+ 1 (Soils), 2011, 43 (3): 418~425

X F L R FFT (8] F0E + 15 & B 8]
X 25 S R 8 - B TR TR B

RAIRFE

F’tR :l:li:1’2)

KEET HRER

(1 IRy TR T R T i s 3. ([ RL 27 B gt EIRWTSET), P st 210008;

2 TR TIT A B L AL B, VTR

 ZE:

215011)

PAZE 5 18 SEAN I MEAL A BN AT TTR R, B A2 0L 4 ASASIR] I 18] GR A7 AR BI R 10 T3 N0R I . e fhe

JZEBE M FDA BTG IEMIZh ARG SEBALSE : KUT-ORAF 30 Rl +qRZA . WUT-ORAF 210 K T 3 2 F [ FF K (25°C)
ZAF R4 MBE T 15 KM 51 K5 A I DAk 3 e i P A8 (R 5 H AR ST U S i 2 IR R e 5 RRW], KT L ORAEIN
170 60 P Pk R 5 B X RS PSS R AR, R ISR 51 RS HAS MR B BRAG BEXT L ORAE I R I,
HALBBIR VL2 35 PR SRR, T IR 16 K5, BARRGTE R ¥Rm, (AASRRIREIRE 51 R, HamiE M
LA AN, DR R 57— IR ]S R (1 5t S 1 vl ORACRSL ) SRR P I RS s DA B M 1R 2 5
JERR, NG RS 28 AR (K M SR N BT 9% A B ALk 5 ik g MR IR e S0 000V P2 A R B il Bk 25 A7 A O
KA, VLA NS B e NIRRT A I R R 22— 534k, H3E NH,-N. NOg-N FIr A HLa%
i Bk 4 T b BRI SR FEABAE AR ZE S o JE AP KCTORAS TR B T A PG , NH, N S 5N R THEa %, I 5 ke
TR RS T NOg-N & ek [ 5 B Fhads, Wl AT HLE & i U TE A AH I

R KT AL @A, IR
FESES: S154.3

LSRR 4 S AT AR, HE PR AR A
) St e AR IR A R R A I R . N S8
PSR Chpn AP A PR T A N DD 4T 3 B 4 o
RRAEAA, XA AT DL S A A R R AL,
Forp SN AR L S BAE JFUE Ol R DL,
e P N VP TR s Y. —
FBcih s SRATB LRI E (R AT S ARIRES
SR, AESERRRr I R, BE S EAEAEROR, AERE I
PR HE S R4 B A b FROASL N, 300 g 6 A o LAV i
MR PIRTE RS il A2 e R X
TR BEATREE I EY, R A DR KT i
e 7 A A L R AR AT S e B
ML B OLRE , Toi e R i IR KT+, 4
BRI AR A 1) 5 RE B ORAF RIS I () 6. HT, 3
3 T i) LAY S O

R B dst AR B AR AR AR 48 1 SR ol K
ke e RS T 15 FERIE T DX AR 1R BT I Jit

B AR AL 450 T (K7 70 PN RE 0 S FARE 7
AR, 3 18 AR AN [ T AL 2 1 4 R
EURF A 0 BV 5T T b A Sl I 1 £ S B
AR I 2 (K 1) AR N I ESTEE A, AL
L s 2 g i E A P A 285 2R 8 T kgl ) A SO A
PR BT IO 5, WA AT B - R PR AT I
(8]« AT A i I R SR RS P R, 4R
N we LR e Y S R e SL LA A LIPS

O - SR A S YRR AR B (It TSR RS2 R

1 #MR57FE

it 1%

IR0 Hh w3 AE T R 24 e B ) rp R B
R4S RGEZRE U (N35°04, E113°10, AR
TRIFR Ryt Bl ) o i 21 5 YT PR B i 2 RS
fi, 4EYFEKE 605 mm, F4EHT 7—9 H, £y
iy 13.9°C, HHEARAET R SRR . K

1.1

OIEETH . EBEBAREH TREE KT H (KSCX2-EW-N-08), 973 i [ (2011CB100506) fll “-+—11.” [ KB 2457+ RI = A0 H (2008

BADA4B07) %),

FEBWRIA: BINFE (1967—), L, WHTA, W, 850, RS RIRIE ST ERED A D0y Lok o 357 B o e Bl 2 1) S5 D5 TR 4L o

E-mail: bzhao@issas.ac.cn



BAIREAE

R DR A I TR 5 7 I T 0] BV~ B ) - s A R S

419

4T 1989 EAKTE (RI/NZZZR), PIREHIRE Ky &N
“FOR—ER G AER], St 7 ANbEE, B OF L
JE (OM), @ —FALRERI—FHHLE (1/20M), @
ZBEAILIE (NPKD, @HABELIE (NP, G®EH{L
JECPK), ®F Ak AL (NK), DANJiti A, B (CKD,
FEAAEEE 4 NES, HNBENEES], BEAS DX R
47.5 m?. WG H R 0 L AR 4 i 25 U STk A

AU IR S RAE T 2007 459 H 17 H (|
2007 4FJEE BRI . BRI AR, %
KA H IR T 18 A/NER 17 BH 1ok, +
FERAE TR NX 20~ 20 cm, HEE—#B T 4C
UKFEORAT, T RPN 52 R AN FDA S 1 1R 0 5 5
LR AT 5 SE 30 S ORAT, FH R E AN R R A7 i Ak
AT T A M SRR RS . SEIR TT AR AT Y 1

4, BHEANE UL 1.
F1 KPFERERLEETIBEERMRTL
Table 1 Changes in basic soil properties under long-term fertilization managements
b IR A B
pH (Hz0) fibLc 4N 4P 4K AN AP K
(9/kg) (g/kg) (g/kg) (9/ kg) (mg/kg) (mg/kg) (mg/kg)
oM 8.0(0)b 9.2(0.4)a 1.25(0.08)a 0.62(0.04)a 17.8(0.4)a 35.6(1.4)a 12.7(0.4)b 123.5(5.5)d
1/20M 8.2(0.1)ab 7.0(0.7)b 0.98(0.02)b 0.61(0.03)a 17.8(0.5)a 25.2(1.1)b 9.4(0.2)c 133.2(7.4)d
NPK 8.1(0)ab 5.2(0.3)c 0.73(0.01)c 0.64(0.03)a 17.3(0.2)a 25.1(0.8)b 6.9(0.2)d 149.5(7.3)c
NP 8.2(0.1)ab 4.8(0.2)c 0.69(0.02)cd 0.62(0.02)a 17.2(0.3)a 19.3(0.9)c 7.3(0.2)d 49.0(4.9)e
PK 8.3(0.1)a 4.0(0.4)d 0.55(0.02)ef 0.75(0.02)b 17.4(0.2)a 14.2(0.4)d 21.4(1.8)a 279.2(10.2)b
NK 8.2(0.1)a 3.5(0.3)de 0.62(0.09)de 0.41(0.01)c 17.3(0.3)a 24.0(1.5)b 1.4(0.2)e 305.9(9.6)a
CK 8.3(0)a 3.3(0.4)e 0.47(0.01)f 0.41(0.02)c 17.4(0.4)a 14.5(1.1)d 1.4(0.2)e 62.0(5.6)e
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Fig. 1 Effects of soil storage time and air drying on enzyme activities
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Fig. 2 Effect of incubation time following rewetting of air dry soil on soil chemistry properties
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Fig. 3 Effect of incubation time following rewetting of air dry soil on enzyme activities
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Table 2 The values of Cv of soil enzyme activities

Hp2R oM 1/20M NPK NP PK NK CK
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Fig.4 Relationships between contents of soil organic carbon and Cv of soil enzyme activities
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Effect of Storage Time of Air-drying Soil and Incubation Period Following Rewetting

on Soil Enzyme Activities in North China Plain

ZHAO Bing-zi', CHENJi*? ZHANG Jia-bao®, QIN Sheng-wu’
(1 State Key Laboratory of Soil and Sustainable Agriculture CInstitute of Soil Science, Chinese Academy of Sciences) , Nanjing 210008, China;

2 Suzhou Agrifood Testing and Environment Monitoring Station, Suzhou, Jiangsu 215011, China)

Abstract:  Soil samples that have exposed to different fertilization management practices for 18 years were used to examine the variations of
various enzyme activities, including urease, invertase, dehydrogenase activity, and fluorescein diacetate hydrolysis, with storage time of air-drying
soil and incubation period after rewetting. Soil enzyme activities were determined, respectively, on fresh samples or samples that have air-dried and
stored for 30 d, samples that have air-dried and stored for 210 d, and on rewetted samples that have incubated for 15 or 51 d at field capacity (25°C).
Relationship between the content of soil organic carbon and the change in enzyme activities after storage and incubation was also evaluated. The
results showed that urease activity was relatively stable during the storage time of air-drying soil and subsequent 15d incubation at field capacity,
while the activity significantly shifted down 51 d after rewetting. A considerable decline in invertase activity was observed during the storage time of
air-drying soil. Relative to the fresh soil, dehydrogenase activity was significantly shifted up 15 d after rewetting, however, the activity shifted down
again and was comparable to the fresh soil when the incubation time expanded to 51 d, indicating that dehydrogenase activities determined in the later
conditions were representative of fresh soil values. Among the four determined enzyme activities, FDA showed largest fluctuations during the
experimental period, probably because of its greater decline when the soil changed from fresh state to air-dried state. The significantly negative
relationship between the content of soil organic carbon and the variation coefficient of urease or dehydrogenase activity suggested that soil organic
carbon was one of the most important factors in controlling their fluctuations with environment. In addition, the responses of soil NH,"-N, NOs-N
and DOC contents to four kinds of treatments were different. During the incubation period of soil rewetted after drying, the trend of NH,*-N content
descended first and then ascended, which was opposite to urease activity, and NOs-N content ascended during the whole incubation, which was
opposite to DOC content.

Key words:  Storage time, Air-drying soil, Incubation time, Rewetted soil, Soil enzyme activity



