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Assessment of Effects of Functional Seedling

Materials on Vegetation Restoration at Slopelands

Abstract
Global climate change obviously increase intensity and duration of

rainfall and then intensified disasters to threaten safety of people in Taiwan.
Therefore, vegetation recovery of the slopelands in Taiwan is a most
Important issue. Traditional vegetation recovery needs long time for
vegetation succession and full coverage of slopelands, and artificial hydro
seedling could effectively facilitate vegetation succession and coverage. In
this study, we aim to make an innovation material to increase germination
rate of seeds and reduce costs of construction. We used biochar and
compost (1:3, w/w) to make a complexed material with different shapes
(cylinder, cuboid, semi-cylinder and triangular prism). The grass seeds
were also embedded in the materials and then were sprinkled into slopes
with different soil types and under different situations including different
slope gradients (20°, 25° and 30°), distances (3 m and 7 m) and surface
roughness (n=1.01 and 1.03). The results of in-situ UAV sprinkling
experiment indicated that ~60% of our complexed material with semi-
cylinder shape could be effectively remained on the slopelands. A best
operating condition might be in slope gradient of <30°, in sprinkling height
of 3 m and larger surface roughness. Grass coverage ratio could be about
30% after 8 weeks incubation. Regarding our recommended method, it
could effectively reduce 2/3 costs compared with tradition hydro seedling

methods and more safety for operators.

Keywords: Functional seedling materials, UAV, biochar.
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22.5873199,120.5172317- ' 3 ]+ B A RA P 3 %€ 34 L Ap B3

& Bk 5 22.6557383, 120.6084399 o & ikiE 4 AL H A 47

4T

2228 IMAIBTAY
TR w3 LR
pH 6.7+ 0.1 4504
3 s (%) 1.0£1.3 0.75+£ 0.9
By (%) 0.06+ 0.02 0.06+ 0.01
NH4*-N(mg/kg) 4.4+ 2.24 7.1+ 3.12
NOs™-N (mg/kg) 3.7+ 13 27+ 9.77
Av. P (mg/kg) 48.3+ 0.9 33.1+0.4
R 4 BER A A2
®ik-z £ (%) 80 33
Bz % (%) 14 27
Rz £ (%) 6.0 40

NH4*-N: 4885 § 5 NOs™N: Apeis & 5 Av.P: § 2k o
ERRIEE: €8 3 ¥ ()) EAp
AR E R 2 A G fekk A 2 2 % S Ali Salch (1993)#
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3. FHHZL 2 27 @2 gk n=L/L -

AEBBp) 2 T ayg g (n=1.01)% 1% B d e i

Baz e (n=1.03) F%? S Bl kR EFTH® o
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2412 L8R K2

BRARLFZF AW (N=1.01)

HAE [fedcd |5k [feE R (AT R R
C ) |(m) (9) Rk e [ He T 3
AN | FAY%) | B A (%)
E > {8 | 564.6 0 70.5 29.5
3 F{48 | 493.3 0 73.6 26.4
= &4 [ 3077 15.6 62.2 22.2
20 L[4 | 315.5 12.6 67.2 20.2
£ >4y | 3824 0 65.7 34.3
W44y | 348.9 0 64.4 35.6
! = 441 [ 3457 6.1 69.4 24.6
L {4 | 354.8 9.1 64.7 26.2
E > {8 | 561.5 0 71.8 28.2
F{48 | 567.5 0 74.9 25.1
3 = 44 [3587 4.9 74.0 21.1
o5 L4 | 362.7 9.1 71.0 19.9
£ > #8 | 563.3 0 63.5 36.5
W44y | 521.2 0 62.8 37.2
! = 44 [ 3353 2.6 71.9 25.5
L F4s | 326.6 9.1 62.8 28.1
E > q8 | 4419 0 69.5 305
3 F{L48 | 577.6 0 75.8 24.2
= &+ [ 3700 1.8 70.0 28.2
L[4 | 303.8 2.2 73.7 24.1
30 £ = 48 | 460.0 0 61.5 38.5
W4ty | 442.7 0 59.4 40.6
! = &4 [ 3529 0 72.9 27.1
L |4 | 3324 0 745 25.5

N:HG Ao R EER -
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LA2B)F3 EHACUREBRARAT VRS 2F AW

(n=1.03)
H yede® | A5k VeREE | AT RE EE
( (m) (9) R S B3
Bh) | F A% | T A (%)

E - g8 | 3939 0 75.5 245

F4o4g | 368.0 0 76.4 23.6

3 = &4 | 3435 13.9 65.0 21.1

L 4 | 358.0 23.8 56.4 19.8

20 £ - 48 | 373.1 0 76.8 23.2
Mok | 376.8 0 77.9 22.1

7 - &4 | 3641 6.9 69.8 233

2 4 | 366.6 8.4 67.8 23.8

£ - g8 | 350.3 0 73.8 26.2

Fo4g | 365.9 0 745 255

3 = &4 | 3619 5.2 723 225

L 4 | 359.7 95 70.0 20.5

25 £ - 48 | 366.7 0 75.4 24.6
R4 | 376.0 0 76.8 23.2

7 - &4 | 364.7 1.9 712 26.9
24 | 369.1 4.0 69.8 26.2

T - g8 | 368.6 0 70.2 29.8

Miokg | 373.1 0 745 255

3 - &4 |363.1 18 76.7 215
24 | 329.2 2.1 775 20.4

30 £ - 48 | 388.25 0 74.6 25.4
7 P4 | 3709 0 75.6 24.4

= 44 | 3714 0.9 68.9 30.2

L E4e | 3811 0.5 70.2 29.3
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LA3LBERR ~UREBRARATHRG 2 F A ¥ (n=1.01)

HRE | PeRF | R PRESE | AT R BT
¢) |(m () H%H R P | He T B3
B | Far) | FAro)

£ 48 | 3606 0 747 253

, T4 | 3618 0 75.1 24.9

= 41 | 3604 103 639 2538

20 2L | 360.8 14.0 58.1 279
£-4g | 3634 0 742 2538

M4 | 3616 0 733 26.7

7 = 441 | 3610 74 63.1 295

Z L | 360.4 102 64.0 2538

£ 48 | 36908 0 711 28.9

; M4 | 3335 0 745 255

= 441 | 362.2 6.8 708 224

ot L L | 3554 95 63.0 275
£-4g | 365.0 0 665 335

M4 | 3662 0 67.6 324

7 = 4141 | 3598 5.8 65.7 285
L | 3784 5.2 653 295

£ g | 3716 0 736 26.4

3 MiLAt | 373.6 0 773 227

= 441 | 3485 5.9 69.6 245

30 T | 369.7 6.9 69.8 233
£-4g | 3564 0 705 295

. M4 | 324.8 0 715 285

= 441 | 3840 18 72.8 254

Z 4L | 398.2 24 67.3 303
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24-4EBR ~AGRE BRAPAETH G 2 4 (n=1.03)

R | PewE | Ak PeREE | AT RE FE
¢) |(m () H%H R P | He T B3
& (%) FAv(%) | FA (%)
£ - 4 | 360.4 0 76.5 235
3 F{48 | 355.8 0 75.2 24.8
- 44 [375.8 17.2 57.1 25.7
20 L R4 | 359.6 19.3 55.5 25.2
£ Ry 3448 0 69.5 30.5
F{k8 | 388.6 0 70.2 29.8
/ = &4 | 3765 7.0 67.4 25.6
L {4 | 369.8 6.4 68.8 24.8
£ Rg | 3746 0 75.1 24.9
F{k8 | 3485 0 775 22.5
3 - 44 | 3697 5.7 67.6 26.7
o5 L R4 | 356.4 7.2 63.9 28.9
£ Ry 3248 0 69.6 30.4
Rk | 384.0 0 66.5 335
/ = &4 | 3982 4.4 66.1 29.5
L R4 | 363.2 5.2 69.1 25.7
£ 48 | 366.2 0 77.6 22.4
3 R4k | 359.8 0 76.5 235
= 44 [3784 1.4 785 20.1
30 L R4 | 3716 3.1 77.4 19.5
£ - gy | 3736 0 70.5 29.5
7 F{k8 | 386.8 0 73.4 26.6
= 44 |366.4 0.9 70.5 28.6
L F4L | 3710 2.1 72.5 25.4
CHG ARGl RER -
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24-503 LHABAGRZEFRARLEFLF A (n=1.01) (R

£ 240 cm)
yed® | Ak PeREE | AmRFW BT
¢ ) |(m) (9) B EE A (%) (B3
A A (%)

£ Ry | 5646 70.5 29.5

3 W4ty | 4933 73.6 26.4

= &4 |307.7 77.8 22.2

20 L4 | 3155 79.8 20.2
£ 4 | 3824 65.7 34.3

7 Rkl | 348.9 64.4 35.6

Z &4 [ 3457 75.5 24.6

L | 354.8 73.8 26.2

£/ | 5615 71.8 28.2

3 F4i48 | 5675 74.9 25.1

= &4r | 3587 78.9 21.1

o5 L4 | 3627 80.1 19.9
£ a8 | 5633 63.5 36.5

7 Rkl | 5212 62.8 37.2

= &4 [3353 74.5 25.5

L4 | 326.6 71.9 28.1

- Rp | 4419 69.5 30.5

3 F4it8 |577.6 75.8 24.2

= &4 | 3700 71.8 28.2

30 L4 | 3038 75.9 24.1
£ a8 | 460.0 61.5 38.5

7 Rkl | 4427 59.4 40.6

= &4 [3529 72.9 27.1

L4 | 3324 74.5 25.5

N: 86 6 EkER o
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24-672 LB AR BRARLEFZF A (N=1.03)( BEZ

# £ 240 cm)
yed® | Ak PeE g€ | AT BT
¢ ) |(m) (9 B EE A (%) (B3
B A (%)

£ 4 |393.9 75.5 24.5

3 Fi4d | 368.0 76.4 23.6

= &4 [3435 78.9 21.1

20 L4 | 358.0 80.2 19.8
£ 4 |373.1 76.8 23.2

7 mikd | 376.8 77.9 22.1

Z &4 |364.1 76.7 233

L[4 | 366.6 76.2 23.8

£ g [350.3 73.6 26.2

3 Fi4 | 365.9 745 255

= &4 |361.9 775 225

o5 L4 | 359.7 79.5 20.5
£ 48 | 366.7 75.4 24.6

7 Wik | 376.0 76.8 23.2

Z &f | 3647 73.1 26.9

L R4 | 369.1 73.8 26.2

£ |368.6 70.2 29.8

3 Fik | 373.1 745 255

= &4 |363.1 78.5 215

30 L Fl4L | 329.2 79.6 20.4
E -4 |388.25 74.6 25.4

mik | 370.9 75.6 24.4

! Z &4 (3714 69.8 30.2
L4 | 3811 70.7 29.3

N: 86 6 EkER o
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24T oEEBR ~AGRE BRAREFZF A (N=1.01)( RZ

# £ 240 cm)
Yo 254 PoIE £ 7% RE
() (m) (9) Eokbe A B
' (%) A A (%)

£ 4 |360.6 74.7 25.3

W4 | 3618 75.1 24.9

3 = &4 |3604 74.2 25.8

20 L4 | 360.8 72.1 27.9
L4 3634 74.2 25.8

R4 | 361.6 73.3 26.7

! = 44 |3610 70.5 29.5

L4 | 3604 74.2 25.8

£ 4 |369.8 71.1 28.9

W4 | 3335 745 25.5

3 = &4 |3622 77.6 22.4

o5 L4 | 3554 72.5 27.5
£-4 | 365.0 66.5 335

Rk | 366.2 67.6 32.4

! = 44 |359.8 715 28.5

L4 | 3784 70.5 29.5

£ 4 | 3716 73.6 26.4

W4 | 3736 77.3 22.7

3 = &4 | 3485 75.5 245

30 L4 | 369.7 76.7 23.3
L4y 3564 70.5 29.5

Rk | 3248 715 28.5

! = 44 |3840 74.6 25.4

L4 | 398.2 69.7 30.3

n:H3odefekkr o
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2 4-8BEBR S AGRE BRAREFZF A (N=1.03)( RZ

# £ 240 cm)
PEICH 254 PoIE £ g BE
() (m) (9) Eokbe A B
' (%) A (%)

£~ R | 3604 76.5 235

3 W4 | 3558 75.2 24.8

= &4 [375.8 743 25.7

20 L4 | 359.6 74.8 25.2
£ ay | 344.8 69.5 30.5

7 R4 | 388.6 70.2 29.8

&4 [3765 74.4 25.6

L4 | 369.8 75.2 24.8

£ Ry | 374.6 75.1 24.9

3 W4 | 3485 775 22.5

= &4 [369.7 733 26.7

o5 L4 | 356.4 71.1 28.9
£ qy | 3248 69.6 30.4

Rk | 384.0 66.5 335

! = &4 [3982 70.5 29.5

L4 | 363.2 74.3 25.7

£ A8 | 366.2 77.6 22.4

W4 | 3598 76.5 235

3 = &4 |3784 79.9 20.1

30 2 R4 371.6 80.5 19.5
£ 4y | 3736 70.5 29.5

R4 | 386.8 73.4 26.6

! — 44 [3664 71.4 28.6

L4 | 3710 74.6 25.4
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W4-272 A& FHe F 4+ (n=1.01, H=3m)

W 4-372 8 gH e F A (=1.01,H=7m)
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WMa-4rFiagsas p A~ (n=1.03H=3m)

BA4-S5mFiaTHe A (n=1.03,H=7Tm)
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B 4-6 42 (=3)A T8 6 F 4 v (n=1.01,H=3m)

W 4-7AF 3 (=R)A T8 4 (n=1.01,H=7m)



W 4-8ALF 4 ()R T4 & F 4 (n=1.03,H=3m)

B 4- 9472 (3R T8 6 F A v (n=1.03,H=Tm)
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HAE25° %A Tm

£ =R
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#H & 30° 3 A 7m

£ Pl g

N A d X R4
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B R 25° % A& 3m

£ =R
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# & 30° 3 & 3m
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BRE20° 3 A& 7m
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£ Pl g
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#H & 30° 3 A 7m

£ Pl g

A= 2 Fl4e
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B R 20° % & 3m

£ =R
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F-8 2 RAREREHG 2 Trf R =R

R AR E G SR BT B R G F ) g
S nlzesE g BEE(d) o d 2 4912 412F FA AR T H
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% 4-9RBEWHEF I B e 2 d(n=1.01)

grC ) | ®&EM) A5k d (cm)
£ Y 38.5+10.5
3 [Fl 448 33.6+8.9
Z 47 37.6x11.5
20 i, 39.8+ 9.6
£ 8 40.8+ 8.8
. RER 44.9+9.7
= 35.3+ 8.9
LR 37.8x12.4
£ 8 43.5+ 8.8
3 FRER ! 38.5+9.9
Z &7 40.2+ 9.4
25 i, 39.8+ 7.6
£ 8 49.2+ 5.4
. HRER 48.3+12.4
EEY 46.7+ 7.6
= [F17; 47.2+ 5.6
£ > 1 445+ 7.4
3 HRER 30.5+ 8.5
ey 39.5+ 6.7
30 = {2 38.4+ 95
£ > 4y 48.9+ 8.9
. HRER i 46.3+ 7.6
= &7 445+ 55
= [F17; 44.8+ 6.6

n:Ho &ofEkr o
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£ 4-10 A EXRF A 5 2 d(n=1.03)

g2 () | % AEM) A5k d(cm)
S || 36.5+ 4.8
3 [f] 42 %8 37.5+9.5
Z &7 37.8+55
20 L[R2 34.5+ 6.7
SR || 40.5+5.6
7 R ! 42.1+7.9
Z &7 38.8+6.4
L[R2 37.6+8.4
S || 445+ 8.5
3 RER ! 39.8+ 4.4
Z &7 44.6% 6.7
o5 L[R]3 38.8+ 8.5
S || 42.6+12.5
7 RER ! 39.8+6.6
Z 47 39.6+11.5
X [R]A5 37.6+9.8
£ > 1 43.5+5.9
3 RER ! 40.4+ 6.8
Z 47 39.5+5.9
30 X [R]A5 38.6+ 6.4
£ > 1 40.8+9.8
7 RER ! 41.6+13.5
Z 47 40.6+8.4
X [R]A5 43.449.5

nN:Hdodafern o




F 4- 11 RARENEF 2 (288 & 2 d (n=1.01)

gr () | %&m) Ak d(cm)
S i 38.9+6.6
3 [+ %8 35.6+8.4
20 Z &7 34.3+7.6
X 72 33.4+8.8
£ > R 39.5+9.4
7 ARER 41.1+12.4
Z &7 38.8+6.8
X 72 36.5+11.6
£ > K8 35.5+10.9
3 HRER i 36.6+9.8
Z &7 34.9+6.8
o5 L {2 35.7+7.5
£ > R 43.5+7.8
7 [f] 42 %8 41.2+6.6
z &7 38.6+10.8
L[R2 39.61£9.9
S i 33.616.4
3 [f] 4248 34.8+5.7
Z &7 39.5+8.9
30 L[R2 34.616.4
S i 41.2+11.5
7 RER ! 43.8+12.4
&7 42.6+9.8
L[R2 39.5+6.8

N:Hetofekkr o
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F 4- 12 RARENIF S (2B)8 & 2 d(n=1.01)

2r(C ) | % A&(m) A5k d(cm)
SR 35.5+6.8
3 HRER i 36.9+9.8
Z &7 38.5+4.8
20 L0 39.6+5.4
S 38.5+9.4
2 HRER i 39.6+10.5
Z &7 34.8+11.6
X [R]A5 39.5+6.5
S 39.5+4.6
HRER i 36.4+9.8
25 3 Z 47 34.5+6.8
X [R]A5 33.6+7.8
SR 39.5+9.6
7 [f] 4248 40.5+6.9
Z &3 38.5x12.5
R 36.7+7.8
£ > 1 33.5+6.9
3 [f] 4248 32.4+5.8
Z &7 37.8+6.7
30 R 35.5+8.8
£ > 1 42.5+9.6
7 RER 41.6+4.8
&7 39.8+6.4
R 36.6+7.9

n:so %o fekER o
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FZ8F AR RBENHE G B2IFER
BIEP GERA RAGKREREROTE G ST A F L P FE
2% 7 R BIACE 4-18 7 o d R T B DR R Pe R (54T
ForHE R 2 ff o d TR R R R R T OE R kR
EiE T GER M) 0 T EEE S H e A kAt
Fitsenigkdrd 4-13 2 4 414 9757 o 2FEF R F IR FF
ARG LI AT G IS AT REG F AR A
B BT 5 AR Ol R B TN G A APIRGE A AR iR
PR AEAY R AR e R 25 R CWEFRL T %
2 n=1.01 p¥ > = &4 ff 5 10200cm? > e s FH 6 | A v 4e

W4 2.62%; @ LFHLRIARF o B AR RATHG F AR

el iEET > Tz b4 2 TEREHL ) & A5k R %D
oo A G AT F ARG 5 BN o AR 4 T
MBI AT A A RIS R R G 2 A F G o 1
B 3% Ak 2 gy
1 e SAF2 ~HA2° ~4#ERR 32 ~n=101-
2. HwimFL BAE20 ~FEBART S ~n=101-
% &3

3. Hae imFd ~8AE30 ~PER =% ~n=1.01-



4, MG LHFA HAE30T HEF AT n=103-
5. Mg 2EF2 CHAR 207 ~EF A3 n=101-
6. M AT MR 20 ~HEFART A n=101-
7. M AT MR EFART A n=101-
8. Ma 2AF ~HAR30T ~HFEFAR3LE n=101-

R R A A R RS

1. e smFd ~HRE25 ~PFRAE 3 ~n=103 i

T L EA L = & sk R addE G A& % 4 1500 cm? o

2. Mk S ARE L () B R 200 ~PHFERAR T o) ~n=1.01 0

|l+ [ S r‘]“h' b= ‘i_’h' rﬂm i 800 sz

3. MG s ARE L () B R 2 PFERFART 2R ~n=1.01

EET o, T dlcha A3 D 900cm?e d i F = FERT

FiEApEERE S TEEE R EH e ot a R = &

o R HEFR o

PR RRT A RS IR TR AT R

®FE A FRRRE R
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141373 L RBRLPAIH LT

B Poodc i Rk (AT R OW e i AT
C) |sm |z (cm) (o) | A
E iz}
™ R g
L4 [0 |0 |0 0
, pas [0 [0 |0 0
- 44 [110 |87 |9570 | 156
Lop | *Mir 110 [80 8800  |125
L4 [0 [0 |0 0
. pas [0 [0 |0 0
- 44 |60 |80 4800  |6.05
20 L4 [100 |85 |8500 | 9.13
L4 [0 [0 |0 0
. A [0 [0 |0 0
- 44 [116 |80 |9280 | 139
Loa | XMz [120 [90 |10800 | 238
£-4 [0 |0 |0 0
. fie [0 |0 |0 0
= &4 110 |70 |7700 |69
L4 [100 |85 |8500 |84
£-4 [0 |0 |0 0
, fie [0 |0 |0 0
= &fr 115 |76 |8740 | 486
Lop | XM [110 [76 (8360 | 9.08
£-4 [0 |0 |0 0
. e [0 [0 |0 0
= &4 120 |85 |10200 | 262
. L4 115 |86 |9890 | 9.12
L4 [0 |0 |0 0
. pas [0 [0 |0 0
=44 [110 |75 |8250 |52
Loa | X [90 |70 ]6300 |95
L4 [0 |0 |0 0
. pas [0 [0 |0 0
=44 |90 |45 |4050 |19
L4 |100 |45 | 4500 | 4.0
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1.01

6375

1.79

8800

2.21

1.03

elielielielNolle]

5700

5400

GlNolielleliello] o]

o|lo

2250

0.9

1050

0.5




% 4-14 =23 L 3352 P RETCF £ B

H ¥ A k| AR ]m R R | A A g
( ®(m) | & (cm) (cm?) W s
(n) + i ‘i( (;;) ”
£>% |0 0 0 0
3 ke |0 0 0 0
Z 44 (113 |84 9492 10.3
101 L [Fl4L |115 |86 9890 14.0
£>% |0 0 0 0
. mik (0 |0 |0 0
= %41 |96 86 8256 7.4
20 S E4 | 107 |88 | 9416 10.2
£>% |0 0 0 0
3 ke |0 0 0 0
= &4z |98 82 8036 17.2
1.03 LR 111 |91 8991 19.3
>4 |0 0 0 0
. Flt# (0 [0 |0 0
= &4 120 |68 8160 7.0
LR4 109 |76 8284 6.4
>4 |0 0 0 0
3 Fl+ 48 (O 0 0 0
= &4 (111 |74 8214 6.8
1.01 L Rl4 | 107 |72 7704 9.5
£>4 |0 0 0 0
. Ft# (0 |0 |0 0
= &4 193 77 7161 55
o5 L Rl4x | 98 84 8232 52
£>% |0 0 0 0
3 F4ke |0 0 0 0
Z &4 120 |72 8640 5.7
Loz | XMt [102 [83  [8466 7.2
£>% |0 0 0 0
. mik (0 |0 |0 0
Z &4 (110 |79 8690 4.4
X R4 | 100 |67 6700 52
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30

>4 0 0 0 0
448 |0 0 0 0
Z 44 (92 |69 |6348 5.9
101 | =MW 107 |72 | 7704 6.9
>4 0 0 0 0
448 |0 0 0 0
=441 |81 44 3564 1.8
L4 |92 |73 | 6716 2.4
>4 0 0 0 0
442 |0 0 0 0
= &4 [120 |63 7560 1.4
1.03 L Rl4 | 107 |75 8025 3.1
>80 0 0 0
448 |0 0 0 0
= &4 |47 33 1551 0.9
L4 | 108 |80 8640 2.1
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FZERAPIRIERA RS
AR OTAR-ol £2 0 L4 p R E AL R
BRSO BB RE RS TR o T o

£ 4-15 f 4 5 RO K KB

£ SR RBF S R ES

AIESRZFH A A RAPT AR o4 & A L2 pHgas
Hitpl a4 R =13 ¥ AL RA LR »FHET - F

FEZREL S R ) 5 F RS T 27 4] 30,000
o Bk E (L) LB F L AR E LR
1248 > 4o @ 5-1 #ro1  & kA 21 » i Fo ke A P g ,ﬁ
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B+ 903 > FfESEF 9 3057 o

B 4- 19 57 iv 4o o

AEHITAF - o4 £4 0 - PEFTE A PCERE AR 4-20 477)

Jrodh o BB R B LIRS R R AR KL

Bl 4-20 m A 2 FIFFE L RE
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B 4-21 & * & A B3 #S i MRk 2 i o
Lo # i e pd g sa 2 f A
AT B A BIFEHELF 0 (807 )2 PR EEAR(3.5m) -
BEHPESS f#(5.34m?) 3 L u G 2mA)z v b £ A1 F E Rk
Hz BRI T H G HER (G 125kg~ w2 £ 1.0 kg) >
BEHRMTH TP HRAG G HP M), HF AL AL

¥ 1 66.8%% )+ 53.5% o
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0.9m

A 1.2m

- 80°

£ 4 g T
22 ER
W 4-22 & A Rchh B 7 LW

R RS S 1371428354249 2 56 =
F % A9 4 B A 4p R Y 0 £ )% B s 504 Imaged (1.53¢

Ver., National Institutes of Health, NIH, USA) | %73 & & 4 %&

A

o
LA

(% 4-16~ B 4-23 2 Bl 4-24)- 5 2 H T > ME>THE 2 8:30AM 2
T = 430PM B KA e 2R RIERE B KE R Y
1500mL > F-2 24 5 b ¢ T = BRRA s A% RS 10 A4
B3 TS kR RERIIE kL TR F 10 X - 0 B R

B 4-22 #7 o
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©
=
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0
clay sand
(b)
10
I -
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I
8_
S
Z 6
Q
c
o)
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S 4
5
=
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clay

B 4-23 % o + -k 18
(@aﬁ%$@’mb§@5ﬁ%

d B52F 4y 1421 A P H B E R 4ed b > PR 5



F L 1-2% 32 F §o14-21 % B AR R colR o B 5 3T H 56
oA fEE G R ES A WAL 227%% 72 16.3% 0 5 K
FABRRFILABG Y HG A AV L 2RI KRS S

KA R o

%2 4-16 2 2 ER FF RN

X #c %.?{3 (%)
g 'IE.
1 0 0
3 0.6 0.5
7 0.7 0.7
14 1.2 1.0
21 9.1 6.2
28 14.6 9.5
35 17.8 13.5
42 20.4 15.6
49 22.6 16.0
56 22.7 16.3
25

coverage(%)

0 10 20 30 40 50 60
days

4242 I MBEF2 BN o
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14

89




21

28
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35

42
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49

56

W4 25382 HLREFLN -
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3. A EFUtiR

AR PIFESF 1371428354249 3 56 =
Z e g v Kﬁiﬁk‘#l’ E = ﬁ\lb

FEEPR BSR4 E 53977 c HEaF 143 2824 4 &

2417 ¢ 282 L5t R

4 £ % (cm)

X
% I w3t

0 0

0.20+0.04 0.21+0.03
0.55+0.10 0.87+0.34
0.68+0.21 1.24+0.33
3.81+1.61 4.42+2 .35
10.5+3.33 0.87+2.48
16.6+3.75 18.3+2.55
17.5+3.13 19.0+2.70
17.7+2.88 19.1+2.56
18.2+2.47 19.2+2.42

gl 2l i

AFEHE-B A TFRE IR PR A SRR

!‘H—
?\

SENTE N R TN 3 TR BRI T RN
WERE T A s R NESR Y AM2 b 6 St
P dil s 15kg 2 4 4+ A2 45kg 2 0 F 11 R foidfea & o 4

% drd 4-18 4 o
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d 4 4-18 VA hApR e G AR T o @ % & A BRdE D
j\ﬁ;;fé;ffwlvﬁf_ﬁ_iﬁ’f W ITRER Ed A 3G EFIRIR A
BArs 578 P TR A BEGETE o SRR R TE M 23 T

AR B R ERE oD Y RERE S TN g R

Skt
3

et

E4
4

&

¥

=

5 4% FAdR--u
PEEFT

7

Lp

BREFCoRZ 2P R)2 A7 LERIAEF R o

3 4-18 & XL A4

VIR G @A LR A T

ER - u),_ & f# 0.1ha 1 f2
| e % & BRrg g ko 47

4 b 10 ~/kg | 700kg/m3x30m3=23,100kg 10 = /kgx23,100kg+

n 115 |10 ~/kg | 1540 kg/m?x30m®=46,200kg égo“f‘;ﬁ;jggfgofw
f 8 500 ~/kg | 1 kg/m3x30m3=30kg 1000 = / «
i B 1,000 =/ |8hrx13 * Inrx8hrx13 « +
15 FAEsE) | 4/ 5 </m?x1,000m?+
R — 5 20 </ % x4,000 4 +
" A48 5% |5 =~/m 1,000m 400 = /kgx30kg=
" 4o b 20 ~ /& 4 3+ [ m?x1,000 m?=4,000 + 909,000 =

Fut 4 3| 400 ~/kg | 1 kg/m3*x30m=30kg

(DP-850)

4 e R 10 ~/kg | 0.375 kg/m?x1000 m?=375kg | 10 =/kgx375kg+

o @ 11% |10 ~/kg | 1.125 kg/m?x1000 m?=1,125kg égo"“_";g”';::‘?*

= _ _ 7= /KgXZ0K(g

o 500 #/kg | 0.026kg/m?x1000 M*=26Kg | 50 000 =/ x3 « +
(| & A 84 tE | 20,000 /|3 = 2,000 ~/% x25 = +
s (58FTXR)| =% 160 =~ /4 /hrx8 4

S 2,000 </ |25 = x200hr=
#C AR 394,000 =
#g% X

fepF 4 B 160 ~/* |8 £ x200hr

/hr
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# i 1Y 42 4 ®| (functional seedling materials)/E 4% % % &+ > &
kA el SR F I FLART IS 2%-16% o Kfe kR &
BleRAmTITE 24% A9 U EXFHL s R 5 3 oI
200 B (n=1.03)pF 47 > o A T 5 5 23.8% ;AR iEiE T = &
BATF L 14% o 2472 (L) > AT FANY
518%14%  mfekkRFE BT I 20% HP YR AR R S
3o P T 20 H(n=103)F A4 e A Y F 5 19.3% -
AR ERT = A4 5 17.1% 0 Flt o fw fAREAGR Y 5 A3
ZEHE TXRa, S iE -
BAEKEDLE  Rmd kR EARFRTFTREFR S N
300 ZH RPFRITTRAE > AT I Y 2% B ERRE R
G LR <30T 2 M o

Fo A YRR RS e AR TR B2 T 0 00 L A A
2R WHEAE S B® o = iRz > A FHLHE £ 2 MApiT o F
o @S A KR HEERRE BT T2 £ R F AT
WE G

+

BEREET EOPRE R3S CRT D G S5 3 2 ik
A R 2 AT FRT SR EFEF o i}fi’?“f'l?ﬁﬁéﬁb‘%{p‘.itf‘?
R R T HHCE R 3 2 8 L R R R -

AERE T g A B R L R AREAR AT T AR
R S IR SRR CY) X o IR AR

i g S e BRI R R
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Ty AR A RRERE T R R AR AT
28~30% (8 i) » =% 4 %

m

7

L EPFEFRRES 2 L

Ik

RIS v MG REFH

At

o

7

.9\..
\_
)
M

il

P
A
T

)
9

AR T TR T B X ARG A M
AEBEICAGRAE P RO I NDFS LT A
RIFL&EEXAEAA 2 QAT 2 Ra > AkDFHFFFIT L

ARFHEFEE g PR H G L RFTFEFT I o
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3o~ R et(1985) 0 T R R T o HRERE
215> % 18> % 19 F o

AL S FTY  RAHR007) 0 T RS 12
PN REH Y | R EEER S 3950 % 28 %
201-215 | -

HREHE(001) 0 Tokd A 1R BB G AP A
227-229. (Lin, S.H. (2001). Vegetation engineering in soil and water
conservation, GauLih Book Co. Ltd., Taiwan, 227-229 ,Taiwan, ROC. (in
Chinese))

ik §(2008) > P AREz A T2 SF AWHFEREFAL B
~FzEERE ko ALHmT oo

EETE(2003) 0 T g et 1 B EREP LAY o B2 P
BB RFE L AL hT o

h* %(2008) > "4 ekt st 0L R B R Rk 2 4
R B fLE A AR R AL o (Hsu, W.I. (1992). Study of
Hydroseeding Applied on the Mountain Road Hillslope Conservation

Effectiveness, Master thesis, National Pingtung University of Science and
Technology, Taiwan, ROC. (in Chinese))

PR~ 2L R s FRiE 5 B3 (2008) 0 T2 AR A AR T
Pyl a2 st 0 P B R Y EIFE IR 39(3) 0 289-302 -

(Chen,S.C., Wang,S.H.,Lin,J.Y., and Chen,C.H. (2008) “The Efficiency
of Artificial Geo-Textiles for Hillslope Erosion Control.” Journal of
Chinese Soil and Water Conservation, 39(3), 289-302, Taiwan, ROC. (in
Chinese))

FI4F 7~ 5 % B B R AR I IR kX PR B 740(2010)
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27 REY B L RS L LA o

Bl 2~ REIE PR - BN IR Z 444 2200150 £ %

LR K B B gt EoR ) RIF 4R 46(1): 19-28-

FRAL M3~ PEM(2014) » T4 40 % H3 s A fEF B i3
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E e

1EE ) o FRREFLR €k R AR L
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FRFEAT(2007) 0 THL R B AR g A2 $E3 | W2 P B
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Runoff and Soil Erosion, Master thesis, National Chung Hsing University,
Taiwan, ROC. (in Chinese))
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