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Abstract: [ Objective] It is important to study the soluble organic nitrogen (SON) extracting in water-logged incubation for
evaluating soil N-supplying capacity. [Method] Soil initial SON and mineral nitrogen (Ny;,), cumulative soluble organic nitrogen
and NH,"-N in leaching solution during water-logged incubation, mineralization potentials of both decomposable nitrogen (Np) and
resistant nitrogen (Ng), and their correlations with crop N-uptake of 10 kinds of farmland soils with different physical and chemical
properties on the Loess Plateau were investigated. Effect of SON on evaluating soil N-supplying capacity was studied. [Result] The
results showed that mean content of initial SON (23.9 mg-kg™") of 10 soils was 28.8% of initial total soluble nitrogen (TSN) and 2.4%
of total nitrogen (TN). The percent of cumulative SON in leaching TSN during incubation was higher than 28.8% and as high as the
percent of cumulative NH,"-N. After 217 days water-logged incubation, the mean cumulative SON content was 118.1 mgkg™, 46.4%
of cumulative TSN. Np had close correlation with TN, the correlation coefficients were 0.92 (P<<0.01, without SON) and 0.88 (P<<

0.01, with SON), respectively. N mineralization potential(Np) and mineralization rate constant(Kp) were different with the soil types..
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Np of Los-Orthic Entisols and Ust-Sandiic Entisols were lower than that of Eum-Orthrosols. K decreased and the mineralization
rate constant of resistant materials (Kg) increased when considering SON. [ Conclusion] Cumulative NH,'-N is a good evaluating
index of soil N-supplying not only for the first season crop, but also for two successive season crops. Np is more correct in revealing
the potential mineralizable nitrogen when SON was regarded as mineralized N, although cumulative SON alone is not a good index
for the potential of mineralizable nitrogen. And cumulative TSN could also be taken as an index for the potential mineralizable
nitrogen to some extent. Cumulative NH,'-N, TSN and N, are satisfactory indexes for the potential mineralizable nitrogen,

especially in estimating the potential mineralizable nitrogen of the soil for two successive season crops. And cumulative TSN and Np

in evaluating the permanence of soil N-supply has better effects when SON was included.
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Table 1 The physical and chemical properties of soils in experiment

R s AL B WY WA A A%

o ddgeen o o o ) aCO;  pH

£ Soil type oc TN 3 A Nunin (M8 ) Mmm“’(% (1,0)
No. (ke (gkg)  Bc(ugg) By(ugg) NOy-N NHS/N  (uggh

1 TP FF k. Ust-Sandiic Entisols 6.56 0.82 168.3 36.9 76.0 7.5 27.06 431 8.0
3 TP FF k. Ust-Sandiic Entisols 4.12 0.50 122.3 30.4 50.8 6.7 13.04 8.30 8.3
6 5 + IE % Bt Los-Orthic Entisols 7.31 0.82 185.3 222 17.9 6.6 4.88 10.38 8.4
7 5 + IE % Bt Los-Orthic Entisols 6.45 1.02 162.6 22.6 39.2 6.8 12.14 8.96 8.1
9 5 + IE % Bt Los-Orthic Entisols 12.10 1.02 166.8 19.3 81.3 8.1 6.55 10.24 8.3
11 TR 7 T 34)8 £ Hap-Ustic Isohumisols 491 0.81 63.0 8.4 16.9 6.6 13.89 989 83
13 +#FHEA K+ Eum-Orthrosols 14.84 1.64 442.4 59.8 24.7 10.0 17.00 12.50 8.3
17 +#FHEA K 1 Eum-Orthrosols 6.56 1.26 364.1 56.3 20.4 7.2 16.43 7.77 8.2
22 +#FHEA K 1 Eum-Orthrosols 9.52 1.58 318.4 38.2 139.9 8.2 190.71 9.50 7.8
25 + PR 1 Eum-Orthrosols 11.70 1.47 299.2 45.6 64.9 6.4 22.07 7.44 8.2
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BFK, IngEL B, EE R 40°C EELE SR N
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147,182, 217 d 43 AT, CEEIFIE nI A AL
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3UO , BELEN TR, e ANLEL S,
BB O TN 25 ml 28 7K [F BT gk s 5%
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25 ml K ECE W CEE S R 0.002 mol-L!
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TR BT RIS b 2 b 4

h R0 Bk o B R A A AL - A O T A
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IHE ] SAS GEvH AT HEAT J5 22 5y BT KB, P=0.9727,
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Fig. 2 Curves of cumulative mineralized nitrogen of 217 days water-logged incubation (a: without SON; b: with SON)
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TEREFR 14 d Ja AR B RE, MEH SON J&, ik
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Bl IWHHERTPIE, WoKREFR 217 d, B
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WP E R EFE (TSN (B NH,-N 1 SON Z &
Z D (1) 37.0%~54.6%, T35 46.4%. A[E] LR TR

x2 217 d BKEFTELHMNRRERABIER

217d )5, RN, S ERR L. fiET
T B 8 N AR R A SR BRI
123.9, 113.5. 84.0 F1161.1 mgkg"': TSNc &4y
Bk 211.8. 217.8. 133.3 fl1321.9 mgkg'; SON¢ %>
Wk 87.9. 1043, 49.3 F1160.8 mgkg”, 7>l i 4%
7 13.3%. 10.9%. 6.1%F1 10.8%. %I TiX 4 3135,
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Table 2 Cumulative mineralized nitrogen with 217 days water-logged incubation

L FEG T BRI SR R E SRR IER AR HUA AR TEE LA R
Soil No. Soil type Cumulative NH,;*-N SHHE TSNe SR E SONc T 7 EL
(mg'kg) (mg'kg™) (mg'kg") SON¢/ TSN (%)
1 T FUB L Ust-Sandiic Entisols 141.4d 236.8 ¢ 95.4 403
3 T FUB L Ust-Sandiic Entisols 106.5 h 1869 ¢ 80.4 43.0
6 5+ IE% B+ Los-Orthic Entisols 117.5f 226.8 cd 109.3 482
7 # +1EH Bt Los-Orthic Entisols 1075 ¢g 205.7d 98.1 47.7
9 5 - IE% B+ Los-Orthic Entisols 1155¢ 220.9 ¢ 105.4 47.7
11 fAl & T4+ Hap-Ustic Isohumisols 84.0 1 1332 f 493 37.0
13 +HFEHEA K L Eum-Orthrosols 181.0a 326.5a 145.4 445
17 +HEHE AR L Eum-Orthrosols 155.5b 3122 ab 156.8 50.2
22 +HFEHE AR 1 Eum-Orthrosols 156.5b 3148 b 158.3 50.3
25 +#FEHE AR 1 Eum-Orthrosols 151.8 ¢ 334.1 ab 182.5 54.6
FrifE % SD 29.3 71.1 46.6
¥ Mean 131.7 249.8 118.1 46.4

[RIZI AR R P BRI R s 22 AN 3% Means with the same letter are not significantly different in the same column

KEWFFORI, X B B — 2 e
SR, RENS R A LA LD R %A
UK 138 P 2 5 AT HLR S B0 B AIAHER ™ 1L
BNy, —HIIARERAR . SR
Aoy CRERLEAMER R L5 ) TR, i
Fan TR, FRIEA LT AR L. R
N

Niw=Np[1-exp(-kpt) ][+ Nr[1-exp(-kgt)]

X, Ny AR SRR, Npo Nr 200000 50 A
HER BN T kpy ke 70004 0 AL AAER 1k
I A E R AR SOR I BRI 0] 15 77 911 S0
AR B S5 R 3,

M 3 AT, ANE R S A B Np H
AR 222 AR, R BT B bR B L I 8 T

TS RS BT EREP AL L, R
KFLHEPAN Lo KT O B AL E A
Moy, kp AT kps BFE SON Ji7, Np W&,
PR N L5 SONCFRAMEA 2 1 kp 98/, ke
wam, X459 4875, SON EELE S WEE, H
ARG RG, H RN, B
XTI

MBI G 45 E, Np 52 KREY): A
SON K}, Np2&ZE=RM 2.1%~5.0%, T4 3.5%
(11 5 RS , HAZEAERECH 0.92 (P <0.01) ;
35 SON J&, Np HEREGEM 9.5% (5.0%~
13.3%) , HEN 2 E EAC, HIXRECH 0.88
(P<0.01) AL/ AR & B (> 1 gkg ™
1) L BN 1 R A 5 AT



1078 + A 414
*3 AHEF WIENES RS

Table 3  Simulation results by using two-pool first order exponential model of organic nitrogen mineralization

TREG 45 SON  Without SON {45 SON  With SON

Soil No.  Np(mgkg") kp(dh) Nr(mgkg™) kp(d™") SEE  Np(mgkg") i) Nr(mgkg!)  ke(d™) SEE
1 30.4 0.598 366.3(E) 0.002(E) 49 91.0 0.215 350.2 0.003 5.0
3 10.7 0.912 2968337.2(E) 0.000(E) 5.0 52.8 0.190 442292.1(E) 0.000(E) 34
6 247 0.437 887937.1(E) 0.000(E) 5.4 79.4 0.170 2777(E)  0.004(E) 52
7 21.8 0.637 1214.3(E) 0.000(E) 5.4 76.4 0.190 2362(E)  0.004(E) 55
9 31.4 0.362 314.3(E) 0.002(E) 5.0 99.7 0.181 258.3(E)  0.003(E) 6.0
11 180.9(E) 0.003(E) 84.6 0.000 5.0 40.5 0.206 282.5(E)  0.002(E) 5.9
13 81.6 0.253 164.3 0.005 39 160.7 0.154 219.4 0.007 4.9
17 63.2 0.331 192.7 0.003 4.2 167.9 0.157 208.3 0.006 5.7

22 64.9 0.224 183.1 0.003 4.4 157.2 0.141 249.3 0.005 32

25 51.8 0.279 174.0 0.004 4.0 128.3 0.136 237.1 0.010 3.7

b3 E F ARG (5 2R AT SEE BB Al vh-brifein 22

Simulating values with “E” mean not agree with real values; SEE: Standard error estimate of model

AT A A T (<0.85 gkg™) e 3 25354
B RCRA R 22, LHAEAELRE SON I X ot 22 55 5
WA S, AR SCRRAROEN Y, X FE LR Nps Ng Al kpe
ke FURAIOREIHCAAU G S5, AN RE R 7S ™ 72 L
TR EN AT R T T EE Y
+, AFE SON I (Np+N)/N, REE R 1.52, 3G
SON Jii, HEUHFE] 1,19, AESzprisgsikesh, B8
147 d J5 HIEE G LB B, 55 182~217 KIMIH]
1 35 d WITLAEERD, W (Np+NR)/N,, HAE Eik
1.52, BARESLFRANTF. 1fEFE SON J&, A4 4,
R TP L. AEAVELFS SON I, “Fhb s
et (35 ) R FIEEHECE (6 5 H1 7 5) i
o 14 Ne TR, HXH N ke T2, Ui
X3 A AL R A R AR . fEALE
SON J&, XA TP TH T 3 5 13 N Tk
B, XN ke AE. 1 HHEHA N TR
SON 5757, H Nr AR, ke AHXTECK, ANlF] 1
B X 22 5, SRS FIRA LA IR A .
TR T R RS I B T A AT
T, AL AR EY, A R A TR
HHURE D, BB A o T B+
P b S Aigd, R A, A HIEN LA
XSS, AERMEEA RN 2, S0 LA
SR I, #E40HE SON J&, ABWS S e B 411 +
B ae ). - HESE LA PUE S AL
SR FH AR R 00 A e A SR AT O A 2

2.4 MEESTREIE SON BETIBMT AL HIEHR

Y

VEDIREM SR ] 3 A 8 R e BRI AL, XK
SSOR T 3B LR D e AR BRI,
TR AT VPY IR AERRIL, e nIAT AL
fabr, DALEE IS B AR T AL 57
PRI, IR PR RS E, AR
RIS E, 1 KB IREN S T A, A
BLFRHA S Aok T VR U [ I 52 R R A A
BT AR, X DAERA VPN K G TR A e A
REMS A T TR T TR Dk, b T HEF PR 7E
ALFEAAELTS SON I /KR FRILAE Ml T T i A
JIJ5 T EFIFIRLE,  ARBE R a7 UG I 24k 1k
BAEY A S S, WILEAT VY, BT g
A EE RN . BRI EIR AR IR 4. N
x4 R, BT ANER AR 0.020~0.057
g/pot, V3474 0.038 g/pot, HLLPNZEA/NLFIE F K
SR AR ALAE 0.049~0.138 glpot, ¥k 0.095
g/pot, NI ZEAEDR B2 ) R R RS R
TRET 15.4%H1 38.3%; i TSNc 1) 8.3%%1 20.6%,
AR 2.0%H 4.9%. AWFTOESEVEYR A &
BT AL TE ML BB 1 B 51 6 AR 5 £ 4 957 20T
FER B AFYRE R KA T EHLEM 2/5.

CIAEYIR R AR R 2 LT A G HT, S PRSI
5 =W E v EIRAR I S A TFB. e, AT
HER VPN AR50 T /K R5 7R VL3R5 1 LRI R BR AE S
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Table 4 N uptake by crop and the percent of N uptake in cumulative mineralized N and total N
SRR A RS R R W SR i A AR I R R W SR LR
Soil No. N uptake (g/pot) N uptake/ Cumulative NH;*-N (%) N uptake/TSN¢ (%) N uptake/TN (%)
N U S NE U E S N N FAK NE N FK
Wheat Wheat & maize Wheat Wheat & maize Wheat Wheat & maize Wheat Wheat & maize
1 0.057 0.138 21.6 523 12.9 31.2 3.7 9.0
3 0.027 0.068 13.5 34.0 7.7 19.4 2.9 7.3
6 0.031 0.067 14.2 30.6 7.3 15.9 2.0 4.4
7 0.041 0.091 20.5 45.5 10.7 23.8 2.2 4.8
9 0.031 0.073 14.4 34.0 7.5 17.8 1.6 3.8
11 0.020 0.049 13.0 31.1 8.2 19.6 13 32
13 0.051 0.133 15.3 40.0 8.5 222 1.7 4.4
17 0.039 0.101 13.7 354 6.8 17.6 1.7 4.4
22 0.046 0.136 15.8 46.6 7.8 232 1.6 4.6
25 0.034 0.095 12.1 33.7 5.58 15.30 1.2 35
V4% Mean 0.038 0.095 15.4 383 8.3 20.6 2.0 4.9

W IERT A B TR, SRR E R A =
HEATHISC T, S5 5. Hip SONe R
] CRIESSE 217 O KEHEAHAE RFE, TSNeRR
R A ok A BB, TN R HIEAEG Ny
H Ng 73 AR G0 FIHER 0 40 %, Np Al Ny
MY ALHE SON FIALHE SON RS . 5P
FHHTHICO MR EHEE 4 Fobs E MUAIRSE H . FHOG
TR, RAEFHARSEBRE S —FEY
W A B W IEAHSE (r=0.74%, P=0.014) , 415
PRIBIARIL BT & 4Rbs S W ZAEY) SR A S A
KN WA, HP SR B E. TSNey 2% A
045 S 45 SON I 1) Np 155 1EY) IR AUk B e 2%
B KT, o )RV B R A R A R R U K,
HMEHE SON W) Np M TSNeo SAF, AR
SRRV /T R A FRbR, AUEE T

x5 BURRENTMERSEFXEEYREENEXIT

H—AEY, M HARE M TESLHEEY; SONe A
A AR A e B R e bR, A Np S b2 n)
WAL ESET, FE SON J& B InuERf; TSNe /e
PR AR REAS e HIE T LA, SR BEHE.
TSNc A Np 75 [ Weph ZEEY) 38 v 4b 20 2408 5
It

ANTRI 557 1 R) AR A0 6 R AR A S Bl 3 mT 4k,
RIS IBRAR . ARG TR R R E S5
W AT LR 6. 3 6 mI4n, {EATATRT 9%
TR 4 25 S B 5 /N R R ORI B W S A
N LE B TR /N W R A DG 5y, D B /N2 )
REA L LA PPN A R S & R H 3 i 5
MR 048 SON Jii, A-A 537 1 I b 2 R AR R &
H—EYRE AT, KA RE, 1Y
P ZEAE R R A DG R AR 2 19, Y918 R KO

Table 5 Correlation analysis of N uptake by crop with different evaluation indexes of soil N-supplying

SRR TSNec  SONc TN  A{ff SON I b3 4K SON i L3
Cumulative NH4"-N Potential without SON Potential with SON
ND NR ND NR
HANZRHERRERL (0 0.74* 0.58 0.42 0.47 0.48 0.76 0.58 0.67
Coefficient with N uptake by wheat
G Probability (P) 0.014 0.082 0.228 0.167 0.186 0.140 0.078 0.220
5N AR SRR AR SR R B () 0.84% 0.71*  0.57 0.63*  0.67* 0.79 0.72* 0.53
Coefficient with N uptake by wheat & maize
{7 E Probability (P) 0.002 0.020 0.084 0.050 0.049 0.112 0.020 0.360
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Table 6 Correlation coefficient of crop nitrogen uptake with cumulative mineralized nitrogen

eI A 4% SON Without SON f13% SON  With SON
Incubation time (d) /N Wheat /NFZEK Wheat & maize /NE Wheat /NFZ K Wheat & maize
4 0.70* 0.79%%* 0.71* 0.81%*
7 0.65* 0.76** 0.61* 0.72%
14 0.64* 0.76%* 0.62* 0.73*
21 0.64* 0.77%* 0.59 0.73*
35 0.63* 0.77** 0.55 0.69*
49 0.62* 0.77%* 0.54 0.69%*
70 0.68* 0.80** 0.56 0.70*
91 0.68* 0.80%* 0.56 0.69*
119 0.68* 0.81%* 0.56 0.69*
147 0.69* 0.81%* 0.56 0.69*
182 0.74%* 0.84%%* 0.77%* 0.86**
217 0.74%%* 0.85%%* 0.77%* 0.86**

=*RIR P<0.01; * Fx P<0.05

** Represents the significant difference at 0.01 levels; * Represents the significant difference at 0.05 levels

Xt Uil], SON FLEAEIMA A2 . LU ESR
E— U] T 45 SON J&, $IGES A (A4
SON W LA BAE) HE e T B e A )ik i
770 BAR TIREE I R A LA SON 1X
— PR, {2 SON 3R A 2 AE W RER I - 2R R
B, BN FEES B Y TSRS
A RERAEICR ] <
3 iR

RO R AR 1923 4EHE H I 1 W i
B BEISEEE . BT I INE R LRI AR
AL A E KD AR, HAAE
A MR R FZAN ) BIREAT T, AERCA 4%
T AR SRR SR A R AR . HE
VIR o 1) 3 A R RS £R G SRR R 1 T
BE-AEA)-FREE N M DR R IR R, L RAE R A
HEHENSWRRHE T KB IR A IR A4
N ERFE LRI E PR NH, -N o WEK B 77k
1 Waring Fil Bremner!'*1F- 1964 4E42H, fATI7E &5
IR FRIE IR R TN TARRERG b, E R T
30°C P JEMEK R IR . IR IE 145 R Sl G TR
R GRS . XA THEMIL A T AN b 2% il
RS R G, Jr ke, HERIE NH,'-N
BIH] . 1966 4, Keeney Al Bremner! it — 25 (it 7 ¥

IKFE 7%k . Bremner 51N HIAEHEAK SAE R, 40°C
TR BA TR R, KRV 2 0 A i SR R
OHFHFZENE NH,-N; @n] LAAA B AR5 77 1 f5 vh R 45
B IE EL 7K A AT 1R K 3 45 R B 1) s RS 2 I
WL AR Z A S @l T AL
WA B G, ] DA R Rl B, DRI R
SRR (B ETRAAAE— ok ba, BT 2
BG TR TR TR IR B g o ), AN W ot
BRIL R T WK AR K R 710
WKL e e I BNV, HE 1982
I g s R IS AR R BN DS, X
BONEAE R4 EI R H a6 2 . Gk 2 LI TAE
TR I K R FR0 0 e S I T AL, X IR
RIRL . KIS E R R B 5, B3R T
TREA PR, 20t ZAERRIGE T, WK Rk
LA — AN A FEIN e TR IR I 1 . ARSI
FEUEIH, FEREFR AN 1h 7= A S A R AR AR 2
PR T AL A B R e bR, AOE B TS — = EY),
I HARE ] TE LM ZRAEY), Rl 5 ECAR
HFKRE D). B LT AWKETR, W
A% ST Y SON . ILAE BRI 2 W70 R I,
SON 7r I ae ) Iy i A EZAEH], i HARRE 7%
AR BEA B R RTE o ARG B i A AR
TR L R LA E I )
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SON & 3wt B/ 1 62.7%, HAa%M
3.43%; ABFFCRIL, XAHN ISR, SON ~FB)
AR REIT 28.8%, (HAEM 2.4%. AL, PRI
8, SON (F AR LBl b beils, o5 Itk U
ol 22 et K, e AT R G 11 Ji IR 2 A T 3 A4
Z % SON AR REE, MM AR K. Sk
-, SON & nryth M A 2L R 43, o 1
BALAERE ) AN, BAX I A R, (IR R EA
RSB AN 2 SR AE M TRAEY) A ROE A N D)
AHH? SON &7 m] MR N A bR 2 1KLL 5T
SEAEAFHEF ), RO I 5 TSR > . AR
KW, SON AfeHMAE N R b Z e ds, HH
Np S W -3 n i fb ZB 40T, 38 SON J& B InvfEef;
AR REAE— R B A S e - S T A S
TEARATEFRI, R B E S /N R ORI R AE
YR R A DG DL R N A MR R AR DG P v, it
A B2 N IR R A A2 A FRVER T A 8 R B R
e - T A B AR s ALHE SON J& , AT 557 1A
RS TER S S — R R E AR RN, K
AN, RS PR A OGRS I, 1)
K WEEKT, U] SON LW AR A 2t % . B L4
FHEB] T ALHE SON Ji&, Br 7= PR IS nl v v R T
St R AL ERE ST, [l B SON I 2%
PRGNS

4 ZEig

4.1 SON S AEn B AR WEHIEMHKKR
(r=0.89, P<<0.01) , &Rtk 22028 1) F A Bl 43
A5 RFMRA B E ARSI FRRIEES AR T,
SON i s, LT SESA ST Y.
4.2 WA FEENBRA &5 R, Z0 A5
e# (Np) AR EWEE FAHCCR, A SON
AR RSN 0.92, 145 SON 2y 0.88, HJIAM B
Ko & SON J& Zpi A e i & 8 n, R fhidi %
PN, THER B AR 2 0 o X — 45 R 4575, SON
REEM G WA, HaFE—Ma%E5, L
RIS, RV A LA 30 o
4.3 HEKIGFR IR S E SR E AR & VR AL
RIBIFabr, AMUEE T2 —ZEY, i B
THELHZEEY); SON BFEARE HAAE Ry R Wen] i~
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