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Effects of Seed Coating, Slope Control and Soil Mulching on
Seed Germination and Seedling Growth of Rehabilitation Plants
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ABSTRACT

This study was carried out to improve rehabilitation effect by hydro-seeding methods on denuded
slopes. Lespedeza cyrtobotrya, Indijgofera pseudotinctoria, Arudinella hirta, Poa pratensis, and Lolium
perenne were used in this study. The results of the germination and growth characteristics by seed
coating, slope control and soil mulching treatments are summarized here.

Seed coating of those plants had an effect on germination ratio, germination force, LDso, and seedling
growth of stem, leaf and root. The seed coating effect was highest for I pseudotinctoria while the
seedling growth was best for L. cyrtobotrya. Vermiculite+Talcum was the best coating material for
germination and seedling growth of the plants. As the slopes were steeper, germination ratio was lower
and seedling growth of stem and root decreased. Lots of seeds and soils were swept away when the
slope was steep. Soil mulching was effective for germination, seedling growth of stem and root, and
soil stabilization. It was more effective when the slope was steeper. Coir net was the most effective

soil mulching material in this study.
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Table 1. Properties of the soils used in the experiment.

Exchangeable (me/100g)

Separate(%) Soil pH Organic matter Total Nitrate P,0s

Sand  Silt  Clay fexture (125 (%) (%) ®Pm) K Na  Ca Mg

49.1 374 13.5 SiL 5.01 0.30 0.11 0.22 0.19 0.15 1.09 0.84
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Table 2. Climatic conditions during experiment.

Temperature(C) ;

Month : huﬁzttlyv(e%)

Max. Min. Mean

June 31.9 21.0 26.5 70.8
July 35.6 24.9 30.3 73.7
Aug. 38.1 25.6 31.9 68.8
Sep. 34.8 23.0 28.9 65.7
Oct. 30.0 20.9 25.5 64.3
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Table 3. Germination ratio(%) of experiment plants with days after seeding in chamber.

Species Lespedeza

cyrtobotrya  pseudotinctoria

Indigofera

Arundinella hirta Poa pratensis Lolium perenne

Day after sedding @A) (Fokx) Q) ($EolE) (@A)
5 37+1.70 21+0.82 2+0.94 13+1.25 33+1.89
10 57+1.25 51+3.86 16+0.82 53+2.45 63£1.70
15 68+2.49 75+1.63 51+0.82 72+0.82 83+1.25
20 74+0.00 80+0.82 62+1.25 81+1.25 88+1.25
25 77+0.82 82+0.82 75+0.82 84+1.70 90+1.25
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Table 4. Seed germination ratio(%) of experimental plants with seed coating materials.

Coating materials

Species Non-coating Total mean
V+T B CcC CH  Average

Lespedeza cyrtobotrya( 2h12]) 68.3 61.5 64.3 56.3 62.6, 52.1 60.5
Indjgofera pseudotinctoria(%o}_%) 70.5 68.0 65.0 69.3 68.2, 51.6 64.9
Arundinella hirta(") 56.8 534 54.2 57.2 55.44 48.1 539
Poa pratensis(ﬂz—ﬁo}%) 68.1 66.3 64.1 62.3 65.2 51.7 62.5
Lolium perenne(3."2-&) 732 71.1 68.3 65.2 69.5, 61.1 67.8
Mean 66.4" 64.1° 63.2b°  62.1° 64.2 52.9¢ 61.9

*V+T : Vermiculite+Talcum, B : Bentonite, CC : Calcium Carbonate, CH : Calcium Hydroxide
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Table 5. G+ S, G - F and LDso of seeds with coating materials(unit : day).

V+T B CcC CH Average Non-coating
Species

I O Im I O m I O m I O m I O m I o I
Lespedeza cyrtoborya 3.2 139 11.0 3.4 14.0 11.0 2.9 135 10.7 3.8 14.6 11.5 3.3 14.6 11.6 34 172 13.8
Indjgofera pseudotincroria 4.3 14.2 11.5 4.6 154 123 4.7 157 12.6 4.1 142 11.5 44 142 127 4.1 179 145
Arundinella hirta 6.5 19.7 158 72 20.6 16.8 6.8 202 162 6.6 199 16.0 6.8 199 17.1 6.0 234 19.7
Poa pratensis 49 165 132 5.0 168 13.5 54 172 139 59 175 143 53 175 144 5.0 19.8 16.8
Lolium perenne 4.1 14.0 11.1 4.7 149 120 5.0 153 129 44 145 11.5 4.6 145 12.6 42 17.1 145
Mean 46 159 125 50 163 13.1 50 164 133 5.0 16.1 13.0 49 16.1 13.7 45 19.1 159

*[ : Germination Start, II : Germination Force, III : LDso
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Table 6. Stem and leaf growth of seedlings with coating materials(unit : cm).
Coating materials
Species Non-coating  Total mean
V+T B CcC CH Average
Lespedeza cyrtobotrya 8.4 72 8.9 6.2 7.7, 52 72
Indjgofera pseudotinctoria 72 6.1 5.8 6.6 6.40c 4.7 6.1
Arundinella hirta 43 3.8 4.0 4.6 4.24 3.6 4.1
Poa pratensis 6.1 5.7 54 5.8 5.8¢ 4.2 54
Lolium perenne 72 6.7 6.3 6.7 6.7, 5.5 6.5
Mean 6.6" 59° 6.1" 6.0° 6.2 4.6° 59

»right upper scripts beside numerals :
right down scripts beside numerals :
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result of LSD among species
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Table 7. Root growth of seedlings with coating materials(unit : cm).
Coating materials
Species Non-coating ~ Total mean
V+T B CC CH Average
Lespedeza cyrtobotrya 6.7 6.3 7.2 6.0 6.6, 5.5 6.3
Indigofera pseudotinctoria 6.6 59 6.5 6.6 6.4, 4.8 6.1
Arundinella hirta 4.5 3.6 4.1 4.8 4.3, 32 4.0
Poa pratensis 4.4 4.1 3.7 39 4.0, 34 39
Lolium perenne 5.7 5.4 49 5.1 5.3 42 5.1
Mean 5.6' 51 53% 53 53 4.2° 5.1
*right upper scripts beside numerals : result of LSD among coating materials
*right down script beside numerals : result of LSD among species
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Table 8. Germination ratio of experiment plants with slopes and mulching treatments.
Slope Coir net Shade Straw sub-mean  Non-mulching  Total-mean
Species angle G CSRG G CSRG G CSRG G CSR.G G CSRG G CS RG
O) (%) (ea) (B) (%) a (%) (%) (a (%) (%) (a (%) (%) a () (%) (a (%)
10 631 00 63.1 584 0.0 584 602 00 602 60.6 0.0 60.6 53.2 2.0 554 58.7 0.5 59.3
Lespedezi 5y 501 00 560 50.0 10 SL1 533 10 544 532 07 539 431 50 479 507 18 524
cyrtobotrya
30 506 1.0 51.6 404 3.0 43.0 457 2.0 47.6 456 2.0 474 30.8 10.0 38.5 41.9 4.0 452
Sub-mean 56.6 03 569 49.6 13 50.8 53.1 1.0 54.1 53.1 09 539 424 57 473 504 2.1 523
10 674 00 674 645 0.0 64.5 650 0.0 650 65.6 0.0 656 57.1 1.0 583 63.5 0.3 63.8
Indigofera
. , 20 61.7 0.0 61.7 539 1.0 550 56.6 0.0 56.6 574 0.3 57.8 455 3.0 484 544 1.0 554
pseudotinctoria
30 513 1.0 523 462 3.0 49.1 483 2.0 50.3 486 2.0 50.6 324 12.0 42.6 446 45 48.6
Sub-mean 60.1 03 60.5 549 13 562 56.6 0.7 57.3 572 0.8 58.0 450 53 49.8 542 19 559
10 708 0.0 70.8 65.1 0.0 65.1 67.3 0.0 673 67.7 00 67.7 63.5 1.0 64.8 66.7 03 67.0
Lolium perenne 20 62.8 0.0 62.8 556 2.0 579 60.1 1.0 61.3 59.5 1.0 60.7 482 6.0 54.8 56.7 2.3 59.2
30 485 1.0 495 425 40 462 451 2.0 47.0 454 2.3 47.6 30.0 150 429 415 55 464
Sub-ean 60.7 03 61.0 544 2.0 564 575 1.0 585 575 1.1 58.7 472 7.3 54.1 550 2.7 575
*G : Germination ratio, C.S : Number of Carried Seeds, R.G : Revised Germination ratio
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Table 9. Stem and leaf growth(cm) of seedlings with slopes and mulching treatments.

Sl
Species opeo Coir net Shade Straw Sub-mean Non-mulching Total-mean
angle(®)
10 7.2 55 6.2 6.3 54 5.9,
Lespedezza 20 5.8 4.1 46 48 38 43
cyrtobotrya
30 52 3.6 4.5 4.4 3.1 3.8
Sub-mean 6.1 4.4 5.1 52 4.1 49"
) 10 59 4.5 54 53 4.2 4.7,
Indigofera 20 47 3.9 42 43 34 3.8,
pseudotinctoria
30 4.1 3.0 3.8 3.6 2.5 3.1
Sub-mean 49 3.8 45 44 34 4.1°
10 6.9 6.1 6.4 6.5 5.6 6.0,
Lolium perenne 20 5.8 4.6 5.4 5.3 42 4.Ty
30 49 3.8 4.5 4.4 32 3.8,
Sub-mean 5.9 4.8 5.4 5.4 43 5.1°
Total-mean ’5.6 °4.3 ®5.0 50 %39

*right upper scripts beside numerals : result of LSD among species
*right down scripts beside numerals : result of LSD among slopes
«left upper scripts beside numerals : result of LSD among mulching materials
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Table 10. The root growth(cm) with slopes and mulching treatments.

Species SIOPP; Coir net Shade Straw ~ Sub-mean Non-mulching Total-mean
angle(®)

” 10 8.4 7.3 8.2 8.0 7.0 7.7,
Lespedez 20 7.5 69 7.8 74 6.6 72
cyrtobotrya

30 6.4 5.6 6.1 6.0 49 5.8

Sub-mean 7.4 6.6 7.4 7.1 6.2 6.9"

Indicof 10 7.8 6.5 7.4 7.2 6.4 7.0,

HaIgorera 20 6.9 59 6.8 6.5 54 63

pseudotinctoria

30 6.3 54 59 59 4.6 5.6¢

Sub-mean 7.0 59 6.7 6.5 5.5 6.3

10 54 4.8 52 5.1 4.6 5.0,

Lolium perenne 20 5.1 4.6 49 4.9 4.0 4.7

30 4.6 4.0 4.4 4.3 3.1 4.0,

Sub-mean 5.0 45 4.8 48 39 46"
Total-mean 6.5 5.7 6.3 6.1 b5

*right upper scripts beside numerals : result of LSD among species
*right down scripts beside numerals : result of LSD among slopes
«left upper scripts beside numerals : result of LSD among mulching materials
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Table 11. The sediment amount(g) with slopes and mulching treatments.

Sl
Species ang(l):(fi’) Coir net Shade Straw Sub-mean Non-mulching Total-mean
y 10 53 6.7 55 5.8 67.0 21.1°
Lespedeza 20 19.9 235 245 26 142.0 52.5
cyrtobotrya
30 37.1 53.8 46.2 457 235.6 93.2,
Sub-mean 20.8 28.0 254 24.7 148.2 55.6'
, 10 44 54 4.8 49 52.0 16.7.
[ndigofera 20 15.4 19.1 162 16.9 1232 43.5,
pseudotinctoria
30 324 478 376 393 2123 82.5,
Sub-mean 17.4 24.1 19.5 20.3 129.2 47.6°
10 3.7 5.1 45 44 36.4 12.4,
Lolium perenne 20 12.4 13.4 11.4 12.4 110.5 36.9
30 20.4 41.1 319 31.1 174.2 66.9,
Sub-mean 12.0 19.9 15.9 16.0 107.0 38.8°
Total-mean ®16.7 24.0 0.3 203 ‘128.1

»right upper scripts beside numerals : result of LSD among species
*right down scripts beside numerals : result of LSD among slopes
*left upper scripts beside numerals : result of LSD among mulching materials
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