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Research Paper

Effects of mud planting and mulching on the performance

of Alnus formosana in Wuling abandoned farmland

Han-Yuan Chiu' Jhih-Sian Ke® Chih-Yung Tsai’ Yen-Hsueh Tseng"*
Jia-Rong Yang’ Ching-An Chiu"""

[ Abstract) Alnus formosana is an important tree species for mid-altitude ecological reforestation in
Taiwan. However, it does not perform well when planted on abandoned farmland with high gravel content.
In this study, the soil were sieved to remove gravels and the A. formosana seedlings were planted in either
sieved soil or muddy soil each with different mulched covers. They are un-mulched, mulched with peat,
and mulched with biochar. Seedling survival rate were after 3 years were 46.7% for sieving soil, 58.9%
for muddy soil, 48.3% for un-mulched soil, 53.3% for soil mulched with peat, and 56.7% for soil mulched
with biochar. In terms of growth performance, although muddy soil planting and mulching showed a trend
of increased growth but the difference were not significant statistically. The seedlings showed a higher
growth rate from April to September annually. The growth in the second year is significantly better than
that the first year. The average stem ground diameter of the seedlings grew from 7.8 mm to 44.5 mm and
the average seedling height grew from 102.3 c¢cm to 274.4 cm. Although muddy soil planting and mulching
did not show significant benefit to the growth of the seedlings, the accumulation performance index (API)
were significantly increased. Because of the soil with high gravel content could dry severely under strong
solar radiation, and resulted in the death for a large number of seedlings, we recommend that when planting
A. formosana in the gravel rich soil, the gravels in the planting hole should be sieve out, then water should
be added to create mud and then covered with mulch to reduce the drought stress of the seedlings, so that

the effectiveness of A. formosana reforestation in the abandoned farmland can be improved.

[Key words] abandoned farmland; Alnus formosana; mud planting; mulching; ecological restoration.
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Figure 1. Location of Wuling abandoned farmland and experimental site.
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Figure 2. Schematic diagram of seedling's planting-hole soil and mulching in this study.
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Table 1. Test of Homogeneity of the ground-level diameter and height for each group of seedlings before

planting.
H Ffi pfE
o Hi 5 0.392 0.853
A& Pt E . 5 1302 0.272
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Figure 3. Survival percentage of seedlings among different groups of planting-hole soil, mulching, and
complex. A, B, and C: survival percentage in the planting-hole soil and mulching, and both
complex experiments. White and gray backgrounds: growth season (Apr.-Sep.) and non-growth
seasons (Oct.-Mar.). S: planting in sieved soil. M: planting in muddy soil. N: no mulching. B:
mulching biochar. P: mulching peat.

2. I ARTEIEZR 2 One-way ANOVASTHT ©
Table 2. One-way ANOVA of seedling survival percentage.

Bl i 75 =K FIfE + (EHEE F{H pliE
S e 46.7 + 8.8%

HE S 412 2.469 0.257
YR AR A 58.9 + 6.9%
HEEEY) 483 + 7.1%

B HEEYIR 533 + 18.9% 0.388 0.721

HER R 1 56.7 + 0.0%
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Figure 4. Ground-level diameter of seedlings among different groups of planting-hole soil, mulching, and
complex. A, B, and C: survival percentage in the planting-hole soil and mulching, and both
complex experiments. White and gray backgrounds: growth season (Apr.-Sep.) and non-growth
seasons (Oct.-Mar.). S: planting in sieved soil. M: planting in muddy soil. N: no mulching. B:

mulching biochar. P: mulching peat.
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Figure 5. Height of seedlings among different groups of planting-hole soil, mulching, and complex. A, B,
and C: survival percentage in the planting-hole soil and mulching, and both complex experiments.
White and gray backgrounds: growth season (Apr.-Sep.) and non-growth seasons (Oct.-Mar.).
S: planting in sieved soil. M: planting in muddy soil. N: no mulching. B: mulching biochar. P:

mulching peat.
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Table 3. Two-way ANOVA of seedling ground-level diameter growth, height growth, accumulative growth

B4 R Z Two-way

of diameter, accumulative growth of height, and accumulative growth index.

G- W UNDL g FfiH plE
I ZEY) 41.8 + 10.2
ST WEEYIR 37.8 £ 123
& HETR R 1 444 + 10.9
o 1.052 0.354
D (mm) WD) 45.4 + 108
Ve AWK 47.8 + 11.3
HERx T 46.4 + 13.5
I EY) 255.5 + 91.5
ST B YK 2422 + 82.6
e Bl - 292.8 + 90.2
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H (em) Y 2712 + 868
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ST 1 BB YR 9319.1 £ 5789.3
& = WERx Lt 12992.9 + 7404.5
A R AR - 0594 0554
AGI R 12123.5 + 5971.8
Je AR+ i BB EYIR 13245.8 & 5919.5

MRl 1

13513.7 £ 6789.9
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Figure 6. Accumulative growth index (AGI) of seedlings among different groups of planting-hole soil,

mulching, and complex. A, B, and C: survival percentage in the planting-hole soil and mulching,

and both complex experiments. White and gray backgrounds: growth season (Apr.-Sep.) and non-

growth seasons (Oct.-Mar.). S: planting in sieved soil. M: planting in muddy soil. N: no mulching.

B: mulching biochar. P: mulching peat.
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Figure 7. Accumulative performance index (API) of seedlings among different groups of planting-hole soil,

mulching, and complex. A, B, and C: survival percentage in the planting-hole soil and mulching,

and both complex experiments. White and gray backgrounds: growth season (Apr.-Sep.) and non-

growth seasons (Oct.-Mar.). S: planting in sieved soil. M: planting in muddy soil. N: no mulching. B:
mulching biochar. P: mulching peat.
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4. HiRK BFEF IR Z Two-way ANOVA Bl B i - 5 R 43 #7 -
Table 4. Two-way ANOVA and simple main effect of seedling accumulative performance index.
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