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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 cm, 20~40 ¢m, 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.
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Table 2 Basic properties of organic material
DOC
1 Organic material (:arl)on/(;fiagr}'ic nilrogenrzfilg" C/N
DOC Rygress shoot RS 330.2 10.4 31.8
o Rygress root RR 217.5 5.8 37.5
Alfalfa shoot AS 314.4 27.3 11.5
Alfalfa root AR 298.5 17.3 17.3
N o
1
Table 1 Basic properties of tested soil
Soil layer/ Organic matter/ Total nitrogen/ . Mineral N/mg-kg™
cm gk gkg” NO:-N NHi-N 3
0~20 6.5 0.58 6.5 10.7 10.6 21.3
20~40 42 0.29 8.4 4.5 10.7 15.2

40~60 33 0.27 7.1 2.0 10.1 12.1
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AS  0~20 em,20~40 ¢m . 40~60 1 mol- 1" KCI 1h
cm RR  0~20 ¢cm.20~40 em, NO;-N NH;-N
40~60 cm AR | o 10 mL 25 mL
15 2 0.15mol-L'NaOH 30 g-L™" K,S,04
16 °
3 mm 15.000 g 120~124 °C 30 min
100 mL 220 nm 275 nm
200 mgN - kg™ o Apy  Ags A =24 5
20% NO;-N
35+1.0 C N NHi-N v
NO;-N.NHi;-N.DOC.DON
o 7.14.21.28. = - o
42.56.70.91d NOs;-N  NHi-N. DPS7.05 LSD
DOC . DON °
1.3
2
NO;-N  NH:{-N  Bremn- 2.1 C/N
er [910
10.000 ¢ 3
1:2 5h
4000 r+min™ 10 min 0~20 cm 20~40 cm 40~60 cm
0.45 pm TOC TOC-5050
o o
5.000 g 50 mLL
3 mg kg™
Table 3 Change of mineral N during incubation from different organic matter treatments mg-kg™
Incubation time
Soil layer  Treatment 7d 14.d 21d 28 d 42.d 56 d 70 d 91d
0~20 ¢cm CK 8.0£0.1A 10.4+0.1A 15.5+0.1AB 22.4+1.4A 30.2+0.1B 38.6+1.8C 41.7£1.6C 50.2+0.3CD
AS 4.2+0.3B 8.7+0.1B 17.2+0.1A 25.7+1.3A 48.3+0.9A 70.6x1.7A 111.6+6.6A  195.8+4.9A
AR 3.8+0.1B 7.5+0.1C 14.4+0.7B 24.7+0.3A 45.2+1.3A 60.4+2.9B 75.5£1.7B 112.3£3.1B
RS 2.2+0.1C 2.8+0.1D 8.5+0.3C 13.5+0.7B 17.8+£1.3C 25.6+1.2D 43.2+1.8C 61.3+2.4C
RR 2.2+0.2C 2.8+0.0D 3.2+0.1D 5.5+0.1C 9.6+0.3D 15.1£0.2E 27.6+2.8D 39.5+0.6D
20~40 c¢m CK 3.9+0.1A 4.5+0.2A 6.2+0.3A 8.7+0.18B 10.3+0.8B 14.2+24B  18.55+1.1BC  20.5+4.2CD
AS 3.1+0.2B 4.3+0.1A 6.0+0.2A 9.6+0.1A 16.3+1.3A 20.2+0.9A 31.3+2.2A 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 15.1£0.4B 25.7+3.3AB  38.2+2.4AB
RS 1.9+0.2C 2.5+0.2C 3.0+0.2C 3.2+0.2D 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+1.4C 16.6+1.6D
40~60 cm CK 3.4+0.3A 4.4+0.2A 5.0+0.4A 6.5+0.1A 7.1+0.11A 8.3+0.5A 8.7+0.4A 10.7+£0.3A
AS 2.7+0.2AB 3.0+0.1B 3.3+0.1B 3.7+0.3BC 4.9+0.1B 5.2+0.2BC 7.3+0.2B 7.8+0.1BC
AR 2.2+0.2BC 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 1.5+0.1C 2.1+0.1C 2.7+0.2B 3.1+0.5C 4.1+0.1C 5.2+0.3BC 6.6+0.2B 7.2+0.2C
RR 1.5+0.2C 2.0+0.1C 2.5+0.2B 3.0+0.1C 3.2+0.2D 4.2+0.4C 5.1+0.2C 6.3+0.3D

and soil layers are significant at P<0.01.

P<0.01 . Note Values followed by different capital letters in the same columns
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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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4 0~20 cm

mg-kg™

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

Incubation time

Treatment
7d 14 d 21d 28 d 42.d 56 d 70 d 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

P<0.01 , Note Values followed by different capital letters in the same columns are signifi—
cant at P<0.01.
5 0~20 cm N DOC/DON

Table 5 Change of DOC/DON in 0~20 ¢m soil layer from different organic matter treatments

Incubation time

freament 7d 14 d 21d 28 d 424d 56 d 70 d 91d
CK 7.9+0.1d 7.9+0.3d 6.6+0.1¢ 6.1x0.1¢ 6.1+0.2d 5.5+0.1b 5.1x0.1b 4.8+0.1b
AS 40.3+2.0a 39.4+1.6a 26.4+1.5h 22.7+1.9ab 18.7+0.4abh 13.121.0a 10.2+0.8a 9.3+0.1a
AR 37.5+2.0ab 36.4x1.7ab 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 34.4x1.7b 33.5£1.9b 32.5+1.8a 24.1+2.2a 19.5+0.8a 14.6x1.1a 11.5+1.3a 10.3x1.3a
RR 29.6+1.2¢ 28.6x1.8¢ 27.2+1.3b 21.3x1.7ab 15.9+1.4¢ 13.5+0.6a 11.620.7a 10.6x1.2a
P<0.05 .Note Values followed by different small letters in the same columns are significant at
P<0.05.
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