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Abstract: It has been found that dissolved organic matter(DOM ) has significant effects on the migration and effectiveness of nutrients and
thus could be considered as an index for evaluating soil quality. Therefore in order to know whether inputs of organic materials would change
soil quality to some degree in the wind—water erosion crisscross region, a typical fragile eco-region, on the Loess Plateau, mineral nitrogen
and DOM were selected as the main soil quality indexes. Using a laboratory incubation experiment under aerobic soil moisture conditions, we
investigated the dynamic changes in the mineralization of soil organic nitrogen and the dissolved organic carbon(DOC) and dissolved organic
nitrogen(DON ) content for inputs of organic materials with different C/N ratios in Ust Sandic Entisols . The results showed that N—fixation oc—
curred after the organic material with different C/N ratio was added, and that the fixation period was closely related to the soil layer and soil
fertility because a longer fixation period was found in the deeper soil layer. The accumulation of DOC in different soil layers with added or—
ganic material, was highest in the early stage, decreased first and then increased in middle stage, and decreased to stable stage in later stage.
The accumulation of DOC in the 0~20 c¢m, 20~40 cm, 40~60 cm soil layers came to the peak on the 28th day, 42th day, 56th day respective—
ly. The accumulation of DON was obviously affected by N—fixation whereby it notably increased after a short period of N—fixation with the in—
puts of organic materials with lower C/N ratios. However, no obvious DON increase was observed with the inputs of organic materials with
higher C/N ratios. The DOC/DON followed an increasing trend in the earliest stage but tended to decrease tendency in the later stage. These

results suggest that available carbon and nitrogen was sensitive to the inputs of organic materials. Based on this experiment, it was found that
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growing plants with higher C/N ratios was beneficial to the increase of soil organic matter. Therefore, this study provides information for

proposing adjustment measures to improve soil quality.

Keywords: C/N ratio; organic material; soil quality; DOC; DON; mineral N

BRAYEAR YY) (Dissolved Organic Matter, DOM )
R B RKIERE LAY, BT HAKE R,
DOM #AN R Rl A S RERUKAE LSRG PR
EIRFERENFEH G Z—  RESTEES RGP
BRIEH TR Z—. DOM 5 3L Yk ik 25
AR A A K RIS YT LIRS
WAREHAAR, BEZMERYER, AR AR
25 RN AR, BEE I E BRI R, AT A
HLAK (Dissolved Organic Carbon,DOC ) & 7] %5 1475 #l
& (Dissolved Organic Nitrogen, DON)ZEARRI ARG
 EFRMER P RERE T AR E NS EE
/s

Bl T RO ™ L S5 AR 1) IR RAE 7 R R
SRR 53 FEIRIE 2, B2 0] B8 4 b 1) i £
FROTBEIR B BE AR R 7 , ORIIEFR R B & 7 —f0A
H9:CIN HER BN ELEA LG, 5 0#
BBV ( FERRIDY R FE , 1Y AR d A4
Y RE ; BEE BRIR Y BT FE , C/N B AR, =4
Bl PR BRI R, B, PR ESINAS [F] C/N
HoA ML R R MR LR AE B2 A8 RO T 4 Bk 1)
K5, X FREARAR O A 7= A A BT T35 A X
WK IKERI A EERE

PR RN, — L E S /LR SMNEA LR A
IS S T Y AR S N 27 e TR R B K
HHEVY (] NEIEARJEAR 0.2~0.8 mg-kg™ HINE
8~12 mg-kg™ )7 L BEIAEIHEA TR IE SR IR IR, 41
W LM AR RS AT A ZE NS , DOC & & 5 % fAH
AR RIBER S, THAEAVIEMARSE 1 %k
R FE, FEIEIRE R HERS , L% DOC B AL, 76
W R BA MR ARG, eI AR,
T 3R A G ff e R X A HLAR L Bk A L
Bk R A AR 7 SE A ARIE . PR, A

DL A 1 TR K e Uk 32 4 X T A 3 3 A - AN [ 1
2RS4 B INARR C/NGE C/N 2
FEAL C/N WETE) BHRHINE NEERAL, B
S H ERRI R R R E S R IR R SR
MAkHE , 2 A PR L& DOC Fl DON 34
1k, U it R R R, R S R AR SR
JRAGSRALELRL

1 #B5F*®

L1 gt AR

B+ R A TR b IR PS5 X T 18P i
it (Ust Sandic Entisols), RFEIEE 45 0~20
¢m.20~40 cm F1 40~60 cm + 2, +HREIE 1T 3 mm
5 O 5w = R < N DR e N S S ¢ 3
4 CHKFE R RE A BU A LR R B K OE 755
JEFAR R 43 312k B 2 HETRE ) F B iy H )i
YRR TE 65 CT R, Byikad 0.25 mm ifLIG , %
AT BHEN, 2 A 58 XA ML R 53 51
£ 1ML 2,
1.2 RWigIt

R AIEA VIR K RS 2 T W
AP 0~20 cm 20~40 cm . 40~60 cm &+ E ARG
EYLYE(CK),0~20 ¢cm.20~40 ¢cm.40~60 cm &+ 2
WINEE B Z (RS),0~20 cm ,20~40 cm ,40~60 cm

R 2 AR ERER

Table 2 Basic properties of organic material

B YLk Organic 4% Total

H B Organic material carbon/g-kg™ nitrogen/g-kg™ CN
M |3 Rygress shoot(RS) 3302 10.4 31.8
HE M ZR Rygress root(RR) 217.5 5.8 37.5
B 3 Alfalfa shoot(AS) 314.4 27.3 115
HIER A Alfalfa root( AR) 298.5 17.3 17.3

®1 il ENERER

Table 1 Basic properties of tested soil

1= Soil layer/ A HL Organic matter/ 224 Total nitrogen/ C/N H JRA Mineral Nimg-kg!
cm g-kg” g-kg” NO:-N NH:-N b
0~20 6.5 0.58 6.5 10.7 10.6 21.3
20~40 42 0.29 8.4 45 10.7 15.2
40~60 33 0.27 7.1 2.0 10.1 12.1
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Table 3 Change of mineral N during incubation from different organic matter treatments(mg-kg™)

+B2 Qb JEFEWTE] Incubation time

Soil layer ~ Treatment 74d 14d 21d 28 d 42d 56 d 70 d 91d

0~20 cm CK 8.0+0.1A  10420.1A  155:0.1AB  224+14A  302:0.1B  38.6:1.8C  41.7+1.6C  50.2+0.3CD
AS 4.2:0.3B 87+0.1B  17.2#0.1A  257+13A  483209A  70.6£t1.7A  111.6:6.6A  195.8:4.9A
AR 3.8:0.1B 7.5£0.1C 144+07B  24.7+03A  452+13A  604+29B  755:1.7B  112.3+3.1B
RS 2.2+0.1C 2.8+0.1D 8.5:0.3C 135:0.7B  17.8£13C  25.6:12D  432+1.8C  61.3x2.4C
RR 2.2+0.2C 2.8+0.0D 3.2+0.1D 5.5:0.1C 96:03D  15.1:02E  27.622.8D  39.5:0.6D

20~40 cm CK 3.9:0.1A 4.5:0.2A 62+:03A  87+0.18B  10320.8B  14.2424B 18.55:1.1BC 20.5:4.2CD
AS 3.1:0.2B 43£0.1A 6.0:0.2A 9.6+0.1A  163+1.3A  202:09A  31.3#22A  41.7:2.1A
AR 2.7+0.1B 3.5:0.2B 4.9:0.1B 7.6+0.0C 10.7+¢1.7B  15.120.4B  25.7+33AB  38.24:2.4AB
RS 1.9£0.2C 2.5:0.2C 3.0£0.2C 3.240.2D 4.5:0.2C 8.3£0.1C 16.8+1.0C  29.7+3.4BC
RR 1.8£0.3C 2.5:0.3C 2.8+0.2C 4.2+0.0E 5.7£0.2C 8.8+0.1C 11.4£14C  16.6£1.6D

40~60 cm CK 3.4+03A 4.4:0.2A 5.0£0.4A 6.5:0.1A  7.1:0.11A  83z0.5A 8.7:04A  10.7:0.3A
AS 27:02AB  3.010.1B 33:0.1B  3.7+#03BC  49:0.1B  52:02BC  7.3202B  7.80.1BC
AR 22:02BC  3.0:0.3B 3.4+0.5B 4.5:0.2B 5.2+0.2B 5.9:0.3B 7.2£0.3B 8.6+0.1B
RS 1.50.1C 2.1:0.1C 2.7+0.2B 3.1:0.5C 41:0.1C  52+03BC  6.6:0.2B 7.240.2C
RR 1.5£0.2C 2.0£0.1C 2.5:0.2B 3.0£0.1C 3.240.2D 4.240.4C 5.1£0.2C 6.3£0.3D

:HE L EE - BIEERRE AR KRS FREE R RERHEE (P<0.01), Note: Values followed by different capital letters in the same columns

and soil layers are significant at P<0.01.
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Figure 1 Change of increasing amount of dissolved organic carbon(DOC) in different soil layers from different organic matter treatments
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F 4 RMBHPERT 0~20 cm TRABMEFVNRARTRE

SN (mg-kg™)

Table 4 Effects of different organic materials treatments on dissolved organic nitrogen(DOC )in 0~20 cm soil layer (mg-kg™)

1EFEBHE] Incubation time

AbF Treatment

7d 14 d 21d 28 d 42d 56d 70d 91d
CK 2.0+0.1A 3.5+0.1A 5.5+0.1A 7.3+0.2AB 8.4+0.2B 10.4+£0.54BC 12.5+0.6C 14.3+0.2C
AS 1.5+0.2B 2.3+0.1B 4.8+0.2B 7.8£0.2A 10.8+£0.6A 16.7£1.2A 22.5+0.3A 25.8+1.4A
AR 1.1+0.1C 1.7+0.2C 3.5£0.2C 6.6+0.2B 8.7+0.4B 11.8+1.0B 16.2+0.1B 18.9+1.3B
RS 0.8+0.1CD 1.3+0.1CD 1.9+0.1D 3.5+0.2C 5.2+0.4C 7.7+0.2CD 10.5+0.4D 12.5+0.2CD
RR 0.7+0.1D 1.1+0.1D 1.7+0.2D 3.0£0.2C 4.8+0.2C 6.4+0.2D 8.1+0.3E 9.5+0.3D

W R—A R R E AR AE FiE £ 82 5% 83 (P<0.01), Note: Values followed by different capital letters in the same columns are signifi—

cant at P<0.01.
R 5 0~20 cm TETEKFMEFVE ARERELL (DOC/DON)HFEZEK
Table 5 Change of DOC/DON in 0~20 cm soil layer from different organic matter treatments
AL Treatment $EFERTE] Incubation time
7d 14 d 21d 28 d 424 56 d 70d 91d
CK 7.9+0.1d 7.9+0.3d 6.6+0.1¢c 6.1+0.1¢c 6.1+0.2d 5.5+0.1b 5.1:0.1b 4.8+0.1b
AS 40.3+2.0a 39.4+1.6a 26.4+1.5b 22.7+1.9ab 18.7+0.4ab 13.1+1.0a 10.2+0.8a 9.3+0.1a
AR 37.5+2.0ab 36.4+1.7ab 26.2+0.1b 19.4+0.1b 17.1+0.8bc 14.1+1.7a 10.9+1.5a 9.9+0.7a
RS 34.4+1.7b 33.5+1.9b 32.5+1.8a 24.1+2.2a 19.5+0.8a 14.6x1.1a 11.5+1.3a 10.3+1.3a
RR 29.6+1.2¢ 28.6+1.8¢ 27.2+1.3b 21.3+1.7ab 15.9+1.4¢ 13.5+0.6a 11.6+0.7a 10.6+1.2a

H  F—EHR R A ARG FHiEE FoR 257 B (P<0.05) , Note : Values followed by different small letters in the same columns are significant at

P<0.05.
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