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Abstract; Poor and insufficient groundcover-management approaches have been a big problem for apple production on Loess
Plateau, Qingyang City, East Gansu Province. Soil groundcover management is a widely used soil-surface management
measure. Soil groundcover management approaches can improve fruit tree nutrition, and nutrient backflux ensures that the
trees efficiently use their nutrients, which is important for trees grown in an area with depleted soil nutrients. There are few
reports about the effects of soil groundcover management approaches on nutrient backflux in apple trees. Therefore, we
studied the effects of two different types of optimized soil groundcover management approaches on the dynamics of storage
nutrients in Red Fuji apple trees in a fruit orchard during nutrient backflux and compared the results with those obtained
using the local conventional management approach. The following three treatments were used: T1, the local conventional
management measure; 12, optimized film mulching measure; and T3, optimized maize-straw mulching measure. We

obtained the following results; Compared to the T1 treatment, both T2 and T3 treatments increased chlorophyll content, and
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this result was significant after T3 treatment. The chlorophyll content after T2 and T3 treatments was 5.53% and 7.94%,
respectively. The two optimized treatments significantly increased the contents of both carbon storage substances (e.g.,
soluble sugar and starch) and nitrogen storage substances ( total free amino acids and soluble proteins) in 1-year-old
branches—spring shoots, autumn shoots, and top-cutting shoots ; higher increments were observed in branches that received
T3 treatment. Soluble sugars in spring shoots, autumn shoots, and top-cutting shoots increased by 8.94% , 8.16%, and
12. 45% , respectively, after T2 treatment, and by 13.59%, 13.07%, and 15.10% , respectively, after T3 treatment. Starch
in spring shoots, autumn shoots, and top-cutting shoots increased by 13.45%, 13.02% , and 9.63% , respectively, after T2
treatment, and by 20.73%, 22.32%, and 14.07%, respectively, after T3 treatment. Total free amino acids in spring
shoots, autumn shoots, and top-cutting shoots increased by 34.43%, 26.81%, and 23.50%, respectively, after T2
treatment, and by 56.46% , 44.13% , 30.30% , respectively, after T3 treatment, Soluble protein in spring shoots, autumn
shoots, and top-cutting shoots increased by 14.23% ,7.17% , and 1.45%, respectively, after T2 treatment, and by 20%,
7.27% , and 1.27%, respectively, after T3 treatment. Different accumulating characteristics were observed for storage
nutrients within different tissues in the same branch type. Overall, soluble sugars and soluble proteins exhibited obvious
epidermal accumulation, and their levels were higher in the phloem than in the xylem; the contents of soluble sugar and
soluble protein in the phloem were 54.52% and 152.64% , respectively. Starch and total free amino acids exhibited obvious
central accumulation, and their levels were higher in the xylem than in the phloem; the contents of starch and total free
amino acids in the xylem were 76.87% and 89.26% , respectively. The three branch types showed different levels of storage
nutrients in the following order; autumn shoots > top-cutting shoots > spring shoots. Autumn shoots played an important role
in improving the level of storage nutrients. Storage nutrient levels in autumn shoots and top-cutting shoots were higher

(24.76% and 12.68%, respectively) than those in spring shoots.

Key Words: Red Fuji apple;soil groundcover management; nutrient backflux
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Fig.5 Content of total free amino acid in each part of one-year-old branch
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