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Abstract: The soil and potatoes of different years from continuous cropping were usedto analyzethe growth
changes of patato and factorvariation of soil health from different years (0, 3, 6 years) of continuous cropping. The
effect and its mechanism of continuous cropping on potato growth and soil health was reported in this paper. The re-
sults showed that aspotato continuous cropping continued, soil organic matter content, available phosphorus content
and pH value declined, with 50.72%, 34.10% and 8.68%’ s decrease, respectively, compared with CK after 6
years’ continuous cropping. Available nitrogen content rised, with 84.62% and 169.23%’ s increase, respectively,

compared with CK after 3 and 6 years’ continuous cropping. Soil fertility-related enzyme activity declined
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gradually, with the decreaseof alkaline phosphatase by 36.34% , urease by 35.72%, sucrase by 29.83% and cata-
lase by 74.16% , compared with CK after 6 years’ continuous cropping. Soil phenolic acids content ( except P-
hydroxybenzoic acid content) rised, with the increase of hydroxybenzoic acidby 33.61% , vanillic acid by 31.30%,
ferulic acid by 51.64% , total phenolic acid by 40.57% , compared with CK after 6 years’ continuous cropping. The
number of soil bacteria and actinomycete declined while the number of fungi rised as continuous cropping contin-
ued, with the decrease of soil bacteria by 88.59% , actinomyceteby 84.21% , and the increase offungi by 253.85%
compared with CK after 6 years’ continuous cropping, which indicated the decline in soil health. MDA content of
potato leafrised, with 142.47%’ s increase compared with CK after 6 years’ continuous cropping, which indicated
lipid peroxidation of potato leaves. Relative chlorophyll content, stomata conductance and net photosynthetic rateof
potato leaf declined, with 13.30%, 13.98% and 50.00%’ s decrease, respectively, compared with CK after 6
years’ continuous cropping. Potato plant height, stem diameter, aboveground biomass and plant tuber yield de-
clined, with 42.49% , 54.40% , 58.35% and 61.79%’ s decrease, respectively, compared with CK after 6 years’
continuous cropping, which indicated the photosynthetic capacity and growth of the potato seedlings were affected
by continuous cropping. So it could be concluded that continuous cropping deteriorated the physical and chemical
properties of the soil, reduced the fertility-related enzyme activity, maintained the nutrient imbalance and increased

the content of phenolic acids, and finally changed the microbial composition of the soil. In a word, continuous crop-

ping deteriorated the soils health as a whole, thusaffected potato growth and development severely.
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Table 1  Effects of potato continuous cropping on the soil chemical and physical properties

BRI a .- B A S/ (mg - kg™!) BT/ (mg - kg™!) FHURSRE/ (g kg™")
Continuous cropping duration b Available nitrogen content Available phosphorus content Organic matter content
0 8.03 £0.050a 24.27 £3.523¢ 46.60 £2.320a 31.64 +0.596a
3 7.75 £0.025b 44.80 £1.400b 37.42 +0.228b 22.95 +0.221b
6 7.33 £0.026¢ 65.33 £2.139a 30.71 £0.994c¢ 15.59 +0.525¢

T R PR PR E AR 22, RFUAR)/NE FRRIRTE P<0. 05 F2EREZE, T,

Note: The data indicates mean+SD. Different small letters in the same column mean significant difference at P<0.05.The same below.
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Fig.2  Effects of potato continuous cropping on soil phenolic acids contents
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Table 2  Effects of potato continuous cropping on soil microorganism quantities

- é’IH%i&'T( B) TR HLR(F) o
Continuous cropping _ acteria _ Actinomycete _ Fungi B VRN
duration/a B Amount TS Bt Amount ML Bt Amount  FAME B/F
/(x10°CFU - g™') Percentage/% /(x10°CFU - g™') Percentage/% /(x10°CFU - g™') Percentage/ %
8.77+1.36a 98.48 1.27+0.06a 1.42 0.87+0.06¢ 0.10 1011.54
3 1.70+0.61b 95.49 0.63+0.06b 3.56 1.70+0.10b 0.95 100.00
1.00+0.17¢ 95.18 0.20+0.10¢ 1.90 3.07+0.06a 2.92 32.61
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Table 3  Effect of continuous cropping on SPAD value, net photosynthetic rate, stomatal conductance and

the content of MDA of potato seedling

HARAERR/a WA o EiD/REgTE AL WS

Continuous cropping SPAD - 1 O Net photosyntheticrate Stomatal conductance MDA content
duration vate /(pmol CO, + m™ + s71) /(mol - m™2 -s71) /(umol - ¢! DW)

0 51.37+0.71a 26.53+0.85a 0.68+0.05a 3.10+0.82¢

3 48.20+0.70b 25.56+0.66a 0.58+0.03b 4.41+0.46b

6 44.53+0.32¢ 22.83+1.28b 0.34+0.05¢ 7.53+0.67a
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Table 4  Effect of continuous cropping on agronomic characters of potato

B4R a

Continuous cropping

M/ em

Stem diameter

K /em
Root length

T E (g BT Hesram/ (g )
Shoot dry weight/ (g - plant™) Tuber yield/(g - plant™)

B/ em
Plant height

duration
0 40.40 £1.08a 1.47 £0.29a 19.37 +0.76b 27.93 +2.87a 532.00+6.63a
3 37.10 £2.34b 1.04 +0.05b 22.17 £2.27a 20.10 +4.52b 441.17 £10.15b
6 23.23 £0.25¢ 0.67 £0.03¢ 16.03 £1.53¢ 11.63 £0.70c 203.28 £11.23¢
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