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2.3%, K,00.7%, ZHEIR 5 =8%. fftinflh 5k
Wi FET R L 8 5 (XLZ-8) AR St Fhpr i i 12 5
(XLZ-12). ¥i{eHRIE A 13 cm, 4T84 60 cm+15 cm
WAEATHCE, AR, 417 1 K. 2006 4FR R,
2007 FHRE, THREBE A TAEAT A, 1 2 4
1.2 REHZE
201 BRI REEIOREI O R, NJIBIE
JIEJ5 20 RAA, 2006 418 H 5 H, 2007 4F1 7 H
27 HEFE. AEREPR T3 (bulk soil, BS) &R
FRABENX 8 AMFERL (2 FIX & 4 1, BISEATHIEA
R 2 250, RFEAEE 0 ~ 20 cm, THGHUFE, %
FE RS o Hrdi - 8 54 br 1 4% (rhizosphere-8, RS-8)
FUHTE R 12 SR s L3 (RS-12), A5 FRAE 5 ANFE
M R HERERE L 2 ~ 3 RRARAERR R, FEIE K bk,
KA EHREMI R b 30, SRR S . FEM AR
KT JEid 1 mmii A4
1.2.2 WEIHS Y R AR R Ak
HAERESR M B (CRseR AT Bl .
i s 7 v e AR R Y e PR A 3
€, S5 R L EE W AERT 0.1 mol/L KMnO, =74
Foms REREREEYER 3, 5- RSN KM LL I
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2,11 X HIEIREE TR R L DA,
PRAE ARG, RR PR b 3B R A 40 2 v T AR AR B
2006 4, 5 BS #HEL, RS-8 1M1 116% ~ 152%, RS-12
H4hn 136% ~ 236%. it /IS0 AR LY, HR S 14
3% ~ 29%. 2007 4F, 5 BS #Itk, RS-8 [k 14 0
104% ~ 128%, RS-12 i1 114% ~ 151%. Jiti/ltib B
5506k R bE A S AR 0 4% ~ 23%. 2007 43 #E 1
SRS VR T S T 2006 AEVEWE 45, PS8 N
54%.
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Fig. 1 Effects of application fertilizer on soil urease activity in cotton rhizosphere and bulk soils

2.1.2  XF - HELF Yl B LY W Kl 2 &,
PIAE ARG, MR PR AT Y RIS PR B T
ML bR, 2006 “ERR F ALERAL, oAb EE ) RS-12 £F
Yk Z IR TE S T RS-8. 2006 4, 5 BS AL,

RS-8 41 48% ~ 79%, RS-12 141 85% ~ 123%. it
A it A Ak BT A 2 W T v TN IR D 1% ~
49%. 2007 4, Mbr5AEMER LA, ZF4ERE
TEPER N 34% ~ 71%. PN b PP Ak 2 R AR B 1 3 4T 4

BRI B R IS A P AT 4 S
FZrE T, B 1% ~ 22%. 2007 EigRE LT
YEZ WG W] AL T 2006 AEMERE - E, P RRAK
23%.

2.1.3 X LIERERERRE TR K3 BoR, Mk
AL B SRR MR I v T AR B 28, Horp RS-12 B
BT RS-8. il K B A WU SR, g
B A G N g, 2006 4F, it IR TS R 1%
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Fig. 2 Effects of application fertilizer on soil cellulase activity in cotton rhizosphere and bulk soils
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Fig. 3 Effects of application fertilizer on soil invertase activity in cotton rhizosphere and bulk soils
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Fig. 4 Effects of application fertilizer on soil alkaline phosphatase activity in cotton rhizosphere and bulk soils
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Fig. 5 Effects of application fertilizer on soil catalase activity in cotton rhizosphere and bulk soils

2.2 FEMBVIEXMNRERRTIEB TS HEIN
2.2.1 XhIEpHREm 2 AR, JARA
HUIBAEFRAR - 38pH (R 1), HERARE . FAAFIHR
b T3 pH/NFAEMR B, B T 2006 “FEAL#ERS-8 +-3EpH
BERTAAMRRAS, AR EERA A B 2. Bk
KF, RS-8 1 HipHK T-RS-12. 2006 4 1-HipHH] T

12007 4, TR R T AR R . 1%t
SRR SRR, REEEAT IR . 2006 SRR
VENE, WEMLREOR, ORI EI TR R, L EpH
ER B 2007 SR R HEE /I HE EU RS JLE HE R 02D
R AR o, HHEEh R I, K mtk
i S EpHIE T i

F 1 FERERCIERXARTEMRFRFNIEAR PR L1 pH 9%
Table 1 Effects of application fertilizer on soil pH in cotton rhizosphere and bulk soils
b3 2006 4 2007 4
BS RS-8 RS-12 BS RS-8 RS-12
A 8.49aA 8.48aA 8.49aA 8.80aA 8.76aA 8.78aA
B 8.48aA 847aA 8.48 aAB 8.80aA 8.72aA 8.77aAB
C 8.47aA 8.46aA 8.47aAB 8.80aA 8.71aA 8.78aA
D 8.46aA 842aA 8.43aAB 8.77aA 8.72aA 8.75aAB
E 8.46aA 840bA 8.42ab B 8.75aA 8.72aA 8.72aAB
F 8.44aA 8.36aA 8.43aAB 8.73aA 8.70aA 8.71aB

T RPAFTFEHYRIRZERIE T p<0.05 BH MK, NEFEEAF ARG AR LR, RS FREAAF AL B LR, R,

2.2.2 XHIEERRME N EE X2 BoR, PERER
g, PR R AR B SRR N AR R T RAR R,
mn 2 TR B3 22 5, BMACK S RS-8 B = 1 RS-12,

2006 4F, 5 BS #HLL, RS-8 lfi# N 41 25% ~ 30%,
RS-12 [&{f 23% ~ 30%. Jifi 5 A/LAE L5 % FEAH EL 389 3%
~ 17%. 2007 45 BS #iL, RS-8 41k 46% ~ 58%,
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RS-12 [ 44% ~ 62%. Jiti A5 AR5 X FEAH EL 49 I 11%
~ 64%. 2007 7E3REAEAR R 1308 # N 1 5. =T 2006

EWEFEH IR, PN 55%, RS-8 #hn 5%, RS-12
[ 3%

%2 FEARAEFARTEMRPRFNIEMR PR L IRMEAE N B95209 (mg/kg)

Table 2 Effects of application fertilizer on soil available N in cotton rhizosphere and bulk soils

AbER 2006 4 2007 4
BS RS-8 RS-12 BS RS-8 RS-12
A 65.7aA 49.3bA 50.8b A 945aB 46.6 b A 36.2bB
B 68.2aA 48.0bA 483bA 109.1 2 AB 539bA 46.5bAB
C 71.3aA 51.8bA 51.0bA 119.3aA 57.2bA 53.7bAB
D 742aA 542bA 52.8bA 116.42AB 549bA 47.0bAB
E 74.0aA 55.8b A 521bA 121.0aA 55.5b A 58.5 b AB
F 77.0aA 541bA 546bA 105.3aAB 61.3bA 59.3b A

2.2.3 S0 IEEALP 5N

MK 3 UG, P

~ 34%. 2007 “FARPr AR BRAHEL, RS-8 19 9% ~

SEMAREG R, PN SRR B AL PR T AR B,

PR A R 2 S, RORE RS-8 BT
RS-12, 2006 4F, 5 BS AL, RS-8 [fj+3ida P Y
In 16% ~ 74%, RS-12 #4i1 17% ~ 62%. fRFrAHEARBR
JIT AT T JE Ak B 50) RERH LU AR AT 35 22 5, 1900 3%

19%, RS-12 411 6% ~ 18%, P &b Fl i e - 358 %% P
WA 7 o R AL R - I L P RSN 4% ~ 37%.
2007 473 FE AR ML B T3 2% P B Sk s T 2006 A HE
3, PR 22%, RS-8 fil RS-12 “F-3J [£1K 7% F1
1%.

#*3  HERBALIEXIRIEARFRANIEAR BR L IRIRSL P BISZAE (mg/kg)

Table 3 Effects of application fertilizer on soil rapid available P in cotton rhizosphere and bulk soils

POSE] 2006 4 2007 4
BS RS-8 RS-12 BS RS-8 RS-12
A 147bA 222aA 21.2aA 169aB 20.1aA 19.9aA
B 19.7aA 22.8aA 23.4aA 18.2aAB 209aA 20.1aA
C 16.5aA 22.1aA 194aA 22.2aAB 242aA 23.0aA
D 16.8aA 249aA 23.6aA 21.2aAB 24.4aA 23.7aA
E 17.3aA 29.4aA 21.7aA 23.2aA 249aA 245aA
F 16.5bA 28.7aA 26.7aA 226aA 25.6aA 242aA

2.2.4 O HEEHYK g K 4 WO, 2006 4
T K AR FR AR P AT B 5 7, RBR Tk
P, B 1% ~ 11%. 2007 4E P9 dh AR e+ 3 2% K
O T AARAR bR, 3900 22% ~ 53%. P SRR ()
HFEZER, RS-8 I E T RS-12, 2007 £ #E 5 2006
SEHEEA L, ARARPR Bk K PEAK 2%, RS-8 Fi
RS-12 X111 34% A1 37%, T HEAL b 143 103 K 43
AT 8 ST 7 A 1) TR AT I B
2.3 IRFRANIEARPRLIBBYF S SEIEHMMAEX
S
2 IR S AT R (3R 5), 13 pH B3

SN LIRS L. 8 pH A A AU BER
Wi TR AR E IEAOG BRARRBRET 4E R M S, T
B pH 5 LSRR . 2T 2 S A OO AR
o 1) L SRR N - S P by S A
PRI JURIE S A S IEAR G . AR Rk K Ly
RN RN RN AR B, 5
BORENG . ZPUE RN A S TG, IR REE N . 2T
Yzl I A SN . BERR N RIS A W A
G, RERENG 5 2T 4 3R M A 2 IEAROG . BRI Es S
AEMPR, LSS BRI ) AH B A
A S 2 A OG
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R4 FEARAIEARIERPRFIIEMR PR LIRIER K B9S2 (mg/kg)

Table 4 Effects of application fertilizer on soil rapid available K in cotton rhizosphere and bulk soils

AbEE 2006 4 2007 4

BS RS-8 RS-12 BS RS-8 RS-12
A 248aA 257aA 237aA 263bA 340aA 348aA
B 252aA 243aA 247aA 272bA 330aA 332aA
C 263aA 235aA 233aA 232bA 3562 A 338aA
D 257aA 253aA 2502 A 250b A 327aA 337aA
E 253aA 243aA 243aA 239bA 342aA 325aA
F 265aA 262aA 252aA 248b A 332aA 327aA

&5 IRFRFIERIRLIRANF D SEEEERIEXRY

Table 5 Correlation coefficients between available nutrients and enzyme activity in rhizosphere and bulk soils

pH WAE N AP B K JHEHE NI WL i3

fE N BS 0917
RS-8 0.182 1
RS-12 -0.238

P BS 0.639" 0.800"
RS-8 -0.487 0.580" 1
RS-12 -0.134 0.604 "

K BS -0.252 -0.402 -0.649 "
RS-8 0.943™ 0.344 -0.258 1
RS-12 0975 -0.207 -0.002

HERE NG BS -0.985 ™ 0871 -0.603 " 0.180
RS-8 -0.984 ™ -0.163 0.494 -0.948 ™ 1
RS-12 09757 0.169 0.091 -0.957 "

HEMNER  BS 0.988 ™ 0.945™ 0.701" -0.256 -0.980 "

RS-8 0.968 ™ 0.359 -0.282 0977 -0.965 ™ 1
RS-12 0.973" -0.098 -0.012 0.986" -0.962 "

WL BS 0.918™ 0.921™ 0.787 " -0.256 -0.924™ 0.964™
RS-8 0.917" 0.483 -0.129 0.968" -0.916 ™ 0.983 ™ 1
RS-12 0.912" 0.031 0.115 0.941" -0.879 ™ 0.970 "

73 BS 0.925 ™ 0.945™ 0.793™ -0.357 -0.921™ 0.967 0.987 "
RS-8 0.900 ™ 0.473 -0.095 0.951™" -0.904 ™ 0.970 ™ 0.992 " 1
RS-12 0.862" 0.173 0.180 0.910 " -0.867 " 0.952 " 0.972™
TG BS -0.583 -0.301 -0.110 0.088 0.615" -0.488 -0.326 -0.334

RS-8 -0.883 ™ 0.027 0.684 ™ 0722 0.834" -0.756 ™ -0.666 " -0.651"
RS-12 0955 0.230 0.113 -0.903 " 0.932" -0.898 " -0.831" -0.769

W P RRMSEMEIA S p<0.01 KT * EoRAHEMLE p<0.05 /K7, n=12,

3 #it5itie 7= EAITE T JE R RRIRE J7. T DL SRR B A
3.1 FEWLRESIHRR R EEREE R AR LR TR 1

KU B e TR TR . (MR SRR
LIRS, BRI K. g, P IPREERRSROE R R T IORR, 5K
TP RERIAG, HER RS s Ry RO R TR L W P T

% /b, SRR SRR, N AR, R RTSIR T 6 B 3 A
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Effects of Application Amino Acid Fertilizer on Soil Enzyme Activity and Available Nutrients
in Cotton Rhizosphere and Bulk Soils

LI Jun-hua*?, SHEN Qi-rong', CHU Gui-xin?, WEI Chang-zhou?, QIAO Xu?, YANG Xing-ming

(1 Jiangsu Key Laboratory for Solid Organic Waste Utilization, Nanjing Agricultural University, Nanjing 210095, China;

2 College of Agronomy, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: Field experiments were carried out to study the effects of applying an amino acid fertilizer on enzyme activities and available
nutrients in rhizosphere and bulk soils of two varieties of different disease-resistance cotton at Shihezi city in Xinjiang in 2006 with open flooding
irrigation and in 2007 with film-covered trickle irrigation. Soil samples were collected at the bolling stage. The results showed that the activities of
catalase, alkaline phosphatase, urease and cellulase, urease and cellulase were significantly higher in rhizosphere soils than those in bulk soils. The
activities of catalase, alkaline phosphatase, urease and cellulase except catalase in rhizosphere soils of variety Xinluzao-8 were lower than those of
variety Xinluzao-12. The contents of available nitrogen increased while available phosphorus decreased in rhizosphere soils in comparison with bulk
soils. When compared to the open flooding irrigation, the film-covered trickle irrigation increased the activities of catalase, alkaline phosphatase,
urease, and soil pH in both rhizosphere and bulk soils, the contents of available N and P in bulk soils and available K in rhizosphere soils, but
decreased the activities of catalase and cellulose, and the contents of available N and P in rhizosphere soils as well as available K in bulk soils.
Applying amino acid fertilizer can increase the activities of soil enzymes and the contents of available nutrients either in rhizosphere or bulk soils but
decrease soil pH in rhizosphere soil when high dose of the fertilizer is used. In conclusion, agronomical practices such as fertilizer use and irrigation
as well as crop variety can affect the soil biological and chemical properties, of which effects on crop growth and health need to be understood.
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