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Effects of Planting Years on Soil Nutrients and Microbial Functional Diversity in Vegetable Plastic Tunnel in
Yunyang, Shaanxi, China

LI Yu-di', GU Jie", FU Qing—xia', QITAN Xun!,YANG Jiu', GAO Hua', WANG Xiao—juan', ZHU Chuang-jiang

(1.College of Resources Environment, Northwest A&F University, Yangling 712100, China; 2.Vegetable Industry Service Center of Jingyang,
Jingyang 713700, China)

Abstract: Soil environmental quality greatly influences vegetable quality and safety as well as economic benefit in the vegetable production
under plastic tunnel. This study investigated changes of soil physical —chemical properties and microbial community function in different
planting years (0 a, 5 a, 10 a, 20 a) of cucumber/tomato under plastic tunnel at Yunyang town in Shaanxi Province of China. Results
showed that soil electrical conductivity (EC), total nitrogen, total phosphorus, available nutrient and organic matter contents were the high—
est in the 10 a planting soils, being increased by 17.7% to 326.6%, compared with the control s0il(0 a). However, these indexes were
15.2% to 41.6% lower in 20 a soils than in 10 a soils. The ability of soil microbes to utilize carbon sources was also highest in the 10 a old
soils. The average well color development( AWCD ), Shannon, Simpson, and McIntosh indexes were significantly higher in 10 a than in soils
of the other years. Carbohydrate and amino acids were the main carbon sources for soil microbes. Our results suggest that 10 a planting may
be the best growth years for production of vegetable plastic tunnels in this area.
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Figure 1 AWCD of soils under vegetable plastic tunnel with
different planting years
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Table 1 Soil physical and chemical properties under vegetable plastic tunnel with different planting years

AR /a AR EC/ 4% Total N/ 4 Total P/ 428 Total K/ AZSZ NO-N/ 3R Available A4 Available A L Organic
pH {ﬁ X -1 -1 -1 -1 -1 -1 -1 -1
Ages wS+cm g-kg g-kg g kg mg-kg P/mg-kg K/mg-kg mater/g- kg
0 8.24+0.0laA 367+0.58cC 0.335+0.04cC  0.54+0.02dD 11.6+0.14aA  9.3+0.08dD 27+1.81dD 150+1.64dD 13.1+0.09dD
5  7.82+0.01bB 392+1.15bB 0.511+0.01bB  0.67+0.11cC  8.3+x0.42¢cC ~ 30.0+0.32bB 145+2.71cC 215+0.19¢C 14.4+0.26¢C
10 7.75+0.05¢C  579+0.58aA 0.668+0.01aA  1.28+0.23aA  9.9+0.25bB  39.6+0.26aA 199+2.48aA 266+0.48aA 19.0+0.07aA
20 7.70+0.03dD 330+1.00dD 0.538+0.01bB  1.21+0.02bB  10.4+0.24bB  23.1+0.26cC 163+1.66bB 245+0.25bB 15.7+0.19bB

TE R 3 WE R KPP AR ERE . FSIARFE/NERIRE 5555 FR P<0.05 Fll P<0.01 RV 225 83, T,

Note: Different small and capital letters within a column indicate significant difference at P<0.05 and P<0.01 levels, respectively. The same below.
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Table 2 Functional diversity indices of microbial communities in soils under vegetable plastic tunnel with different planting years

FIAEAERR /a Shannon ZFEHEFEEL FEERH Simpson F5% MeclIntosh #5 %
Planting years Shannon diversity index Richness index Simpson index Meclntosh index
0 2.93+0.108¢B 24+1.00cB 0.939+0.939dC 5.05+0.119¢C

5 3.08+0.05bB 24+1.009¢B 0.947+0.947¢B 5.57+0.079bB

10 3.24+0.013aA 28+0.86aA 0.965+0.958aA 9.75+0.024aA

20 2.96+0.065¢B 26+0.58bA 0.958+0.965bA 4.81+0.019dD
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Different letters above the bars among treatments indicate significant difference at P<0.05 level

B 2 AEERERAM L FEREDXT 6 KERKIRMFIA

Figure 2 Utilization of six groups of carbon sources by soil microbes under vegetable plastic tunnel with different planting years
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plastic tunnel with different planting years
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