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Seedling Plug and Cutting Method for Multi-
propagation of Ornamental Miscanthus Spp.
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Dept. of Biological Sci. and Tech., Graduate School of Yonsei University, Wonju 26493, Korea

Abstract

Miscanthus species are known as a genus of eco-friendly and low-maintenance cost
ornamental grasses. Plug and cutting methods were tested for multi-propagation of most
promising ornamental Miscanthus species in greenhouse and field plot. The plug formation
period with three different cell sizes with four cultivars (M. sinensis ‘Andersson’, ‘Strictus’,
‘Gracillimus’, ‘Variegatus’) were evaluated the seedling development stages with two irrigation
types of the over-head and the bottom watering in greenhouse and field plot afterward
during 2015-2016 season. In seedling plug test, the size of tray cell affected the plug formation.
Bottom irrigation resulted positively on plant height, weight, root and tiller development
compared with the over-head irrigation. Plug cell size affected the plant growth in the
field after transplanting. All of the 3 Miscanthus species showed higher rates of successful
propagation at the lower nodes before inflorescence formation (vegetative growth stage). To
analyze the survival factors of M. xgiganteus cutting, the cutting time, node part, and culm
diameter were tested as independent variables with the binary logistic model. The survival
probability was influenced by node part and culm diameter significantly. The third and fifth
node parts showed 0.12 (8X higher failure probability) and 0.02 (50X higher failure probability)
times less survival probability. It means the survival probability will be increased by using
older and lower part of cuttings during a vegetative growth stage before inflorescences of M.
xgiganteus.
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Fig. 1. Plug formation of Miscanthus spp. at Stage | and Stage Il (plug formatted for transplanting on field).

Table 1. Germination rate (%) of 6 Miscanthus sinensis cultivars with different harvest dates (Oct-Nov, 2015) on screening
test for selecting seeding varieties in growth chamber.

Harvest Date ‘Andersson’ ‘Strictus’ ‘Variegatus’ ‘Gracillimus’  ‘“Kleine fontaine’  ‘Morning light’
Oct11 21.0 13.5 6.5 4.5 0.0 1.0
Oct 26 65.5 14.5 11.5 4.5 0.0 2.5
Nov 10 51.0 75.5 47.0 71.0 0.0 12.0

Table 2. Cutting survival rate (%) of 8 Miscanthus spp. with different soil media on screening test in greenhouse during
March-May, 2016.

Medium ‘Andersson’  ‘Stritus’  ‘Variegatus’ ‘Gracillimus’ Eleein < Morning . parifiorus’ ‘Giganteus’
fontaine light

Sand 0.0 0.0 0.0 10.0 0.0 0.0 93.3 50.0

Organic 0.0 0.0 0.0 26.7 0.0 0.0 83.3 43.8

amendment
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Fig. 2. The growth stages of 4 Miscanthus spp. during greenhouse and field plot cultivation with different cell
sizes and irrigation types during March to September of 2016. (Harvest at 27th week. B, Bottom watering; T,
Overhead irrigation)

Table 3. Growth characteristics of seedling plug at Stage Il with two irrigation types (Seeded in plug tray on March, 2016 and
measured at plug formation of Stage Il).

Cell size” Imtg;zon Pla:rz’zr};?ght Roo(tclrir)lgth Leaf (No.)  Root (No.)  Tiller (No.) Fresh(g)velgh & 1D zig,lgh t

162 Top 11.6b 8.6 5.9 4.7 0.6 0.280 0.044
Bottom 12.7a 9.1 5.8 4.5 0.6 0.291 0.045
P-value 0.039 NS NS NS NS NS NS

72 Top 14.7b 15.6a 6.6 5.1b 0.8b 0.423b 0.080b
Bottom 19.8a 11.9b 6.8 6.4a 2.6a 0.668a 0.122a
P-value 0.000 0.000 NS 0.000 0.000 0.000 0.000

40 Top 19.8 21.7b 7.2 6.0 1.7 0.721b 0.162b

NS, not significant.

“Number of planting units on 53 cm <27 c¢m size of plastic plug plate.
a-b: Means with the same letters within column are not significantly different by least significant difference (LSD) multiple
range test at P<X0.05 level.

Weed & Turfgrass Science Vol.7 No.3, 2018 279



Seedling Plug and Cutting Method for Mutti-propagation of Omamental Miscanthus Spp.

Miscanthus sacchariflorus®] A AE-8-2 6ol THAY, 3HA) vt ol 1009 A& SEIRY riof|A] 2006 A
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Table 4. Growth of Miscanthus spp. with different cell sizes (Seeded in plug tray on March, transplanted in field on May to
June and harvested at Sep, 2016).

Cell size Plant height (cm) Tiller (No.) Fresh weight (g) Dry weight (g) Survival rate (%)
162 74.4 13.7a 72.9a 26.4a 93.1

72 76.3 12.8ab 61.9ab 22.5ab 100.0

40 72.5 11.3b 49.6b 18.7b 100.0
P-value NS 0.017 0.019 0.036

“Number of planting units on 53 cm X 27 cm size of plastic plug plate.
a-b: Means with the same letters within column are not significantly different by least significant difference (LSD) multiple
range test at P<<0.05 level.

Table 5. The survival rate (%) of cuttings with different cutting dates and node parts of Miscanthus sinensis ‘Gracillimus’, Mis-
canthus sacchariflorus and Miscanthus xgiganteus in 2016 test.

Cutting Dat ~ GRAI* GRA2 GRA3 SACTY SAC2 SAC3 GIG1” GIG2 GIG3
JUN 18 0 0 0 100 100 20 60 0 0
JUL 03 30 0 0 100 90 100 80 20 0
JUL 18 20 0 0 30 70 100 40 40 0
AUG 02 0 0 0 50 100 100 20 0 0
AUG 17 10 10 0 0 20 80 70 30 10
SEP 01 0 0 0 0 0 0 20 0 0

*GRAL1, 2, 3: The first, second and third node of M. ‘Gracillimus' from the ground.
YSAC1, 2, 3: The first, third and fifth node of M. sacchariflorus from the ground.
*GIG1, 2, 3: The first, third and fifth node of M. xgiganteus from the ground.
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Table 6. Binary logistic regression model of survival probability of Miscansthus xgiganteus with cutting time, node part, and
culm diameter measured in 2016.

Plant species Hosmer and Classification Variable Surviv.a‘l Standa;dized Pvalue Exponential
Lemeshow test P value correct (%) probability  coefficient (B) value (3)
M. xgiganteus 0.133 80.7 Cutting time  June 0.20 - 0.384 1
July 0.30 0.495 0.447 1.641
August 0.22 -0.188 0.777 0.829
Node part  Node #1 0.54 - 0.000 1
Node #3 0.16 -2.084 0.000 0.124
Node #5 0.04 -3.721 0.000 0.024
Diameter - -0.540 0.018 0.583
29F
o M(Miscanthus spp.)i= 733 0] <=5kl @7 %15H& o]t 227} 7hst & 52 YA Qlch S2]18.

}o mlru

rol rﬂd

TR A8 9Jal] 47FA] E52] 2JAH(M. sinensis ‘Andersson’, ‘Strictus), Gracﬂhmus ‘Variegatus)) 2t AHEH A S —?—l
371 BF2] (M. sinensis ‘Gracillimus, M. xgiganteus, M. sacchariflorus)Z cilH| A &S 53l Adsio] 2211
B, A Y A%, 2 A E EHE %‘%.4 2 201520160l 24T} Aol A AA[SIITE 2714] Rt 3
7] 211 A 57)2 AR RE E2E I Aolis tEES o] 83t ARkl A2 79 211 Ao]
Yo AE Hoh A=A FollA ’\“\XlH A7), mi] 5.9}, Afee] 2170] Fabao n|x|= d7F2 24T 23} o
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