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Table 1 Some physical and chemical properties of tested soil samples
Cultivation pH C N PO, K0 (< 0.002 mm) Organic
. . Depth | . .
perod Soil type (am) (H0) (ghe™") (ghe™") (g kg™ ") (g kg™ Clay content amendment and
(a) o (gkg M crop yield
(kg hm™?)
0~ 10 4. 49 4.58 0.39 0.52 10. 8 351 —
10~ 20 4. 68 2.79 0.31 0.55 11. 8 398 —
3 0~ 10 5. 76 6.09 0.63 1.27 16.0 302 s
10~ 20 5. 63 3.51 0.41 0.75 15.8 358 5600
10 0~ 10 6. 10 6.96 0.75 2.02 4.2 281 s
10~ 20 592 6.06 0. 63 1. 64 4.7 295 7 500
15 0~ 10 5.19 14.42 1.22 1. 14 10.7 255 s
10~ 20 5. 24 11.55 1.01 0.98 10.2 262 8250
30 0~ 10 5.43 19.59 1. 62 1. 80 920 207 s
10~ 20 5. 65 18.07 1.50 1. 62 a9 10 225 9375
80 0~ 10 5. 11 22.24 1. 81 1.54 780 172 R
10~ 20 523 19. 14 1.61 1.38 77 197 10 875
12
(9] 20 g 500 ml
) 60% ,
, 5ml0 I md L™ ' NaOH 10 ml
. . 81T 5d10d 15d 20 d,
), 5 ml , 1 mo L™ ! BaCl, 1 ml, ,
(0027 mol L™ " HCI) 0,
(NHi  NO3) )
. 2mol L”'KCl . 20 ml .o
13
[1B]
2 mm 30g s 50 ml s

, 28%1TC 24 h
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, 20 g, 0.5 mol L™ ' K»S04 50 ml, 0.5h
[ 4]
[15] ,7 2 64(
) 1 85( ),
14
el . 28+1C .
, , , 1
[17]
15
[15]7 [15] M ,
_ , _ , [ 18]
2
21
( L2, )
, 30 30,
R :0~ 10 em 10~ 20 em y=0.518 9t +
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+ 0450 4(R*=0.9523" " ,n=5) y= 0040 81+ 028 6(R’= 09826 ", n= 5);30 ,
, 30 ,0~ 10 em 10~ 20 em 1501 1528 gkg ',
0.50 0.5 gkg ' 123 119gkg ', 0041 0040 gkg ' 30~ 80
0~ 10em 10~ 20 em 265 107gks ', 005 002gkg';
019 0llgkg', 0.004 0002 gks ™' , ,0~ 30 30~
80 10~ 25 , 30 031015
(p< 0.05), 80
, , C/N ,
30 ,0~10em 10~20em C/N 97 86 121 120,
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Fig.1 Dynanmics of soil organic C in paddy field Fig. 2 Dynamics of soil N in paddy
of subtropical China field of subtropical China
2 CN
Tabe2 Mineralization of s0il C and N during 20 days incubation in a culvation chronosequence of
paddy fields of subtropical China
COx-C
C N
Cumulative CO5C evolved
C mireralization rate N mieralization rate C/N
—— -1 il
Cultivation  Depth (mg kg™ soil)
od Min C/'N
prnd ()t 5d 10 d I5d 20d ke ' d ! * -1 *
(ke ) o ¢ ™5 g ool N
0~ 10 481 697 823 959 4.80 2.24 — — —
10~20 27.2 345 400 444 2.22 1.51 — — —
20~ 40 149 187 212 233 1. 16 1. 18 — — —
3 0~ 10 %6 1295 473 1625 8.13 2.42 17.9 2.78 9.1
10~20 40.3 568 654 745 3.73 1. 84 6.8 1.57 11.0
20~ 40 161 214 251 28 7 1.44 1. 19 — — -
10 0~ 10 16l.4 2136 2455 259 13.3 3.30 40.1 5.59 6.6
10~20 80 1169 1354 1505 7.53 2.24 23.7 3.82 6.4
20~40 26.7 403 498 589 2.95 0.97 3.3 0.54 17.8
15 0~ 10 133.0 1869 2308 2578 12.9 2.42 36.7 4.12 7.0
10~20 923 12723 1550 1728 8.64 1.85 46. 1 6. 05 3.7
20~40 781 1227 1481 1664 8.32 0.79 31.0 4.05 5.4
30 0~ 10 265.5 3775 411 3062 25.3 2.67 61.6 3.97 8.2
10~ 20 2022 2897 3308 3786 18.9 2.24 57.5 4.12 6.6
20~40 4.6 763 946 101 5.51 1.29 — — —
& 0~ 10 287.8 3737 4341 4903 24.5 2.5 109.9 6.73 4.5
10~ 20 201.4 2686 3026 3338 16.7 2.86 53.3 4.85 6.3
20~40 386 505 588 677 3.39 3.13 0.3 0. 06 —
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Fig. 5 Changes in number of bacteria and total Fig. 6 Changes in number of actinomycetes and fungus

microorganism in soil of paddy field in subtropical China in soil of paddy field of subtropical China
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Table 3 Changes in community of bacteria in a cultivation chronosequence of paddy field in subtropical China

(% of total number of bacteria)

(a) (em) 3) 4) 3 o 7 8) 9) 10 1 2) 13

10~ 20 &.9 — 111 — — — — — — — —
3 0~ 10 11. 0 — — — 34.5 2.1 25 29 - — —
10~ 20 41 - — 12.3 39.5 4.1 — — - - -
10 0~ 10 1. 1 L2 — — 29.2 16. 8 41 34 4 32 — —
10~ 20 — — - - 80.9 82 - 96 13 — —
15 0~ 10 13.5 - 1.8 17.3 14.7 9.9 10. 8 320 - - -
10~ 20 143 a7 — 7.5 21.5 15.2 89 319 - - -
30 0~ 10 78 — 12 1 16.2 19.9 2.3 48 48 — 12. 1 —
10~ 20 11. 1 — 83 24.7 23.9 2.3 67 - - - -
& 0~ 10 L1 — 89 3 1.4 1.2 5.2 01 — — Q3 1.4
10~ 20 638 — 22 4 39.0 2.4 16.6 24 - — 10. 4 —

1) Cultivated years; 2) Depth; 3) B. ceeus; 4 B. mycoides; 5) Non-spare bacteria; 6) B. pumilus; 7) B. megatherium;
8) B. firmus; 9) B. subtilis; 10) B. brevis; 11) Flavobacterium; 12) Chromobacterium wolaceum; 13) B. sphaeriaus
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SOIL ORGANIC MATTER DYNAMICS IN A CULTIVATION
CHRONOSEQUENCE OF PADDY FIELDS IN SUBTROPICAL CHINA

Li Zhong-pei Zhang Tae-lin  Chen Bfyun Yin Ruiling Shi Ya gn
(Institute ¢ Soil Sdence, ChineseAcademy o Sciences, Narjing 210008, China)

Sunmary

Organic matter is an impoitant soil component that influences the physical, chemical and biological
properties of soils. Maintenance of its content in the soil has been the crucial measure for mproving pre-
dudivity and stabilizing ecosystems. Stabilization of the organic matter also plays a pivotal role in controt
ling global warming through an increasing sequestration of atmospheric CO, to the plant soil system. In this
paper, dynamics and processing mechanisms of soil organic matter accumulation for a ailtivation chronose-
quence in paddy field were studied in subtropical China by sampling in field, and deermining steady-state
soil C contents. Under paddy cultivation, soil organic C and N increased rapidly for 30 years, leveling off
thereafter. After 30 years of rice planting with irrigation, O~ 20 an soil organic C and N increased to 20
gke” 'and 1.6 gkg !, respedively, and then insignificantly changed even through 80 years of utiliza-
tion. During 20 days’ incubation, the mineralization rates of O~ 10 an soil organic C and N in a cultive-
tion chronosequence of paddy field ranged from 2. 2% ~ 3. 3% and 2.8% ~ 6.7% , which in general ir
creased with soil organic C and N contents. Soil microbial biomass C increased proportionately with cult+
vation years, in comparison, the soil microbial biomass N increased in the first 30 years and then leveled
off. 0O~ 10 am soll cultivated as paddy field for 30 years has a 332. 8 mg kg~ " of miaobial biomass C and
23.85 mg kg™ ! microbial biomass N, which were 111% and 47% higher than that for paddy field cult+
vated for 3 years. The numbers of bacteria in the soil cultivated as paddy field for 30 years were 1. Ffold
(0~ 10 cm) and 3. &fold ( 10~ 20 an) higher than that for 3 years, and the corresponding values in
soils cultivated for 80 years were 19-fold (O~ 10 an) and 12 fold ( 10~ 20 am). The number of fungi
was also increased in the first 30 years’ cultivation and then leveled off. Furthermore, the increasing com-
munity of bacteria from 4 in wasteland to 8 in paddy soil under 30~ 80 years of cultivation indicated the
improvement of soil fertility.

Key words Paddy field, Cultivation chronosequence, Soil organic matter, Dynamics, Subtropt
cal China



