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Abstract: Mulching cultivation, as one of the key technologies for water saving in dry farming, can affect soil
environments of potato growth and soil microecological zone in suitable conditions. Through field trial in the cold region,
the influences of five different cultivation methods, including open field cultivation (OF), degraded plastic film mulching
cultivation (DF), black plastic film mulching cultivation (BF), straw mulching cultivation (SM) and white plastic film mulching
cultivation (WF), were studied on rhizosphere soil enzyme activity and yield components of potato. Activities of invertase,
urease, catalase and alkaline phosphatase were different in different soil layers. Invertase activity of BF was significantly
higher than those of OF and DF, catalase activities of WF and DF were significantly lower than that of BF, and urease
activity had no significant difference in each treatment (10 cm soil layer). Alkaline phosphatase activity of WF was
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significantly lower than that of BF (10 and 20 cm soil layer), and SM was significantly lower than that of DF (30 cm soil

layer). According to the vertical distribution of enzyme activity, with the vertical soil depth increasing, invertase gradually

decreased in each treatment. Catalase activities of OF and DF were decreased, while others showed a trend of increase,

and then decrease. The changes in alkaline phosphatase and urease activities of DF and WF were similar and showed a

pattern of decrease, and then increase, while other treatments were decreased. As for plant and tuber traits, there was no

significant difference among treatments for the main stem numbers, tuber yield per plant and mean tuber weight. Plant

height and marketable tuber percentage (except for OF) of SM were significantly higher than those of other treatments.
The yield (24 268 kg/ha) of SM was the highest, which increased by 7 235 kg/ha compared with OF, and increased by 42.5%.
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Figure 2 Soil enzyme activity in sub—soil layer (20 cm)
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Table 1 Effects of different mulching cultivation patterns on potato economic characteristics
N . s Tl (%) . ,
VSt FEH(No) B (em) PHREE G T B (kg) o7 it (k/ho’)
arketable tuber
Treatment ~ Main stem number  Plant height ~ Tuber yield per plant Average tuber weight  Equivalent yield (kg/ha)
percentage
OF 4.10 a 60.95 b 0.38 a 72.58 ab 0.057 a 17 033 be
DF 4.12a 68.05 b 0.34 a 57.25b 0.048 a 14277 ¢
BF 339a 59.93 b 0.39 a 60.91 b 0.053 a 20907 ab
SM 421 a 78.76 a 0.47 a 79.67 a 0.079 a 24268 a
WF 398 a 63.14 b 0.38 a 62.44 b 0.048 a 17 229 be

Vs RIS T B B AL 25 5 25 (P < 0.05).

Note: Different letter(s) within the same column indicate significant difference at 0.05 level (P < 0.05).
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