTPA-Mn DTPA-Al Total C Total Fe Total Mn Total Al Total P Texture

mg/kg g/kg
£ JE 580 140 73.6 162.8 5.54 25.1 30.1 1.44 7.27 0.884 %t
H¥RE 588 276 — — — 5.88 — — — 0.279 %t

1.3 MEH*

THABORA K,Cr0—SMuHE!, 54 BHHEF LS BCERBEE (Z)  SMBERFTIE ol
FELHEREH#ED, LETERE. BHFBLT 60 B R T 14 2.00g, U £H I 11108 ELBIHTA 0.1
mol/L NaOH % ¥, ®E T R% 1 /Mo, HENR, KH WAL BB Na,SO, BB B L, BBUKBIA
100ml F &M, MERE S K, EERBBBELE, €F, IWMER (MEH) A HFr, F X488
B (HA) FIE 2R (FA)); 858 pH i 13 BB (0.1mol/L NaOH + 0.1mol/L Na,P,0,) E L4 L,
BESERE A LRAXIBIEER (RES), W RBER (HA) E 2R (FA); RE DK EHE
(%R TEA LERF. NERMKERBETHERANZERSERG. S .2 HETRTE, SRE
5MH+H)ZENHLER. TEAEE P A Oken HRB™Y, LRMEHNBEE A5 AR A Chang-Jackson
0, ] B O 4R B, BRBRIRIBUK P Fe.Mn. Al 8. HHA M Fe. Mn, Al Al DTPA 8™, 1A
547 Fe. Mn, Al R il pH9.8 1 0.1mol/L Na,P,0 8 H ", 135" F £ &R f =M (HNO,, HCIO,. HF) 1§
. BESHARSRSEYRA K,Cr,0,—shmPEWsE, AL IR ABEE LE®ENE,
BB EXRARETREENE, SEBRALEGENE, HARRTR 4. 8 RAUBRBEEEHETF
k&5 6HE QCPYWE. T3 pH(L/KIE 1:2.5) B pHs-3 BB HWE.

2 ZR5HE

21 ITRMEEGTEWERMSH

) HER. HRPUEMGERENENESENTR. HIAELARELIE. HM: 1990
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(P<0.01)., AEHYVALH X, 4 45+ al 1901 1904
BAENKSETHT 1.45g/kg. 5%
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HmETRERB R, ELEMA S ENESR,
MWESHKERSBAZE A, RS,
RESBEF S THARSSHERER
R EER RESKETEE L7, 5
BT, H/H, {8 1994 E/8H 1991 FH1E.

M H/FEE, B4 2403 — 5, v 65 2508 BT A9 Lo xt BRA MG, MIAR 45 2R R 5 /4
FATIER _HEHH TR, RS LRLHERARES A HH MY R, LRPHE
SEEFELUL FRER, SHAREREH HAKENBR T/ M FRK FA, XEHEEBT
A VLS B A M.

R2 MEERINFRARES SR (k)

Table 2 Total carbon content of humus component of soil in experimental plots

Bl RRR T RAK S BT (g/ke)

Fig.1 Change in organic carbon content of soil in

experimental plots (g/ kg)

F£4 p43::} PR
HA, FA Hi H/FF  HA: FA: He H/E  H/H i

Year Treatment Humin
1501 KCK) 605" 483" 109 125 2.26 2.11 4.36 1.07 249 11.2
i§ 675 578" 125" 117 221 190 411 116 3.5 117
1904 KCK) 5.88° 424 101" 139 247" 166  413° 149 245 10.7
I 7.66 5.20 12.9* 147 297% 1.77 474 1.68 2.71 14.9

¥ AFEBREE SSRE) Hit, RPNEFHNUEREEFUAT, KEFHHI%ERBEHKT.

22 REEM L. . BRAELE
221 BEFRZAH Fe.Mn Al 0.1mol/L NaOH BRI B R R EHSEHTA, B
AHILEUR SEEGEEAYESHRREE M, BR300, &340 55 808
BABBEFRBB T Fe WEER TR, DESFIET R, XRETIEMRESBHERS
By B A FE T BOEEEE S-S B, MK EE T B REK RS N F SBOX B4 8:48
MR, EEN A, ERAANYHERESHEARSESH Fe L7, EFENRBNER, &
BB, SR A MRS, BUVRLATHERTEZF, THAK,

# 4 NBHEFE (H, H) SRS S M Fe. Mn, Al BB, R UERARBRRENIHER
EIREREFRESWIEBEB TR, ARTUN, MASELE -F)5, SHTRLE BRES
RRRE A1 Fe B3, Mn FIZEAEAR K, Al BEF%, ERIXE] 5% BEMKF; LNERUR Fe &
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BETHE M BETHE ABRTREZRAEE. XEHT NaOH REUBH pH &k 124, 7
R o BIE NaOH REIR L 5 8045 & W BT, St AR S UB FRERFETHRS;
4% Fe (OH) I E (Ksp) 24 1.1 x 107, ZREE LA B E ALY ETE A RULIE, TR RG 48 I
AHEEXHAR. ARLRERZY, TRNESRARIRESRER, HEWSEYRT
F, TR THEIBRR T A, MER-SE SV ERERAITE.

#3 THMREARSEE T &. 5 (nghkg)
Table 3 Contents of Fe, Mn, Al in form combined with humus

4 giS:: WEEA Loosely combined (Hi) BEE Steady combined (Hz)
Year Treatment Fe Mn Al Fe Al
1001 KCK) 974.3 319 563.6 224.5 101.2

I 1128.5 36.9° 581.9 209.5 94.3
1994 I(CK) 1054.8 29.0° 556.7 199.5 89.6

I 969.2 26.1° 578.5 221.1 113.4

I ASERER (SSRE) Kit, RPDEFEFRSUERBERKT, KEFBH1%ER BEEKT.

F4 ITMBWAFZESSE. 4. 728 (mg/g)
Table 4 Contents of Fe, Mn, Al combined by per gram humus

4y pd3::] W4 Loosely combined (Hi) B Steady combined (Hz)
Year Treatment Fe Mn Al Fe Al
1991 (CK) 89.6 293 51.8 51.5 23.2
I 90.1 2.95 46.5 51.0 23.0
KCK) 104.3* 2.87" 55.0 483 217
1994 AB b
)1 75.4 2.03 45.0 46.7 239

I AHEREE SSRE) Siit, RPPEFHHNSNERBEFUART, KEFBNI%ER BEEKTE.

RESBRARE SN ERBRRIMETHER, CUYRER 1/544 (R 3), BN Tt

HORGMEEERR. WAMCERJLFBRA 425, SRR E UEE LBMHKMHEK (&
2,3,4).
222 THARASF. M Al HBESTR, SRLE-FRTENA DIPA £ Fe.
Mn BT xR, Al RHET x+ B, e A 48NS Fe IE T X, Mn. Al HBET .
A #ETRBHRSE LA, AVRBHIES Eh TRITIFEMN Fe. Mn B8 MR K
fER 3% Fe. Mn LT EE B,

s MERR T IMDTPAREAFe, Mn, Al (mg/kg)
Table 5 Contents of DTPA-extractable Fe, Mn, Al of soil in experimental plot

4 (Year) Ab3 (Treatment) Fe Mn Al
1001 KCK) 74.8° 156 6.70

i 101° 168 432

1904 KCK) 57.4% 124" 2.60

i 82.6™ 95.8° 1.85

E: AFERERE SSRE)RH, RTPMEFEBHUEREEFREKTE, AEFENI%EREEHEKT.
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223 TEENEESF.Mn Al SELE-FEIEEGINESS . Mn B TR, X
S5HETREHFSE LIRS 3G S XABUER T RANESS R NEERE TR,
MMnUERAER. TBFELE -FRNE, HEFINESSAYBET IR (ES). 4
BN AL FEIBIEMES, MZ/KMKBERMEER T IBN S EkE HT
RRSHRBATEESR.

e EE R R B AR R IEEHR AN pH3.0 LB M S5 HERE SR EESY,
pHL.0 Bf A A M BB Fe’* $iE K. 7E L5, Eh #1 pH B ELAHREKN, BT BSA T4
¥, RPL pe + pH R, X148 Eh KT 200mV B, FIEEMHR Fe?* KB, X4 pe + pHTE 12.0
A BB, EALERAE A AT e gk B AR/ N X RSe 13 pH 7E 5.8 24, TR
BMEAM Fe WABM P’ AFE, MXMEHER—F " EHLESYHNBINER > -AIES
Ve, BRI TRAEVE SN LA, AL EES Mn B EARTRB S Z M.

6 WEAR T MAHKSEFe, Mn, AIZ I (mg/kg)
Table 6 Contents of organo—chelated Fe, Mn, Al of soil in experimental plot

£ Year 4b3 Treatment Fe Mn Al
1901 KCK) 452.5% 3725 325.0
i 547.5% 407.5 265.0
1994 KCK) 477.5" 342.5 3225
il 512.5° 3425 217.8

¥ AFEBRERE (SSRE) Kit, REPEFFHS%UEREEZRKF, AEFENI%ERBFEKT.

2.3 RERX TR ST AR

231 THAEXRSHRENE 2 SROE-FFTEAEBE LS RE 7.5mg/ke, H X
% 59.5% (K 7). WER, »REEFEMEEYEREDE FRBETHET 1.1mg/kg: 4364
A4 AR, 3R FBEE 33.2mg/ kg, T B R 2 5.

7 MERETWHEHHETHBES (mg/kg)

Table 7 Available P and inorganic P fractions of soil in experimental plot

E4 P¥:: HHp B8 % 5% Bk
Year Treatment Available P P-Al P-Fe PCa PO
1901 KCK) 12.6" 142" 106" 21.5° 142

II 20.1* 21.8* 139" 25.6" 147
1994 I(CK) 11.5" 12.9% 112" 22.5" 170

I 332 741 189* 30.7 186

E: AFERERE (SSRE)Fit, RPDEFBNSNEREEN AT, XEFHR%ERBEH KT,

MERTEHBRSHAFI B (R D, EHBRKHWRER: S 848 -FR I HEHTELL
xtBE 53.5%, WEEFHEMFENK, TRERSEENBRYE 42, FHERNSE
REABMAL, ARMEEER/: 19 ERN LR, F R AR I RERTEUNRE
31.1%, 1994 5/ 68.9%. FitarthRMA, LRMAE BB LS WP 4EBE. BB AL
RBRBEEMRE(r =0965*,0.967"",n=6), LEILERY, M4 LT T3] A S4Bk
AR O TEIRTERRTHRET. AR IE—HHHE LN, SHRARHE
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BIBS, RSB SE. EEBEN 1/5~1/6. A& 7 FATLUE e FI 4 26 458k
FEYE LS BENEEMAR, LRAFSHUTE. BEFE A RLERE
BOR LR B TESHEDBEE S TG K. 85 P—Fe i AL P—
Al SR EAN 2, T 453 ) TR LAl — 3 ZAR. T WL R A VLR L3 b 4R B, St A
BASHER L I, M EYBERBTURAEEE L.

232 THMBEHEBFASEPRIESNXR HASHR EHSEYHESRTR, 5§
AMEER B, ARBERBHEI 4T ER, BE#H LS 0L A9 18 fn 13 A
SHSEMEEEM(=0920"",n=6). MATEBHEMHYTREKR. HKEHH
WEPEH IS HA  HA,BEEMRK (r = 0.905" (HA,),0.832" (HA,)), n = 6); T EkBE
HHEXENEEEREREEE, AESRESEERSBETAEEMR G =0895",n=
6), X 5 E AR T B o — 2.

LERHEA 4G —FRUE, TRRESEHRLESNBRESBYRTHRE2). A
FRAR-FRIEMNETREARSSOREFR TR (P < 0.05), HEFEXARE
EFKF(P<00D), TRERFXERBK, AERMBTE. BABHERKSESOBH
RXAEE (8 3), ARZER/D, 4R LE - FRE5MHERIE % BEKF, WERT
EEER, ZALRIRETRERTENERRT AL GBS, IEHETEN
ME—B(E3).

550 42

01991

1
soo} E'” gl W99
1994

450 34

P (mg/kg)
P (mg/kg)

400 | o

26 |

350
22
300 L

L +% Cow Feces
CK Cow Feces L03: ]
L13: Treatment
Treatment
B2 HRMESTBERM)EETHSE H3 BUMSSEERMH)KREEGESHITE
(mg/kg 1) (mg/g Hy)
Fig.2 Content of phosphorus associated with Fig.3 Content of phosphorus associated
loosely combined humic acid (H,;) of with loosely combined humic acid (H;)
soil (mg/kg soil) of soil (mg/g H;)

BB ERY, ME R T RHARHSEESH P HE AR EEERX( =

0855",n=6); TMEMBEHFINLCSBIBERBREEZTNHEXGC= - 0919,

n=9);M WAV ESSENEEFLEOMHERT TR, UGV TE SRS EE
P SSHBMER R RGN,
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EFFECT OF CHANGE IN HUMUS COMPOSITION ON OXIDES
OF FE, MN, AL AND PHOSPHORUS IN ALBIC SOIL

Wu Long-hua Gao Zi—gin
(Institute of Applied Ecology, the Chinese Academy of Sciences, Shenyang 110015)

Summary

A long-term plot experiment was conducted in the Sanjiang Plain to study the
effect of applying organic manure for years in row on soil humus composition,
transformations of Fe, Mn and Al oxides and phosphorus availability. The results
indicated that soil humus, mainly loosely combined humus were increased after 4
years of adding cow feces, because of the supply of lowmolecule organic acid
released from the added cow feces. The contents of DTPA-extractable and organo—
chelated Fe, Mn, Al was also related to organic acid corroding soil coating and
solublizing soil oxide. Some half-products derived from the fresh material can supply
H*, and can chelate or solublize soil Fe, Mn, Al or compete for adsorption site on
soil colloid, and form Fe, AI-OM-P or soil colloid~-OM-P compounds, thus bring
about significant increase in soil available P. So the bio—measure is an effective
strategy to ameliorate albic soil, enhance its nutrent, especially P, availability and its
buffer capacity and stress—resistance.

Key words Albic soil, Humus, Fe, Mn, Al-form, P, Availability



