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Kinetic Characteristics of Urease in Alar Reclamation Region of the
Upper Reaches of Tarim River
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(1. Xinjiang Scienti fic and Technological Development Strategy Institute ,
Urumqi 830011, China; 2. College of Resources and Environmental Science . Xinjiang University ,
Urumqi 830046, China; 3. Key Laboratory of Oasis Ecology, Ministry of Education, Urumqgi 830046, China)

Abstract: The study of changes in soil enzyme characteristics is important for exploring the effects of human
activities on soil ecosystems. In this paper, we studied the soil urease activity, kinetics and soil physical and
chemical factors in different soil layers of cotton fields in continuous cropping years in four different cropping
years. The relationship between soil enzyme kinetics and its physicochemical factors was studied. The results
showed that the urease activity of cotton field decreased gradually with the depth of soil in different continu-
ous cropping years; with the increase of continuous cropping time, the urease activity of 0—20 cm soil layer
decreased first and then increased, and the changes in the layers of 2050 cm and 50—80 cm increased first
and then increased; the soil urease activity of cotton field in four different years was decreased in the order:
20 years>>15 years>10 years>5 years, the general trend of enzymatic reaction of urease in cotton field in-
creased with the increase of substrate concentration; the V... and V,../K,, values in the cotton field of 5
years, 10 years, 15 years, and 20 years showed the tendency of first increasing and then decreasing with the
increase of the annual life, while the K,, value showed the decrease of urease and substrate binding with the
increase of the continuous cropping period; the correlation analysis showed that V., was positively correlated
with available phosphorus and soil water content, negatively correlated with electric conductivity, K,, had lit-

tle correlation with soil physical and chemical factors, and V,../K,, had a positive correlation with available
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phosphorus, soil water content and pH value. Soil enzyme kinetics characteristics are affected by available

phosphorus, soil water content, pH value and electric conductivity.

Keywords: Alar reclamation area; continuous cropping cotton field; urease activity; urease kinetics
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PN+ RER T 2015 4F 7 A L RAE S E D AEDF
FEXFTEAR — I+ . Ao B XK R 3% 1 4F BR
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AR B 8] P 9 3 SR ) . B X B B AR O XM 1L G2
FE - HEBE CREVED S IE th 4 b = A e 25 1 . RS
R3S BE U S AN M RVRE Ty, A 4% S BRI 5 A
HEREFELTLEO—20 c) .01 )E(20—50 em) L JE
12 (50—80 cm) +IEFE S, L BRAE AR FR R BB
T FEFE SR 519 DU 43 i 4 L 500 g, [l B 90 S 45 K
S GERE VA RE R SRR L IR 25 R A B
TR AR R . SRR ST X 20 d WIEREOK,
A 15 d N ICHEWE . A ] SE 56 % Jm i S PRl 7R
F4 . 2 AR KT, B, £ 2.3 80 H (0. 178
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2.2 REAHE

2.2.1  EEREEERG W T IREETS PR K B
B — WA R L A 1 I 2 . FRES g +F 50 ml =
XA 1 ml B, 15 min JFNA 10 ml (% 10 %1
PRZ M 20 ml (9 pH {H Jy 6. 7 A7 R £h 28 nh i W
RE¥L) T 37 CHHIRME IR 24 h, W3 ml B
B 50 ml 255 0 4 ml B4R A1 3 ml Wk SR 4h
VWPES] . 20 min BAJFER. JFE L h WTF4t
HGEETE 578 nm R AL (A,

b o i 2 22 4 - DL T AR WO L TR A B 43 Sl
WAL bRl . b SRS P DL+ e NHL-N
ZF N  NH,-N=(a # i —a o+ —a TG
Ven/m, X a®Efh a TTEF a TTHREFRFES .
G X ORI TG Jo 0T R ' A b o ot 4R L T X
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G TR AR TR/ W B AR TR sm o 11,

2.2.2 EEWBEFH N FXE RIS ¢ T 50 ml
=ML A 1 ml B, 15 min J50A 10
ml A [] ¥ Y R 2 3 (0. 005, 0. 01,0, 05,0. 1
mol/L)F1 20 ml & pH {E K 6. 7 BYFF 1 IR h 2% vh i
WA IR B 5 IR e 37 CHE IR AR 85 5%, 15 57
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T 6,18,21,24 h i BB 3 ml, A8 By 4 — K AR
B L 0 DN S O Tl 9% e
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UL B 3 A A 5 % s b A K R SR T T A AL
e 5 0 W0 2 SR T T 0 R AR s p HL (B R )
L35 5 HEL R AR T ik
2.3 HIERESSH
2.3.1 AAvita®m  FrREEME A Excel 2007
PEATHEAGE T Ab BE, 3+ 52 B - M8 (n = 5) (hR 122
(SD)% . M SPSS 17. 0 B4 b 1 J5 2% 43 #r (LSD
Ti ) KB AN [F] 4 )2 AN () 2 AR 45 FR R b A A =X A 4
SRS P | A R AR BT 22 F 1k (0 =0. 05)
+ 3 i 3 f) 2% 2 B0 Michaelis-Menten J5 2
Co 3 7 A TR DL 20 Bl IR 0 3R A5 0
BRIV, BRI E SESh X R, —ERY
PR S WA S R 5 B ] OC & th 2 b LA I R
L A I AR 5 4 i) M 43 AR U0 B R 3R Ry S
B
_ VS
S+K,
¥ Michaelis-Menten J5 #2745 Jy 8] 8, & 4k 5
%14 Lineweaver-Burk 72, W= (2), w 1/V, Xt

Vi

D

1/S AR BIRAG K IRH B K, FR RN B Voo
Hoh 1/ Vo W ELEIE K,/ Vo HRER

11 K, 1
VO 7Vmax +Vmax S (2)

3 HiR50br

AEHEEFEREH T EREF ST
BT /R B DXAS (] 3 A 4T PRUAR 1 398 Ok il 7% 7 e
fEDL R 1, AN [ 34 A 4F B FE IR i 9% o Rl 4 )23 TR
TR S o PR I S A TR — )2 4% A AR BR )
WA —E 25, & VR BRI, 3 IR Al 0
fE 0—20 cm 4 2 5 e B AR S i a3, s M e 4%
FEAEAR S BRI R 220 a >15 a>5 a >10 a,
20 a f% & °H 0. 265 g/kg. 10 a F Ak K 0. 154 g/kg; +
SRR I M AE 2050 em 42 N e T AR T
(AR  HLT M A 45 3 VR AR L fR o BRI 220 @ >
10 a >15a >5 a,20 a e M 0. 234 g/kg, 15 a H#
H0.176 g/kgs + MK B 1% E 7E 50—80 cm 2N
T v g B, LT T E A% 3% VR AR L ER s SRR IR
20a >15a >10 a >5 a,20 a iz /& 0. 197 g/kg,
5 amfiih 0.038 g/kg.

75 S FR R S R R 1 B R L — B
Jg CV<L10% J 5578 Tk 510 % <<CV <100 % g v 45
AR s CVZ=100 00 38 A8 Pk . H A AR S0 4%
R TR] AR AR BT A 48 IR G I 88 3R B op A AR

k.

3.1

1 AEEEFRBHIEREEEFLESTN=5
5 T2/ e /ME/ o RAA/ R/ hE/ P 1 22 2 5
cm (g+ kg H (g+kg ) (g kg ) (g kg M SD Z¥CV

0—20 0.146 0.181 0.166 0.168 0.016 0.10

5 afiH 20—50 0.083 0.181 0.139 0. 149 0.036 0.26
50—80 0.011 0.080 0.038 0.036 0.028 0.74

0—20 0. 064 0.206 0.154 0.155 0. 056 0.36

10 a f H 20—50 0.146 0.272 0.198 0.159 0. 062 0.31
50—80 0.011 0.162 0.091 0.086 0.055 0. 60

0—20 0.127 0.281 0.216 0.253 0.068 0.32

15 a f§ M 20—50 0.086 0.350 0.176 0.118 0.110 0.63
50—80 0.008 0.281 0.121 0.074 0.118 0.98

0—20 0.209 0.322 0. 265 0. 266 0.053 0.20

20 a M 20—50 0.058 0.398 0.234 0.262 0.128 0.55
50—80 0.039 0.363 0.197 0.234 0.141 0.72

3.2 AEEEFERSETFEIREES N FHE

AT B A T3 2 8 R T T i B I RS ) VR BEE X
JS A AR S0 DL P 1.5 a K T S5 T/ 20 A A e
20T MR T 62 S 7 T A9 e 52 X6 400 T 32 ) 52 WD 650/ DN A
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JEZ IR LR AR X B B . K 2 AR BHE DT
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NV e/ Ko B RNEAL ST G215 a Ff =20 a A
H>10 a #f H>5 a 3 H A1 10 a A H>15 a #f H >
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B F1E <
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T PR RN, 3k 3 R L
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A1.657) @ & @ T20ak) H (145. 039449, 101) ; 3%

BEAE 15 a AR HI(33.493+27. 210 B E S T 5 a i H
(15. 9544 5. 558) 5 + HE & /K 7€ 20 a Al FH (28. 602 &
71280 B FE T 5 a M H (18, 378£6. 051) ;A HLAk
FE 15 a B HAT MILA 5 e Ok (8. 323421, 794) , | &
T 5 a4, 953+0.713); 2R . .pH H 5 H F &K
HEAESFERBAGFEDEEZS, £ 2050 cm £
B SSUERTE 15 a A5 (225, 243457, 143) 5 3 75
T 20 a fH (137,001 £62. 315) ; pH {ETE 5 a # H
(8.31640. 17D . & & T 15 a A H (8. 05240. 064) 5 3
RO AR A KR A LR AT S R TR A VR
ANEERFEZESR . £ 50—80 cm T2, SZ4ANAE 15 a
Hi HH (238. 267467, 485) I 3 155 F 20 a i HH (127, 239+
63. 124) s 2R AE S AHRAE 15 a K3 M (0. 687 0. 189) &
ZET20 a F W (0. 399 £ 0. 361); pH {E7E 5 a i H
(8.39240. 301) i &5 T 10 a A 1 (8. 15240. 089) ; Hy
SRAE 5 a FH (1 589. 200951, 318) W E #5 T 20 a
HH (613. 300=526. 021) s AL W  + 18 5 7K R0 HLAKAE
VRS AN 2 5

®2 ITEEBINESH

EIPIE 2 2 5 a i H 10 a # H 15 a # H 20 a K
Vi /(mmol « L' « min™ ") 8.594X10°° 3.6719x 10" 4.9150x 10 4.5592%x10*
K,./(mmol « L™1) 1.921 3.297 7.135 8.598
Vi / Ko 4.474X107° 1.1137x107" 6.889X 1077 5.303X107°
%3 FAEAZEEERBEHTIEEUEFHESHF =5
e +2/em LGl ER EX THAKE ALk pH %
020 171.309430.430ab  15.954£5.358b  0.64740.289a  18.378%6.051b  4.933+0.713b 8.23040.136a 1200, 000531, 8334
Safi 2050 161.951£29.032b 16613157932 0.837£0.227a  19.13845.80da  4.47141,49% 8.31640.171a 909, 4004599, 5122
5080 174.857£33.953h 346011095 0.50420.213eh  26.80646.24a  3.027£1.273a 8.39240.301a 1589, 2004951, 318a
0-20  214.288£72.925ah  21.756£11.159%ab  0.537£0.315a  23.93242.55%9b  8.048L3.250a 8.176£0,090a  859.200£3559. 539
10 a i 2050 201425472051 26826584224 0.79240.386a  23.756£6. 222 5.29743.554a 8.150£0.106ab 804 8004458, 465

50—80  214.698+78.786ab  12.166+9, 436a

0—20 226.31841.657a 33,493+27,210a 0.775+£0.200a
15 a fif 20—50 225, 243157, 143a 21.790+16. 208a 0.721£0. 394a
50—80  238.267L67.485a 8,52645.788a 0. 68740, 189a

23.784%5.,070ab
19, 722411, 9284
20, 35116, 730a

0—20 145, 039249, 101b
20 a i 20—50 137,001 62, 315b
50—80 127, 239263, 124b

0.61340, 426ab

0.83610. 344a
0.509£0. 183a
0.399£0. 361b

848, 8004428, 898ab
1045. 8004925, 451a
1206. 0004790, 239a

613. 300526, 021b
1193, 2004470, 379a
1148, 4004589, 611a
1091, 6004601, 847ab

6.053£3,214a
8,323+1.794a
5.847£3.413a
447142, 6422
6.260£1,071ab
5.021£2.884a
5.297£4, 409

24,380%5, 245a
20,648%3.517a
18.99245. 633a
18, 722411, 279
28.602£7.128a
21.9969.072a 8.128+0.215h
23.88810.013a 8,156 0. 238ab

8,15210. 089b
8.066L0. 058a
8,052£0. 064
8. 23420, 163ab
8.070£0. 138a

3.3.2 r¥mHphFHELERNLR TFMARE X+
BT sl 1 2% 2805 BRAL P 7 E 47 A0 26 20 B BT V
o A AL AN S K RN e, S R E
I R A R 5K 0.826,0. 913V, HHLF
REMMEXR MR —0.84, K, 584

AR FHARBE B ENHLEER, Va/K, 5
HBE RS KE pH EH R IEM KR MR
B4k 0. 836,0.806,0. 994, £ BTk, 1 HERGEEh
J1 2R 2 S A . S K R pH (E AL R Y
AL N

x4 TEBHINFSYEERUERFEXENR=5

Ap AL K 2R LSRR AL pH f& SR
Vi 0. 160 0.826 0.051 0.913 0.275 0.558 —0.840
K, 0.601 0.530 —0.098 0.796 —0.169 0. 350 —0.513
Vo / K —0. 341 0. 836 —0.713 0. 806 —0.074 0.994 —0.272
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YR E SRR B S 107 52 BE A8 S WA il Ak J3E R /s K, LR
TER S5 W P S R W B SR AT 5V / K (HTE L
A Bl L AR T Al 5 I 90 T B2 1 /) [ e S
i e WAL R ) (Y B AR AR

B 5 DXAS ) 22 A 47 B TH A N 63 3 B 2 i T
Fo R ss e A 1 HE AR L - SRR L ] e 2
BIFEm e R B ) 2 R AE 2 2 R K R S
DRI [ A BR DR 6 3l ) = A 2 22 S WD I . B AR R
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Eﬁ(ﬁﬁfﬁiiﬂffﬁﬁﬁﬁ‘ﬂﬂ T HEAK IR RFR I3 1) A DA Mk
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4.3 AEEEERBSETEREHNFHTESEN
EF XM
it Bl ) S R Sz ke T I L A AL BN o R A 5 R
PIER . WF9E M 3 ) 2 R A 5 BIAL R T 22 T )
AR T Ny N A T A M A R e R B IR % T A

PR AR IR L AT D L IENREE Vo 5 Via/
K, ¥ 5 U800 | K AR T R B — i i A

KA. BT R LI T AW Bl 2 — R AR
TN A A HILAL S W 0 2 BT s 2 L e
RIS A 4 5 O U 2 5 X e SR 2y JU R Y He A
ORI RET . AN AN AR A R AR S R L
Tl I 1 5 SN 0 G AR T 5 A B - K fife i S T
M5 LR K-S DI O — S R AT P L 4
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O3 AF 2 BRI - S T Y 9 55 L oK o3
1 2 il 02 S B 3 A4 1 RO 26 A A3 P o 2 G 4
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il 5y 77 R AE AR SC PR BE T2 B JIA R Ak T 4 3 5 40
FEWEORAE T 38 5 oK WA S 52 + K 4y Z S
NS G L/ N

5 45w

(1) Barhi/R B X % VE 4 F A 3 g il 7% o B+ 2

DR BE FE VR AR B 22— LA P AR Ak . BB 7 VR 4R R

HOm,0—20 cm + 2 5 IR EE G M 2 BRI TS

B, 2050 cm H1 50—80 em HH I EAM . A

AT BEUA FE A 8 R A % 1 b s BRI R 120 a A H >
15 a f I =>10 a #AH >5 a #3 M,

(2) 5 HEAEAF PR FH R 1 it 2 S 7 i A 35 hy B VG
e P 1A v S N ) o B R T K. 5 2,10 a,15 a,20 a
B Vi s Vi / K, (BRI H B S0 199 B A R it 222 5%
Th i G B A A % i LIRS K, (50 & P H B
HEAEAREBRIG KR 5 I 4S A B BRI A

(3) AHMEHTEE RV, 5 R 15K
IEARDC, HHFRAMC, K, 54 HHEMAK 4
PEARK Vo /K, 5 AR 88 5K & pH E 2 1F
FHRK R, 25 LTk, - R ) ) 5 R A 32 3l 350k L+
ek pH E AT R A K
5% 30k
C17 3K 2% BRAIA SRR AT . b 5 i 10 2 48 bR D 52 (1.
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