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1
1.1
, 187. 4g kg™ ',
30. 4g kg ', 12. 3¢ kg ', 22 5¢ kg ', 17. 7, 84. 5g kg™ ', 97. Og
kg™ ', 116 5g kg™ 12 1gkg™ ', pH7 87, 1. 2gkg™ ',
Llgk ', 17. 1g kg ', 9mgg ', Smg g ', 127mg ¢ '
1.2
1.2.1 \ , , 70.91%
, 8. Sem, 12 5em s 600g,
, , 1T~
2°C, 30
) pH
1.2.2 T homas'” , : 10 00g , pH
11 24h, 30min ; 731 , pH 2
; NaOH ,
; NaHS0, L1 ,
pH 8~ 9, , P, 0, 2~ 3ml,
) ; P05 HCl
24 , , 70% 5ml
1.2.3 I N PK
0. 5kg 3 : CK 5
16. 7g; 33.3g . . 200g kg™ ',
\ 25C 10
N P K Mo, il
R 1 0. 5Smm 2. S5g,
Sml s 5 , 25C 24h, Olsen
10g ™" HgCl, NaN,
1
Table 1 The concentration of organic acids (g L~ 1)
Treatment Dxtilledwater  Succinic acid Lactic acid Citric acid Oxalic acid Mixed acid
1(Ty) — 50 L5 05 0.5 5.0+ L5+ 0.5+ 0.5
2(T,) — 10.0 3.0 1.0 1.0 10. 0+ 3.0+ 1.0+ 1.0
1.3
10min, Co, \ . 0.005mol L”' NaOH
,  lml , 10ml , NaOH
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N R : SE-54 30m x 0. 25mm ; : 60~
300°C, 7C min” ", 300C 20min; :290°C; ; 1650V
:0. 25mA; 70eV; :180°C; : 30~ 500amu s
., NIHON WATERS LTD s : Microbondapak
C18; :2 5% NHAH PO (pH2 50) ; :2ml min™ '; :0. Sem min” '; UV : 200nm;
0. 05SAUES
s ; ,  Olsen ; ,  NH,Ac s
2
2.1
[8]

- 1 ;
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& : 5 9

= 64. 57cmol kg™ 11
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SRR ) D 46 5anol kg
Time of composting (week) 5 88. 3anol kg_
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Fig. 1 The content of organic acids in the compost of chicken feces ,
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Tabe2 The main organic acids and their contents in the compost of chicken feces
() ()
Time(week) Organic acids Relative Time(week) Organic acids Relative
content( % ) content( % )
W 1.46 5 3 -3 - 0.11
4 1.48 4 1.65
3 3.81 9.51
-2 (4 ) 2. 69 0.74
1.2 2.93 12.8
1.2 1.01 9 , 12 3.30
(Z)
- (2 4.86 2 -3 -S(+ 0.36
) )
1.2 , (2 11. 8 -2 , (F 2.25
)
+ 1.26 2 1.37
-9 4.43 3 (4 ) 0.23
5.54 4 0.12
6H B. D -, 3.06 ,2.2 , CE 0.20
3 -6A.7.8.10A - )
6.6
+ -2 14.0 0.08
1H -3.4 3.17 4 0.53
-+ ,2.3.49 -6 0.36
1.2 0.36
1.2 . (2 5.26
)
1.2 s g 1.39
s - 5.61
0.56
2.6 5.60
4 —4 -2/ 0.52
2 )
IH- -2 , B( 1.06
)_
P B~ 0.25
Jo 3 0.08 b 7.89
4- 1.91 2.42
17.2 1.08
3.40 1.31
7.50 0.88
5.49 3 0.58
2- 0.13 1.69
3.90 ,2.2 - (F 2.52
)
5.72 2 ,2.3 - 2.62
0.43 1.68
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() ()
Time(week) Organic acids Relative Time(week) Organic acids Relative
content( %) content( % )
0.22 b 2.3 , 2 -4 R 0.77
Jo
3 1.18 ,3 - 1.90
4 0.62 2 -2 - 0.11
4 - 6. 89 0.70
4.84 1.35
2 1.11 3.4 0.60
4 5.33 S M( * 0.38
3.4 2.09 a 0.72
4 0.99 4 0.70
1.2 0.29 o3 0.72
, B(L 3 1.03 1.2 0.56
yao -
P 5.14 1.2 , (2 10.2
, B - 1.21 1.2 R 2 2.69
2.5 , 2 0.70 1.2- , (2 3.62
9- , 12 - 1. 00 1.2.3 -2 0.64
R-(2)-
1.2 , (2 0. 40 2.6 0.18
)
, 5 7 3.6l 2 - 0.58
0.89
9 ,12( 1.80
2.02
0.78
1) ;2 ) )
3
Table 3 The contents of organic acids during feces composting (g kg™ 1)
1)
Polyhasic catboxylic acid Content of polybasic acids in compost
1 2 6 12
( Oxalic acid) 0. 227 1. 687 3.351 0.308
(Malic acid) 1. 650 — — —
(Ladic acid) 10. 139 9.220 5.438 0.835
( Citric acid) — 3. 624 2. 043 1.434
( Succinic acid) 1.222 11. 335 30. 241 —
(Total) 13. 233 25. 866 41.073 2.577

)
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Table 4 The effect of feces on available nutrients in the soil
]
Available nutrients Treatment Time of culture (week)
0 1 2 3 4 5
(K 0 90 100 103 7 6l
Available N(mg kg ") 1 0 147 124 119 100 78
2 90 151 145 146 131 121
(K 3 3 6 9 13 11
Available P(mg kg™ ") 1 3 44 43 46 89 58
2 3 47 7 128 141 88
CK 127 127 129 146 246 293
Available K(mg kg™ ") 1 127 240 331 264 417 492
2 127 297 228 387 59 695
1)
5
Table5 The effect of organic acids on available phosphorus in the il
(Olsen) (Bgg )
The content of Oken P in the il treated with different organic acids
Treatment
Distilled water ~ Succinic acid Ladic acid Citric acid Oxalic acid Mixed acid
1(T,) 6.45%0. 11 11.37%0.32 9.00%0. 95 7.62%0. 11 7.43%0.54 8.3910. 59
ATy) 6.45%0. 11 12.62%£0.50  7.98*1.21 8.25%0. 56 6.8210.77 9.95%1.70
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ORGANIC ACIDS IN CHICKEN FECES AND THEIR EFFECTS ON
AVAILABILITY OF NUTRIENTS IN LOESS SOIL

Wang Lin- quanl’2 Zhou Chur juI Wang Jurru' Li Sheng—xiuI Shao M ing- an’
(1 The Department f N atural Resources and Environmental Science, N orthwestern Sa-tech Unwersity o Agriculture and Forestry ;
2 Nationdl Key Laboratory ¢ Soil Erosion and Dnf aming, Institute o Sotl and Water Conservation, Chinese Academy o
Sdences, Yangling Shaanxi 712100)

Summary

Kinds and contents of organic acids in the compost of chicken feces and their changes were
studied. The results indicated that a lot of organic acids came into being and accumulated; the
content of organic acids was 88. 3 anol kg ' DM reaching the peak afier 5 weeks of composting; the
content of nom-volatile organic acids had two peaks at the third and fifth week of composting
separately; the peaks of the volatile acids occurred at the sixth week and ninth week separately.
After 9 weeks of composting, the content and number of the kinds of organic acids declined sharply,
apart from aromatic acids such as benzic acid, benzenedicarboxylic acid etc., and their
ramification. There were many small molecular organic acids such as butane diacid and their
derivatives and some big molecular fatty acids coming into being.

Key words Chicken feces, Organic acids, Composting



