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W O ATEAANENEREA L RANEER G AR AN AR L EAREE R LA XS, £
MEXABE#FBARR, FROINLRAREERE M, SREA . EXET NN L BAERE RKEER W
ERYMBAZEHGR LAREFREABNAOHABERET AN, LEEEAHNAELEMN) LK
TRAELEMN)FANTHERELE(MNMN, MN,), L RERS R LR EE LT REELE
(MgNo) W, 36 o M,N, 4 78 £ M 8 5% % & # 26.56 mg glucose/ (g £-24h), b MN, £ Z W tf 48.63% ,M;N, & Z K %
K 0.80 mg NH; - N/(g £-24h), th MN, A Z 5 th 25.00% , B Sk R BE 375 4 DL M,N, A E & % 2.21
mg B /(g £-24h), b MoN, L W 0.16 mg B /(gL -24h), EMBSRUEFREFL RESRE R MBS L
FIHA Y EFAP(P<0.05), TERSERBFHLMAMXYALEFAF(P>0.05),

XA LEAMEFYE, EREWN AVNENE
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FETHES: XTI XRFRIZAG: A

R EFRBURBEARALRRE, —FH
KEWNTHRBETEENAPES-R,FETE
KOEFRBEMH SRS, H—F@E, FEL B>
ETABRNERXEERYY, ERE, FHLS
HEVOAIBESBARERXFEERIRN AKX
AL, K EHBEEZFREHRBF S S,
BEHERREFRLEN COD(LEFTELR)HMK
BB 7 118 F +, mimad Tl MAEFERFWHK
BREAC, B, REEALEN I AL HANE
MESEB0.490NTF 0.4 XE), KR H—FHHF
BEAPLERTREMAFRESR, A TRABLS
Rgfiti. BREFP A EZHWEVEAED BT
FHR- B AEERAR, BEERFIENHEM
TRAVEASR RETHBAER . BRELEREN
REY =BG R,

TEMR B MAEY YT RS R E S
YRESBBRT L BPH—RBRFRAENNE
YEHY R, EREL RPYR . EERBEEEE
MERFERKEH—ADEEEYHEFE, LEHK
BRI RAEY BN RELRNRE, R
W LB AR EEET, WS E T U
H—FBENEREREREX L HERE, X
AMIMSEDEBITEEREFHEEHNRAY
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3,0 L RMEMEY R SR URREDS
ERESHTROAREEY,

ARRREREXK - LNEFHEHET @
AHEH B HE AR, 2007 38 + POKREE Y, ]
ALY RS + K F BRI S BB
W, DA R () 4K i B M 2 R RO AR R 4, D 3 AR
TR KT
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1.1 REHERSRE T

R FREEH B B, K2 107746’ , b4 34°
177, 8BR 5185 m, EEBFLBEELETERRE, £
PSR 12.9C, = 10CHIR 4 169.2C, £V FF
K& 609.5 mm,EFHHM2015.2 h, TEH 110~
220 d,

RETF20084FE6 AZ 10 A#4T, WAk L,
RBRWO~20cm HE L MR B HHK
16.66 g/kg, 2 % 0.90 g/kg, £ 8 0.51 g/kg, &5
20.74 g/kg,pH 7.69, MERANX it . E4HEN
ANECERENFRFGEFY) . BT K. P K4
MKF, BIbBARIE(RE), BB K. P K44
K, RBH 48 4AMPX,/MREEH 264 m*,3 KE
H, ZHREAHE P K 6 b R fEs B

R A :BEARHEEL(40771109,40871119) ; B TR E £ (2007GB200394) ; B K 3% 1 #3H2 (2007BADLIB16)
X B BO98S—), L MEWBEN BLARE, EEHRT O AEFYRFALF A, E-nail: cheshg@ 163. com,
WRER M £0957T—) B KEREA REAREN, TENBRIEFYHN X FELBMRRLAATE.
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(MoNy) , B 1 % B 5 HLAE &b 2B (M N, ) , 8 jti o I 2%
HEAb 2 (MoN,) , A HL K HLAE BC 1E 4L 38 (M N, M,N,
M;Ny)o RBRIHAER 1, HILHIERKELESD,
MN, A KB A VL B BB, M,N, 43
RPBRAENESERERE, N, SBEABRA
JE o B R BE A e o

1.2 IRRERERLE

FHEFAE(ERRT) ERRHIH . KMo,
MR P BRI RE 0~ 20 cm BHE -, BIBRA B
FAHEYBEREZRY,BRIE 2 mm B, A 4CKIE
PRE, T ERAREE RSN R
MithtEo

£1 ANENBERARR R (kg/bn)

Table 1 Experimental design of inorganic fertilizer combined with orga
4bE Treatment MyN, M;N, MoN, M,N, M,N, M;N,
HULEM 0 7500 0 7500 22500 37500
FEN 0 0 120 120 120 120

1.3 MERHBESA®

THRABBEENNESBERBE IR E,
TREEBESE REEEARE R EEXR
A3 -CHEKIREAE REMH -%
BHRAEMEAR R ERTELaRNE, K
BEBEHLD UL G 1 g tHAHNERHER, 8
L4 mg glucose/(g-24h) . BREEIEHELI 24h /G 1 gL
I NH; - N R BRAR, B0 K mg NH; - N/(g-
24h), BERBREEELU 24051 g 2P BHER
HERKERR, LMK mg B/ (g-24h), H P,
mg glucose/(g*24h) A U 32/R, mg NH; ~ N/(g-24h)
A NFER,mg B/(g24h)H HERR,
1.4 MELE

W2 B038 F FH Microsoft Excel 2003 # 47 ¥ iE ¥
AER, R P SAS 6.12 B4 U R TG E A,
U FREEEN,FTHMENE LSD B EERE,

B Z E AR Pearson ¥,
2 ZRE5a%

2.1 BHNEHNERENTREENEESOEXN

BRI REERS B LR E#EA
BRIk BE, EERXEn P EBENE
FYREEEEEM. NE2TLURH, EXEF
PR, ELBMEEBEHEARSE TR, AL
MoNo-M|N, #1 MyN, 2t BB MKMW E XA FrEH,
Bk MoNo AL BB RERE BB TS YEE KR\ O SR B E K
EFHNERGI, AR EBEITERTHED
B, MyNy . M, No . MoN, . M; N, . M, N, 1 M;N, &b 38
B8 18 53 31 249 24.86 U.31.38 U.32.27 U.31.48 U,
31.06 UA131.74 U, L#EMEIRH 17.11~24.52 U,
BRI & AR SRS S Y B TR A AT, L3R
R 4.76 ~ 16.83 U,

R2 FRKEBLERINERSTZENELRHE(D)
Table 2 Changes of soil invertase activity under different treatments

Pi3: ) b R BHM Kwylo wEH ;2 %] HEEWTY
Treatment Before sowing Jointing siage Large bell stage Filling stage Mature stage Mean
MN, 7.75a 10.15b 24.86 ¢ 15.16 ¢ 21.32b 17.87d
M;N, 7.752 31.38a 20.91d 11.52d 18.90 ¢ 20.68 ¢
M,N, 7.75a 32.27a 19.67 4 15.2¢ 19.63 ¢ 21.75 be
M|N, 7.758 31.43a 26.30 be 17.47b 12.60d 21.96 be
M,N, 7.75a 31.06 a 27.49b 23.09a 24.58 a 26.56 a
M;N, 7.75a 31.74 a 31.04 2 16.96 b 12.514 23.06 b
LSDy os 0.68 2.59 2.25 1.51 1.67 1.97

E:AAPFRFRERRERBE(P<0.05), FMH.

Note: Different letters in the same column mean significant difference( P < 0.05), and they are the same as the following.

EXBEF TR IEYETE 17.87 ~ 26.56
U Z B (3 2), M No - MoN; WM Ny \ My N, 1 M N, 4032
SB1H MgNo AL BB HH 15.72%21.71%.22.89% -
48.63% 1 29.04% , ZH KX EEKE(P<0.05),

M,N,.M,N, fl M;N, 4b B8 H M, N, &t H 1 6.19% ~
28.43% bt MN, 2L E 4 0.97% ~22.11% , K
M,N, & B85 M;No MN, b HERIKBEFKF(P <
0.05), FAEFTHFHMEREIEERERXPME MN,
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> MsN, > M;N, > MgN, > M;Ny > MoNoo 2R EH, 8
WA B A HUAB | B oh & FUE A LA R RE XY
R RFEERE. BV XILERHER SRS
¥ Y 58 B A0 T 2 0K B A L AR R B S oh B RUAE X
RETFAHVESHERA KA, SEFEEFE
BEHAR AR, TEEBEHHERETT
TP EL, WA EENRRAETR
FH K. PERESIPIB IR Y] NPK B HE 5% AL
X E A R S MM N K R T NPK, EfALC
st B MR BT R I EF NPK BLHEA HLAE
34 h0 BERE KB 15 HE AR T NPK FIBLE R HLAE,
Tk F AR LB EEA VRS REE, XE—E
BE RO TAIES LEME YR EERETE
Ho
2.2 BHHNEWERES L INERETEHER
BEE-—FHEHBRBRMNE, CERERESH
L AL A A 5 4 D A Y BT LA B SR MR O AR o AL
ALY, REEAEEE— SR LT AR B+ M4t
BEEHS, NEITUEH, EXEFTHAN,. &4
BHREEHEEARE THRAR, TRRLELY
PREIE MG BB A AR MgNo . MoN, M) N,
1 M,N, bR EEERMINOHEBEKRE
B R R, 1555514 0.75 N.0.88 N.O.98 N
F1.01 N, LiEFEIR 4 0.50~0.76 N, R 2 KB ol
O¥I/E MNo S B A BREE WS PEBE H T B, T MoN,.

M;N, F1 M;N, b BB B F e, MN, #1 M,N, 4bE
HRMEHERTERT LA EXRETYNRR
¥ (B9 0.85 NF10.84 N, B HIBRBT &
H0.60 NF10.59 No BB E MRS E Y
BTHAE, LEMETEE 0.21~0.44 N,
MEXREEFTH L REIEESR (£ 3), N,
MyN; M, N; \M,N, 1 M;N, &b 38 43 5l e MN, 2B B
#9.37%.1.56% .10.94% .14.06% F1 25.00% , 3t
i M;N, JM,N, MaN, b5 MN, b B ERA B E
KIFE(P<0.05) MN, 4bFE 9 B IR BG 15 HE B RS,
3#0.80 N, £ M;No- MoN, . M;N, 1 M,N, &b 78 %
9.59% ~23.08% , £ REBEKFL(P<0.05), &
AERNEYRBIEEREKRDMR MN, > N, >
M;N; > M{Ng > MoN, > MoNoo R0, B IEEH
HLAE | 25 o B 28 AE 70 A AL S A0 A I G 34 T 4R 5 IR
B, EAXTYEREMAEKEENERER
MEERERTRAEPRRAE, HFHESUIHR
BRHEAT 510 AR RO HE A SRR AT 38 0 BR MG 1 HE R
BRTFEMAE. FERSIHRRABIIES
RENEHIMREEEEERTRERR, HEE
PLAENE A B A AR B R A S N ¥, X T B R
MTFAEHEREEN T BB EYRBERFENER,
E—EREHNAIEERERA, LRFHREDTE
AR, BB L MPNMRE, SRS,

%3 RE ML L IR A E A TR (N)
Table 3 Changes of soil urease activity under different treatments

pii¥:: AT HHEH AWy o8 HEW 5% %0 - BEEYTEY
Treatment Before sowing Jointing stage Large bell stage Filling stage Mature stage Mean

MoNo 0.25a 0.50d 0.75¢ 0.69 cd 0.64a 0.64d

M;N, 0.25a 0.85a 0.70 ¢ 0.71 be 0.53 be 0.70 bed

0.88b
0.98 a
0.75 ¢
1.01 a
0.08

0.25a
0.25a
0.25a
0.25a
0.02

0.39 ¢
0.77b
0.84a
0.70 ¢
0.06

M;N,

M;N,

M;N,
LSDp.os

0.69 a
0.51 cd
0.58b
0.46 d
0.05

0.65 cd
0.71 be
0.73b
0.80a
0.06

0.64d
0.57e¢
0.76 b
1.01a
0.07

2.3 ANENREREY LREERBRRTEOY
-]
WHRMBEE L MANRNY L, BB THE
YRR RN B MEEEENREEREWE
AN BEARIEYARES, KF4
AUEY, EXEFHA, LB PAR T
BE—EHELRE, AT RE TR, FERHIND
BEBATRE. SAHEARBERREEEERYH
BB EREEHNEEE, BHE2.42~27THZ

i}, He 3% AR AT RS 39.08% ~59.20% , T 88 BB KR
FHERRREEMB, BER L REYERER
WR, I EENKEAR L IRBRENAR, BIEERE
ZHB, RENSAENREREBEEYR TS
FPET, LIBRPETR L 4.60% ~20.11%,
EXEEFTHR LR ERBEEIEIEE 2,05~
2.21 H Z [ (3% 4), M;Np - MgN, M, N, \ M, N, 1 M; N,
Lb 2853 F E MoN, Zb BB 1.95% .0.98% .5.85%
7.80% M 7.31% ,BERKREEEKE(P>0.05),
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MN, LB I MN, e H B 0.97%, HE M;N,.
M,N, M;N, b FRET 3.83% ~5.714% . HHFH
T R B A R S P 3R KN MN, > UGN, >
MN; > M;Ny > MgN, > MyNoo SR ZH , BERA

PR TF b B 2, B A BT HLIE ECHE
BRIF. BESOIHRABRNEEEMEF TR
BAVEREHERREEERERTAIESR
AR, BHESOHREALERBEAIIERR

BHRBRBREERERTANIIEE, XTHEE
BT SRS RY | AE Jy S e RE S B R [ i o

PUE R+ BRREMA P ENEREYTRER
YRR TR YE . BB A HLAC I In B e BY A RE TS

R4 FRKRALE L W REREE €T A SE(H)
Table 4 Changes of soil Alkaline Phosphatase activity under different treatments

i3 | -2 0] RWH Kmyiosg EEM B BEAYTY
Treatments Before sowing Jointing stage Large bell stage Filling stage Mature stage Mean
MoNo 1.74 s 2.55 ab 1.82d 1.9 b 1.92 ab 2.05a
M;No 1.74 a 2.61 ab 2.15b 1.63 ¢ 1.97 ab 2.09a
MoN; 1.74 a 2.42b 2.01 be 1.90b 1.96 ab 2.07a
MN; 1.74 a 2.7a 2.18b 1.86 b 1.86 b 2.17a
M;N, 1.74 a 2.61 ab 1.96 cd 2.18a 2.09a 2.21a
M;N, 1.74 a 2.71a 2.4a 1.83b 1.82b 2202
LSDy.0s 0.15 0.23 0.19 0.17 0.17 0.19

2.4 THRKBEENEZ EREXHE
MM (RS BR, TEBEEZ AT
F-FHAELR, RS WM BRA S R,
PERHRRRE 2 7] A9 40 S 335 B E AT (P <0.05),
FULHI L B N RS S PR MR
YRR E B, T RS 5 BR AR 2 (6] A9 A
(MR EREKRKE(P>0.05), X 5EmMMELE2pH
BR—B, SHRESPWHRERFRE, LEH
Wt E AR LR, R M X R B,
REWTFEN, ENERERHLRENNER,

B5 tHKBREMEEZAMRXE
Table 5 Correlations among soil Hydrolase activities

- 1537109 ]
dald i Alkaline
Invertase Urecase
phosphatase
BESERS Invortase 1 0.6054 0.8365°
RM Urcase ‘ 1 0.8615"
WEREN

Alkaline phosphatase !

H:* BF(P<0.05), Note: * significant( P <0.05).
3 4
EXEFTHA, T REEBARYHEREY
i ERPY, LR BEER TIEME. R
HEFESHEEELE AL BN 15. 2% ~
48.63% , EREBEKFE(P<0.05); Y EVACE

HEAL B REAERSIE B T R MK B VLA AL B F B
o B SRR b 7B 5 B R A B A L AE A B OB O A MK

FRETRAELAE BESKEBEKT(P>
0.05).

+RREE R AEERAMN OB ABET
S 0 R A RO R T AT, MR
4 T R 5 05 1 G B A B 1 1.56% ~ 25.00%
HeENEHERGA RS R ERELEE R KRS
KF(P < 0.05); 545 B 4 HLIE 4b 20 BR A6 75 4 %
F 85 o R RUBE D B ; BEE A L AR S R O 60 44 i AR
R IE A A 3

EREFHN, L RBERRBARS P HA
55 R U 5 SR O R 05 e E S S TR
B o G AR &b T8 B 1 B ARG 05 ¥ b 7R it AR 4k 2844
0.98% ~7.80% ,BXRREBEKFE(P>0.05);
5005 B HLAE A TR P R B A T T o B
SR LT (B HoA HLTHUAE AL M Ak B A

+ K AR 15 2 1A B0 4 2 PR 4 47 48 o,
RS SRR R RS 5 A B MR 2 ] A9 AR
¥k BEKT(P <0.05), T AR A6 5 BR A6 2 18 9
XK X EEKT(P>0.05),

$E X
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Effect of inorganic fertilizer combined with organic manure
on soil hydrolase activities during the growth of corn

XIA Xue', GU Jie', GAO Hua', QIN Qing-jun', LIU Lei?, XIE Yuan-yuan®
(1. College of Resources and Environment, Northwest A & F University , Yangling , Shaanxi 712100, China;
2. College of Sciences, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: To explore the effects of inorganic fertilizer combined with organic manure on the changes of soil hydro-
lase activities and the correlations among soil hydrolase activities, the soil hydrolase activities of experimental field were
mensurated and analyzed in Meixian County, Shaanxi Province. The results showed that during the growth of com, the
activities of soil invertase and alkaline phosphatase peaked at jointing stage, the soil urease activity had a peak at large
bell stage. The activities of soil invertase, urease and alkaline phosphatase were higher in the low organic manure treat-
ment(M;Ny), middle N fertilizer treatment (MyN,) and inorganic fertilizer combined with organic manure treatment
(M;N;, MyN,, M;N,) compared to the unfertilized treatment(MyN,), invertase activity in the M;N, treatment was the
highest 26.56 U, which was 48.63% higher than that in the MyN, treatment, urease activity in the M;N, treatment was
highest at 0.80 N, which was 25.00% higher compared to the MyN, treatment, alkaline phosphatase activity in the
M, N, treatment was the highest at 2.21 H, which was higher than that in the MyNy treatment by 0.16 H. Significant cor-
relation was found between the invertase and alkaline phosphatase activity( P < 0.05), the urease and alkaline phos-
phatase activity, but the correlation between the invertase and urease activity was not significant( P > 0.05).

Keywords: soil hydrolase activities; growth of com; organic manure and inorganic fertilizer



