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Effect of Straw Pulp Mulching Film on Plant Growth of Soybean at Seedling Stage
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Abstract: In order to make clear the application effect of straw-pulp film covering on soybean seedlings, we used the
comparative method to clarify the application effect of straw pulp mulching on the aspects of soil condition, plant and weed
growth for soybean at seedling stage in the study. The results showed that compared with the CK, the straw pulp mulching
treatment reduced water loss, the surface humidity of mulching film decreased by 5. 06% , thus the water evaporation was
reduced and the soil water content was increased by 2.92% , but there was little effect on soil temperature. The emergence
rate and emergence potential of soybean treated with straw pulp mulching film decreased by 11.11% , but the plant height and
stem diameter increased by 0.47 cm and 0. 11 mm respectively. At the same time, the superoxide dismutase (SOD) activity,
peroxidase (POD) activity and malondialdehyde ( MDA) content in leaves of soybean treated with straw pulp mulching film
changed differently, and the chlorophyll SPAD value and leaf area increased by 1. 58 and 10. 99 c¢m® respectively. In
addition, the species, density, coverage and biomass of weeds treated with straw pulp mulching were lower than those of the
control. There were significant differences in the density and coverage indexes of Cengrus echinatus and Chenopodium
glaucum, and the total density and coverage of straw pulp mulching were significantly lower than those of the control.
Therefore , although straw pulp mulching film can not improve soil temperature, it can promote the growth of soybean seedlings

and reduce the breeding of weeds because of its good soil water retention effect, so it has great promotion potential in soybean

production.

Keywords : straw pulp mulching film; soybean; seedling stage; water content; weed; plant growth
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Fig.1 The effect of straw pulp mulching film on soil temperature in different soil layers
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Fig.2 The effect of straw pulp mulching film on relative

humidity of soil surface
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Table 1 The effect of straw pulp mulching film on

emergence rate and potential

b3 HITE S

Treatment

Hy R

Emergence rate/% Emergence potential/%

CJ 77.78 £18.56 a 66.67 +17.32 a

CK 88.89 +10.54 a 77.78 £18.56 a

0 AR ING FREFR R AL PR 22 57 35 (P <0.05) . T,
Note ; Different lowercase indicate significant difference (P <0.05)

between treatments. The same below.
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Fig.3 The effect of straw pulp mulching
film on plant height
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Fig.4 The effect of straw pulp mulching

film on plant stem diameter
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Table 2 The effect of straw pulp mulching film on leaf

area and SPAD value

A T AR SPAD {i
Treatment Leaf area/cm’ SPAD value
cl 115.96 £10.32 a 48.41 £2.39 a
CK 104.97 £12.73 b 46.83 £3.00 b
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Table 3 The effect of straw pulp mulching film on POD and SOD activity and MDA content

SOD activity/(U-g~")

SOD ¥ 1 MDA &

MDA content/ ( nmol-g~")

Qb POD 754
Treatment POD activity/(U+g ™" -min ")
CJ 120.00 +£23.64 a
CK 127.00 £14.42 a

567.50 +47.05 a 30.25 £20.77 a

503.01 £65.00 a 24.55+9.38 a
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Table 4 The effect of straw pulp mulching film on species, density and aboveground biomass of weeds

W Wi M EAY
Fhk Species Density/ (#f-m~2) Coverage/ % Aboveground biomass/ (g-m %)
CJ CK CJ CK CJ CK
BEFEEL Cenchrus echinatus  473.93 +66.48 * 785.16 +149.30 12.41 +1.74* 20.55 +3.91 68.79 £17.67 73.18 £19.11
KEEZE Chenopodium glaucum — 44.56 £17.43 * 120.25 £91.12 1.17 £0.46 " 3.15+2.39 2.37£3.76 8.1+x8.45
& Polygonum aviculare 343.07 £72.54 343.07 £101.63 8.98 +1.90 8.98 +2.66 9.34 £2.34 8.70 £3.07
H5ZE Polygonum viscoferum 72.75 £30.28 155.62 +117.44 1.91 £0.79 4.08 £3.07 2.68 £1.40 3.75+£3.42
435 W Amaranthus blitoides — 71.62 £40.05 — 1.88 £1.05 — 3.90 £4. 14
41t Total 898.34 £100.38 " 1435.92 +185.23 23.52+£2.63" 37.59 +4.85 82.19 £19.95 95.46 £9.90

TE: — IR AR IR K EUR B ; ™ FR7RTE P <0.05 K2R A G AE L

Note ;— indicates that weeds did not appear in this area;
3 g
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* indicates that the difference is statistically significant at the level of P <0.05.
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