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Effects of Long—term Culture Fertilization and Tillage Patterns on the Speciation of Organic
Nitrogen in Albic Soil
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(1. Department of Agriculture, Tianjin Agricultunal College, Tianjin 300384, China; 2. Shenyang Agriculture University,
Shenyang 100161, China)

Abstract: Effects of long term fertilization patterns (NP: chemical fertilizer, OM: organic fertilizer, TS: mulching straw, and
CK: no fertilizer) on the speciation of organic nitrogen in albic soil were studied from 1992 to 2001. The crop rotation system
used was winter wheat— winter wheat— soybean— canola — corn—soybean. The results also showed that the mean content of to—
tal nitrogen in albic soi was 1 840.80 mg-kg™, among of which the non—hydrolizable nitrogen accounted for 29.8% and the
rest was hydrolizable nitrogen in albic soi. And the 4 kinds of hydrolizable nitrogen were in the order:unidentified hydroliz—
able nitrogen > amino acid nitrogen > ammonium nitrogen >amino sugar nitrogen. In this 10-yr field experiment, NP, OM, TS
application resulted in the increase of total hydrolizable nitrogen content in soil in different ways (NP, 1.8%; OM, 15.6%; TS,
7.0%), while CK application caused the organic nitrogen pool was depleted during these 10 years (CK, —11.8%). In NP treat—
ment plot, most of the increase level of total hydrolizable nitrogen was ammonium nitrogen fraction (8.8%), with unidentified
hydrolizable nitrogen (0.9%), amino acid nitrogen (-0.4%) and amino sugar nitrogen (-2.9%). In OM treatment plot, it was
amino sugar nitrogen (30.8%), with amino acid nitrogen (23.4%)unidentified hydrolizable nitrogen (9.9%) and ammonium ni-
trogen fraction (3.6%). In TS treatment plot, it was amino sugar nitrogen (17.7%), with amino acid nitrogen (6.7%), unidenti—
fied hydrolizable nitrogen (5.4%) and ammonium nitrogen fraction (3.4%). Moreover, compared the plough—based tillage, con—
servation tillage (no—plough soil tillage) and no tillage effects on the speciation of organic nitrogen in albic soil, the highest
organic nitrogen content in soil was measured in the no tillage treatment plot.
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AR H B IR VLA % LT AR K A
H, AP 35.0 g-kg™, R 2.3 g-kg”, W5 0.5 g+
ke, B 2R 274.0 mg-kg™, AR 5.5 mg kg™, AL
£ 89.7 mg-kg™', pH(H,0) 6.0,
1.2 i3 ig it
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hm?2, 4 P 67.5 .57.0 F1 33.0 kg hm2; F #1348 H 2 7EFK
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oL 2 220 kg -hm 25 S A HLZE 0~10 em; TR
JETRFS 0~35 cm, [A] B8 30 em, BKIRFABAL2E X B0 N
FKEIBEZ 0~20 em,
1.3 BU#$

T 1992 4EF1 2001 4FRK)E , H LB TEBA/NX A
B2 (0~20 em)5 SIRA TFE,
1.4 HWFHE

I A AR PGS 2, AL R 4
%M Bremner 359
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mg-kg™, (KT EIIT A K FERY 2 000~2 500 mg-
kg ' g REACHY X I NE 7 53 bR ifE T8 T S5 7KF,
SRR BRI 12927 mg-kg™, HAAM
70.2% , AR AERRIR A, 5 A AN 29.8%, MR AA
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Table 1 Contents and fractions of organic nitrogen in albic soil

e P RS N SR N AN S N KEIN AERRAE N A
a b/% a b/% a b/% a b/% a b/% a b/%

CK 1992 12613 684 371.1 20.1 187.6 102 283.6 154 4419 240 583.8 316  1845.1
2001 10993 667 295.4 179 172.0 104 255.4 155 4015 243 5498 333 1649.1
TS 1992 13133  71.0 4008 217 172.9 9.3 276.7 15.0 464.1 25.1 5372 290 18505
2001 13796 703 4296 219 184.7 9.4 285.5 144 4828 246 583.8 297 19634
oM 1992 13719  75.1 4348 238 191.4 105 2845 156 4863  26.6 4544 249 18263
2001 15748 759 488.8  23.6 2245 10.8 319.1 154 5424 262 4993 241 20741
NP 1992 12581  73.1 3720 216 182.4 10.6 258.8 15.0 4449 258 464.1 270 17222
2001 12265 679 345.8 17.1 175.6 9.7 269.1 149 4360 241 579.8 321 18063
DT 1992 12446 685 338.8 187 174.0 9.6 269.9 149 4620 255 5712 315 18158
2001 12477 675 337.0 182 164.4 8.9 2747 149 4716 264 601.9 325  1849.6
NT 1992 12657 705 360.1 20.1 1723 9.6 258.7 144 4745 250 5286 295 17943
2001 12700  67.1 361.1 19.1 167.0 8.8 269.4 142 4724 253 6232 329  1893.1
12927 702 3779 205 180.7 9.8 2752 15.0 465.0 548.1 298 184038

SEH) Sd 114.1 52,6 46 17.0 34.1 534 107.6

T ra ARG 1 (mg - kg™) ;b IS5 AR E 4 (%)
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& HIEIM T 8.8%H 0.9% ., X WV A HLii7r 2
FE R Ry T R AR A WL AU A
A, U RS AR m A IR IR AT R i

A TSP IR ZTENREEVE R T , 230 U S A, 1 1
B g RN ] AR S I ., SUR I, e
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SEASEE 10 OM AR i 5 0 S H A AL 4 1 in i
2001 4 £5 2R H 1992 AF R ff S 3G 199.6 mg -
ke, LI T 15.6% , AL £ 4153 S f 3G iy .
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Table2 The changes of the organic nitrogen under long—term fertilization (mg-kg™)

fgm W fif i N AHER N AN N WS N KHNN AR N

A R/% A R/% A R/% A R/% A R/% A R/%
CK -141.0 -11.8 538 -15.7 224 -12.8 329 -14.5 339 111 112 -0.02
TS 87.1 7.0 247 6.7 28.0 177 10.8 3.8 236 5.4 3.8 0.01
oM 199.6 156 88.9 234 56.3 30.8 93 3.6 45.1 9.9 56.3 102
NP 213 18 -1.1 0.4 5.1 2.9 236 8.8 40 0.9 33 0.01

A RGN AR b () , A=2001 AR I HAE — 1992 AR5 0 HAE ; R R AR AR AL i (FHRRIR ), R(%)=A/1992 4K 5 151 H
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MIE 2 UL KA R WA A e, 3 R &
B[] BEIE S AL e AR 95.8% , IR RS
R(16.1%) , BEA 11 @RS R MBI SR, K
WIRG AR L e rh AR i RS R A R e,
30.8% , X AT RE SFEFF P E S A G, AERRAER
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Figure 1 Contribution made by each fraction to the total decrease

of organic nitrogen in soil after long—term CK treatment
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Figure 2 Contribution made by each fraction to the total increase
of organic nitrogen in soil after long—term TS, OM and NP

treatment
AL (%)=(10 a FILZSTTRAYHI IR AZIC R B 1 i )x
100%

41.2% , S IBEE A ME A5 BN 26.8%
20.9% , %75 B AS B L B 1K, AR 4.3%
24 KYBHMETEBNSRAS T

N 3 AT L it S R RS T KA R R
XTEAKEANSESIEE =g T — i,

TR fiff S R A X FAE XSG U 3428, NT (43.3 mg-
kg™,3.6%)>CT (21.3 mg-kg™,1.8%)>DT (8.3 mg-kg™',
0.7%), AFFRIFE N ,NT(25.9 mg-kg™',0.04%)>DT(7.5
mg-kg™,0.01%)>CT(3.3 mg-kg™,0.01%),

o b S AR ) S A P BB — D7 T T NT
Ab PG S22 IERUE TR L CT A1 DT I, AL
DEERESISRE, J)— I, e HHEE ALY
B IARAE 0~10 ecm P, BUEBHZ A VLS E R, 1M
AR B2 A U B 3 2 20 em DUT JUH
SEURANME B, T DL E IR SR S E AL, 3 FPERA
MRff DA T, SIESEA T F BB EEAHR 3
IR AN S RN e A5 AU 2 2001 4R 7 45 2R 1
1992 4F i, M FEME S A MRS E BN, K
HIZSA MBS & DL NT &, CT 1 DT AHZE A K, 1
PN A S EMLL CT & NT fe/h, CT 40FE 10 45
M 23.6 mg-kg!, LFT 8.8%, TIEMRMEHIIAS A
Aok H LIEREE S TEB0R), =455
SR B S R S A S R T e
e JE R IR Sh B0 B TS A
By ]

3 e

MY EFR =R D AR MY THERZ , 1%
HER > SR P G S oT R IRk, A& B AL, $2
e R RE ) — R E N A2 3 AT PR, A
W25 A Ak b, 2F 2R Trh
AT, KEIAHEAL -3 A HLUAEAL TIHARIRAS K
AR A T Bt A 25 - R T i, Ry T+
SRR A MLRUE B AT, U HR M A5 RS s
Z s KR UEA HUIE FTRSFT34 B, %) - 58 K sTdik R
KICHIER T . (HPIE TR Sk A B S A
TRAERAK, HET, HIEBRGS ARG R B IR
FE A AR TR SN ] AR e A5 - B
SRS AP 2 AAF O (r=0.294,n=12),,
VLA — 5 LIER S EAA 2 EIEEA VAR T,
Rk, MRS At T BE TS — &R o 1 Ak , X

&3 KEMELEPENSEEZULE (ng-kg)

Table 3 The changes of the organic nitrogen under long—term tillage (mg-kg™)

Jgm R fif s N I N RN WA N KHN R AF N

A R/% A R/% A R/% A R/% A R/% A R/%
CT 213 18 -1.1 0.4 5.1 2.9 236 8.8 40 0.9 33 0.01
DT 8.3 0.7 5.5 -1.6 6.0 3.1 16.4 6.2 33 0.9 75 0.01
NT 433 3.6 6.2 -1.7 34 1.9 132 5.3 329 7.9 25.9 0.01
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