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Fig. 1. Change in precipitation and soil water potential under
different mulch treatments.
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Fig. 2. Change in air temperature and soil temperature under

different mulch treatments.
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Table 1. Effects of different mulch treatments on carbon sink in pineapple orchards

Soil  Soil bulk Soil Soil organic  Carbon sink

Treatment depth  density stoniness  carbon estimation
(cm)  (g/em?) (%) (g/kg)  (metric ton/ha)
Agricultural paper
(AP) 0~15 1.22 62.1 23.8 16.51
Straw-mat mulch
(SM) 0~15 1.11 59.1 26.7 17.82
AP+MP 0~15 1.21 61.3 25.9 18.19
Plastic film 0~15 1.22 64.2 25.0 16.37
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MEERSG » ZEVBEAE2% » LAKREA1%UT(E3C) -
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MY AT BERAEEGBETHER NGRS S TR S
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Hi&ﬁ}%ﬁa?—%@k% RILTiE16.7%5143% > E R é&ﬂ;&%
BE 2 o fs 32 488 % R BA B BUK » £45.3%%3.7% (B 3C) -
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Fig. 3. Changes in the plant number (A), plant height (B), and coverage rate (C)
of Bidens pilosa under different mulch treatments. Error bar is the

standard error of mean (n=3). * *** < ** > and

“*” means significant

at “0.001”, “0.01” and “0.05” level by F-test of ANOVA.
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Fig. 4. Changes in the plant number (A), plant height (B), and coverage rate (C)
of Oxalis corymbosa under different mulch treatments. Error bar is the

standard error of mean (n=3).

“*% > and “ * ” means significant at

“0.01” and “0.05” level by F-test of ANOVA.
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Fig. 5. Weed growth and decomposition of different mulch treatments.
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Fig. 6. Changes in height of pineapple seedlings under different mulch treatments.

Error bar is the standard error of mean (n=3).
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Table 2. Growth of pineapple seedlings under different mulche treatments after 6
months of planting

Treatment Plant height Leaf number Leaf width

(cm) (cm)
Agricultural paper (AP) 46.9+6.5 a" 182+0.6a 21+0.2a
Straw-mat mulch (SM) 493+39a 182+0.7a 23+0.1a
AP+SM 433+52a 18.7+0.8 a 2.1+03a
Plastic film 58.7+1.3a 20.7+0.7 a 2.7+04 a

“Mean =+ standard error (n=3). Means with the same letter of a column are not significant at 5% level
by LSD test.
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Abstract

To improve the agricultural waste problem caused by black plastic film
(polyethylene) in pineapple (Ananas comosus L. Merr) fields, this study
applied single-layer agricultural paper mulch (AP), single-layer straw mat
mulch (SM), and paper mulch overlaid with a straw mat (AP+SM) during the
seedling stage of pineapple, and investigated their effects on soil conditions,
weed growth and seedling development of pineapple. The results showed that
soil moisture and temperature varied with seasons under different mulch
treatments. During the low-temperature winter period, soil water tension
remained at 10-12 cb across all treatments with no significant differences;
however, as temperature increased, variations in soil water tension became
more pronounced, with AP being more prone to water loss, while plastic film
retained moisture most effectively. Soil temperature fluctuations were smaller
than air temperature under all mulching treatments, and all treatments exhibited
a warming effect in winter; nevertheless, after spring onset, soil temperature
under plastic film tended to be slightly higher than paper and straw-mat mulch.
Regarding weed growth, AP showed inhibitory effects on Bidens pilosa and
Oxalis corymbosa, while plastic film more effectively suppressed O.
corymbosa. SM treatment exhibited the weakest weed suppression, but the
AP+SM markedly reduced weed growth. No significant effects of mulching on
pineapple seedling growth were observed. However, the use of straw mats was
labor-intensive at planting, and paper mulch began to degrade after
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approximately five months; thus, further improvement in operational
convenience and durability is required for both materials as potential

alternatives to plastic film.
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