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Response of physical and chemical properties of soil
in apple root-zone to black ground fabric mulching

LI Fakang', XIE Yugin', XUE Yingyu', LI Long®, LI Xiaowei'
(1.College of Plant Protection, Gansu Agricultural University, Lanzhou ,Gansu 730070, China;
2. Academy of Agricultural Sciences of Linxia Hui Autonomous Prefecture, Linxia, Gansu 731100, China)

Abstract: In order to explore the effects of black ground fabric mulching on the soil physical and chemical
properties in apple root-zone, this study set up two treatments of black ground fabric mulching and clean tillage,
and determined the physical and chemical properties of soil layer of 0 ~60 ¢m during the dormancy, full-bloom,
young fruit, fruit expansion, and fruit maturity stages of apple trees from February to December 2018. The results
showed that,compared with clean tillage, the black ground fabric mulching increased soil water contents by 0.16%
~7.10%, decreased soil pH by 0.06~0.43 except that increased 0.12 in the 40~ 60 cm soil layer during the dor-
mancy stage. The organic matter content in 0 ~20 cm soil layer from dormancy stage to young fruit stage, 40~60 cm
soil layer in dormancy stage and full-bloom stage, 0~60 cm soil layer in fruit expansion stage and 40 ~60 cm soil
layer in fruit maturity stage increased by 0.05~4.05 g - kg™'. Available N content increased by 2.10~46.05 mg -
kg™'. Available P increased by 5.57~57.58 mg - kg™ except that the soil layer of 40 ~60 cm in dormancy stage and
20~40 cm in full-bloom stage decreased by 0.87 mg - kg™ and 0.43 mg - kg™', respectively. The content of availa-
ble K increased by 43.78 ~182.19 mg + kg™'. The effects intensity of black ground fabric mulching treatment on va-
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rious factors including the soil water content, pH,the content of organic matter, available N, available P, and a-

vailable K were quite different during the growth period and among soil layers, the effect on increasing soil water

content from young fruit stage to fruit expansion stage ( more than 4.60% ) was better than that in dormancy stage

and full-bloom stage (less than 3.00%). The increase effect on the content of soil available K was most obvious

during fruit maturity stage, the increment was more than 107.00 mg + kg™, and between 20 ~40 cm soil layers was

the most obvious, the increment was more than 97.00 mg - kg™'. There was no obvious rule in the intensity of other

factors.

Keywords: black ground fabric mulching; apple tree; root-zone soil; physic-chemical properties; temporal

and spatial variation
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stage. Different lowercase letters indicate significant differences among different growth stages in the same soil depth (P<

0.05). The same below.
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Fig.2 The effect of black ground fabric mulching on the soil water content in the root

zone of apple trees during different growth stages
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Fig.3 The effect of black ground fabric mulching on the spatial variation of soil water content in the root zone of apple trees
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Fig.4 The effect of black ground fabric mulching on soil pH in the root zone of apple trees during different growth stages
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Fig.5 The effect of black ground fabric mulching on the spatial variation of soil pH in the root zone of apple trees
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Table 1  Effects of black ground fabric mulching on soil nutrients of apple root zone
AFRY )2 /em HHLBY (g - kg™") AR/ (mg - kg™) RS/ (mg - kg™") MR/ (mg - kg™")
Growth Soil Organic matter Available N Available P Available K
stage layer DB CK DB CK DB CK DB CK
N 0~20 18.00£0.02aD  17.21+0.02aC ~ 234.64+0.26aA 188.59+0.25aA  78.86+0.38aB  21.28+0.22aC  374.30+0.20aD 330.52+0.36aA
Dormancy 20~40 13.56+0.03bD  13.97+0.03bC  101.13+0.21bB 74.04+0.14bB  19.78+0.13bD  7.21+0.18bD  330.33+0.23bD 222.72+0.50bA
stage 40~60 12.36+£0.01cC  12.31+0.03cB  84.26+0.11cB  75.07+0.28cB  5.58+0.13¢cD  6.45+0.18cC  213.35+0.21cD 169.02+0.40cA
A 0~20 23.71+0.03aA  18.40+0.03aB  111.39+0.23bB 102.75+0.17bB  31.78+0.22aD  9.68+0.29cD  247.50+0.11aE 192.02+0.46aB
Full-bloom 20~40 13.83+0.02bC  16.17£0.01bA  136.29+0.13aA 95.38+0.23cA  30.30+0.25bB  30.73+0.30aA  233.01+0.17bE 135.66+0.53bD
stage 40~60 12.56+0.04cB  12.03£0.04cC  135.82+0.10aA 103.77+£0.32aA  27.31+0.26cA 11.19+0.24bA  162.32+0.45cE 87.27+0.41cD
g S| 0~20 19.84+0.02aC 18.45+0.07aAB  111.31+0.17aB  86.53+0.20aC ~ 86.08+0.21aA 36.34+0.28aA  433.76+0.37aB 345.71+0.47aA
Young fruit 20~40 14.89+0.02bB  14.94+0.04bB  85.99+0.23bC  62.48+0.20cC ~ 33.40+0.24bA 20.43:0.27bB  360.57+0.34bC 221.75+0.31bA
stage 40~60 11.22+0.02cE  12.44+0.04cB  68.11+0.18cD  66.01+0.21bC ~ 28.74+0.68cA 10.64+0.26cA  235.25+0.19¢C 129.63+0.64cC
Sl yN ] 0~20 20.92+0.01aB  16.87+£0.02aD  101.49+0.14aC  77.46+0.12aD  58.79+£0.49aC 37.15+0.16aA  439.70+0.27aA 355.27+026aA
Fruit expansion ~ 20~40 15.23+0.01bA  14.15+0.02bC ~ 77.22+0.17bD  51.99+0.20cE ~ 32.29+0.46bA 10.32+0.11bC  367.55+0.14bB 192.74+0.65hbC
stage 40~60 14.87+0.01cA  12.09+0.06cC  73.35+0.11cC  55.47+0.19bD  12.62+0.53¢C  7.05:0.11cC  267.71+0.36cB 129.99+0.21¢C
SRS 0~20 18.00£0.06aD 18.61+0.03aA  66.61+0.26aD 55.20+0.22bE ~ 79.79+0.39aB  29.40+0.55aB  430.62+0.52aC 323.33+0.33aA
Fruit maturity 20~40 15.17+0.03bB  13.39+0.20bD  62.08+0.17bE  56.38+0.21aD  27.47+0.55bC 20.90+0.25bB  397.71+0.76bA 215.52+0.40bB
stage 40~60 11.43+0.08¢cD  12.87+0.04cA  59.45+0.19cE  45.40+0.27cE  18.50+0.78cB  8.81+0.16cB  284.11+0.41cA 146.09+0.42¢cB

 : FIFIAS R ING SR R ) — A B B AR [ £ 2 0] 1) 25 5 835 (P<0.05) , R IRI K5 28 o [l — 2K ) A 55 s 0 ) 114 2 S A &2 3 (P

<0.01),

Note ; Different lowercase letters in the same column represent the significant difference between different soil layers in the same growth period

(P<0.05), and different capital letters represent the extremely significant difference between different growth periods in the same soil layer (P<0.01).
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