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Potato Growth and Soil Enzyme Activities as Affected by Rotation or
Continuous Cropping Cultivation
XIONG Hu', ZHENG Shunlin®®", ZHANG Deyin', XIANG Zhuqing’, DU Yongli', LIAO Feifei'

(1. Sorghum and Potato Research Institute, Yibin Academy of Agricultural Sciences, Yibin, Sichuan 644000, China; 2. Key
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Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 3. Key Laboratory of Tuber Crop Genetics and Breeding,

Ministry of Agriculture/Chengdu Jiusen Agriculture Co., Ltd., Xindu, Sichuan 610500, China)
Abstract: [ Objective]l Effects of rotation or continuous cropping potatoes on the plant growth and soil chemical and
biochemical properties were studied. [ Method] A 5-year fix-point experiment was conducted to compare the effects of a
potato-maize rotation cultivation, the commonly practiced continuous annual planting of potatoes in spring, and an intensified
continuous spring and autumn cropping in a same year on the morphological indices of the potato plants as well as the enzyme
activities and total effective and available nutrients in the soil. [ Result] Both common and the intensified continuous
cropping caused reductions on the plant height, stem girth, and leaf area but an increase on the root length in comparison with
control. On the other hand, the rotation cultivation of potatoes and maize raised those first 3 indicators in increasing
differentiations from the other cropping practices along with growth of the plants. Meanwhile, the enzyme activities in the soil
were higher than the continuous cropping fields, especially the intensified continuous cropping one. In addition, the available
nutrients were also significantly affected by the cultivation practices. For instance, at time of crop maturation, the total

nitrogen, total potassium, and total phosphorus in the soil, where the cultivation was conducted by rotating potato and maize
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crops, were 4.98%, 6.79%, and 16.38%, respectively, higher than those in the soil under the common continuous cropping, and

13.02%, 15.21%, and 16.12%, respectively, higher than those under the intensified continuous cropping. [ Conclusion]

Rotation cultivation of potatoes and maize significantly promoted the potato plant growth and development, enhanced the soil

enzyme activity, and accelerated the transformation of available nutrients in soil to materially reduce the stress on the plants

incurred by long-term continuous cropping.

Key words: Potato; continuous cropping; rotation; soil enzyme; soil nutrients
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Table 1 Tested crop cultivation treatments

Ay X R R piibe(E EEZE- ¥ IR/ Si(d RAIESE

Years Control Potato continuous cropping Potato maize rotation cropping Potato intensified continuous cropping
2015 — # % Spring Potato %% Spring Potato %2 FK# Spring Potato - Autumn Potato
2016 — %% Spring Potato EK Corn % -FKE Spring Potato - Autumn Potato
2017 — %% Spring Potato %% Spring Potato H2 FK¥ Spring Potato - Autumn Potato
2018 — %% Spring Potato Tk Corn FE-FKE Spring Potato - Autumn Potato
2019 1E# 24F Normal planting # % Spring Potato # % Spring Potato H - Spring Potato - Autumn Potato
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Fig. 1 Effects of rotation and continuous cropping on potato
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Fig.2 Effects of rotation and continuous cropping on potato
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Fig. 4 Effects of rotation and continuous cropping on potato

root length
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Table 2 Effects of rotation and continuous cropping on potato resistance enzyme activities in soil

EEEE sz HiT ] 1EH] =N AN FAH
Index Treatment Earlier stage Florescence stage Expansion stage Mature stage
MPRC 2.73+024a 1.88+0.19¢ 1.79+0.03 b 2.35+0.07b
PCC 2.63+0.11a 1.9740.23 be 1.891+0.14b 2.344+025b
TS Catalase/ (pg-g '-24h )
PICC 2.76+0.55a 2.2440.08 b 1.891+0.06 b 1.24%0.15¢
PNC 2.58+0.76 a 2.48%0.15a 2.61£0.16a 3.02t0.12a
MPRC 94+0.25b 11.3640.23 be 10.96+0.64 b 10.44£0.50 ¢
PCC 7.89+0.42 ¢ 10.83+0.35¢ 12.56091 b 11.560.95 ¢
FDAK##fi# Hydrolase/ (pgrg *h™)
PICC 6.49+0.53 d 12.49+0.98 ab 11.56+0.41b 12.76£0.70 b
PNC 10.94+0.68 a 12.66+0.76 a 13.86+0.71 a 15.51+015a
MPRC 266.90£29.51b 387.75+£4337 a 483.51+12.38 ab 436.741£45.09 b
PCC 282.46+27.22 ab 360.39+£5331b 431.98+£56.99 b 366.26+10.27 ¢
£y E LB Polyphenol oxidase/ (mg'g ' -20min )
PICC 290.71£7.67 a 324.68+£39.01 b 360.07£46.55¢ 310.56x17.65d
PNC 228.6+13.13¢ 415.95+28.86 a 529.92+67.09 a 587.22+39.27a

e FRRASEEE N GECTRARRREREE (P<0.05), TR,

Note: Different lowercase English letters after the same column of data indicate significant differences (P<<0.05). Same for following table.
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Table 3 Effects of rotation and continuous cropping on potato invertase activity in soil

bR AbEE HiT ] 1] EE PN B
Index Treatment Earlier stage Florescence stage Expansion stage Mature stage
MPRC 0.471+0.02 a 0.53+0.02 b 0.651+0.02 a 0.661+0.05 a
PCC 0.48+0.03 a 0.49+0.01 ¢ 0.5610.04 b 0.59+0.02 b
28 Phosphatase/ (mg-g )
PICC 0.421+0.02 b 0.4740.02 ¢ 0.5440.01b 0.55+0.03 b
PNC 0.4710.02 a 0.621+0.03 a 0.631£0.08 a 0.68+0.1a
MPRC 27.75+3.71a 2577+1.47¢ 31.53+4.83a 34.11+£4.01b
PCC 304*=1.14a 28.67%£2.17 be 19.13£3.71b 21.94+243 ¢
JREBER Sucrase/ (mg-g )
PICC 32.28+0.81a 27.99+4.28b 20.30£4.31b 23.60%+5.99 ¢
PNC 302+2.05a 30.68*=1.27a 39.74%£3.74a 46.53+434a
MPRC 1.52£0.02 ¢ 1.30+0.01 b 1.19+0.05b 1.40+0.08 b
PCC 1.85+0.03 b 1.18+0.03 ¢ 1.14£0.02 b 1.214+0.04 ¢
JIRH# Urcase/ (mg'g )
PICC 1.51£0.05¢ 1.24£0.09 be 1.15£0.05b 1.18£0.05d
PNC 2.01+0.06 a 1.79+0.06 a 1.741+0.04 a 1.784+0.05a
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Table 4 Effects of rotation and continuous cropping on potato nutrients in soil

IR AR
ki Earlier stage Mature stage
Index
MPRC PCC PICC PNC MPRC PCC PICC PNC
£
. - 2.1310.14b 2.06+037b 2.0840.07b 24240.03a 1.9940.10 be 1.82+0.05¢ 1.831+0.08 ¢ 2.1040.03 ab
Total nitrogen/ (g'kg )
121.17£029¢  119.67£0.58 ¢ 113.33+3.18¢ 133.17+4.04a 113.01+1.73ab 11433+2.02b 106.17£4.04c 120.17£1.50a

Alkeline-N/ (mg'kg )

g

o 0.57£0.01 a 0.53£0.01b 0.5240.01b 0.53+0.01b 0.5740.01 ab 0.56+0.01b 0.560.01 b 0.59£0.02 a
Total phosphorus/ (g'kg )
HAE
. -1 19.13£1.84a  15.10£239b  1436+1.18b  19.78+1.36a 19.39£1.01b 19.76+1.00b  18.40£0.70¢c  21.22+1.69a
Available phosphorus/ (mg-kg )
et
. B 13.02£0.22a 13.02+0.22a  13.15+0.12a  1231£0.18b 11.83£0.21b 11.724£0.11b  12.67+028a 12.96+0.68a
Total potassium/ (g-kg )
. . -1 65.591+3.60d 84.531+457b 108.99t434a  71.10£2.51¢ 97.95+5.75a 5220%2.15¢  53.76+2.88c  6243+1.44b
Available potassium/ (mg-kg )
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