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Leaching of Different Forms of Nitrogen and Dissolved Organic Carbon of Organic Manure in Soil Column
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Abstract: Dissolved organic carbon (DOC) and nitrogen ( DON) represent two major constituents of dissolved nutrients in manures. Howev—
er, not much is known about their dynamics in soil. The aim of this study was therefore to quantify the leaching characteristics of different
forms of nitrogen and DOC in the solution extracted from a cow manure.The solution extracted was added to soil columns for leaching and am—
monium sulfate [(NH,),30,] solution with same amount of nitrogen was added in other soil columns for comparison. Results showed that the
addition of ammonium sulfate solution did not increase the leached N compared to water added treatment (control ), and the N leached from
ammonium sulfate only accounted for about 2.31%~8.66% of total leached N. The addition of the manure—extracted solution significantly in—
creased the leached N in comparison to the control, occupying 65.7%~76.4% of total N leached. The main form of N leached from the ma—
nure—extracted solution was DON, Fallowed by NO;=N and NHi=N. For ammonium sulfate solution treatment, NO;-N  (85.29%~88.8% ) was
the major N form leached, followed by DON (7.9%~10.2% ) and NH;-N (3.3%~4.6% ). Addition of manure—extracted solution also signifi—
cantly increased the leaching amounts of NHi-N and DOC compared to ammonium sulfate treatment. Therefore, the leaching of DOC and
DON from manure needs to be paid more attention.

Keywords: soil column;dissolved organic carbon and nitrogen ; leaching of nutrients
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FERH, L5 P 5 A48 A L i FH A AL Ak B
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A5, SAESRg ik AT B0 A ¢ Murphy
ST R B, Bkt 22— 4 4 KCL FEEUY DON 75
1E 22~34 kg N-hm™ Z 0], 2947 S HE v S AR B
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I, ARG Feg T AUAE KA ML R TR 2SR 3 ]
ESPHEA PRI REE, BEN GHUERA UL, £/
A SR HEEIS KRS

1 #RE5FE

1.1 kA

HEXAIPIA AT BIR A BEvi g L E 5 A =18
JEH 0~20 em 3, 45 3 1 FnbE 2, 48 1A
B BRI/ K 39.7% 50.4%F1 9.9% , -3 2 1y
SN 53.3% 46.7%F 1.8%., 13 1 4B A NLE
SR 134 g-kg F1 1797 g-kg™, +45 2 194351
g 1.23 g-kg Tl 16.67 g-kg™, T HESH i B A
N, FEEREIX TS, i 1 mm 54 fHA PR
SRR AR SR A VEIEARMBH =M AR
1.2 REg it
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e, HRGER TR, I 6 b ER, R 3K,
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0.45 pum JERRS , 4350 He i AT it 42 & (TDN) |
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BAREK AT T ki R . LT
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RIGZE RS, #2 0~5 em 5~10 em FlI 10~20 cm
A S JE G A3 i e L K R R
FHZEMRKBEI, 0 P2 ORI 2 A (TSN |
NO;— N NH;-N .DOC F1 DON 21 K& UV FlE 5 AL
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1.3 MEFERBXITE

It 1 R B - TR AR BRI R A AL e P O R
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Ji AN RTINS A B AR 4L
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RO T A HLXT 280 nm £ AT
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IR S 2 R 5
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FE, A R R 1 AR I DU AR A 3 (85.2%~
88.8% ) , R Al i MEAHLA(7.9%~10.2% ) , 85 A
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T HER R BRI 539k 7.37 A1 5.99 mg- + 4,
BEARIMABEAE (A% REAT BT 5 n AL B A R 5 1438 1
A 432 2 AR NE AL FRAE A A IR 2% 1 CE I AL R
IR G AHEAEXT B R 12 22 ) 0] o U
WY 2.31%F1 8.68%, A HLAEEEBGR S P4~
T BEWk A BN, 430 21.0 Fl 23.2 mg-
A, AR A A 1R R 2 2y
13.82 F1 17.71 mg - H4E", 4359 &5 &R R
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HUIE AL H P Fh 1 A R WIS hal i A LA
FBITE 45.2%~51.9% 2 7], REAA M HLBIHE 22.0%~
30.7% 2 8], B A A EL B E 24.19%~26.1% 2 1], fLIE

* 1 AEEEEZGTLEFARARLEREN
K ERFE(mg- T4
Table 1 Forms and amount of nitrogen leached from the soil of the

different treatments (mg+column™)

+-4 Mk EZEMpaa RKREZIEA N forms leached
Soil Fertilizer Total N leached NO=-N NH;-N DON
+HET BB 7.37B 6.50A 0.27B 0.60B
HBLE 21.02A 6.46A 5.07A 9.49A
XHE 1 7.20B 6.39B 0.24B 0.57B
P 11.86a 6.45a 1.86b 3.55b
+3E2 e 5.99B 5.13A 0.27B 0.59B
HHE 23.18A 5.09A 6.05A 12.04A
X AE 2 5.47B 4.66B 0.25B 0.56B
FE 11.54b 4.96b 2.19a 4.40a

T BN R) RS bR AN [ IR b S TR] 1) 22 57 38 51 i 3K
- RN B e 1922 58 51 8 25K OF-(P<0.05)

Notes : Different capital letters in the same column indicate the signifi—
cant difference in different treatments (P<0.05), Different lowercases in the

same column indicate the significant difference in soils.
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Figure 1 Effects of different treatments on the DOC leached from the

two soils during the different leaching periods ( Different letters at the

same leaching period indicate the significant difference (P<0.05) )
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Figure 2 Comparisons of the UV of the dissolved organic matter in leaching solution during the different periods
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Figure 3 Comparisons of the HIXem of the dissolved organic matter in leaching solution during the different periods
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AN T 0.91.1.84 F1 3.53 mg-kg™, 38 2 (140 B3
T 1.26.1.67 i1 2.1 mg-kg™; +4 1 9 0~5.5~10 Fl
10~20 em )2 AR & i LT B 538 i 1 1,72,
0.78 F110.54 mg-kg™, 3 2 A0 BN T 1.17.0.8
A 119 mg-kgs XS5 MASALAL PR 438X A &%
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AR B2 [ ATA 3 T B i 225 . J7 2520 Hr g 3
FEH, RV T el A R AR T Ak 15 o) R A HLAE AR
Lo A A S R P E A LA & Rl 25 518
IR KO o A HLAE AL B B B N T A 34 2
UAH A RS R & &, (H3G i 22 AR T A b
B, X SAPICLEIM R AR B Z A K AHUEL
PR N T4 L E AT A LR o, Horp 435
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ST 34.62.30.36 F140.14 mg-kg™, 3 2 (43
SIHAHN T 16.25 .41.47 F1140.18 mg-kg™, J7 =40
B, A A HLAE AL B 5 BRI AT A BEAR HE

DOC 25 T8 K, BB &S a5 1))
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ANF AR L R 2 RS 58 2 45 2R RDE
BAEL DOC BF R 1%, XAlfgs 112
IR 2 5 R I nT s A AL T A
R ML (DON/TDN) F |, 1 Fh 4 A [ e} Ak 21
1) DON/TDN 7£ 25.37%~52.81% 2 ] , A~ [a] B Ak 4k 33
AL, PR 3 R % S IERE S HLAE , X =% 51k
JE B A LR A BRI T 49 o A R S A R B
HAX,

3 e

AHIEFE AL AL PRAIA AU AL I B B R
AR, (EAT HLAC AL B rp SRR A R e
Fomn TACIEAL R 1), YA HUIE A iyl e R
Gy R o X —T7 TS FE R B AHE il ol o
SR IMA LG g5 2:1 RURY %G L0 I Rt
RS [ 2 G o IR SRS PRI e 5 5

R2 MBREREBELEARRRPARKEESREZR DOC &

Table 2 Contents of the different forms of nitrogen and DOC in different depths of soil column after leaching

T3 Soil AbBE Treatment  +JZ soil layer/em  NO3;-N/mg-kg™! NH;-N/mg-kg™ DON/mg-kg™ DOC/mg-kg™ DON/TDN/%
1 Xt iR 1 0~5 3.14+0.09 3.87+0.30 8.86+0.19 60.53+6.32 49.331.10
5~10 3.07+0.11 4.09+0.34 3.2420.46 44.7745.24 36.38+4.58

10~20 2.72+0.19 4.19+0.23 4.23+0.32 57.00+8.34 39.72+2.11
T £ 3.121.90¢ 4.09+0.16¢ 5.44+3.00b 54.82+1.54¢ 41.29+6.72a

e 0~5 4.05+0.30 5.59+0.11 5.93+0.02 51.57+5.66 38.10.46

5~10 4.91+0.071 4.87+0.23 4.82+0.50 49.23+2.21 33.011.47

10~20 6.25+0.15 4.73+1.30 7.19+1.21 64.53+9.68 39.6+6.30
JACT-£5 5.36+1.11a 4.98+0.46a 6.29+1.18a 57.46x1.43b 37.58+2.80b

AL 0~5 3.61+0.34 4.600.22 5.78+0.61 95.15+7.81 42.77+3.76

5~10 4.04+0.19 3.09+1.57 2.45+0.70 75.13£11.96 25.59+8.18

10~20 5.8220.16 4.6620.54 6.47£1.63 97.14%1.53 38.19+4.34
T+ 4.82+1.17b 4.25+0.89b 5.38+2.15¢ 91.14+2.06a 36.18+8.90b

+3E2 IR 2 0~5 3.32+0.22 2.62+0.70 4.41+0.94 57.02+0.24 42.6+3.05
5~10 2.97+0.25 1.53+0.28 4.92+0.25 59.02+8.36 52.27+1.81

10~20 2.32+0.33 1.79+0.72 4.60+0.14 49.89+4.65 52.81+5.84
T £ 2.73%0.51c 1.93£0.57¢ 4.63+0.26b 53.9620.56¢ 50.12+5.74a

e 0~5 4.58+0.27 3.79+0.29 4.17+0.68 54.86+6.20 33.27+7.51

5~10 4.64+0.23 2.33+1.55 4.44+0.79 80.50+10.59 38.92+1.63
10~20 4.47+0.06 2.98+0.91 5.29+1.72 66.19+7.28 41.49+14.24
T+ 4.54+0.09a 3.02+0.73a 4.80+0.58a 66.94+2.84h 38.79+4.20b

AHLIE 0~5 4.29+1.79 3.35£0.65 2.6+0.18 73.27£11.77 25.37+4.16

5~10 3.560.28 2.18+0.27 4.05+0.98 100.49+20.24 41.35+5.40

10~20 4.42+0.24 3.0620.40 435+1.27 90.07+1.34 36.76+3.16
T4 4.17+0.46b 2.92+0.61b 3.84+0.94c¢ 88.47+2.40a 35.06+8.23b

TE R Al —F AR - B AR AL B ) 2 5735 . 257K - (P<0.05 ).

Note: Data sharing the different letters in a same column indicates the significant difference(P<0.05)
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