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Abstract

[ Objective 1 Aiming at the problems of unscientific fertilizer input and easy leakage of water and
fertilizer in the production of fruit trees in the sandy land of southern Xinjiang, the effects of applying hole
storage brick under subsurface drip irrigation on the growth and soil characteristics of pomegranate and fig
were explored.

[ Method ] With 4-year-old ' Tunisia ' soft-seed pomegranate and 5-year-old ' Jinaofen ' fig as test
materials, two treatments of hole-free storage brick ( CK ) and hole storage brick ( T ) were set up, and the
daily water and fertilizer management of plants was carried out by subsurface drip irrigation. The effects of
hole storage brick on the growth and development, photosynthetic characteristics, fruit quality, yield, soil
fertility and enzyme activity of two kinds of facility fruit trees planted in sandy soil were studied.

[ Result] ( 1) The effect of cavity storage brick on pomegranate: 90 d after applying cavity storage
bricks, T treatment significantly increased the length and thickness of new shoots of plants, the length and
width of leaves, the length of petiole as well as the length of internodes, and did not have a significant
effect on the thickness of petiole; T treatment had a significant increase in the content of N and Zn in roots,
K and Ca in stems and P and Mg in leaves, and had a significant reduction in the Zn content of stems, and
did not have a significant effect on the content of Fe, Cu, and Mn in organs; T treatment significantly
increased the daily maximum of net photosynthetic rate and instantaneous water utilisation of leaves, and
significantly increased the fruit soluble sugar, soluble solids, and soluble soluble solids. T treatment
significantly increased the maximum value of net photosynthetic rate and instantaneous water utilisation
rate of leaves in the daily variation, and significantly improved the fruit soluble sugar, soluble solids,
sugar-acid ratio, solid-acid ratio and fruit transverse diameter, while it had no significant effect on fruit
titratable acid, vitamin C content, fruit longitudinal diameter, fruit shape index, single fruit weight and
single plant yield.

T treatment significantly increased the soil water content at 20-40 cm soil horizon, significantly
increased the content of all Fe in 0-20 cm soil horizon, all N, all P, all K, all Mg, all Cu, all Mn in 20-40 cm
soil horizon, and all N, all Cu in 40-60 cm soil horizon; T treatment significantly decreased the soil pH and
electrical conductivity in 20-40 cm soil horizon, significantly increased the content of organic matter,
alkaline dissolved nitrogen, quick-acting phosphorus, quick-acting potassium in 20-40 cm soil horizon, and
significantly increased the content of sucrase, peroxidase, and sucrase, peroxidase, quick-acting phosphorus,
quick-acting potassium in 40-60 cm soil horizon. T treatment significantly reduced the pH and conductivity
of the 20-40 cm soil layer, significantly increased the content of organic matter, alkaline dissolved nitrogen,
quick-acting phosphorus and quick-acting potassium, and significantly increased the activities of sucrase

and catalase in the 20-40 cm soil layer, and urease and alkaline phosphatase in the 40-60 cm soil layer.



( 2 ) The effect of hole storage brick on figs: 90 d after the application of hole storage bricks, the T
treatment significantly increased the length and thickness of new shoots, the length and width of leaf blades,
the length and thickness of petioles, and had no significant effect on the length of internodes; the T
treatment had a significant increase in the content of Fe in the roots, P, K, Ca in the stems, and the content
of N, P, K, Zn, and Mg in leaves, and had a significant reduction in the content of Cu in the leaves. T
treatment significantly increased the maximum values of leaf net photosynthetic rate and stomatal
conductance in daily variation, significantly increased fruit soluble sugar, sugar-acid ratio, fruit transverse
diameter, single fruit weight, and yield per plant, significantly decreased titratable acid content, and had no
significant effect on fruit longitudinal diameter, fruit shape index, soluble solids, solid-acid ratio, and
vitamin C content.

T treatment significantly increased the soil water content in 20-60 cm soil layer, significantly increased
the contents of total P and total Mg in 0-20 cm soil layer, total N, total K and total Mn in 20-40 cm soil
layer, and total N, total Fe and total Mg in 40-60 cm soil layer, significantly reduced the total P content in
40-60 cm soil layer, and had no significant effect on the contents of total Zn, total Ca and total Cu in soil. T
treatment significantly reduced soil pH in 0-40 cm soil layer and soil electrical conductivity in 0-20 cm soil
layer. T treatment significantly increased the content of organic matter, alkali-hydrolyzable nitrogen and
available phosphorus in 20-40 cm soil layer, and significantly reduced the content of available potassium in
40-60 cm soil layer. T treatment significantly increased the urease activity in 0-20 cm soil layer and the
sucrase activity in 20-40 cm soil layer, and significantly decreased the alkaline phosphatase activity in
20-40 cm soil layer.

[ Conclusion] The application of hole storage brick under greenhouse drip irrigation can promote the
growth, development and nutrient absorption of pomegranate and fig in southern Xinjiang, which is
conducive to the improvement of photosynthetic characteristics and fruit quality of the two fruit trees, and
effectively improve the water content, soil fertility and soil enzyme activity in sandy soil; the correlation
analysis shows that the application of hole storage brick can promote the nutrient absorption of
pomegranate by increasing the content of whole P, whole K and organic matter in the soil, which is the
main factor to promote the nutrient absorption of pomegranate. The correlation analysis showed that the
application of hole storage brick promoted the nutrient uptake of different organs of pomegranate plants by
increasing the total P, total K, and organic matter contents of the soil, whereas the nutrient contents of the
plants were enhanced by increasing the total K, water content, sucrase activity, and decreasing the soil pH
of the soil for figs. Therefore, the application of hole storage brick can be used as a technical reference for
soil water and fertiliser conservation and promotion of fruit tree growth in sandy soils of southern Xinjiang.

Key words: Hole storage brick; Pomegranate; Fig; Growth ; Soil
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