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Effects of soil layer exchange on rhizosphere soil enzyme activities
and late blight disease index in potato
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Abstract: Compared with the conventional fertilization without soil layer exchange, the effects of different treat-
ments, including 0 ~ 20 ¢m and 20 ~ 40 c¢m soil exchange, soil exchange with 15% phosphate or organic fertilizer appli-
cation, and soil sterilization by 25% carbendazim wet powder, on the soil enzyme activity and the disease index of potato
late blight in different soil layers(0 ~ 10 em, 10 ~20 em, 20 ~ 30 cm, 30 ~ 40 c¢m) were studied in this paper. Results
showed that the activity of soil urease, invertase and phosphatase in rhizosphere was affected by the soil layer exchange,
soil exchange with 15% phosphate or organic fertilizer, and soil sterilization. At 35 days after sowing, the soil layer ex-
change and sterilization treatment decreased the urease activity in 0 ~ 10 cm soil layer. The soil invertase activity in each
soil layer was significantly increased by soil layer exchange with 15% organic fertilizer. Soil exchange with phosphate or
organic fertilizer application could maintain the phosphatase activity in the rhizosphere, and the effect of applying phos-
phorus fertilizer was more obvious. Moreover, soil exchange with phosphate application and soil sterilization reduced the
incidence of potato late blight. At 77 days after sowing, the disease index for soil exchange with organic fertilizer was in-
creased by 17.5% , 47.1% , 60.8% , and 66.6% , compared with CK, soil exchange, soil exchange with 15% phos-

phate , and soil sterilization, respectively, suggesting that application of organic fertilizer after soil exchange was not help-
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ful to reduce the incidence of potato late blight.

Keywords: soil layer exchange; potato; phosphate fertilizer; organic fertilizer; soil enzyme activity; late blight dis-

ease index

LA B ( Solanum tuberosum L) J& BB I @ £ 4F
A AR HREEREY) , S R B T AROLR TN KA
R, gt LSS USRI ) A A i A eobe
LTI RIEE RREEAEN . REDRERNE
B DA AR AL ARl PG BTG R U R X, H
e S5 7 5 R FPOAEL T R BRI 25% , R ER —
fr12=4, SE VAR, ShAS SRR AN T A T
TR T 20 R IR T B R AR L2k,
BEIN T AR AU -8 LR B HAT R )
R EREE ST SRR oy Y
B AR EAHT Y, 7R3 [ 7] — b bk b Eh 4% 35 Y
EEAE R BOR B2, (75 FH 1) 4 398 A 251167 8 5
WK, L3RI R, A H B REHT N, 38 A Hm
55, A TR TR, SR E R T REERIE
Wy XA 0 U, FEHE VR BRG] R H 45 28 1 il
I TR I R s o102

LR T ARAE R e YA Bk, i HL
PR B, A S X 2 O 5 — RAVEY) . N
PRI A P R, 33X 4 Ml DX B 22 A R AR A
H, P B R AR AR R BOR B, AR
ok, KT IRIGAED &R A LG A P B 9%
AT T I AL 2, X T 15 B8 B A A A RO T 5
FH A b T A B BT A 3R IR Kk AR AL B AR
S0 S 6 T e AR s 2 K i B A 4 5
VEREAT I BCA B2 1 A B A, 2 nPLE VR H e
AN TR AR B 4% A L LU B I, A AR
B0 R AR AR T AR A B A
HHCAARERCER, T 1SS L& Fh
P RO R S IR 3RS RE ) B DIAROC,
A2 EARAE UL A S E U R SR A A
— BRI, A i e 5 R S R B R
XoF A SN [v) J22 U A S Tl 9% P ) B B 1 AT O3
USR] NI AT SR (AR TS bS i N R
U BRI
1.1 il i

G AL T R T\ B R R B 207 F
TFHE PN SR A AL 3t v e 3 g DX A 3 A I I v
i1 A N i e = M W 7 PO S S S )
mm, FFIZE K B 1 600 mm, IR 3.4C, A
130 d, = 10°CHRLE 2 840°C , + HES A Iy A1 K 1k 22

5 4 (b SRR A TR A PV P — 3 30 45 RV 1 )5
+) B =40 B Pl v R BERUE R
PR LR 1) 8 - REE

1.2 i

PE S A N L4, RIS, MRS 60 em
fidy RSk, YU RDE |, 3R B A, 2R,
PR 5, A I R, AR B 65 ~ 70 d, JE ARSI
VE RN T3 Y
1.3 RiEit

FH [ 56 R FH BEAIL X 20 B3, /N X P 3 R 56
AR AR I IR IR 5 b, A ik
ANEA A Z N (CK) 5 B e - 2 5L (T1) 5 &
e 1 )2 A8t 15 % WL (T2) 5 B 4 1 2 H At A AL
FE(T3) s AN B 0 4 2t 3 I L i P - S B 50 (D o

B T2 AbEEAN S Bl BRIt 28R 2
HWHHE, 23918 N 90 kg hm =2, P,05 90 kg* hm~2,
K0 45 kg hm™2, T2 KL F3 hi P,05 it FH 5 19 15%
Biky P05 103.5 kg + hm™2, B R} 2 814 JR & (N
46% ) TR 4% (N 18% , P,0s 46% ) FAR B2 #1 (K,0
50% ) , T2 A FHE e i 5l NE by 3 B R 65 (P, 05 18% ),
T3 RbHHE it A AL 8 A MLAE R (B AR T AR
BHUE) A AR IR 2009 15 1837 5, A HLE
=34%) ,Jiti FHHE N 120 kg hm =2, FFA AL RHECEEAE —
YA , EAE R 20 em.,

IR 2% PES R A o 23 Y VR B )2 e R A
0 ~20 em F1 20 ~ 40 em T /2 HEAT B AL FE, +
J2 A A B ELAR T30 < A (] 3R ok e 22
PR , FIFAZHE DL 545 2)2 0 ~ 20 em 1 20 ~
40 em + )2 475 HHEGL, SRJE K 0 ~ 20 em )2 -3 0]
I, )G 20~ 40 em T E HIEEMESE FE
HE S MU 22 R & A, BRI R 40 emo +
BERE R 25% 2 W Rl IR w770 E 8RR, e
BN AT )

FH (AR 5 F 2014 4EHEAT, A A B 6 A 5
H,A&/NMX 517 474 5 m, ¥R 0.25 m 171 0. 66
m,/NMX TR 16.5 m?, BT 20 A /N X IR 244
2100 Hk o
1.4 HRRERSH

O3 T A AR RIS 35.49.63.77 d, TE4 /N X.
434 0~10,10 ~ 20,20 ~ 30,30 ~ 40 cm B A 3ERE N,
TG 1 mm 5, T A SRS R A0 ; [ )



172 TR A AT

434 %

A7 E % 5 FH ) W 92 i s 1+ BRI 2
KA A TG 0 5 SR FH AR 7 k1200 iR

it P00 A SR FH A B 0 LU £ 7 5 E W 8 1 00 R

3,5 - R KR ; W IR il 1 D o R T IR A —

ALk
Z Wk 25 W2 R e (—)

(GB/T 17980.34—2000) "' ) 9 &7 AR HE AT T
R BE PR IE 7 P e, SRR /N X N A 2R T
SRR R 3 bR, A AR o SR BRI
TEHRBOT AN« 20 (BB 5 x AHXT )
x 100/ (PH# B E % 9) 6

2 AR50

2.1 TEE#IAE D SRR IERESE

e 0EA )

JIR B 2 A AR T RS b, v R B O
— &, DR ENEEARZ —, FE(RE) R
TK it 55 PR TEA 5 85 D) A AH S TR X 2 v RIS A
FIREAATEAER, B 1 D8 AR L
HAS AL BT AN 7] A )23 o IR IS 1 (mg - g™ ' o) AR
ARRISEI . QTR , AT 2 A S R S 1 0 A2
i, SRR e Tt i 5 AR, BAS IR A # R R G
08y 0~10 em
0.7t
0.6}
05t

0.4

Urease activity

0.3

JIR 6 35 E/(mg » g < b

0.2

0.1

0 Lk

49 63 77
% Fh Ji X 31 Days after sowing/d

0.8

0.7 20~30cm

0.6

Urease activity

JUR 3% PE/(mg + g+ b

35 49 63 77
3% 5 K #L Days after sowing/d

JUR 15 3% E/(mg + g )

PEXIERE RN G 63 d Ik R R AE

0~10 em 1JZ , £ B ERER S 35 d B, CK 4k
BT -5 v JUR B 1 A v 5 X b I 1% S R T
AEJE B T AL , (145 3R 0 7 & TR
JZ2, R T R 36, T T2 T3 AR B AT T
TR E, R TR IR IZ AR R
ffi ORI T A7 BT B AIG, 1T H A BRE A T R
AUk T R AR Y BB AT RE R R
WEPERY R . B SR A B IR HERE , CK AL BT
g b R B PE IR R R AR A S 77 d B
CK &b B W it 7% P B AR T T2, T3 H b3, SR 31
S T3>T2>H>CK>Tl,

10~ 20 cm 12 4 AFRT 338 IR 05 P B A
BEAK T 0~ 10 em )2, 1M 20 ~ 30 em +JZF1 30 ~ 40
em - JZ2 4% b 38 - 558 v IR T A9 9 4 B 2 AR T 0 ~ 20
em 12, {H7E 30 ~ 40 em )2 35 d B T1 AL EE iR
I M g e L 3 T R PR Oy 2 A JE ke 3R v A
FER IR B0 3 T 2 5 SR, A+ 2 AR {
REFAARAL, AN [ A BT A M 0 7 39 22 4 T v s
RAES, HAEEFI G 63 d IR ARG 35 1 B A

10~20 cm

Urease activity
© o © o ©
o W ~ wn

49 7
3% Al 7 K B Days after sowing/d

074 30~40 cm

Uk B 5% ME/(mg » g+ b
Urease activity

1% Fl 7 K L Days after sowing/d

OCK RTI T2 BT3 OH
B 1 tREHRITIEREEEER0

Fig.1 Effects of soil layer exchange on the activity of soil urease
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Fig.2  Effects of soil layer exchange on the activity of soil invertase
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