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96.7 mg/kg, 1§ 1IEA N 2.6 % ~257 %, FEIH 14.0 %+5.1 %, EighX —IEEH I8 N K7 E. 7/
AN BREJTCR 6 RS FE Rt 4 [ e e 35 S K R/ Ay = S0 > B0 F > Tl i > 56008 > ARV > 41 3%
P> BRVDUE . @FE I T, 398 ] A e ) T 9 P82 1) AR A PR - 3 RAN T T AN ], R AR X 2 e B
DRBEE I TEE K RN 151 % + 6.6 %, WRIZEN 259 % + 11.7 %, R T 3 24 34.6 % + 16.3 %.
@R B IZ 18 10 o K i e 25 B AT Ve e v, 3% 658.7 mgvkg,  LARRVBUBIRAR, b 97.6 mg/kg. @HIK TR
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1.2

1.2.1 3N e A e H Silva-Bremner
EM L TR R BRI A B R, DL ER
HHLN, FH 0.5 mol/L KCI ¥ yER A F )5 (1) +
e, Br2AHASE:, 5 A 5 mol HF - 1 mol HCI A%
I ke, A E AR R, T E RAGE N,
e Hor i NH, &8, B0 i% R0 e 2SS
T,

1.2.2  FHEECRFERERNED  FREGL 100
H i 1) - AF T 100 ml 2503, i1 1 mol/L NH4C1
VA 20 ml BRI IERESL 3R, B0, BEMEE L
TH, M 1 mol/L KClyE% AEZ IR, LBREkE T
NH,", T 50 #tF, FH Silva-Bremner & 1
FEMIE e 8L B, RO Z A I SR [ e 2
1.2.3 EELrE e S N YL
R 8 MU AR IR S L A #hik s
TR AR (CEC) H &Mk, HIENUM
BN R K SRR I -k I
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Table 1 Basic conditions and properties of tested soils in plow layers
e Bt KFE FE AHLT 4N % N ZRK CEC FhL (g/ke)
Eq RE5T Hh (g/ke) (g/kg) (mg/kg) (mg/kg) (cmol/kg)  0.01~0.001mm <<0.001mm
Hle H e Kb 5 43.0£94  26+04 - - 105£30 458 +185 266 + 53
A TN
R H BOWTH K 5 356+17.8 2.1+0.7 1523+29.4 3557+100.5 170+06 359+ 90 196+ 31
HAY MR
AR LR Kb 5 327+11.1  1.8+04 157.8+£40.5 15741105 114+09 338+ 73 283 +57
A B
tiA 7
Y RIAL KA AR 3 51.7+£2.8 27+03 191.5+184 181.6+318 182+ 09 342+ 16 318 +26
KA
HYPe TR Kb 7 370+138 22+08 1842+641 216.8+1341  100+28 390 + 57 243 + 74
MIRALY] tid 7
R IR PG 4 40541 27+02 196.1+£123 287.9+729 148 £26 448 + 40 236+21
VLT
JBRVD Ve Ak Kb 3 39.8+6.1  21+05 161.8+40.2 332.0+1293  128+23 239 + 30 191 +29
AL
2
Table 2 Basic conditions and properties of tested soils in soil profiles
+4 TR At KFE AL AN TR N 2K CEC ki (g/kg)
B (cm) B s (g/kg) (g/kg) (mg/kg) (mg/kg)  (cmol/kg) 0.01~0.001mm <<0.001mm
T H 0~20 WITH Kb 34.98 2.09 158.9 225 9.29 392 224
20 ~ 40 JARERY] 18.04 1.26 87.8 42.9 6.96 443 255
40~75 22.81 1.38 89.4 413.8 8.27 468 216
JBRVD U 0~20 Ak ST 46.50 2.62 207.9 481.2 10.20 205 224
20 ~ 40 KA 16.25 1.08 80.0 4473 8.00 185 204
40~75 9.13 0.59 71.4 7214 10.50 549 204
e 0~20 won Kb 26.90 1.69 141.6 364.5 16.62 349 189
20 ~ 40 TUE R 12.51 1.04 64.0 4135 18.73 383 104
40~75 (&7 5.36 0.55 38.9 444.4 9.82 327 95
AR 0~20 EHLES] Kb 24.12 1.22 136.9 146.6 8.30 299 237
20 ~ 40 7+ 11.72 0.80 68.6 192.7 7.39 311 226
40~75 7.86 0.45 45.6 159.9 9.67 416 156
KB H 0~20 EY S AR 43.38 2.28 206.6 2544 15.51 331 268
20 ~ 40 A 15.62 1.08 83.3 257.2 14.00 409 137
40~75 8.80 0.72 58.8 326.9 10.69 416 114
SCIRG S 0~20 b ik ST 27.26 1.46 154.5 513.7 7.56 304 180
20 ~ 40 L] 10.07 0.81 489 484.8 7.98 275 275
40~75 5.50 0.71 57.7 445.1 7.62 346 263
WU 0~20 W) W 34.89 232 281.0 216.2 12.92 468 197
20 ~ 40 2111 1.47 108.0 304.4 12.68 442 189

40~75 18.65 1.36 101.9 163.9 8.60 467 227
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2.1.1 PIERESHEAGE BER3IAEH, AR
B BERUR B R R E S S R E SRR, e
(2 CLIRR A R & BT e, A 412.8 mg/kg +32.4
mg/kg, HAKMIIE LATE A WAL B IR e, X
J3 135.4 mg/kg + 57.4 mg/kg. oAb 135 1 ] 2
SHEGENT BB ZH 0, a7 55 -
e (372.5 mg/kg + 69.8 mg/kg). Ve (342.1
mg/kg + 59.0 mg/kg), HJeH(313.9 mgkg + 35.2
mg/kg), KM (241.3 mg/kg + 33.8 mg/kg), ZLI%
V6 (228.7 mg/kg +43.0 mg/kg). Tt BERIIZ

3

FEPE, I EASRIAR MY A 2= 07 I sgma AN R, A5 758
FAAA T IR R s A ORI P i AR, 2R
B, BRI, AR AR 3 [ e A 7% 2 A
WA

PR A 38 ] e A4y A NIRAE 5 R (%)
HILE 2.6 %o ~ 25.7 %], ¥4 14.0 % £ 5.1 %.
WA A LA T, H ORI A IR A T e
(16.6 % + 4.6 %)~ WIFEIJE (15.7 % +£2.0 %) ¥
(151 %+4.3 %) K H (145%+7.2%). 40
e (13.0 % +£3.8 %) KIEH (8.9 % +2.0 %)
WRVDYR (6.1 % +£3.6 %) HILL EGEG A5, -4
JE A B IR N E 25 A 72 % >
10 %, el AN S EIRr) T, HX 4N
I oTRR A ik 25.7 %, IR e AR — T
ZA) 4N E P

Table 3 Contents of fixed ammonium and maximum ammonium fixation capacities of soils in plow layers

T3 R T AR iEPNLEoa
& (mg/kg) AN (%) (mg/kg)
T H 5 372.5+69.8 151+43 404.4+73.6
e 5 313.9+352 145+72 460.2+97.7
AN 5 228.7+43.0 13.0+3.8 246.2 +55.6
HKUeH 3 2413338 8.9+2.0 267.6+42.4
e 7 342.1+59.0 16.6 £ 4.6 376.0 + 52.7
e 4 412.8+32.4 15.7+2.0 541.1 £86.0
R 3 135.4+57.4 6.1£3.6 199.5+94.3
IR E SO AR T L 200 B B,

T2 b 6 ) 2 1) WL = T 7 NH, . BRI,
2:1 R AP RN B s 3 ] e A
SR E BT, LR IR A B R 3R
HRAF 5 M) - 9 R [ o A B i o B RE ORI AR
W T SR WA BT AN TR 3R o MRS TT LR
T BETUAN T, 4% - S8 1 o] e A 7 o 22 AR
Ko IR R B e, R R
Wik, FROMITUCAE R B LR, Bea Xk
Yk EmsEH, KRty hiEa. A,
SMAE 2:1 BB, DL A A B
o 1M AL A AL R B IRV YE, SEPY4t4rta
L RERAIE, AKAERNYIREK)EH,
HE L2 hmisas 11 B, Hi,
HOX S REFUR & 1RG5, T[] A5 A X

BB LA, LR A R S R

R AR, — M OLT, Rk A [ A
BRI ARSI T, MO HTR I, GHRAR

JZ 135 0.01 ~ 0.001 mm FRL 5 5 2R AR
FFR (r=0.698", n=28). MHHAKEXNMMWEE
PIAcJe L i, 1<<0.001 mm Zhkr & & AH X
B, T HL ] 5 A R U . X R
BEFROR B AR 58, ARG L0 W 4L A [ 5%
ML, [ s A4 A B R g B,
SHFAFREF R B A A 3 e s i, it
W R R A T PE R 5

2.1.2 HRMEAR T KA IR 1
mol/L 4% R WAL+ 35 3 X5 M4 i -9 [
A, e P AL YA R T
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X NH, N [IZEnife Sy, I AT LUER A i) 1= 3
TR FA A, hEE 3 LA H, UK E K
[ i 25 et DRV 80 0 W A R PR AN T) G 22 S AR, eh i
B R G e, Bes XAk & s M,
TP G B, R AR TUE R B 1
SYeH, FLEWILL 2:10 BN, RO
i, WHEE sA 658.7 mg/kg. MMiLA 1:1 7
Bt oA KR E . E AR, Hbk
[ B 2 B AR, e A A & IR e, X
N 97.6 mg/kg. MITEMKAE, A 55K
Il 2 75 0 K /INWU Ry e (541.1 mg/kg + 86.0
mg/kg) > (460.2 mg/kg £ 97.7 mg/kg) >
JeH (404.4 mg/kg +73.6 mg/kg) > Wybe (376.0
mg/kg + 52.7 mg/kg) > K H (267.6 mg/kg + 42.4
mg/kg) > 2L E 6 (246.2 mg/kg + 55.6 mg/kg) > Jik
e (199.5 mg/kg + 94.3 mg/kg). HLA L, 13
A ] 7 A m i v, K A R A
R T A e o R, L K ] e 2 i LI
SR T, M K e S R e S
BB FE LK (r=0.845", n=32), &A%
5 0.01 ~ 0.001 mm FRL 2R EE AKX (r=
0.659”, n=28), [AIf, HE3HH, Wks 7
BERE H KRG L, ST, shas i s
[ BE ) ANGR, X A] BB T AR R AR
FEEH 39, L3 A 1 [ e 7 ROK 2 Bl e
JIT o 8 BT

2.2

2.2.1 PIEFESEASE @R B2 LA
PR RER . M. SRR R R,
ANTR] A= 35 T e ] A R O A 2 R T
i, AR B 5 3 RN S AN ], TR — B
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Fig. 1 Distribution pattern of fixed ammonium

content in profile of the tested soil

B R ok 2Rl Bk, Fmt
A Ebrebr o o/ wdite wee S ITT A e S TR B S
TR, XA R RIREA AT T IR K BRI K
I3 ) RIS IE R T BN ERL N AT O HARCR,
PR A 38 ] s A e R R AR LR
JURN AR QO30 T b ] e A5 7 5Bl
PRSI T s, Wi vbie; @Rl e A w bl
TR FE 3 i od /b, WokPe, BRI, 403
Jes @WK )Z b e A% & 5 W 3G K ek, il
W WRZEEESESEILVHRELRTHE 3
EARE, MR L SR YR 2 ] e AR 2K
FIHRWE . X5 SRR 3T
b2y RV S N N R U Y 2L/ -a= R SO e
B, R KRRE SRR, AR K
L, ), BEERR I, REM—HS N #
FEor N 2 SRR A [ e, R, g e A
P ek ) TR S PR 3G I M . A B RAR R
BKJeH, i EE, FEKMEREZE, REZKE
IR, REMERAELL I, HimE
B ESE GRS TWRELR FH 3 2. B
JE AR AT T AR AN R T b 2 A DL 22 0K
RILAE 7 ANEIH 3 ANAEE RSP E 2 A,
FEWHN 278.7 mg/kg + 1309 mgkg, WEEN
277.1 mg/kg + 133.1 mgkg, £ FHE=FN 2763
mg/kg + 150.7 mg/kg. HIT 384 N Bl o8 B ifi
B A ORI ] 5 285 e (1 P KT e o 50 T 42 5 928 i
T, R FEIN 151 % +6.6% , WEEHN 259 %
+11.7 %, RN 3 214 34.6 %+ 16.3 %, {Ei]
WIRINE R 3 )2, @ik 53.3 %. hiskrl i, T
TIERE AN SR, 8 e S TR IR &
TEVI N 205 754 2 AN ] 280
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Fig. 2 Distribution pattern of fixed ammonium

content in profile of the tested soil
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2.2.2 PIEEKMEARE WK 4 PR, At
TR I, g K e A = e K, LA
TRV 2R 2 1 B K il el 75 e de iy (570.7 mg/kg), R
VIR 2 T3 K [ A K (97.6 mg/kg)o
R B e A LR R E L (139.4
mg/kg), KIeHEE T85> (3.8 mg/kg). LAHK

4

YT, B R T - S B K B A R S A L
JRi. A N Blfi# N 2830 K. CEC. Fiki¥ L
FHOGHE, (HITRIVE L3R EE LA Ll 2:1 BUMSEN
Fiv AKaBERF, R HIEAR L, 101
R Ao, L, B BT A 5 T 1
BN AR — N EEYOE R

(mg/kg)

Table 4 Maximum ammonium-fixation capacities of the tested soil profiles

AL (em) e H IR UM AN HKUEH e W
0~20 477.6 97.6 371.0 209.6 2373 388.6 550.0
20 ~ 40 553.5 202.9 390.5 241.1 3414 436.1 570.7
40~ 75 565.9 113.4 436.0 197.9 286.8 384.9 520.2

(1) *IEE 7 FhEZERETUR & BRI
T3 N IR R ], B R e A
4 69.2 ~ 457.5 mg/kg, ¥k 304.7 mg/kg + 96.7
mg/kg, I N1 2.6 % ~25.7 %, TN 14.0
%+ 5.1 %. HI-LIET, DI R R A 3 2R
TEAH SR, 1k 460.1 mg/kg, BRYDIRIIE Z ik
ik, N 57.6 mgkg, HRFHMBRNTX_HZ
B, 4 N E, DA erER A 3 R, A
53.3 %, T LARR e IR 2N, X 2.6 %.

(2) HEABHE LR R R AR 97.6 ~
658.7 mg/kg, AR 0 I, HR O [ E %
i LUV IRV 3R 2 6w, 18 570.7 mg/kg, BARRYD
PMRIZEBAC, N 97.6 mg/kg.

(3) Fi LW WM R FRL R e g e
Do M KA B 2R R, G5
T u, AtBhZ e e Ak & 5 A KT B A%
#1155 0.01 ~0.001 mm FORLE R E G, Mt
T2 T B8 ) ] A 1 M K I B i 5 458
IEA BEA M AR S AS B35
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NATIVE FIXED AMMONIUM AND MAXIMUM AMMONIUM FIXATION
CAPACITIES OF MAJOR TYPES OF PADDY SOILS IN HUNAN PROVINCE

HUANG Shun-hong"? ZHANG Yang-zhu' WU Ming-yu'  PENG Jie' = ZHOU Wei-jun'
(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128;

2 Hengyang Normal College, Hengyang, Hunan  421008)

Abstract  Using the Silva-Bremner method (1966), this paper studied contents of fixed ammonium and
maximum ammonium fixation capacities in typical paddy soils derived from seven different types of parent material
in Hunan Province. The results showed: (Dthe content of fixed ammonium in the soils in the plow layer ranged from
69.2 mg/kg to 457.5 mg/kg, being (304.7 + 93.7) mg/kg on average, and the percentage of fixed ammonium to total N
ranged from 2.6 % to 25.7 %, being 14.0 % + 5.1 % on average, which was higher than that in the soils of North
Hunan. So ammonium fixation was a main N source in the province. In terms of content of fixed ammonium, the
seven types of paddy soils were in the order of newly laky clayey soil > yellow clayey soil > alluvial sandy soil >
purple clayey soil > grey clayey soil > reddish yellow clayey soil > granitic sandy soil; @In soil profiles, content of
fixed ammonium varied irregularly with the depth from soil to soil, but the percentage of fixed ammonium to total N
in soils increased with the depth and on average, it was 15.1 % + 6.6. % in the surface horizon, 25.9 % £ 11.7 % in
the subsurface horizon and 15.1 % + 6.6 % in the third horizon; 3)The newly laky clayey soil was the highest in
maximum ammonium fixation capacity in the cultivated horizon, reaching 658.7 mg/kg, and the granitic sandy soil
was the lowest, being only 97.6 mg/kg; @The content of fixed ammonium in the cultivated horizon was correlated
with the content of clay of 0.01 ~ 0.001mm at the significant level of Py ( r = 0.698"", n = 28 ), but not with the
content of organic matter, total N, available N, CEC, slowly available potassium or clay <<0.001mm in particle size
and the maximum ammonium fixation capacity in the cultivated horizon soils was correlated with the content of fixed
ammonium and 0.01 ~ 0.001 mm clay at the significant level of Py, with correlation coefficients being 0.841 " and
0.659"", respectively.

Key words  Hunan Province, Paddy soil, Fixed ammonium, Maximum ammonium fixation capacity



