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Abstract This study aimed to explore the effects of ground fabric and milk vetch grass mulching modes on soil
physicochemical properties and the yield and quality of mango in Panzhihua, and to provide a theoretical basis
for the formulation of soil management systems of mango orchards in semi-arid regions. The experiment was
conducted in a ‘Keitt’ mango orchard in Panzhihua with three treatments: ground fabric mulching, milk vetch
grass mulching (planting grass in the rainy season, mowing and covering the grasses in the dry season), and
clean tillage (CK). In the second year after mulching, the soil pH, bulk density, porosity, water content, water-
holding capacity, water-storage capacity, permeability, organic matter, and available nutrients in 0—60 cm soil
were measured, and the effects of the two soil surface mulching modes on chlorophyll content, specific leaf
weight, fruit quality, and yield of mango were analyzed. The results showed that: (1) the two mulching modes
decreased soil pH value and increased soil capillary porosity and water content, whereas the milk vetch grass
mulching mode alone decreased soil bulk density, increased soil non-capillary porosity and aeration, and
significantly improved the physical structure of soil, especially in the 0—40 cm soil layer. (2) The two mulching
modes increased the soil water holding and water storage capacity, and the milk vetch grass mulching mode
was better than the ground fabric mulching mode. The maximum water-holding capacity, capillary water-holding
capacity, non-capillary water-holding capacity, field water-holding capacity, and soil absorbed water content
in 0-60 cm grass treatment soil increased by 27.81%, 31.65%, 15.16%, 10.38, and 9.98% compared to CK,
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respectively, and the reasonable irrigation quota decreased by 3.80 mm. (3) The soil initial permeability rate,
steady permeability rate, average permeability rate, and permeability coefficient in 0—60 cm grass treatment
soil increased by 18.87%—-36.86% compared to CK, but soil infiltration capability in ground fabric treatment was
not significantly improved. (4) There was no significant difference in soil organic matter and available N content
between ground fabric treatment and CK, but the available P and K content in the ground fabric treatment
increased by 31.84% and 14.43%, respectively, and the soil organic matter and available N, P, and K contents in
the grass treatment increased by 74.48%, 56.60%, 84.20%, and 21.59% compared to CK, respectively. (5) The
two mulching modes increased the chlorophyll content and specific leaf weight of mango leaves and increased
the soluble solid content and the ratio of soluble substances and acids in mango fruit. The milk vetch grass
mulching mode also reduced the titratable acid content of mango fruit and increased the single fruit weight. It
can be seen that the two mulching modes can improve soil physicochemical properties and moisture retention,
enhance soil fertility, and improve the quality of mango fruit. We therefore recommend the adoption of the milk
vetch grass mulching mode in the Panzhihua mango orchard.

Keywords soil surface mulching; grass planting; ground fabric; soil hydraulic; soil nutrient; mango orchard;
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Table 1 Effects of grass planting and ground fabric mulching on soil pH, bulk density and porosity in the mango orchard

e . ) s +HEFLEE  Soil porosity (P/%) E AR
- ERAEL KRR solbuk T by BEEANE  RAME  Reioof | AL
Treatment layer (5/cm) value density. Capillary Non-capillary Total capillary and  Soil aeration
(p/g cm™) porosity porosity porosity non-capillary
0-20 8.03+£0.03b 1.42x0.12a 38.33+x0.91b 10.93+0.54b 49.26 £ 0.65b 3.52+0.26a 25.83 +2.78ab
iélﬂr?und 20-40 8.42+0.01b 1.47+0.07ab 38.05+0.94a 10.02+0.60a 48.07 £+0.44a 3.81+0.32a 24.77+1.32a
cloth 40-60 8.53+0.13a 1.51+0.11ab 3413+ 1.25ab 9.23+0.28a 43.36+1.41a 3.70+0.12a 20.40 + 2.84b
YJ{H Average value 8.33+0.04a 1.47+0.10a 36.84+0.54b 10.06+0.25b 46.90+0.89a 3.67 +0.06a 23.67 + 1.61ab
. 0-20 7.51+0.04c 1.22+0.07b 40.48+0.62a 12.24+0.25a 52.72+0.96a 3.31+0.06a 31.21+2.45a
%s?:;a/us 20-40 7.83+0.09c 1.29+0.13b 38.07+0.57a 10.86+0.30a 48.93+0.57a 3.51+0.15a 27.65*2.97a
sinicus 40-60 8.18+0.08a 1.36+0.11b  35.30 + 1.07a 918 £0.38a 44.48 +1.45a 3.85+0.04a 23.68+2.22a
¥J{ Average value 7.84+0.06b 1.29+0.0.07b 37.95+0.32a 10.76 +0.22a 48.71+1.05a 3.55+0.08a 27.51 + 1.06a
B 0-20 8.30+£0.05a 1.50+0.06a 3517+0.99c 11.25+0.23b 46.42+112c 3.13+0.08b 24.00 + 0.93b
Clean 20-40 8.52+0.05a 1.53+0.07a 34.53+1.28b 10.20+0.39a 44.73+0.64b 3.39+0.12a 22.50+2.49a
tillage, 40-60 8.34+0.10a 1.57+0.07a 33.82+0.34b 9.95+0.52a 43.77 £1.60a 3.40+0.15b 20.94 + 2.27ab
CK ¥J{8 Average value 8.39+0.05a 1.53+0.07a 34.51+0.47c 10.47 +0.32ab 44.97 +0.51b 3.30+0.04b 22.48 + 1.27b

SFpALHLE — R AT R, RSN PR ZF R (P <0.05) .

The trait values of the same soil layers in three treatments were compared, and different lowercase letters in the same column indicate significant

differences (P < 0.05).
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Fig. 1 Effects of grass planting and ground fabric mulching on
soil water content in the mango orchard.
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Table 2 Effects of grass planting and ground fabric mulching on water-holding capacity in the mango orchard

. TR K E ?oil water—holdizg capacity (P/%) UL/J(% Water‘-stora‘ge capacity (h/mm) TR
b3 Depth of soil BORFPKE BERKE FEEFKE A Ak B WREOKE  EICOKE  WAEKE  Rational
Treatment layer (5/cm) aximum Capillary  Non-capillary Field capacity Soil absorbed  Soil retained  Soil saturated irrigation quota

capacity capacity capacity water content water content  water content (h/mm)

0-20 35.83+279a 2716+1.94b 8.67 +0.85ab 26.47 +2.95ab 76.66 +1.81b 21.86+ 1.08b 98.52+ 1.58b 22.69 + 0.57a

Ho A 20-40 33.31+117a 2591+1.04b 7.39%0.15a 24.65+1.20a 76.10+1.87a 20.04+1.20a 96.14+2.68a 21.73+1.05a
gg?rl:nd 40-60 28.76 £ 1.68a 22.66+ 1.49ab 6.09+0.37a 22.16+0.88a 68.26 +2.51a 18.46 £0.56a 86.72+ 1.95a 20.05+ 1.12ab
Averigggvalue 32.63+1.18b 2525+0.84b 7.38+0.35a 24.43+0.88b 73.67+1.09b 2012+0.84a 93.79+1.53b 21.49+0.91ab

0-20 42,22 +2.20a 33.23+1.40a 8.99+0.85a 29.32+1.15a 80.96 +1.24a 24.48 +0.50a 105.44 + 1.55a 21.49+0.53b

E PR 20-40 3758 +4.47a 29.73+2.66a 7.85+1.26a 2577+255a 76.14+1.13a 2172+0.60a 97.86+1.72a 19.88+1.31a

';‘if;.’cau%a’us 40-60  32.91+3.25a 26.09+321a 6.82+066a 2479+278a 70.60+213a 18.36+076a 88.96+137a 20.35+0.72b

Aver:ggﬁvalue 3757 +119a 29.68+0.72a 7.89+0.47a 26.63+1.22a 7590+0.65a 21.52+0.44a 97.42+1.52a 20.58+0.82b
0-20 30.99+1.73b 2348+ 1.41c 751+045b 24.85+0.61b 70.34+1.97c 2250+0.46b 92.84+2.24c 22.37 +0.84ab

B 20-40 29.29+1.45b 22.60+1.17c 6.68+0.56a 24.53+1.31a 69.06+0.69c 20.40+0.78a 89.46+1.27b 22.56+0.95a

t(i:llggg, 40-60 27.91+1.84a 21.56+0.92b 6.35+0.55a 22.99+0.96a 67.64+2.56a 19.90+1.04a 87.54+3.21a 21.68+0.56a

CK 1A 29.40+0.22c 22.55+0.22c 6.85+0.05b 24.12+0.99b 69.01+0.94c 20.93+0.17a 89.95+1.03c 22.20+0.78a

Average value

SFp AL HLE — R AT R, RSN/ NG FREROR ZF R (P <0.05) .
The trait values of the same soil layers in three treatments were compared, and different lowercase letters in the same column indicate significant
differences (P < 0.05).
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Fig. 2 Effects of grass planting and ground fabric mulching on soil permeability in the mango orchard.
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Table 3 Effects of grass planting and ground fabric mulching on leaves, fruit yield and quality of mango
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wimgg™)  (SLW/mg cm?) 9 ° (WI%) 9 9 9
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CK

FIFIA R NG TR R R 2 53 k%% (P < 0.05).

Different lowercase letters in the same column indicate significant differences (P < 0.05).
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Fig.3 Effects of grass planting and ground fabric mulching on soil nutrients in the mango orchard.
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