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Effects of Potato Continuous Cropping on Biochemical Properties and
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Abstract: Five treatments (abandonment, CK:; wheat/pea/potato rotation, CK;; potato continuous cropping for two
years; potato continuous cropping for four years; and potato continuous cropping for six years) were set up with potato
variety 'Longshu 7' as experimental material in order to explore the effects of potato continuous cropping on soil
chemistry, biology and yield in semi-arid region of Loess Plateau. The effects of different treatments on soil chemistry,
biology and yield were analyzed. Rotation significantly increased the contents of available phosphorus and the total
nitrogen in soil compared with continuous cropping, and there were significant differences between rotation and
continuous cropping for two years and four years. The total organic carbon accumulation in each treatment was 5.38-
9.97 g/kg, and the total organic carbon accumulation in 0-20 cm soil layer (except the treatment abandonment) was
significantly higher than that in other layers. With the increase of continuous cropping years, soil sucrase activity
decreased significantly, and soil sucrase, urease and catalase activities were high significantly positively correlated with
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soil nutrient factors. The number of soil microorganisms ranked from large to small in order of bacteria >

actinomycetes > fungi. Bacteria were the dominant microorganisms in soil, accounting for more than 95% . Organic

matter and alkali-hydrolyzed nitrogen contents were negatively correlated with potato yield (P < 0.01), however, total

nitrogen content was positively correlated with potato yield (P < 0.05). The comprehensive change in soil chemical and

biological factors might be an important reason for the formation of potato continuous cropping obstacles in arid and

semi-arid areas of central Gansu Province.
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Table 1 Effect of potato continuous monoculture on soil chemical properties
AR A (mg/kg) AR (mg/ke) N
AbBR A HUE (gke) ’ o mene . gke R (mg/kg) A (glke)
pH Alkali-hydrolyzed Available ] . .
Treatment Organic matter . Available potassium Total nitrogen
nitrogen phosphorus
FE3iE(CKD)
846+0.12a 1720+ 1.44b 52.67+0.30b 11.50 £0.11 ¢ 583.33+0.58a  093+0.01b
Abandonment
et (CK)
. 845+0.21a 12.40 +0.01 e 33.13+0.21d 20.47 +0.23 a 346.00 + 4.48 b 1.03+£0.10a
Rotation
HAE2 4R
. o 845+0.13a 14.60+0.11d 26.30+0.32 e 13.67+£0.19b 344.00 £4.58b  0.92+0.01b
Continuous cropping for two years
HAfF44E
. . 827+0.12b 1533 +0.78 ¢ 40.40 £0.28 ¢ 11.63 £ 0.16 ¢ 306.33 £ 0.61 ¢ 0.86 +0.04 ¢
Continuous cropping for four years
A 64
845+0.09a 17.56+0.18a 58.60 +0.26 a 11.67+0.13 ¢ 307.00 £9.61 ¢ 0.95+0.02b

Continuous cropping for six years

TE: pHARMEK: b =2.5995), 22N FIAE/ING FRFIR &AL PR 0.05 K- 22 57

Note: pH value is calculated based on water : soil = 2.5. Error is SE. Treatment means in the same column followed by different lowercase letter

B3, Duncan's¥:., T,

indicate significant difference at 0.05 level of probability as tested using Duncan's multiple range method. The same below.
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Error bar is SE. Within the same treatment, soil total organic carbon content at different depths of soil marked with different lowercase letter indicates

significant difference at 0.05 level of probability as tested using Duncan's multiple range test method.

E1

DHRERAAELEEREXTELANKEE

Figure 1 Total organic carbon content of soil at different levels under different treatments of potato farmland
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Table 2 Effects of continuous potato monoculture on soil enzyme activities

JIx iR 1AL
pUEL] . S
[NHyN mg/(g-d)] [Glucose mg/(g-d)] [0.1 mol/. KMnO, mL/(g+-h)]
Treatment Average
Urease Sucrase Catalase
fit(CK.)
R ‘ 1.32+0.01 ¢ 26.11£0.01 b 4.10 +£0.06 b 4725 +0.44 ¢
Abandonment
{(CK:

%ﬁ—( <) 1.45+0.02 b 23.94+£0.02¢ 3.93+£0.02¢ 4547 +0.72d

Rotation

EFE 2 4

J_ﬁz_ F . 1.54+£0.01 a 2721 +£0.01 a 4.04+0.02b 56.31+0.31a

Continuous cropping for two years

AR 4

Jjﬁj * . 1.54+£0.02a 25.11 £0.06 ¢ 4.05+0.02b 52.15+0.38 b

L()nllnu()us (tr()pplng f()r f()lll' years

#1E6

Lﬁ: * . . 1.34+0.03 ¢ 2434 +£0.02d 424+0.03a 46.06 + 0.58 ¢

Continuous cropping for six years

x3 TEFERSSTERmEENEXESH
Table 3 Correlation analyses of soil main nutrients and soil enzyme activities
it H AR AL A B SR "
Item Available phosphorus  Available potassium  Total nitrogen Alkali-hydrolyzed nitrogen Organic matter P

FEMIN Sucrase 0.87" 0.87" 0.62" 0.88~ 0.76”
JIIf Urease 0.92" 0.83" 0.72" 0.75" 0.89"
1AL Catalase 0.91" 0.73" 0.72" 0.70" 0.80"

TE: R CAPLBT . WA, AR, B . %0 Bk A A AL B IR AR "FORIEF] 0.01 KPR35 .

Note: Data of soil basic nutrients (organic matter, alkali—hydrolyzed nitrogen, available phosphorus, available potassium and total nitrogen) are

calculated from mixed soil samples of different treatments; ** indicates significance at 0.01 level of probability.
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T WIFFEAN R AL PR A S A A I 15 Eh A% B
MR RAR, DA EIEE . LHESR

Ko 4SRRGSR S, BTN R A 3 L R AR A
75 A ek (365) . S5 LA HUR
A S R R R E AR (P <0.01), 2/ 5"
LW EFME(P<0.05), wHEIbERE S AR,
BB R S B IEAR S (P < 0.01), 1484k S S5 %
fitg . AL R E ARG (P < 0.05) .

R4 TEAETIEHEMBETH

Table 4 Changes in soil microbial quantities under different treatments

AbFR Y (x 10°cfulg) B (X 10 cfulg) TR (X 10° cfu/g)

Treatment Bacterium Fungus Actinomycete
B3 (CK)
it 1 16.52 +0.29d 6.60 +0.03 b 1259 +0.26 a
Abandonment
4 :(CK,
ﬁg‘ﬂ:( ) 27.18 £0.45b 7.65+0.17 a 7.40+0.13 ¢
Rotation
EVE2
Lﬁz F . 32.21+036a 6.58 £0.18 b 8.32+0.20b
Continuous cropping for two years
T
Lﬁz F . 23.72 +0.04 ¢ 525+020¢ 3.69 +0.05 d
Continuous cropping for four years
A 6
il 17.05 +0.03 d 0.45+0.01d 0.69+0.04 e

Continuous cropping for six years

®5 AELAETEENRFE~ENBEXESN

Table 5 Correlation analyses of soil biochemical factors and yields under different treatments

LEESE Y o AHLE BilfifE 2

AR AT B

Correlation . Organic  Alkali-hydrolyzed = Available  Available Total s ROpR LR

coefficient Vield matter nitrogen phosphorus ~ potassium  nitrogen Urease  Sucrase  Catalase
FEi Yield 1 -0925" -0.709™ 0.945™ 0.924" 0.679 0202 -0.035 -0.814"
A AL Organic matter 1 0.799" -0.875" -0.803" -0.456 -0.462 0.025 0.961"
i fi# A Alkali—hydrolyzed nitrogen 1 -0.479 -0.802" -0.047 -0.784" -0.575 0.821"
% Available phosphorus 1 0.766" 0.781" -0.010 -0.357  -0.745"
LB Available potassium 1 0.560 0.295 0.300 -0.685
4%A Total nitrogen 1 -0.524  -0.470 -0.266
JIk T Urease 1 0.628'  -0.601"
FEREEE Sucrase 1 -0.048

i AL A Catalase

W xR AEE] 0.05F10.01 K-8

Note: *,** indicate significance at 0.05 and 0.01 levels of probabilities, respectively.
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