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Table 1 Basic properties of the soils used
pH? 0. M. Total N Total P Available P Available K
Soil samples
(gkeg ") (gke™ ) (skg™ (mg kg™ ") (mg kg ")
515 13.72 0. 66 045 20. 18 153.3
Upland il
N & 1 4 91 16.02 0. 88 ((IR7 125. 6 168.0
ursery garden soil
1) 251W, W,=251
1.2 MPN)” [9~ 12]
20
65% , 5d( ), 2
( 65% )
( 4 ) 2.1
4 (1) (RU); (2)
(FU); (3)
(RN); (4) (FN)
1.2.1 L8] 10g 2mm [13, 14] [ 15]
10g 100 ml s 1.5
65% o . (2,
, 2C 54
28 , 50 ml 2
-1
mol L™ " KCI , 1h 6.26
1. 52 .43
6. 84 1. 54 1.67
( )
= § / > 100% (Soil microbial biomass C, SMBC) (Soil
1.22 ’ microbial biomass N, SMBN) 3),
2.5mgN
S . . (p< 0.05)
,  :NO3-N/ (NH4—N+ NOS—N) x 100% . ( 1)
1.3
pH pH ( 2.5:1); ,
+ -1
NH4—N 2 mol L KCl N ; (2)
NO3_—N - v ?
; KoCr0; ; C :(3) e,
N ; s

”

(Most probable number,
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Table2 Populators of microbes in revetted and fresh sol after meubaion
Bacterin ( X 10%g-1) Actinomycetes ( X 10%g=1) Fungi ( x 10° g~ 1)
2)
3 8) k

Treatments 5d¥ Bd 5d Bd 5d? 284
Incubation Incubation Incubation Incubation Tncubation Incubation
for 5 days for 28 days for 5 days for 28 days for 5 days for 28 days

RU 7. 85 6. 97 8.48™ 505 1. 4" 1.32*

FU 121 1. 5.57 7 69 0. 87 0.79

RN 397" 3.6" 3.8 367" 247" 2.34

FN 5 81 5.5 2.3 100 1. 60 1.51

1) * (p< 0.0) (p< 0 Ol)Mears significant difference at
p< 0.05 and p< 0.01 between rewetted air dried soil and fresh soil, respectively; 2) RU: Rewetting of airdried upland soil; FU:
Fresh upland soil; RN: Rewetting of air-dried nursery soil; FN: Fresh nursery soil; 3)
5d, Only ai+dried soil rewetted and incubated for 5 days as preparation
3 g

Table 3 SMBC and SMBN of rewdted and fresh soil affer incubation

2) SMBC(Hg g ) SMBN(Ug g~ )
Treatments 543 28 d 54 28 d
Incubation for 5 days Incubation for 28 days Incubation for 5 days Incubation for 28 days
RU 134.6 121. 4 31.34 27 %8
FU 85.78 8l. 64 23.17 22 10
RN 391.4" 363. 4" 51. 10 45 40
FN 190. 3 180. 2 37.82 34 63
1) * (p< 0.05) (p< 0 0l)Mears significant difference at
p< 0.05 and p < 0.01 between revetted air dried soil and fresh soil, respectively; 2) RU: Rewetting of airdried upland soil; FU:
Fresh wpland soil; RN: Rewetting of airdried nursery soil; FN: Fresh nursery soil; 3)
54, Only airdried soil rewetted and incubated for 5 days as preparation
2.2 4 ,
s s
, 28 d
17 16.0%  30. 1% ,
( Free- living nema- , )
todes) , 0% ~ 80% [18]
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[7] +
) , 5d NH4-N ,
’ ’ (p < O 01)
NHZ-N
[2~ 4 19]
2 2 N
2
4 28 d P
! NO:-N, 5 ,
Tabed4 Population of free-living nematodes n rewetted and fresh soil after 5d ,
28 days’ s incubation
2
, 28d (p> 0.05) )
Free-living numbers Free living numbers after = [1]
Treatments before ncubation(g ') 28 days incubation (') NO5;-N
hefore incubation(g™ ays incubation (g~
° i ° 28d ,NHi-
RU 0 1.6 .
N 5d ;
1y 95 10. 0 2% d , NHI—N
RN 0 4.6 28d NHI—N
N 159 15. 3" -
NO3;-N
1) % -
) . 28d .4 NO3-N
(p< 0.01) Means significant difference at p < Q 01 between rewetted ai- .
dried soil and fresh =0il; 2) RU: Rewetting of ’ NHi-N
airdried upland soil; FU: Fresh upland soil; RN: NOE— N, NOE— N
Rewetting of airdried nurs il; FN: -
ng of aitdried nursery soi . NO;-N
Fresh nursery soil
2
2.3 NH;-N  NO3;-N 5
5 , , 2.4
5 NHi-N  NO;-N "
Tahe5 NH;-N and NO;—N content in rewetted and fresh soil after incubation
NH;-N(mg kg ) NO3-N(mg kg™ ')
2)
5d9 28d 5d9 28d
Treatments ) )
Incubation for 5 days Incubation for 28 days Incubation for 5 days Incubation for 28 days
RU 10.3™ 2577 0. 79 16 6
FU 3.83 4 87 1. 04 3007
RN 3.5 29 97 6. 54 305
FN 7.87 6 82 6. 74 40 6™
1) = = (p< 0.05) (p< Q0 0l)Mears significant difference at
p< 0.05 and p < 0.01 between revetted air dried soil and fresh soil, respectively; 2) RU: Rewetting of airdried upland soil; FU:
Fresh upland soil; RN: Rewetting of air-dried nursery soil; FN: Fresh nursery soil; 3)
5d, Only aidried soil rewetted and incubated for 5 days as preparation
2.4 , (RN) (p<
0. 05) [ 4] 2
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10
( )
( ) , 28 d
p< 0.05) ,
(p< 0.05) R 28 d
(Ammonium oxidizers) NO2-N;
(Nitrite oxidizers) ~ NO2—-N r 0.39 0.67,
NO3—N!®! “ (Most probable ,
number, MPN) ” 2 > >
7 , NHi-N
, 54d 28d ( 1= . 6 .
) )
; pH (D,
13.3%  6.6%, pH 51 Saharawat
6.7% 5.1%, > pH3.4~ 8.6 ; pH
’ [24 7 ’
Allson ( + )
3 ,
6 28d g
Table 6 Rates of mineralization and nirffication in reweted and fresh soil after 28 days’ incubation
Treatimenis Net mineral zation Mineralization rate Net nitrification Nitrifi cation rate
(mg kg™ ") (%) (mg kg™ ") (%)
RU 31. 1 4.74 36.6 16 2
FU 2.0 3.96 5717 3017
RN 40. 4" 4.59" 12.0 655
FN 2.8 3.73 25.7" 1317
N (p< 005) (p< 0 01)Mears significant difference at
p< 0.05 and p < 0.01 between revetted air dried soil and fresh soil, respectively; 2) RU: Rewetting of airdried upland soil; FU:
Fredh upland soil; RN: Revetting of ai-dried nursery soil; FN: Fresh musery wil
7
Table 7 Population of ammonium oxidizers and nirite oxidizers in rewetted and fresh soil after incubation
2) Ammonium oxidizers ( x 10°g™ ") Nitrite oxidizers ( x 10°g™ ")
Treatments 542 28d 542 28d
Incubation for 5 days Incubation for 28 days Incubation for 5 days Incubation for 28 days
RU 2 47 3.20 137 1. 60
FU 310 4.0 310 24.0
RN 1 &9 2.03 a7 0.92
FN 390 30.7 181 18.1
1) RU: Rewelting of aie-dried upland soil; FU: Fresh upland soil; RN: Rewet
ting of airdried mrsery soil; FN: Fresh mumsery soil; 2) 54, Only air dried soil rewetted

and incubated for 5 days as preparation
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EFFECTS OF REWETTING ON SOIL BIOTA STRUCTURE AND NITROGEN
MINERALIZATION, NITRIFICATION IN AIR-DRIED RED SOIL

Lin Jianghui Li Huixin®'  Hu Feng Zhao Haiyan
(College f Resources and Environmental Sciences, Narjing Agricdtural Uhwesity, Narjing 210095, China)

Abstract Effeds of rewetting of air-dried red soil on soil biota composition, nitrogen mineralization and nitrification
were studied in the laboratory. Four treatments were designed: (1) rewetting of ai- dried upland red soil (RU); (2) fresh up-
land red soil (FU); (3) rewetting of air- dried nursery red soil (RN) ; (4) fresh nursery red soil (FN) . Theresults indicate: the
populations of soil microorganisms including bacteria, fungi, actinamycetes in the rewetted red soil increased obviously after 5
days incubation when compared with those in the fresh red soil, especially the population of bacteria, which were 6.26 and 6. 84
times as large as tha in the fresh of upland and nursery soil, respectively. As a result of the increase in soil miaobes, the soil
micaobial biomass C (SMBC) and soil microbial biomass N (SMBN) increased in the rewetted airdried red soil treaments. The
increasing population of soil microbes after 28 days” incubation leveled off and was still samewha equal to or a bit smaller than
tha after 5 days’ s pre- incubation of all the treatments. However, the population of microbes in the rewetted ai-dried red soil
was still larger than that in the fresh red soil after 28 days” incubation. With the increase in microbe population and biomass, n+
trogen mineralization was sped up, which led to increase in NH;—N concentration. After 28 days’ incubation, the NH;—N g
centrations in the rewetted airdried soils increased in comparison with those after 5 days’ pre- incubation and obviously higher
than in the fresh soils. At the same time, NO3—N concentrations also increased, but they were significantly higher in the fresh
soils than in the rewetted red soil. The experiment also shows that after 28 days’ incubation, the population of free- living nema
todes in the treatments of rewetting air- dried upland and nursery red soil of could hardly recover, being 16.0% and 30. 1% of
that in the fresh red soil, respedively. After 28 days’ incubation of the rewetted aie- dried red soil, the ne mineralization and
mineralization rate increased significantly (p < 0. 05), but the net nitrification and the net nitrification rate deaeased significant
ly (p< 0.05), when compared with that in the fresh red soil. The possible reason was that the populations of ammonium oxidiz
ers and nitrite oxidizers, which play a key role in the process of nitrification, could hardly get recovered from the damage of air
drying.

Key words Drying effed; N-mineralization; N nitrification; Soil oganism



