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Relationship between potato continuous cropping obstacle and
soil environmental factors
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3. College of Horticulture , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: This study aims to investigate the effect of potato continuous cropping on soil properties, thus clarifying
factors contributing to continuous cropping obstacles, using pot culture experiments. We analyzed soil properties includ-
ing microbiological compositions, fertility, physicochemical properties and contents of phenolic acid and allelochemicals
of potato continuous cropping soil, and performance of potato seedlings. The results indicated that soil salinity, alkaline
hydrolysis nitrogen content and soil bulk density increased, as the continuous cropping prolonged. Activities of urease,
catalase, alkaline phosphatase and invertase decreased markedly when continuous cropping lasted for 5 and 7 years, while
the quantity of soil s bacteria and actinomycetes decreased. The content of chlorophyll, activities of antioxidase, root ac-
tivity and net photosynthetic rate decreased significantly when the continuous cropping lasted for 5 and 7 years. As a
whole, continuous cropping obstacle was not obvious when continuous cropping lasted for 3 years. But potato continuously

cropping lasted for 5 and 7 years, a series of biotic and abiotic stresses were triggered due to increasing of compositions of

Y5 B #5:2014-05-20

E£WH : E R TR (2012BAD06B03) ; [ 5¢ Th 4% 2577l B AR 1A & (CARS-10-P18) 5 H it 48 B4 55 K % 551 (1102NKDM025 ) il
Hl & AHT I H (GNSW-2012-21)

YEE BN ARFA(1991—) , 2o, BRVE &N 2R E e AR, 322 A SR i 55 A8 B FT o E-mail: sharongoon @ 163. coms,

BISMESE IRARE (1961—) 2o, IR BN B8, 2N FHVEY) s 1% 5 Fh 55 40 85 A5 B 5 T A SE o E-mail: zhangjunlian77 @ 163 . com,



55 4 1]

TR NAE : D AR RS TR N AR AR SR P 17

soil fungi, and the activity of key enzyme, the changes of physicochemical properties, and phenolic acid and allelochemi-

cals contents, resulting in continuous cropping obstacle.

Keywords: potato; continuous cropping obstacle; allelochemicals; soil enzyme activity; soil microorganism; stress
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Table 1  Effect of potato continuous cropping on soil physicochemical properties
IER AT Srth it T R AR B AU
A pH {8 . i 5. Alkali — Available P Available K Organic matter
Duration Bulk density Salt content
o pH Value (o em™?) J(arke~") hydrolyzable N content content content
° 8ke /(mg-kg™") /(mg-kg™") /(mg-kg™") /(g-kg™")
0(CK) 8.32+0.015a 1.298+0.002d  1.273+0.057d  32.97+0.208d  26.50+0.265b  127.07+0.115b  14.70 +0.100b
3 8.00+0.012b 1.327+£0.002c  3.150+0.144c  48.63+0.231c  42.73+0.208a 162.53+0.153a  16.57+0.115a
5 7.84+0.010c 1.358£0.001b  3.977+0.060b  74.43+0.231b  21.47+0.115¢  115.57+0.115¢  11.33+0.058¢c
7 7.66 +0.006d 1.368£0.00la  5.707+0.045a 108.33+0.321a  19.23+0.153d 87.33+0.153d  9.07+0.058d

H AR FRRRZERFEE(P<0.05), T,

Note: Different letters mean significant difference at P <0.05 level, similarly hereinafter.

2.2 DREEENTIEMBEVBYRSENZN

WM E T A [) 32 AR A1 B 398 hox e B
MR A R T ER IR AN R I R 1) i, 45 R R MR
FORW R & R e EAE 3 4F KE BE T i, H X B
99.99% , FEAE 5 A 2 5 TR B AHE AR 7 A
SRR 2 5 A LR Y AR AR 3 AERT XS
HEID 2 B 36.47 % , FEFEAE 5 AR F 7 4RI 300 . 2
T RIE 24.87% . 19.82% ., I 2 F B R o 1
FEEAE 3 A i 0 R G g 2 0, FE A S AR
7 AR W TR, e AR 7 4 L b BT AR R AN

ST R P 43 )k B BE Y 270.2% 374.9% (
1A~D),
2.3 DHREEEXLIEEFEENTE

LA T AR - 4 vl R TR R 8 R R 1 95 47 LA
AR 3 A dEr, LUXT IR 18.655.14.49% , Z 5
B 3% 1 A7 R 38 I i 2 T B (181 2A,B) o 4R
PR A BTG PEEAE 3 A S IR R B 3%, 2 R %
HEAEAE RGN 2 2 T (8 2D) o B AL RIS PR A2
A2 B A I 32 A A B ) 185 835 %, FE A 3.5
7 AR PR 2 51T RS X BRI 78.6% . 70. 8% Fil



55 4 1]

19

48.1% (& 2C),

0.12 A 0.08
~=
& 0.10 a a
b= 1 —~ i a
%8 %E 006 . g
== 0.08 b o2
=5 w5 T
i} s [ c 23
$TZ 0.06f I ﬁ.\{ E 0.04
& g c 41 N C
E_g T g,_‘-_’ T
#0041 ﬁLE
NS o 2
NS oS 0.02
Bz 002
Al
0 0
CK 3 5 7 CK 3 5 7
4 P Duration/a 4 Pl Duration/a
0.20 16
C a
T
a
—_ 0.16 I %
3 2En)
wE .8
=8 012 s b
= =8
pl b e 8t
®2 008 I g 2
&5 &5
2e . 22 4| :
0.04f T "5 <
0 0
CK 3 5 7 CK 3 5 7
4 P Duration/a 4 [ Duration/a
Bl DHREBEENTERBRRYRS SN
Fig.1 Effect of potato continuous cropping on soil phenolic acids contents
3r 1.0
—~ A
o 2 _z
0 b .2 08 a
H i .
22 £
£ : S 2o ;
g e i
® o T
o d & =]
s T @ E 0.4
o It # 2
H 5
it =202
fecy <
B
0 0
CK 3 5 7 CK 3 5
4 Duration/a 4 Duration/a
~ 167 2.0
o0 C
. a
o0 —~ a a
g W 1.6 b
> 127 b .
¢ £
= =2
S 512
2 8t e
8 d & &
53 = 0.8
> W<
E i_g &}
#Ho4r I
HT ) 0.4
&
=
0 0
& CK 3 5 7 CK 3 5
# [ Duration/a 4 B Duration/a

B2 DHEEENIEREETUNZm

Fig.2  Effect of potato continuous cropping on activity of enzymes in soil
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Table 2 Effect of continuous cropping on growth and development of potato seedlings
. g - “ E-Y .
R R e it %41 by WHER i
Duration Biomass Plant height Stem diameter Branch number , Root length
/a /(g+plant™") /em /em of aerial stem stem s /em
g'p number
0(CK) 34.19 +0.310ab 37.57+1.576b 0.70 +0.030b 9.67+1.528b 12.67 +2.082b 10.87 + 0.666a
3 39.69 +1.049a 51.80+5.225a 0.83+0.020a 12.33+1.155a 16.33 +1.528a 11.33+0.416a
5 28.10 +0.89%4b 30.24 +0.989¢ 0.69 +0.015b 8.67+0.577¢ 10.00 + 1.000c 8.43+0.416b
7 21.45+0.553¢ 26.06 = 0.990d 0.59+0.022¢ 6.33+0.577d 7.33+1.528d 6.83+0.252¢
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