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Effects of elevated CO: on soil enzyme activities at different growth stages of maize grown with plastic film

mulching

ZHOU Ya', FENG Qian', WANG Yu', ZHANG Xiao—yuan', WANG Li—mei'*", LI Shi-qing'*

(1. College of Resources and Environmental Sciences, Northwest A&F University, Yangling 712100, China; 2.State Key Laboratory of Soil
Erosion and Dryland Farming on the Loess Plateau, Northwest A&F University, Yangling 712100, China)

Abstract: A field experiment was conducted in a semiarid area to investigate the response of soil enzyme activities to climate change in a
farmland of spring maize where plastic film mulching was used. Open—top chamber (OTC) system was used to control elevated CO, concen-
trations (700 wmol - mol™", marked as OTC+CO,) during the growing period of maize. At the same time, OTC systems with the current atmo-
spheric CO. concentration (marked as OTC) and natural atmospheric CO, concentration (control, marked as CK) were also set up. Activi-

ties of soil urease, alkaline phosphatase, sucrase, and catalase, at the different growth stages of spring maize (i.e., pre—sowing, sixth leaf
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(V6) stage, twelfth leaf (V12) stage, silking (R1) stage, milk (R3), and physiological maturity (R6) stage), were measured. The results

showed that, compared with CK, OTC treatment decreased the activity of soil alkaline phosphatase by 8.80% at the V12 stage (P<0.05),
and increased it by 8.95%(P<0.05) at the R6 stage, decreased the soil invertase activity by 12.65%~21.43%(P<0.05) at the pre—sowing,
V6, and R1 stages, but increased it by 17.50%(P<0.05) at the R3 stage, and significantly decreased the activity of catalase at the V12, R1,
and R6 stages under OTC. Compared with OTC, OTC+CO, treatment had no significant effect on soil urease activity, increased the activity
of soil sucrase by 30.18% and 18.37% at the V6 and R3 stages (P<0.05), respectively, and decreased the activity of alkaline phosphatase
at the R1 and R6 stages by 8.74% and 6.39% (P<0.05), respectively. In addition, elevated CO; increased activity of catalase at the V12
stage, but reduced it at the R3 stage. In conclusion, the effect of elevated CO> on soil enzyme activities in spring maize farmland varied with

the growth period and the enzyme. Further, under the current experimental conditions, the effect of OTC on soil enzyme activities was more

significant than that of elevated CO..

Keywords : open—top chamber; elevated CO»; spring maize; soil enzyme activity
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Table 1 Repeated measures ANOVA for the effects of OTC,CO,, growth stage and their interaction on soil enzyme activities

F WK Urease Tk PEBETR A Alkaline phosphatase MEWETG Sucrase 1 A AL AU Catalase
Factor F P F P F P F P

0TC 3.179 0.149 6.268 0.067 26.855 0.007 165.620 <0.001
CO. 1.214 0.332 3.714 0.126 55.710 0.002 0.988 0.376
0TCxCO, 21.226 0.010 10.619 0.031 43.241 0.003 30.080 0.005
AEFWI(GP) 19.720 <0.001 18.028 <0.001 174.825 <0.001 42.752 <0.001
OTCxXGP 2.490 0.149 4.114 0.057 12.166 0.006 5.505 0.036
COxGP 4.255 0.035 5.562 0.024 9.406 0.002 11.463 0.010
OTCxCOXGP 2.952 0.131 2.818 0.089 17.740 0.001 2.220 0.180

1 : OTCXCO 7R OTC+COLAL

Note : OTCXCO, represent OTC+CO; treatment.
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