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Table1l Basic properties of the soils used for incubation
H CEC
Soil Sampling site P Total C(%) Total N(% ) Olser P(mg ke ) ( anol kg™ 1)
. : IRRI 6.5 1. 845 0 158 797 36. 4
Soil 1
2
Soil 2 Y angzhou University 68 1623 0147 633 3.6
* (IRRI Ref. DPPC2001- 11)
(1963~ ), , N E-mail : shany uhua@ hotmail. com

: 2006—- 04- 3¢ : 2006~ 08- 08



942

43
, , IR68 158, 2
(1~ 2 cm),
1.2
2
Table 2 Composition of draw materials used
:;i:é 1 N ratio Sugar Hem+ cellulose Cellulose Lignin
: (%) (%) (%) (%)
Wheat st 82.71 10. 86 38. 47 39.96 16.23
. 42.52 15. 85 35.02 33. 69 15.20
Rice straw
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Fig 1 Concentration of organic acids in soil solution as affected by straw type and rate ncorporated
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Fig 2 Change in NH} concentration in soil solution as affeded by straw type (added at 1% )and addition of nitrogen
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Fig 3 Respomse of organic acids concentratbn to nirogen addition
ns: LISD, p< 0 05; A: , B: ;:NO N1 N2 002 0.4gkg!

Note: For each sampling time, bars with different letters mean significant difference, ns: no difference,

LSD, p< 0.05;A:Wheat straw, B: Rice straw ; NO, N1 and N2 represent urea 0, Q 02 and 0.4 g kg™ ! soil added, resped ively



6 945
( 3B) , 10d CHa
9 9 C['I4
( 3A) 14d 0.2 04gkg’
2.3 CHy CO CH4 40%
CHs CO2 2% CH4 )
4 CH4 €02
s 14 d , 0,
CH,4 (007
D = 5
4 5 B
= 3
Q
2 24
2 E
T .
’:; ‘% 7 T T I T 7 T T Toaren T
:ﬁ 6 1
&
it )
(@]
O
_/I_ =
3 gl
2 e
T T T T l Tl T § S T
0 5 10 15 20 2850 =} 10 15 20 25
BRI ]
Incubation days (d)
4 CHsy CO,
Fig 4 Effects of nitrogen addition on CH4 and CO; flux duwring the incubation
A: ,B: ;NO N1 N2 00204gkg_I
A: Wheat straw, B: Rice straw; NO,N 1 and N2 represent urea 0,0.2 and 0. 4 g kg™ ! soil added
¢y 214191 ’
3 2 2
[24]
2 o
6
> > > Lol
, pH ) ,
10 mmol 17! s pH s
40 mmol L' 15~ 20 d">2, ( 1)
[10, 11]
2 b
) ( ;
1 3) 5 (1 3,



946

43

[20,21]

[22]

CHy

2

[20,21, 23]

, CO,

CH4

CHy

[ 1]

CH4

Chandrasekaran
CH4
CH4

CH4

CHy

s CH4

CH4 s

CHy

[2]

[3]

[5]

[6]

[7]

[ 8]

[9]

[10]

[ 11]

[12]

[13]

[14]

[15]

[ 16]

199, 10(4): 67~ 71. Wang Q H. Investigation of rural straw uti-
lization in China ( In Chinese). Rural Ece-environment, 19%,
10(4): 671~ 71
, 2002, 21(3): 242~ 247.Gao X Z, Ma
W Q, MaC B, et a. Analysis on current status of utilization of crop
strav in China (In Chinese) . Joumal of Huazhong Agricultural Unt+
versity, 2002, 21(3): 242~ 247
, 2002, 18(3): 87~ 92.Han L J, Yan Q J, Liu X
Y, et dl. Straw resources and their utilization in China (In Chinese) .
Joumal of Chinese Agricultural Engneering, 2002, 18(3): 87~ 92
Chen H, He X W. Handbook of Natural Resources in China. Beijing:
Science Press, 1990.616~ 617
R R .. TSP
, 2005, 24(4): 800~ 804. CaoG L,
Zhang XY, Wang D, et al. Inventory of emissions of pollutants from
open buming aop residues (In Chinese). Joumal of Agre environ-
ment Science, 2005, 24(4): 800~ 804
Takijima Y. Status of roots in the rhizosphere and the occurrence of
root damage. Soil Science and Plant Nutrition, 1965, 11: 204~ 211
Wang T S, Cheng SY, Tung H. Dynamics of s0il organic acids. Soil
Science, 1967, 104: 138~ 144
Tanaka A, NavaseroS A. CO, and organic acids in relation to growth
of rice. Soil Science and Plant Nutrition, 1967, 13: 25~ 30
Gotoh S, Onikura Y. Organic acids in a flooded =il receiving added
rice straw and their effect on the growth of rice. Soil Science and Plant
Nutrion, 1971, 17: 1~ 8
Rao D N, Mikkelsen D S. Effect of acetic, propionic and butyric
acids on young rice seedlings growth. Agronomy Joumal, 1977a, 6:
923~ 928
Rao D N, Mikkelsen D S.Effect of rice straw additions on production
of organic acids in a flooded soil. Plant and Soil, 1977b, 47: 303~
311
Lynch J M. Organic acid from the anaerobic decomposition of Agropy-
ron repens thizmes. Phytochemistry, 1980, 19: 1 846~ 1 847
Tsutsuki K. Volatile produds and lov moleailar weight phenolic prod-
ucts of the amerbic decomposition of organic matter. /n: Ponnampe-
ruma F N, Banta S. eds. Organic Matter and Rice. International Rice
Research Ingtitute, Los Banos, Philippines, 1984.329~ 343
, 2001(4): 33~ 36.Zeng M X, Zhang Y J, Shan X
Z, et d.Options of rdwning sraw into field of main agricultural ax-
eas in China (In Chinese) . Soils and Fertil zers, 2001(4): 33~ 36
, 2002, 33(5): 336~ 339.Zeng M X, Wang R F,
Peng S Q, et . Summary of returning straw into field of main agr-
cultural areas in Chia (In Chinese) . Chinese Journal of Soil Sci-
ence, 2002, 33(5): 336~ 339
, , , 2000,
32(2): 102~ 106.Song J, Luo Y M, Zhao Q G. Advances in soil se-
lution sampling. Soils, 2000, 32(2) : 102~ 106



947

[17]

[ 18]

[19]

[20]

Alberto M C R, Arah ] RM, Neue H U, & al. A sampling technique
for the determination of dissolved methane in soil solution. Chemo-
sphere: Global Change Science, 2000, 2( 1) : 57~ 63

Angeles O R, Johnson S E, Buresh R J.Soil solution sampling for oe-
ganic acids in rice paddy soils. American Jownal of Soil Science Soct
ety, 2006, 70: 48~ 56

Ding W X, Cai Z C,Tsuruta H, et dl. Effed of standing water depth
on methane emissions from freshwater marshes in northeast China. At~
mospheric Envionment, 2002, 36: 5 149~ 5 157

A dharya C N. Studies on the anaerobic decomposition of plant matert
als, II. Some factors influencing the anaerobic decomposition of rice

straw. Biochemical Joumal, 1935, 29: 953~ 960

[21]

[2]

[23]

[24]

Jones D L, Darrah P R.Role of ot derived organic acids in the mobi-
lization of nutrients from the thimsphere. Plant and Soil, 19%, 166:
247~ 251
Paul E A, Clark F E.Soil Microbiobgy and Biochemisry. San Diego:
A cademic Press, CA,199%. 340
Chandrasekaran S, Yoshida T. Effects of organic acid trangormations
n submerged soils on growth of the rice plant.Soil Science and Plant
Nutrition, 1973, 19: 39~ 45

,2002 (1):26~ 29 Tian ZH, Gao SM, Zhu
E, et al. Effect of nor uniform returning of wheat strav to field on di
rectsown rice and countermeasures concemed (In Chiese) . Soils

and Fertdizers, 2002 (1): 26~ 29

ACCUMULATION OF ORGANIC ACIDS IN RELATION TO C: N RATIOS OF STRAWS
AND N APPLICATION IN FLOODED SOIL

Shan Yuhua'? CaiZucong® Han Yong® Sarah E Johnson’

(1 College f Environment Sciences and Engineering

Roland J Buresh®

Yangzhou University, Yangzhou, Jiangsu 225009, China)
(2 Institute ¢ Soil Sdence, ChineseAcadany ¢ Sciences, Naring 210008, China)
(3 Internationd Rice Research Instiiute, DAPO Box T177, Metro M anila, Philippines)

Abstract Accumulation of organic acids and their phytotoxicity in paddy rice fields incorporated with crop straws have

been widely concerned. Laboratory incubation was conducted to investigate the accumulation of organic acids, including formic,

acetic, propionic and butyric acid in soil solution under flooded conditions and the effects of C N ratios of straw materials and N

application. Results showed that the concentration of organic acids in soil solution increased with the rate of straws incorporated.

The overall accumulation of organic acids (especially propionic acid) was significantly higher in soil incorporated with wheat

straws than with rice straws, while NH} concentration in the soil solution was the other way round due to wider C: N raio in

wheat straw. Addition of urea significantly reduced concentration of organic acids in soil solution and enhanced CH4 flux but had

no obvious influence on CO, flux in the whea straw treatment, while in the rice straw treatment, the concentration of organic

acids and CH 4 flux were less sensitive to N addition. Results obtained in this study indicated that wider C N ratio of whea straw

enhanced the immobilizat ion of inorganic N and inhibited the transformation of organic acids to CH, which led to higher accumula

tion of organic acids. N applicaion can serve as one of the effective ways to reduce the accumulation of organic acids in rice

fields incorporated with wheat straw, but may enhance CH, emission.

Key words Flooded soil; Organic acids; Crop straws; C N ratio; Gas emission; N applicaion



