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Effects of Organic and Inorganic Fertilizer on Nitrogen Pool and Distribution of Residual N Fractions in Flu-
vo—aquic Soil Under the Winter Wheat System
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Abstract; Using “N labeled organic manure and urea, a pot experiment was conducted to investigate the effect of organic and inorganic fer—
tilizer on nitrogen(N ) pool and distribution of residual N fractions in fluvo—aquic soil under the winter wheat system. The results shown: (1)
The effect of organic fertilizer on soil total N was significantly (P<0.05 ) : Soil total N increased by 24.8%, ammonium N and nitrate N of
which increased by 59.0% and 120 times respectively in OM" treatment (application of "N labeled pig manure totally ); soil total N increased

by 13.7%, nitrate N of which increased by 84.5 times in OM"+CF treatment ( application of "N—-labeled pig manure with common urea );
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the effect on the content of soil total N, nitrate N and ammonium N was not significantly performed in CF" treatment (application of N la—

beled urea only ). (2)Compared to the non—fertilizer(CK) treatment, the application of N fertilizer increased the contents of different frac—
tions of organic N in soil, especially the contents of hydrolysable organic N and hydrolysable ammonium N in OM” treatment were significant—
ly increased by 25.3% and 39.3%, respectively(P<0.05 ), the proportion of organic forms accounted for total N was in dynamic balance.(3)
The contribution of exogenous nitrogen to the nitrogen contents in different fractions varied with fertilizer forms. The content of hydrolysable
ammonium N and non hydrolysable N was significantly influenced by the application of the chemical fertilizer respectively, and the content
of non —hydrolysable N and hydrolysable unidentified N by the application of the organic fertilizer significantly, and the content of hy—
drolysable unidentified N by the application of the organic fertilizer significantly.(4)As the transformation of exogenous inorganic nitrogen,
27% of soil ammonium N and nitrate N respectively, derived from the application of chemical fertilizer in CF" treatment, and as that of ex—
ogenous organic nitrogen, 8% and 5% from the application of organic fertilizer in OM” and OM"+CF treatment respectively.(5)Ammonium N
and nitrate N, hydrolysable ammonium N and hydrolysable unidentified N were available N; the present results indicated that the chemical

fertilizer combined with organic fertilizer is a practical approach for promoting the transformation and distribution of organic fertilizer to

available N, increasing the availability of organic fertilizer, reducing environmental risk and maintaining the sustainability of soil.

Keywords: “N; fluvo—aquic soil; organic nitrogen; inorganic nitrogen; residual N fractions
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Table 1 Basic physicochemical properties of the experimental soil

AHLF Organic matter/g-kg™ 4% Total N/g-kg”  C/N

Hiifi# % Available N/mg-kg™

4 Total Plg-kg™  AG%HE Available P/mg-kg” pH

13.2 1.2 8.5

92.0 0.9 22.1 7.9
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Table 2 Amounts of fertilizers applied in different treatments

RIEA AHHUEA

Sb 3 Chemical fertilizer N/ Organic manure N/ PZOS{I KZO/,.
Treatments " o grpot™ g-pot
g pot g*pot
CK 0 0 1.53 0.54
CF* 1.50 0 1.53 0.54
oM" 0 1.50 1.53 0.54
OM'+CF 1.05 0.45 1.53 0.54

TE:CF 2 "NARICIRER s OM” 2 "N FRid A HLIE . T IAf.
Note:CF": "N -labeled urea;OM": "N —labeled pig manure. The same

symbol is used for other tables.
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Table 3 Soil total N and organic N forms under different fertilization treatments

AbFE 4% Total N/

PR SR

ISR FRIFEARAA ARRRAFATHL

Hydrolysable organic N/ Amino acid N/ Ammonium N/ Amino sugar N/ Hydrolysable unidentified N/ Non hydrolysable N/

Treatments  mg kg mg kg mg-kg! mg kg mg-kg! mg-kg! mg-kg!
CK 1189¢ 801.1h 379.9a 219.8b 57.3a 144.2a 388.2a
CF' 1223¢ 849.0h 385.6a 249 5ab 68.0a 145.9a 373.6a
oM’ 1484a 1003.8a 4419a 306.1a 66.7a 189.1a 480.2a

OM'+CF 1352b 925.9ab 391.0a 287.0ab 58.7a 189.1a 426.1a

T BUE A R REOR 2257008 5% R 5 K- Rl

Note: Values followed by different letters mean significant at 5% level. The same symbol is used for other tables.
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Figure 1 Effects of fertilization on compositions of

organic N in the soil
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Table 4 Contents of inorganic N and the forms of residual N fractions in different treatments

NH,-N NO;-N
KEFH Treatments 25 Content/ NH,-N dff ZrH Content/ NO;-N dff
mg-kg! mg-kg! mg- kg™ mg-kg! %
CK 5.3b 1.3¢
CF" 4.5h 1.2 62.1bc 17.0 27.4
oM* 8.5a 0.7 159.2a 12.4 7.8
OM"+CF 5.4b 0.3 112.8ab 4.9 44

x5 KBERICIEBENES

Table 5 The forms of residual labeled fertilizer nitrogen

FRAFAHLA dif

ARRER Af ERIREASA dff Hydroly— FIMENA Af FRAAEARFIA dff Hydroly— JEfR A WLA, dff Non
st Hydrolysable organic—N dff Amino acid-N dff sable ammonium—-N dff Amino sugar-N dff sable unidentified-N dff

hydrolysable-N dff

Treatments
mg- kg™ % mg kg™ % mg- kg™ mg-kg™ % mg- kg™ % mg-kg™! %
CF” 36.1 4.3 12.4 32 194 1.1 1.5 32 22 16.9 5.2
om” 32.0 32 13.1 3.0 10.2 0.1 0.2 8.5 4.5 19.1 5.0
OM™+CF 49.2 53 1.9 0.5 12.5 0.9 1.5 34.0 18.0 6.5 3.8
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Table 6 Specific dff value of different N components
Kb P Treatments B/A C/A D/A F/A G/A H/A /A
CE* 0.94 0.71 1.72 0.48 1.14 5.82 6.05
OM* 0.85 0.79 0.89 1.20 1.32 2.14 2.07
OM*+CF 1.10 0.10 0.90 3.72 0.78 1.20 0.90

T A LB AR A LA, C SR, D MRS B SIS FIRAR AR AL, G ARRRMIEAL, H B A TANAS S
Note: A total N;B hydrolysable organic N;C amino acid N;D hydrolysable ammonium N;E amino sugar N;F hydrolysable unidentified N;G non hy—

drolysable N; H ammonium N; I nitrate N.
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