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1.2
NaHCO; pH
1
0 ( ) 4 1.3
4 1 6 6 1.3.1
1 24 h (
cc »3cc 4 »rcc 4+ »3cc 6 NHI-N [11]
7o 6 + 7z 5 0.1 mol/L
5 KMnO, i 3,5-
0~30cm 24 h
(1]
(1ol K,Cr,0, 24h (i
F1 REBENEEDREIIRENERNZIG
Table 1 Effects of oil-sunflower rotation on soil physical and chemical properties under continuous cropping potato
pH (g/kg) (mg/kg) (mg/kg)
7.59+0.09d 37.83+0.34a 22.87+2.14¢ 2843+0.73b
4 825+0.01a 21.32+0.69d 4527+3.52d 2636+ 121c¢
4 + 8.05+£0.03b 28.20+1.03b 54.60+1.40 c 3194+ 1.56a
6 8.23+0.02a 19.38+1.21e 66.27+291b 24.52 +0.26 d
6 + 7.89 £0.06 ¢ 23.16 +£1.39¢ 71.20+3.70 a 27.59 £ 0.50 be
(P<0.05)
1.3.2 SPAD-502
1 ( 300 ml CO,
3% 1 ml LI-6400 10:00—11:00
) (1000 ml (Malondialdehyde MDA) [13]
1% 33ml 1% 3 ml) (Superoxide dismutase SOD)
10g 90 ml Spychalla Desborough!'¥
30 min 10"
1 min ( 107 (Superocide anion rate O, )
10°* 107 sl
3 28°C 1.3.5 SPSS17.0
2d 30°C 7d LSD Excel
25°C 54d 2003
1g 2=( x 2
)/ 2.1
1.3.3 1
4
4 +
5 4
46.41% 31.11%( 1A CO) 6 +
1.3.4
3 6 42.93% 40.72%( 1B C)
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1 RAEMEINEEDRE L REEE R
Fig. 1 Effects of oil-sunflower rotation on activities of soil enzymes under continuous cropping potato
2.2 4
(62.26%) 6
2 (15.66%)
6
73.89% 42.78% B/F 4 B/F 10.66%
( 2 6 BIF 3.72%
4+ 4
72.04% 58.50% 6 + B/F
6 64.15% 19.42% 4 B/F 4 5.38
(P<0.05)
x2 BIERENEEIRELREMEVHENZI
Table 2  Effects of oil-sunflower rotation on the quantities of soil microorganism under continuous cropping potato
(10%g soil) (10°/g soil) (10%/g soil) /
2.03£0.12a 1.80+0.17b 0.13+£0.06 ¢ 1716.67 £ 663.95 a
4 0.93£0.06 ¢ 1.47+£0.06 ¢ 0.53+0.15b 182.62 £41.13 ¢
4 + 1.60£0.10 b 2.33+0.12a 0.20+£0.10¢c 983.33 £561.99b
6 0.53£0.06d 1.03£0.06d 0.83+£0.06a 64.35+9.85¢
6 + 0.87+0.21c 1.23+0.15cd 0.70 £ 0.10 ab 122.82 £ 12.77 ¢
2.3 4
+
3 CO, 4 11.73%
CO, 9.20% 8.00%
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F3 REBAEMNEEDIRIBNEH A ASERERTZM
Table 3  Effects of oil-sunflower rotation on photosynthesis indexes of potato seedling leaves under continuous cropping potato
CO,
SPAD (CO,, pmol/(m*s)) (CO,, pmol/mol) (H,0, mol/(m>:s))
4550+1.23b 26.49+0.26 b 274.65+2.40b 0.68+0.01 a
4 43.23+£0.40 cd 2544+024c¢ 262.52+1.57 ¢ 0.59+£0.03 ¢
4 + 4830+0.17 a 27.78+0.13 a 283.53+4.64a 0.64+0.01b
6 42.50+0.35d 23.57+0.33d 25453 +4.18d 0.45+£0.02¢
6 + 44.50 £ 1.70 be 2548 +0.14 ¢ 267.38 £5.93 be 0.50+0.01d
7.67% 6 + 4.71% 4 6
8.12% 5.05% 11.53% 4 + 34.49% 22.77% 4
( ) 4 (24
0,
4 6
2.4 18.68% 11.35%( 2B)
0, SOD Oy~
(SOD)
(MDA) 6 SOD 27.38%
2 MDA SOD 4 + SOD
6 + (P<0.05)( 2C)
MDA
101 (A) 0201 (B)
— a a
2 st I % 016 B b
E b mg °
b — T2enp d
& 4 d T =73 0.08
% 2t % g 0.04 1
I .
; s ; 0.00 : '
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Fig. 2 Effects of oil-sunflower rotation on MDA content, SOD activity and production rate of O, - of potato seedling leaves under
continuous cropping
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2.5 4
4 55.79% 41.75% 6
4
61.30% 51.14%
6 41.62% 4 + 4
43.18% 19.33% 37.52% 33.99% 6 +
4 + 6 35.75% 10.06%
4 8.97% 4
20.43% 37.14% 6 + 6
6 3.16% 13.33% 36.10% +
x4 REHENEEDIRELEKEFENZT
Table 4 Effects of oil-sunflower rotation on growth and development of potato under continuous cropping potato
(cm) (cm) (cm) () ()
5493+1.10a 1.32+0.06 a 20.33+0.32¢ 3997 +£2.08 a 595.67+13.53 a
4 3533+0.29¢ 0.93+0.12¢ 18.47+0.32d 17.67 £ 0.59 cd 347.00+49.17 ¢
4 + 38.50+0.50 b 1.12+0.01 b 2533+1.0la 2430+ 0.62b 464.93+7.52b
6 32.07+2.10d 0.75+0.08 d 16.40 £ 0.26 ¢ 1547+0.49d 291.05+42.74 ¢
6 + 34.60+0.53 ¢ 0.85+0.03 cd 22.23+0.32b 21.00 £ 0.85 be 320.33 £24.34 ¢
3 22]
31
( 2 4
[16-17] (23] 0 4 6
) pH
( D 7.5~8.5
[24]
(GEY
[18] pH
4 4
(D )
Marchinkeviciene
(9 (4
4
6
(20 3.2
B/F

[21]
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Effects of Oil-sunflower Rotation on Growth and Resistance
Physiology Indexes of Potato

XU Xuefeng'?, LI Chaozhou'?, ZHANG Junlian'?"

(1 Gansu Key Laboratory of Crop Genetics & Germplasm Enhancement, Lanzhou 730070, China; 2 College of Life Sciences
and Technology, Gansu Agricultural University, Lanzhou 730070, China; 3 College of Hoticulture, Gansu Agricultural
University, Lanzhou 730070, China)

Abstract: Different farmlands including only cropping quinoa(CK), 4 years continuous cropping potato, 1 year oil-
sunflower rotation after 4 years continuous cropping potato, 6 years continuous cropping potato, 1 year oil-sunflower rotation
after 6 years continuous cropping potato were selected, and which soil properties, soil enzyme activities, soil microorganism
quantities and the growth and development indicators of potatoes were measured and compared to explore the effects of
oil-sunflower rotation on the growth and resistance physiology of potato under different continuous cropping potato. The results
showed that with the increase of continuous cropping year, soil pH of potato rhizosphere increased and tended to alkalinity in
general, the contents of organic matter and available phosphorus decreased, alkali-hydrolyzable nitrogen content increased. Soil
enzyme activities were negatively correlated with continuous cropping year and were lowest in the 6 years continuous cropping.
With the increase of continuous cropping year, the quantities of soil bacteria and actinomycetes and the ratio of bacteria and fungi
(B/F) decreased, but fungi quantity increased. The deterioration of potato rhizosphere soil environment resulted in the reduction in
potato growth, chlorophyll content, leaf photosynthesis, SOD activity and the increase in production rate of O, and MDA content.
In general, compared with non-rotation, oil-sunflower rotation significantly reduced soil pH, increased contents of organic matter,
available phosphorus and alkali-hydrolyzable, improved soil enzyme activities, the quantity of bacteria and B/F, reduced the
quantity of fungi, improved soil microenvironment, promoted potato growth, increased relative chlorophyll content,
photosynthesis and SOD activity, decreased production rate of O, and MDA content, reduced membrane lipid peroxidation and
free radical damage, enhanced antioxidant capacity. Generally, oil-sunflower rotation in 4 years continuous cropping was better,
which well alleviated potato continuous cropping obstacles.

Key words: Potato; Continuous cropping; Rotation; Soil environment
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