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Organic N mineralization in typical soils of the Loess Plateau
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Abstract; The objective of this experiment was to improve our understanding of soil organic N mineralization in the Loess
Plateau. Typical soils were sampled from north to south in the Loess Plateau and soil organic N mineralization was measured
in the soils using the Bremner incubation method. The soils were incubated for 60 d. The results showed that part of NH, -
N released during mineralization was fixed by clay minerals in these soils, so in order to get reliable results, we must
consider this when determining total organic N mineralization. The amount of organic N mineralization was significantly
different among the soil types. Specifically, the amount of mineralization decreased in the order Eum-Orthic Anthrosols >
Los-Orthic Entisols > Hap-Ustic Isohumisols > Ust-Sandiic Entisols. The amount of organic N mineralization decreased
from south to north across the Loess Plateau. The addition of Medicago sativa residue, which has a low C:N ratio (C/N =

21.7) , increased the amount of organic N mineralization. In contrast, the addition of Stipa bungeana residue, which has a
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high C:N ratio (C/N =43.3), increased microbial immobilization of soil mineral N. There were significant differences in
the amount of organic N mineralization at 20d (p =0.0117) , 40d (p =0.0109) , and 60d (p =0.0073) depending on the
type of vegetation growing on the soil at the time the samples were collected. The amount of organic N mineralization tended
to decrease in the order: forest soil > bare land soil > grassland soil > farmland soil. The addition of ( NH,),SO, to the
soil resulted in a decrease in the N mineralization rate at 20d (p =0.0037), 40d (p =0.0033), and 60d (p =0.0027)
compared to soils which did not receive (NH,),S0,. There was a significant difference in the N mineralization tate among
the different soil types when incubated for 20d (p =0.0092) and 40d (p =0.0381) , however, there was no significant
difference in mineralization rates among the soils ( when incubated for 60d. Organic N mineralization rates tended to
decrease in the order: Ust-Sandiic Entisols > Los-Orthic Entisols > Eum-Orthic Anthrosols > Hap-Ustic Isohumisols.

The results showed that total organic N mineralization rates increased from south to north in the Loess Plateau.

Key Words: the Loess Plateau; soil N mineralization; non-exchangeable ammonium

THEEE 80% L ELVEVIAHE, AL A% KA S BT, RE239 Lk
I, 7 BeRE AL A AT B R R R D RS R HIEANR R L RRIEE TR RS . Hik, Bk
H R R LR T AR A ) R REIG A B 1 EERIE , IR HAE B AR R EE S T
KBRS . BENIMNE XA T IR Re! Y BRI E RN ER 2 2 HER
EEW AR B 3 pH (B AR 1 A B PURBBRA LS, (Bt R RERABIE
E B T S5 R TR BGST RAR L, MR EEEF SRR g SAN L, RSN EIAY
WEREFMGER, WAEFTER R RESEARRIE A HE AR, EXRESATBURE
KA A NH; -N BER BN HEEREMR G, R U ESY My, THDEHRL, &
TEEHFREALBEHAN L EEERREESRGLRNE 50 (39.57 £0.78) %, (32.91 =
6.82) % F(29.74 £7.01) % s PMEZ FUN FRCHPIS = 0, TR EH N LB BES&+HHE 62.1% ~
78.9% 3 B AR 2 S Bro R, Bk gt R B A D AR R EE A b+ R IR A A I
AR , T8 A ML (L B T B 45 SRR B, BV P TS WL LB, E T E R SRR S
TR RARE LR RN, A BER R EELHESRHEE, RTHRAMKIEFRE, RIE
R R R LR IEscHet: NH; -N 2849 36 1, BFET 8+ B R 4 AP B + e MR B
At R R B R, R U AR R BLR L B R — R R IR
1 #RS5HE
1.1 At EAE e

M E T B g AL B ARRTE R V2 B8 B S 43 B R BUR R B 2 2 (bRt 25 4 R R
V) &4 0 ~20cm HELHE(FR 1 MK 2) FHCRBRBEANS S ; HELARRETE TERE D%
T SR SRE FHES, BASHRWRLRES, TRERT PHBS T 3 un i, LU
9% NH, -N GHLEH LRI EA %+ MR

A C/N BB B2 (C/N ey 43.3) F1 C/N 8K 2B 78 (C/N Heoh 21.7) R E s, Bl
PR A 5t 0. 25mm )5, % F
1.2 Rt

B 3 AETF 135 A LR IS AU, 848 24 A4S RN HLRH A i #0433l ALK
C/N BB B C/N BB RS 3 FpEA; SRR ARIAG I (NH, ) ,S0,% 2 MKF, AR ELFTE,
HMaap A A, B EEOK A HLYR A (NH, ), S0, B & #%200mgN-kg ™ + %4, Fi Waring 1
Bremner $2 H B9 /K B3 5735 (Sg T3 +12. Sml ZMK) BEATHKIESE, 35545 A 80 ml INEEMBIE O, &

hitp : //www. ecologica. cn



4942 B 5 % W 28 %
F1 iR
Table 1 Soil samples
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No. Sampling place Longitude, Latitude  Elevation(m) Terrain Vegetation Soil type
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> gma X516 N9 gt Rotii e REERHRE
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s BEFER o D8t e D REEWERE
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(DShengmu Liudaogou; 2)Ansai Dunsan ;3)Ansai Zhifanggou; @Fuxian Ziwuling; &) Luochuan; @ Yangling; (?) Ust-Sandiic Entisols; @Los-Orthic

Entisols; @Hap-Ustic Isohumisols; @Eum-Orthic Anthrosols
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F2 fudtEER
Table 2 Properties of soil used in field experiment
B 2R Wb & B % e NH,; N TEScHtE NH, N
éﬁf 0. M. Total N Clay Exchangeable NH," -N Non-exchangeable NH," -N
(g-kg™!) (g-kg™!) ( <0.001mm) (mg-kg™!) (mg-kg™!)

1 4.25 0.24 18.9 7.1 155.5

2 2.95 0.26 14.9 5.0 160.7

3 3.94 0.24 11.9 7.3 160.3

4 3.00 0.21 15.4 5.3 169.8

5 6.75 0.31 13.9 8.1 148.5

6 5.19 0.25 13.1 6.3 163.4

7 10.29 0.51 16.7 6.6 167.2

8 10.29 0.53 15.7 6.6 170.1

9 12. 54 0.72 17.8 9.7 169.0
10 14.29 0.56 13.2 7.9 156.0
11 15.15 0.70 17.5 8.6 178.6
12 15.89 0.81 19.2 8.7 188.8
13 14.12 0.75 21.3 7.2 191.7
14 40.64 1.52 12.1 11.9 223.5
15 26.53 1.21 19.4 10.6 186.6
16 30.40 1.41 13.9 11.6 188.0
17 17.92 0.98 19.9 8.7 190.7
18 18.88 0.81 18.2 8.4 228.9
19 11.97 0.59 21.3 7.6 208.6
20 13.39 0.69 28.5 6.4 197.7
21 11.97 0.59 21.3 7.6 208.6
22 13.39 0.69 28.5 6.4 197.7
23 18.09 0.93 32.6 9.0 246.8
24 24.57 1.16 40.0 12.9 248.9

FIFEIEFRF 46 (0d, BP B ) \20,40 d F160 d AR HL NH, -N, &428), 555 A 12. 5ml 2 mol/L KCI, #i
% 30 min, B0 K HEWHFEE] 100 ml FEHH, A5 25 ml 2 mol/ L KC1,#EHE 1 min, B K L IEW
AP LAREEMT, B 1 mol/ L KCI 2 mol/ L KCI, HiHE, R H, A 10 ml ZE18/K AU KCl, [F] B Eik
V2R, IG5 ml ZEMBAKHRUE 1 K, U IR R 2 AREY, BB ESZE 100 ml, BRUF4E%E
FRH 3BT 12. 5 ml ZEMBAKTLE 40C T35, EBREIUG, 77 2 M EEE.LE P 17 50C T4t
T, B4, 3 0. 25 mm §f , AT EJE 3 #ek NH, -N e E R 2 PR,
2.3 WEHE

TEAHRN E A ERRASmBAEE AR EARNE AT RES S8
Mastersizer 200 U3 YH7 BE AT E 5 TR 06 R 3% 45 TS 30 et NH, -N ) Bremner 391 E ™ 11 mol/L
KC1 & BUS FH EESE R S/ A0 & 5 + 3 JE 358tk NH, -N i Bremner-Silvar 3k "' : 3555 45 505 9 48
BT, BRECAAE 1. 00g 3 100 B, A 20 ml SHEUIRERSH (KBrO) 15, #5050 E 2h )5, 7818 7K 60ml, 2
W Smin, B ESRME EEER, BLL0.5 mol/L KC S+ HEHK, BLFE LER, HERGER P
NH, -N4 Ik, DL EBRA RS Y3 #tt NH, B3R A 20m1 Smol/L HF-HCL ¥5¥ , #ik ¥ 24h, 53
S EEA NH -N M5 Y/5 , B B siE BN E .
2 ZERS54H
2.1 ANAEF S BRPEREIEZ S NH, -N AUAEREIEsc#M: NH, -N 5 I

AR Ab 3SR B A et AR etk NH, -N 8L 3R 3, M 24 NEHEFE (R 3) , K ERF
Ja, B3EERR e NH, -N B30, 3+ L IEAR MR, A& LG VHE, & imIEsc#etk NH) -N % 183. 8
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mg-kg ™", H3% 20,40 d F1 60 d BJE3SHedE NH, -N 4} F1% 251.6.242.3 mg-kg ™' F1233.9 mg-kg™" , 4} HI A2
YEH 67.8.58. 5 mg -kg ™ H 50. Img-kg ™' (p <0.01) , HIMEGIERT Btk NH, -N, 3 BB HLELMEF 4 1%
ARREFM NH; N, L3RI NH, -N RAHLED L4 NH) -N 25304 85 P NH, Nk 4b
FREAF, AR YIE SR A T RIR;40°C YRR E M EKKS, SEE LT YR BERYT K, &
BB R IR SRSt NH, -N 3808, NS A8 , 723597 20.40d 71 60d B AL
RIS FI N 18.5.36.6 mg-kg ™' F149.3 mg-kg ™", ARHEIE e NH, -N (93 i, Mg 4L & 551
2 86.3.95.1 mg-kg™ ' M199.5 mg-kg™' o BAR, WIRA IR B NH, -N B3I &, W35 LR & 154G
67.8.58.5 mg-kg ' f150.1 mg-kg ™', B, EIEFLEAT, RA % B L9 B & Rk 35 # 4 NH, N,
A RREHER AR AT LR, DT U aEIEsc#d: NH -N il E M5 LR EHIT 247

£3 B NHS -N RENGR L8R R RIELZ B NH -N ELERTLE(n=24)
Table 3 N mineralization with different N amendments

AEIERM AR L&
pham ﬁﬁ%ﬁ%ﬁ?&%ﬁ](mg'kg'_l) (mg"kg"l) '
Troatment Exchangeable ammonium The'accumulatlve mineralizable N

excluding non-exchangeable ammonium
0d 20d 40d 60d 20d 40d 60d
13 Soil 8.2 34.7 50.0 60.0 26.5 41.8 51.8
13 Soil + (NH, ),SO0, 176.6 160.7 177.8 187.9 -15.9 1.2 11.3
13 Soil + 4B 7E Medicago stativa 11.5 95.8 120.1 132.9 84.3 108.6 121.4
13 Soil + B E Medicago stativa + (NH, ),S0, 183.0 232.0 260.4 273.5 49.0 77.4 90.5
135 Soil + KTEE Stipa bungeana 10.8 29.4 39.5 53.9 18.6 28.7 43.1
135 Soil + KTEE Stipa bungeana + (NH, ),S0, 183.6 131.9 144.9 161.2 -51.7 -38.7 -22.4
IR AN LR
R BEER (mg-kg ™) (mg-kg™)
K38 Treatment Non-exchangeable ammonium The accumulative mineralizable N
including non-exchangeable ammonium
0d 20d 40d 60d 20d 40d 60d
13 Soil 183.8 218.2 209.0 204.9 60.9 67.0 73.0
13 Soil + (NH, ),SO0, 183.8 263.7 253.0 244.9 64.0 70.5 72.4
13 Soil + 4B 7E Medicago stativa 183.8 245.1 234.3 229.9 145.7 159.1 167.6
13 Soil + B E Medicago stativa + (NH, ),S0, 183.8 282.3 282.8 261.3 147.5 176.4 168.0
135 Soil + KTEE Stipa bungeana 183.8 227.4 214.9 211.2 62.3 59.9 70.6
135 Soil + KTEE Stipa bungeana + (NH, ),S0, 183.8 273.1 260.0 251.4 37.6 37.5 45.2

22 WHSHAR L REHLRG LR F4 FMENDEXNENET L RRBHKMA(mg-kg ') (n=24)
%ﬁnﬁm%ﬂﬁrﬁmﬁﬁ% E‘J?ﬁuﬁl mb% 4 ° ﬁ%‘i Table 4 Effect of organic matter on :he accumul;nlfve gmineralizable
SR IR A LR X3 5% 20,40 d f160d

AR WHFERBERW (p<0.0001), B momp 318 Incubation time (d)
BB TELE 20,40 d #1160 d HHLEAF (L RBEFry  Orgenic material 20d 40d 60d
4381 146.6.167.8 mg-kg ™ M1 167.8 mg-kg™',4rp MR 62.58  68.0B  72.7B

Medicago sativa 146.6 A 167.8A 167.8A
HOXHEIA 84. 1 mg-kg™ (134.6% ) .99.8 mg-kg™ b Medicoso sa 7 7

K Stipa bungeana 49.9C 48.7C 57.9C
(146.8%) #195.1 (130.8%) , &M HIHIZ 57915 AT EE RANAE 2 E FEA N R ER RS

WBEKF, HEETREEFRIE: —REH T HE (0. 0)ZBE(p<0.05), HANFBERERRBE (p>
HEAVEND I, —BEEHEEARGEVEZMT  0.05), F&R  Means followed by the different capital or small letters in
A IR AR 5 20.40d 1 60d B A HLET 4L the columns are significant at p < 0. 0lor p < 0. 05, respectively ( SSR
EREEH N 49.9, 48.7 mg‘kg_l #157.9 mg °kg_1 , method) ; the same indication is used in the following tables
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W BE/NTRBAFEMA YR 58 HR) ANAT L E, TR 518/ 12.6 mg-kg™' (20.2% ) ,19. 3
mg-kg ' (28.4% ) 1 14.8 mg-kg ™' (20.4% ) , JiBA%IN C/N BRI EAR 3 T FRAAIBAEYIE
2.3 %Shn NH, -N 5t HEE YRS LR

A (NH,),S0, BEEH T EAVNRY LB (FES). FETEHA, A (NH,),S0,7E3E5F 20 d At
KB 4L BAE (83.0 mg-kg™') BEMT XTI+ (89.6 mg-kg ™) (p =0.0348) ; (NH, ),S0, %3 5% 40 d if +
By R BERENFNA BE (p =0.961) ;MM (NH, ) ,S0, %5+ 60d o) 139 (LA BB E W ik BE
KF(p<0.05):fmA (NH,),SO, B H L M EME X 95.2 mg-kg™', Xt R (103. 7 mg-kg™') W/ 8.5
mg-kg™' (8.2 %) ,FAEX—BRE KRR T8-S S0~ W+ 2 5SHYAN LE L Y BA — & Wk 1E A
A X, B — 5

B HLYPRHS 0 (NH,, ) , SO, AN B R &4 K77 R A WA L BB H W RFE S BN, p 4518
0.00741.0.0367 F10.0140, 35 20.40d F1 60d B +3|A VAW L BH LGN E AL E 75 A1 (NH, ), SO, Ab 3
BB, 50BN 147.5.,176. 4mg -kg ™' F1 168. Omg - kg ™', DL AR N 4& 2 B A1 (NH, ) , SO, 4L B, 43 51K 37. 6.
37.5mg-kg ™' fl 45.2mg-kg ™",
2.4 ARREMHFEEVRTILHZR ] iy

LHOSHIRT, ABT IR (K6 B s 1ae as of s syt o te st
6 WILIEH, TILIEFE 20.40d, B 1EF 60d, Z 3 mineralizable N

AR HENRIAINLBEHAN L BLER NH; -N 3% 554 A] Incubation period(d)
FRL TR TR R ek w m
0 89.6A 95.4A 103.7A

g, +HREHFAATMELEFEFRIHEZERK, &
B TEXME TR R R AR K, B+
ETHREREBILEERWMLEN 2 ~3 BT
RS FET AL LA, HiA 3 B L BESS 20 ~60d, LR B K, B HEZ LA LR KT L EER
H=7E 357 20d,

200 83.0B 94.8A 95.2B

F6 FRAXBTFEENATUNER(n=24)
Table 6 Differences in the accumulative mineralizable N among different soil types

T B (mgkg™!) T (%)

TR The accumulative mineralizable N The rate of N mineralization
Soil type 3 F:A}E] Incubation time(d) 3350} E] Incubation time (d)

20 40 60 20 40 60
?@V)ﬁ%‘fﬁﬁ}i(n=6) 32.6b 37.0a 34.3a 13.1A 14.5a 13.2a
Ust-Sandiic Entisols
BT EEHFHRL(n=10)
Los-Orthic Entisols 87.0a 94.0b 101.9b 9.6B 10.4a 11.2a
fﬁﬁ?iﬁi@)ﬁi(n:G) 35.0b 40.9b 50.9a 4.7C 5.3b 6.7a
Hap-Ustic Isohumisols
EBEHAHL(n=2) 93.6a 101.8a 111.5b 8.8B 9.5b 10.2a

Eum-Orthic Anthrosols

R ARETTUR SEREE S, BN HRANR ST LRENERER. AR6 TURH, 5
WRAEAFRB R GFEREEZF (p <0.05) . WFHF, IR 20d i B9 LR LI TP BT 1 &
K, A13.1% , BERTHE DEEA B EWFTR LML BEH NG LW LRI HHN9.6% M8.8%,
“EERARE BHBERTHET TEYEL; T THYE LT RSN, (U 4.7%, BEDTHE
T IRAY X 40d WAL, DA TP SRR LA B R IEHHTR L BK , 4151 14.5% 71 10. 4% , —F Z A
ZRARE ;L BEH N L MET TESE LT REN, 3518 5.3% M 9.5% , — & Z M2 F8A
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BEHNHEBERTERE, AR LIEAERS 60d T LRELEEZEF (p =0.2426) , FEEFH
BB B, A L3RR R FONEF A TS AR L > ELIEEFRL > THEEHF AL >HE
FHEHE L
2.5 REZEEMY T ESFEIET N ER

R REAFE, LEENENTLENTUEAF (K T), BFRT TUE Y, AFEEM LI IEF
20.40d f160d B ABAHET L EZREE,p 25 0.0177.0.0109 F10.0073, #/NF 0. 05, FT I N pi s+ 3
BERFH AR, TR & B A 380 22 5oR B2 A [F) 255U o + 3B 7E 3% 5% 20.,40d F1 60d 1Y
T HREERARE p 775128 0.0928 F10. 1127 ¥ KF 0. 05, A[FEEIME g + A ISR 20.40d 1 60d F9 5"
AL BB -y pkh > # > B > Rk H .,

R7T TRAXVEFRTRENFNATEBER(n=24)
Table 7 The differences of the accumulative mineralizable N among different soil types under different vegetation types

AR (mg-kg ') TALED
AR The accumulative mineralizable N Rate of N mineralization
Vegetation
20d 40d 60d 20d 40d 60d

i (n =4 ) Forest land 125.2a 128.3a 144.6a 12.0a 12.0a 13.4a

EHh(n =8)grass land 47.5b 55.7b 60.9b 8.5ab 10.4a 11.2ab

& H (n =8 ) Farming land 41.4b 48.6b 53.6b 6.6b 8.3a 8.3b

#24b (n =4 )Bare land 62.6b 65.9b 64.7b 12.6a 10.9a 10.4ab
3 ifig

¥k 3 Fi kB Waring 1 Bremner' ' S B8 1, 1964 4F , Waring F1 Bremmer' "’ 7 A 25 17 S 35 3 e B9 i 2
J& , RN TAER B |, BIRR I T 3 0°C 2 AWK IBFRE . RENENESR SESIEFT WA EME
Ko EMTERNSETALEEES IR SER, FEf R, AR EESANT, 8 X MBETFE,
1966 4%, Keeney Al Bremner ™ Jf— 3 T WK 357k o Bremner 257 $R H7EM KR T ,40 CHEBRMITHS
7, XM ER 2SR ERE: (1) RFEWNE NH; -N; (2) JUEBERFLRPRIGRER
BI7K 3R 1K R BRI (3) ZEAERAN LIPS A M TAEBZMRA R 1L; (4) BT ALRLHH
ALAE R BB IR, vT LA S M IR, L REE G 54k . (BRI —E kG, IR EM K 5
RIS TR RS, 25, B AR e, B TR T ok R B R

BKIEFRLE SR E LA, BB 1982 4FXE H i S E N FNA R BN LS, X R s e R i
FHMREHRSME, BERGFLTETESRAEKERENEREN HIEN TR, T BERRKK . K
HIRBE YRR R8RS TRERH AR, 23 ZE0RB PR, BAEFEE RN~ T
8 O HE 2 3 T A B IR BB I B T

AR RN , T EPEMENEARE, FNENT L RREEAE, WA /N WERKEE, BIEY
BT, BEYXY AN EEEFR MR, A O/N IMKE B TEE, SRRy A X8, B9 B L
RE AR TRHIMARET L™, SEHERA7 R EETEAENENT &, TARKRITRS
REW, M FHE, BEEEEV HERBNTAGALHE(FR ) , REH AR, IMA(NH,),S0,)5
THAESEAINAENEY L ERE SR IRER (& 1) , %8 (NH, ) ,SO, B AR AR #E AL
RIH L. TEHIMAVIRHIELRT , A (NH,),S0, /5 H5™ LB R R BLE ST 20d 1 40d i) B2 /M T A0
(NH,),SO, B H L A2 BRE, BRI WLIEN, X HEDEFTH L, 138 + EWER + (NH,),S0, 403
KA R BERBAESBAPH KT 158 + B EHFLHE, 58 (NH, ) ,SO, MM AZEXFME L T RIBE T IEW
BWRBR; MAR T IEFHRL B TESE LML BE2H AN b+ + K ER + (NH,),S0, 43K
TR BHREER LR/ NT 1B + B EHEAH, X 3 138 L S mERETE G (NH,),S0,3
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RIH T RNBARNL, THESX 3 HIRER LKA VUR T EMANER, R KSR AR AL+, Fm
A NH -N, R B 3 S NH W &, @A 7= 4 T MR RTA R, T R E R Y IR L
AYPARRIR, LA Ll NH, -N 5 RIR, B4R, REEH, S 80 R T M.

£8 FTERBTROBEAMER (n=24)
Table 8 Main properties of different soil types

& yil] HHLE 0. M. 2% Total N Hih: % BYR SR Silt
Soil type (g'kg™) (g-kg™!) ( <0.001mm) Clay (%)
FiERRET B L Ust-Sandiic Entisols(n=6) 4.35 0.25 14.7 51.1
BT EEH KL Los-Orthic Entisols(n =10) 14.59 0.73 16.7 48.4
%% FHEHIK + Hap-Ustic Tsohumisols(n = 6) 20.59 0.94 23.0 29.9
T #E$ A N+ Eum-Orthic Anthrosols(n =2) 21.33 1.04 36.3 17.6

£9 HIEXNFRLET LR RREHEM

Table 9 N mineralization under different N amendments

WIS RANT L& IMRESAMAREE
B >l NH; -N b3 Total N mineralized Difference
Soil tpe (mg-kg ™) Treatment 20d 40d 60d 20d 40d 60d
TEPEH L 0 Xt CK 32.6 37.0 34.2
Ust-Sandiic Entisols I ETE Medicago sativa 105.3  119.1  113.3
n=6 K Stipa bungeana 34.6 42.7 44.5
200 %TH CK 26.4 29.2 27.8 -6.1 -7.8 -6.4
B ETE Medicago sativa 123.9 185.3 132.3 18.6 66.2 19.0
K Stipa bungeana 17.0 21.8 17.5 -17.6 -20.9 -27.0
REERFRL 0 X}H8 CK 87.0 94.0 101.9
Los-Orthic Entisols B ETE Medicago sativa 169.9 175.8 193.3
n=10 K Stipa bungeana 76.5 66.7 84.8
200 %TH CK 9.1 104.6 110.8 7.1 10.6 8.9
I ETE Medicago sativa 155.7  176.3  178.5  -14.1 0.5  -14.7
K Stipa bungeana 52.9 50.9 67.4 -23.5 -15.8 -17.4
fE TSR L 0 *TH CK 35.0 40.9 50.9
Hap-Ustic Isohumisols B ETE Medicago sativa 125.1 145.4 153.3
n=6 K Stipa bungeana 51.9 62.0 57.9
200 %TH CK 33.9 40.7 31.7 -1.1 -0.2 -19.2
B ETE Medicago sativa 137.0 154.7 162.5 11.9 9.3 9.1
K Stipa bungeana 23.6 13.3 22.1 -28.3 -48.7 -35.9
TE#EHA N+ 0 %TH CK 93.6 101.8 111.4
Eum-Orthic Anthrosols B ETE Medicago sativa 207.8 237.3 244.5
n=2 K Stipa bungeana 105.4 72.0 115.7
200 %TH CK 116.7 112.2 136.7 23.2 10.5 25.3
B ETE Medicago sativa 208.9 215.1 239.3 1.2 -22.1 -5.1
K Stipa bungeana 64.4 90.0 86.6 -41.0 18.0 -29.1

ARER T FZAVRY WHEAFE . FAFERA BRSO B, 2EANRT HENRIA N+
BH N L > BHERFRL > FF THSE L > TED RN L, My RURI O TED RN L > &
TIEFFEL > TREH I > HE TESEL . AR B T A, TR R L EE
MM THARAR Y R4 110°217 ~110°22" b4 38°47", MR FE 1188 ~1291m [A], J& 2 + 0 JR AL AT LAY pry o
TR KA i FIR B i, AR 2R AT 8 B L ERHRLEERNTAREZ
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109°8’ ~109°19',4b4: 36°5" ~36°51', ¥4k 1123 ~1293m, B TH L MR MA R+ FRHERX , E]EL
AL TR VR A IR ) 2 T B U X M g B AL TR YR VR I R bR e T B SR R AR SR X, [ B S
WA AHTESE MK MR B X, AV 2E R & EEHRG T TENE L EBEAT RS 109°
24" ~109°26', JL£F 35°43 ~36°59', Mgk 1115 ~1196m [H], B E L =HIRPEH ERWEX, BB IRESE,F
PR 2R RS BEM R THREH A E R B AR AR N : R4 108°5710. 717, Jb & 34°17'4. 35", 34K
T 520m 24, B E L RIREAFRES 2 HMXIEEE. 7R RPT SRS 2R, 188 R i
ARG P B AR — B, R KR AT, IR, B M TAENEY L A 5A AT &K
WHRAXR(EKS) , HEETRAANAS EMNIEE (58) KTUTFHESEEE (4F) , FBHEE
MR SENM, B9 LRI & BN, EARMES, BR T BEH AN REEAES, H7- e Em /e
— B2 ;BN BERE, B HETENEIILRZT L EE R/ S, BT R S 2R LE 21
i1y <N

WEBERM, TIEFEM EPUR . 2RK CO/N EREILET &>, ARR#E—SHT T LA
RV AESLIEANR SRS 2K 10) , HHTERE, TELE 55 20.40d 7160 1
TR ERNEBHREE A, X RBSEH 0. 8597 (p <0.0001) ,0. 8719 (p <0.0001) F1 0. 8893 (p <
0. 0001) ; LA PR FIFE 5355 20.,40d 1 60d B H- LA BRI E B4R B3 IEMH X, FHE R E53 74 0. 8992
(p <0.0001) ,0.9124(p <0.0001) F1 0.9286 (p <0.0001) , A [FI2EIAE Bk + HEAEIE FE 20.40d 1 60d B B9,
RV LB R LR /NI B4 > 5 > B >R B, X 5EVURMESA S 2RI MM > 37 >
B S REAX, TR SHRMHELEAEE . D LSRR, EWENAT AN FEEFRRELEANEA
MAYLE,

O A% NoN JiNG Added N

& 200

Z

S

= 100

Z

E

a

S

s 0 . . .
- X8 CK Kt XfHE CK K X8 CK K
= S.bungeana S.bungeana S.bungeana
B FiAF EIAF P iIAF

.3_ M.sativa M.sativa M.sativa

= 20d 40d 60d

BE3EBTH Incubation time (d)
A1 BALENEVIET LR
Fig.1 Total N under different treatments

F10 FNEATEESHAS T RECERBEXRY

Table 10 Relationships between the accumulative mineralizable N and some soil physical and chemical properties

T A& (mg-kg ™) Hi%i( <0.001mm) 258 AR

The accumulative mineralizable N Clay% Total N 0. M.

3 F:A}E] Incubation time(d) 20 0.0111 0.8597** 0.8992 **
40 0.0402 0.8719** 0.9124 %%
60 0.0619 0.8893 ** 0.9286 **

= M+ = FHRELZREEEFFMR BEKFE = and * * represents the difference reaching 0. 05 and 0. 01significant levels, respectively
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