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Dynamics of aquic brown soil enzyme activities under no-tillage. LIU Xiumei'?, LI Qi'*, LIANG Wenju',
JIANG Yong', WEN Dazhong' (' Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016,
China; *Graduate University of Chinese Academy of Sciences, Beijing 100039, China). -Chin. J. Appl. Ecol. ,

2006,17(12) . 2347 ~2351.

This paper studied the effects of no-tillage on the dynamics of invertase, urease and acid phosphatase activities in

an aquic brown soil during maize growing season. The results showed that in 0 ~ 10 cm soil layer, the invertase

activity at jointing, trumpet-shaped and ripening stages, urease activity at jointing and booting stages, and acid

phosphatase activity at booting and ripening stages were significantly higher under no-tillage ( NT) than under
conventional tillage (CT). In 10 ~20 cm soil layer, the invertase activity at seedling, jointing and trumpet-
shaped stages was significantly different between NT and CT, and the urease activity during whole growing season
except at booting stage was significantly higher under NT than under CT. In 20 ~30 cm soil layer, the invertase
activity during maize growing season was significantly lower under NT than under CT, and urease activity at seed-

ling stage and acid phosphate activity at ripening stage were significantly different between these two treatments.
Under NT, there was a decreasing trend of soil enzyme activities with increasing soil depth; while under CT, soil

invertase and acid phosphatase activities increased, but urease activity decreased with increasing soil depth.
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2.1 BFFHLE

ARG AE P E R B0k BH A 25 LB S AT s 4 T It
FAM R AR EX + B+ B A (41°31'N,123°22°E),
AT FILFPEAE, B TRIBW R EAKESE, £
R 31 m R HRET ~8 C,FFFETE 700 mm, L/ N
147 ~164 d, + BRI H M.

WE N EREER (15 42) , B 2003 45 4 A F AT
SHHRR . P B ER R BHEE BHEEEY
22 890 kg - hm ™2 HIHHVEALTE 4 A 20 H B 2005 564
28 HEEFEXK, EXGHNEL1 5, EB 40 kg - hm 7. 35
RS HE RS AE , FE B . JR K 300 kg - hm™?  BERRE 4%
150 kg - hm >, €8 75 kg - hm 2.5 A 6 BMEfZ Bk S
EEBREBREN EHEN 9 kg - bm 7 (B R 1:1) , 3
HIBRE. '

2.2 ARt

BRI R B HUBHVE (CT) F4edf (NT) B4 38 4 KE X
ANXEF 102 m®, EXRAITHE 57 om, #REE 40 cm. & FEERTHA
A5 A 31 B) GRWHI6 A 25 B) . KMIO#(7 A
31 H) ZRMB A9 B)YMEBM(9 A24 ). L4
(H22.5em)H+,3 SIRE, T BEEHN0~30cm, 53 2
HUEE, 515108 :0 ~10 ¢m 10 ~20 em 120 ~ 30 cm. ¥ R & IF
M HERARMER, BAHS, 32 mm 5, EARZ
A8 RTFETE 4 CUKF &I,

£1 TRESEFEBUHR
Table 1 Physical and chemical properties of test soils { +SD)

2.3 TEEEERINE S5

R BT B 0 5E + ORI R AR WE SR 0
1. T HEPEMERER A 3,5- TR Bk M BREER A IR
EFRERE"  RERR O EER R A B E KRR
B UM SRR 4R R R R A W A R
T1E.

BER A SPSS 12. 0 it At ki e R R ER B
.

3 ER5H9m

3.1 BHER O LI RS A R

£0~10 em +2, WA St RN IS 14
BEVE A B R AR b B Sk -3, ZHMUET
SR R M A RO AR, TR AUBHVE RN B
TEETE R 0 B A . 7E3RT B L KB WA 1 5 R
A, B RN R E R T EAMME(P <
0.05) , 9tk H MBHER S T 110. 79% .25. 54%
F137.83% . £ 10 ~20 em 120 ~30 cm + 2, F it
TR TR R R BN R L S REEA
HAE] ; T H AU EREE BB TR M BR W A , HE A Bt
#ith 5FEHAMR. 72 10 ~20 cm + 2 KT HI %
HEERE B E S THABE(P <0.05),TME
AR O\ 3 B E KT R AUBHE(P <0.05) , 1
ENH-EEZRAEE;E20~30cm £, &1 E
RAEFRAR A LAY REER TR
(P <0.05). AL, Sefihnt B BE M (2 VB
FERAETERZ. WA EREBELEE LR
MEMF R, EERENE T, RIS E
20~30em X EHE.EO0~10 ecm 2ZEHBK; R
B ERE RIS M BE 2 IR MR AR, B TR HAZE 10
~20 cm +ZEMERETE RS SN, HE A B R
FEEMETE O ~ 10 cm + 2/, 7£20 ~30 em 2
AR CE 1), B BB I 25 i 338 7R W 0 1 19
%5 8] 43 AR.

P! SA B 4 WAEE = G S pH
Treatment TOC Total N Alkali-N Total P EC
(g-kg™") (g-kg™") (g-kg™!) (mg - kg™") (ps-em™!)
CT 0~10 ¢cm 13.3+0.28 1.08 £0. 07 83.30 £ 12. 80 0.25 £0.01 102.73 £ 15. 34 5.35+0.05
10 ~20 cm 12.3+0.25 0.94 £0.09 64.71 £9.12 0.23 +0.02 84.96 £17.54 5.89 +0.37
20 ~30 cm 10.7 £0.21 0.85 x0.05 56. 12 £ 14. 41 0.18 +0.01 98.6 £19.48 6.06 0. 65
NT 0~10 em 14.3 +£0.22 1.12 £0. 18 152. 64 +21.53 0.18 £0.01 105. 13 £10.72 6.02+0.79
10 ~20 ¢m 12.5 £0. 16 0.90 £0.07 97.94 +£17.37 T0.17 £0.01 108. 18 +5. 18 5.89+0.70
20 ~30 cm 13.2+0.22 0.76 £0.05 58.80+7.24 0.1520.01 85.17 210.55 6.50 x0.30

CT: # #BHE Conventional tillage; NT: %l No-tillage. T [7] The same below.
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Fig. 1 Dynamics of soil invertase, urease and acid phosphatase activities under no-tillage and conventional tillage at different depths.

CT: ¥ H#HE Conventional tillage,NT: %t No-tillage,Se: P Seedling stage,Jo: 3R 17 Jointing stage, Tr; KBl I\ (13 Trumpet-shaped stage,
Bo: 223 Booting stage,Ri: # Ripening stage; A; 0 ~10 ¢cm,B; 10 ~20 ¢cm,C; 20 ~30 cm. * P <0.05; * * P <0.01. F[G] The same be-

low.

3.2 BHER R+ BEAREEE AR R

7£0 ~10 ecm + 2, ¥ HBHEM G - IR BT
HREY A BN BB R EA B IR
MY, L RSN EES T 8 UHE
(P<0.05), 55 Lk % MBER® T 113.40% Fi
56.51% . #£ 10 ~20 cm 120 ~30 cm 1 /)2, % H
VEFI a8 LSRRG I ERE Bk A BT Rk 5%
J20~10 cm EAH[E]. 7£ 10 ~20 cm + 2, IR
EEERR BN EE N E BN EFETE
HMBE/E(P <0.05), IREEEHERE T 29.0% ~
50.4% ;#£ 20 ~30 cm + 2, G IRESIEHEEE Y B
ERTHERAMEP<0.05)  HEABTH _HXE
EER EFRSETOE, B IBEM G IRBEE
PGk B BE L 2 0 BB AR, (B AR EEE EFE O ~
10 cmM 10 ~20 em + EREF £ R B O
B, BB VEIRBSIETEZE 20 ~30 cm +EEE, G
BRESIEPEE 10~20 ecm L ERH . HE5HELEE
RABE(EL).
3.3 BEER AT LR B R B S 1 FU R R
£0~10 cm /2, ABE BB Km0, & 3

BEEM Bt LR R R E L R, B
TRBHMARAS  RERREE R ET . £
RS, B IR MR IR AR B ES
FHEHMBAE(P <0.01), 2 HIEE T 69.31% F
10.42% . £ 10 ~20 cm 120 ~ 30 cm + 2, BB
BRENSHER EREF BN T BREAS 0 ~
10 em+/ZH[F]. 72 10 ~20 em + 2, &AL B
MBS b L ERU R EE LR EE
F37E 20 ~30 em + )R, BASH + BREB RS
EHRERTEABE(P <0.05) , HEAFHL
HELEEEES. EERETEEHH, b+
R PE PR B YERE - 2 MR T FEAK,0 ~ 10 em +
BRYEBIRREE SRS ,20 ~30 cm LR HAK; MH
LB E 1 S8 AR M 9% BR B 5 1 B K B 1+ J2 0 IR i 1
jn,7E 10 ~20 cm 120 ~30 cm + EBE RS, 7
0 ~10 cm + EEHEHEBAR, BHRTHBAINE ).
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TEHERR K. IR S AR 2 B, ZEE RIR T, 1
FERUEY BBRMA S Bt B AR W a8
TIEREER REHS N B E S T APHE, TRER
B st + IR & EEWNAVUR, Btk e T
YIRS T4 TR, AR T AN E
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Bl KAE, BB RS TE S A TR, KT
MiE KA T HR S, YR R QB B R
WIHE % U AN ES (IS shsE , 78 R w1 39
MZEFEBATE IR BB RE B T B E R R 5 5F
I3 RO B U8R AR R A i v /L, SRR TS 1 R Rl
Z RS St e R R A IR A T 4 B E E R
RERA BT ORI O8 ZEEMS2Y) B S
FHEAME, TSt T IRREZNRBTES A L.
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TG Y M R A FF B 0 R R B bR, AT AR &
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HHUHHE 1 SRR T B MR A 1 A T A BN s L
A AL A28 B Z R A T v T, A T
5. Garcia-Gil % HF 5 R, Y+ b TR &
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Fobt - R M B RR RS IE oK A T AR AL 58 B
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&, "I sEth S5 Hb R A VLB PR SRR .
4.2 HHEFAXIAELIEEE + RIS A

TE 10 ~20 cm 120 ~30 cm + )32, T ERG LM
BEVEY A B AN AR 4L 5 0 ~ 10 cm 4 R A [H).
7E 10 ~20 cm )2, Fh + HARAG TS G 2 AL,
PEERTERME, TS T EFENASER

/8 5. Roldan "™ B FT 5, B T bk 5t £ 3k
L AVNANT R REANE, HI, St - 5
SHEEERFWT EAMHE. X 0T GE 2 At L 1J ik
T 1 L R BB S R L

f£10~20 cm 1+ 2, et LI FERE RS TS HEAE T
39 BT EIROCRII O R S U E 2 R B 3% LAY
ERTHEESTEAHE, RESRAEEEES
A IEEI R EE R 7E20 ~30 cm 1 )2, Fuh 4
WERSTEHETES EoRAE T HE B E (K F % AUBHE, Bk
BETEHEE R A B 32 & T8 MUBHE , BRI B R B TS
HEAE LA B IR T 8 MUBHE. 7T L, S Xt + 3 Rg
EHEREHEH EERAE L ERE. X5 Roldan
U BTSSR B MR R B, B
A FIFRERZE - IR ES MR DR A 1, (B X
R LIEMEENEmARE. XTREER ISR
AL, A E L BAVNRES LN HE
RHEE, e L ERNRETEETAELIER
BB AR A IR EERE —
S0, Holland %1 B SY45 i, T3P 40 A 0 3R
HEMEYREEERE T RO S T8 WBE,
M7E  IRE & A & T st

BE N, St 1 SRR RS IR AS FIER T R
BEHE THEAEE. XFERRMMEFRXSIEN
THEF YL 4253 % B UE A K sy
FEAE R, E T8 B SRR A TE L B
TR IR M B R A TE M R INR, Bk 2
Fretad, DHEREEE R TEBS(BRRE o
H). IR AR B IRRS IE R L R W A
S AR S YR R A L. L IRASIE
PR+ EINET AR, 7T e 5 L DR BER T
HEARKTE IR XK. Aon U ISR B, t T LR AL
HTH FR BHAL A B8 T PR I AN BT 3 08, (3 + SRR AG 1S
AR ST AR L E MR E T EE.

L bR, 5SERBHEML , et B E RS
(0 ~10 cm) L IEFENERG | IR B FBR M B AR B 1S
5 7E 10 ~20 em T2, bR H HEREAIEHEEE
KK Z BB BT 2 2 & T % MUOBHE; 78 20 ~
30 em + 2, it TIERERERS IS A EK B AT AT
)8 EKFHAHHE. M 2B, etk B+
HWETEE SRR B, BB ER B L R
B FIBRYE DR RR RS VS 1 DR 2 b T B, T R B T
2 MBS

B% 3k
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