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Monitoring Biota in Giant Miscanthus Fields
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ABSTRACT

The cultivation of biomass crops is now global demand for decreasing emissions of carbon dioxide (CO,) from fossil fuel. Miscanthus
species have been studied as a suitable crop for biomass production, due to its characteristics of fast growth and high biomass. In
Korea, Miscanthus species have gained wide attention as an option for biomass production alternative to fossil fuels, recently. New
strain of giant Miscanthus has been developed and two large trial sites for the giant Miscanthus production were built in the lower
reaches of the Geum River. To evaluate the ecological influence of the giant Miscanthus as an bioenergy crop for the future, we
investigated the impact of the construction of the giant Miscanthus production fields on the biota and also compared it with biota in
paddy fields near the study sites. The biota including plants, amphibians, reptiles, mammals, avifauna, insects, and bugs was
investigated. The plant diversity of the giant Miscanthus production fields was poorer than the paddy fields because the high height
of the giant Miscanthus might hinder the growth of other plants. However, the giant Miscanthus production fields serves habitat to
animals, leading to rich diversity of animals including avifauna, insects, and bugs. The rich diversity of the animals in the giant
Miscanthus production fields coincides with the fact that the giant Miscanthus was grown without any pesticide, herbicide, and
fertilizer. This study showed that the giant Miscanthus can influence on biota and further long term study is needed to elucidate the

interaction between the diversity of biota and the giant Miscanthus.
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Table 1 Locations for flora and fauna investigation

Article Survey Point of Survey
Al Two year old giant Miscanthus fields (Harvest)
A2 Two year old giant Miscanthus fields (No Harvest)
Vascular B One year old giant Miscanthus fields (Plant)
Plants C Abandoned fields
G Miscanthus sacchariflorus fields
R Paddy fields
Amphibian R1 Giant Miscanthus fields
& Reptilia R2 Paddy fields
Bird Bl Giant Miscanthus fields
B2 Paddy fields
M i M1 Giant Miscanthus fields
AT v Paddy fields
Insecta A2 Two year old giant Miscanthus fields (No Harvest)
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Fig. 2 Insect collection in giant Miscanthus production fields (a: Sweep collection, b: Townes trap, c: Slam trap)
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Table 2 Physico—chemical properties of giant Miscanthus
production fields in the Geum River floodplain,
Iksan, South Korea (N=5, Mean+SE)

Point of Survey

Article RE e = o Pr(>F)
[ Sand (%) | 20204 | 25,0426 | 213419 | 283511 | 01051
PZ‘S?Z‘SG St (%) | 53.3+04 | 554421 | 57911 | 54225 | 0.3354

Clay (%) |22.5£0.00 | 19.6£0.8 | 20.8£1.1 | 17.5+1.4 | 0.0406
pH 5.720.05 | 5.4%0.05 | 5.7x£0.03 | 6.0£0.10 | 0.0004
Conductivity (mS/m)| 2.75+0.51 | 2.92+0.17 | 2.5240.07 | 7.45+0.71 | 0.0001
Water Content (%) | 26.5+0.5 | 28.6£0.6 | 22.5£1.4 | 30.14£2.3 | 0.0202
Organic Content (%)| 3.7£0.1 | 3.5+0.1 | 3.3£0.2 | 3.840.1 | 0.1046

1) Two vear old giant nuscanthus fields (Harvest)

2) Two year old giant muscanthus fields (No Harvest)
3) One vear old giant miscanthus fields (Plant)

4) Miscanthus sacchariflorus fields
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Table 3 Present vegetation of study sites in the Geum River floodplain, Iksan, South Korea

Article Species (Korean name) sites Species (Korean name) sites
Al[A2| B C| G| R Al[A2] B| C
Acalypha australis (7] %) o o| o o |lpomoea hederacea (W) =1} 2%x)
Actinostemma lobatum (5-7 8 =) olofo o Kummerowia striata (" 5-2%)
Aeschynomene indica (A} %) olo|olo o | Lemna perpusilla (Z77-2] ¥}
Ambrosia artenusifolia (S A] ) of| o Lindernia procumbens (5-2] =) olol o
Anphicarpaea trisperma (M) o | Ludwigia prostrata (9% v}&) ol o
Aneilema keisak (A9 Z) o o | o | Mazus pumilus (F5<) ° °
Artemisia annua (7] 545) o o o | Monochoria vaginalis var. plantaginea (Z27)H])
Bidens frondosa (W] =7} 2kA}2] ) o o o | o | Mosia dianthera FAMN =)
Bromus japonicus G A E]) o Oryza sativa (%)
Centipeda minima (=t 7}2] &) o ol o o | Panicum dichotomiflorum (W) =7 7] ) olol o
Chameacrista nomame (2-&) o Persicaria hydropiper (41 %]) o|o|ofo
Chenopodium albumvar. centrorubrum (% ©}5) o Persicaria japonica (8 %+ 1) of|o
Chenopodium ficifolium (F¥5 o}5) o | Persicaria nodosa (¥3 o}Aked 1) o| o
Commelina communis (52 74 &) o| o| o |Persicaria perfoliata (M =] W] 3) o|ofo
Annzl Crassocephalum crepidioides (F£3- U-2-+) o o | Persicaria thunbergii (1L7}2]) o o
Cyperus difformis (ZEA) ) Phaseolus nipponensis (M) &)
Cyperus iria GHEAM) o| o o | Polygonum aviculare (7}t] ) o| o
Cyperus amuricus (FE-A) o o o | Portulaca oleracea (&) 8] &)
Cyperus microiria (B¥-EAY) o|lolo o | Setaria glauca (F73o} A &) o o
Digitaria sanguinalis (8}28 ©]) olo|ofo o | Setaria viridis (7Fo}A| &) ol o o
FEchinochioa crusgalli (&) ojlofofo o | Solanum nigrum (75
FEclipta prostrata (3+8 %) olo|ofo o | Sonchus oleraceus (7 FA] %) o
FEleusine indica (&a}edo]) o o | Spirodela polyrhiza V) 2] 4}
Erechtites hieracifolia (Fr-&-/ V) o Vandellia angustifolia (=59 %) o o
Glycine soja (B%&) o ) o | o | Xanthium strumarium (=21v}2] %)
Humulus japonicus (3+4H4 =) olo|lo|lo|o]|o
Spiecies ArY A?Y B’ c? G
Sub total —
51 24 19 25 13 15
Alopecurus aequalis (558 ) o o | Lepidium virginicum (TS o] %)
Beckmannia syzigachne (71 3)) o | Lolium multuflorum (] 5.2] %) o
Cardamine flexuosa (%A1 o]) o o | Oenothera biennis (23] %)
Crepidiastrum sonchifolium (1S 7]) o | Rorippa palustris (4540 &) ol o
FErigeron annuus (7| 5 Zx) olof o o | o |Salvia plebeia (B} =} Z71) o
Bemial FErigeron canadensis (7 Z=x) o|lol| ol ol ol oSedum alfredi (&%=H] &)
Gnaphalium affine (8 %) o Stellaria alsine var. undulata (W] S U-E) o o
Ixeris polycephala (B%v}H) o Stellaria aquatica (&8 %) o
Lactuca indicaf. indivisa (7V= 15w 7]) o | Veronica arvensis (A 7] & & Z+)
Lactuca indica (5w 7]) o| o| o | Youngia japonicai (2] ¥ ]) o
Sub toral Spiecies Al A2 B C G
20 8 5 4 3 7
Perennial | Achyranthes japonica (4] -2 ) o | o |Ixeris dentata (%:B}) o
Agropyron ciliare (8 71Y) o | o |Ixeris strigisa (A1 %0}F) °
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Table 3 Continued

Article Species (Korean name) sites Species (Korean name) sites
Al[A2| B C| G| R Al|A2| B| C| G| R
Artemisia princeps (%) o o| o |Juncus alatus (&N ZE) o
Artemisia selengensis (5%;) o|o Juncus tenuis (&) °
Aster koraiensis (B 710 %) o Leersia japonica (Y= E) o o
Aster subulatus var. sandwicensis (28] %} 3}+) o Leptochioa chinensis (=33 A)) o o
Aster yomena (%:5-7 o) o | Lolium perenne (58 Zx) )
Cabomba caroliniana (9] &8m}&) o | Metaplexis japonica (+ZF7}2]) ololo
Calystegia hederacea () 7] ¥ &L) o o | Miscanthus sacchariflorus (< A) o
Calystegia sepium (W] 52) o | Oenanthe javanica (") Y2]) o o
Carex dimorpholepis (°] XA} %) o o Oxalis corniculata (33 ©] 5}) o
Carex dispalata (St3EALZ) of|o Phytolacca americana (W) = A} 3+) o
Perennial | Carex neurocarpa (33| AFZ) o o Plantago asiatica (273 ©]) o o
Ceratophyllum demersum (5-o]v}-&) o | Robinia pseudoacacia (O} 7HA| Uk 5-+) o
Cyperus serotinus (H =HFEAY) o Rorippa indica V) 7t ©]) o
Equisetum arvense (4] ¥271) o | o | Rubus parvifolius (82 E71) o
Equisetum hyemale ($:11) o | Rumex crispus (Z=2] A ©]*) ) o
Fimbristylis miliacea (F}&8H=4] 7)) o| o o | Rumex japonicus (22 A o]) )
Gnaphalium japonicum (E4HE) o o Trifolium repens (£77] Z+) o
Hemarthria sibirica ()R] 7] %) o | Typha angustifolia (N 7] F-E o
Isodon inflexus (2Fe}a}) o Viola mandshurica (A 8] Z2) o o
Spiecies Al A2 B C G R
Sub total
42 7 4 15 4 14 21
Total 113 (21%) 39 28 44 20 36 69

# . Naturalized plant

1) Two year old giant Miscanthus fields (Harvest), 2) Two year old giant Miscanthus fields (No Harvest), 3) One year old giant Miscanthus fields (Plant), 4) Abandoned

fields, 5) Miscanthus sacchariflorus fields, 6) Paddy fields

Table 4 Amphibians and reptiles in giant Miscanthus production fields and paddy fields

Family (Korean name) Species (Korean name) RV RY?
Rana catesbeiana Shaw (3227 2]) H(®) H(1)
Ranidae (7] +2]2}) - . D
Rana nigromaculata Hallowel (37 7-2]) E” (Many) E(D
Viperidae (A =A}2}) Agkistrodon blomhoffii brevicaudus Stejeneger (% 2A}) AY
Rhabdophis tigrinus tigrinus (Boie) (+8&-0]) A(D
Colubridae (0 3}) . —
FElaphe rufodorsata (Cantor) (F-A}2]) A(D

1) Giant Miscanthus production fields, 2) Paddy fields, 3) Chirp, 4) Observe, 5) Audience
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Table 5 Mammals in giant Miscanthus production fields and paddy fields

Family (Korean name) Species (Korean name) MY M2?
Muridae (]2} Micromys minutus ussuricus Barrelt-Hamilton (J123]) N’ (Many)
Canidae (7§12} Nyctereutes procyonoides koreensis Mori (V) 7-2]) X)), P AY
Mustelidae (Z#8]2}) Mustela sibirica coreana Domaniewski (Z:4]8]) A
Cervidae (AF&3}) Hydropotes inernus argyropus Heude (11.2}) E9(1), H(1), F (Many), X (Many) A
1) Giant Miscanthus production fields, 2) Paddy fields, 3) Nest, 4) Excrement, 5) Footprint, 6) Observe, 7) Chirp, 8) Audience
Table 6 Avifauna in giant Miscanthus production fields and paddy fields
e B
Family (Korean name) Species (Korean name) o] > > total
J S M J S M
Phasianidae (%8 2}) Phasianus colchicus Linnaeus (%) 2 3 3 3
Alcedinidae (Z-Z&A2}) Alcedo atthis bengalensis (Gmelin) (Z-ZA) 1 1 1
Dove (W] &712}) Streptopelia orientalis orientalis (Latham) (18] &7]) 8 2 8 1 3 3 11
Falconidae (v} 2}) Falco tinnunculus interstinctus (Horsfield) (8-%2-0]) 1 1 1
FEgretta alba modesta (Gray) (Zth ¥ &) 1 1 1
) Bubulcus ibis coromandus (Boddaert) (% 2) 7 7 7
Ardeidae (¢ 7}2]2}H) - —
Ardea cinerea jouyi (Clark) (] 7}2]) 1 1 1 3 3 4
Nycticorax nycticorax (Linnaeu) (3] 2.2171) 1 1 1 1
Corvidae (7}v}#H 2} Pica pica sericea (Gould) (7}2]) 1 1 2 2 3
Hurundinidae (A 8] 2}) Hirundo rustica Linnaeus (A 8]) 1 1 1
. ) Acrocephalus arundinaceus orientalis (7} 7] 8]) 40 40 40
Sylviidae (3] s+ =) - : =
Paradoxornis webbiana (Campbell) (-2 2] 2 53r°]) 55 | 55 55
Passeridae (Z+212}) Passer montanus (Linnaeus) GA) 2 11 | 11 11
Species 6 7 10 5 4 6 13
Population 53 70 | 118 8 17 21 139

Point of Survey

BI: Planting Giant Miscanthus, B2: Agricultural land

1) Giant Miscanthus production fields, 2) Paddy fields, 3) June, 4) September, 5) Maximum
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Table 7 Harmful insects collected by sweeping in giant Miscanthus production fields

. Date of collecting
Order (Korean name) Species (Korean name)
8.14 9.3 10.14
Gonista bicolor (de Haan) (%yw-7]) 1
Orthoptera (W] 5F7] %) .
Oxya japonica (Thunberg) (W ™| 5-71) 1 4 4
. Bactrothrips brevitubus Takahashi (P F-221H 9)) 8 1
Thysanoptera (ZH & &) e
Aeolothrips fasciatus (Linné) (L2 utZ=Z2E 9)) 3
Nilaparvata lugens (Stal) (F'8 ) 1
Delphacidae sp. (A7) 2
Ossoides lineatus Bierman (3= & ) 4
Cicadellidae sp. ("] 7] %) 1
Hemiptera (.= A &) Nabis stenoferus Hsiao (Z1'&70 8 7] =21 A) 1 1
Rhopalus parumpunctatus Schilling Gy Z =8 AY) 4 4 1
Nisia nervosa (Motschulsky) (Z7+%°]) 1
Cletus punctiger (Dallas) (A 27148 2] =2 A1) 2 1
Riptortus clavatus (Thunberg) (5the] 7ln| & 2] =& A)) 1
Coleoptera (G ¥ & &) Chaetocnema ingenua (Baly) (F=82 2| S ) 1
Diptera (3}2] &) Chioropidae sp. (=%Zv}2]) 1
Population 19 18 11

Table 8 Natural enemy insects collected by sweeping in giant Miscanthus production fields

Order (Korean name) Species (Korean name) Date of collecting
8.14 9.3 10.14
Hemiptera (&= A =) Miridae sp. Gy =4 <%=%) 1
Coleoptera (=73 H &l =) Anisosticta kobensis Lewis (4] 73 728 d)) 1 1 5
Ducetia japonica (Thunberg) (=¥ %0]) 1 1
Orthoptera (W 571 5-) Hexacentrus japonicus Karny (W] -<]) 1
Tettigoniidae sp. (91%]) 1% 3
Apanteles sp. (2)9H) 1% 1 1 1
Ichneumonidae sp. ("RA1E) 15 1
Gryon sp. (A9 EF9) 15 1
Platygaster sp. (25 EH) 1% 1
Hymenoptera (‘#) Telenomus sp. (&2H W) 1& 1
Brachymeria minuta (Linné) (ALu}=5t}e] £H) 1
Preromalus sp. (59) 1% 2
Dendrocerus sp. (At H&H) 1% 1 1
Kleidotoma sp. (58] -48) 1% 1
Odonata (2] &) Cercion hieroglyphicum (Braver) (522 7 2}2]) 3 1
Diptera (3}2] &) Tachinidae sp. (712 5+2]) 1% 1
Neuroptera (Z72}2] &) Chrysopa pallens Rambur (A3 Z2z}e] o)) 1
Arachnida (A7 &) 3 10 10
Mesostigmata (--° &) 1
Population 11 25 21

96 Faseeti=ed Ased Az, 2014
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Table 9 Arachnida collected by sweeping in giant Miscanthus production fields

) ) Date of collecting
Family (Korean name) Species (Korean name)
8.14 10.14
Neoscona adianta (ZyA] ©1 8] A1) 19
Araneidae (%AW 2 Neoscona sp. (912 A 1] 4?—) 1% 19
Lariniodes sp. (7184771 4) i
Mendoza sp. (27174371 “—? % 39
Salticidae (%A 73} Myrmarachne sp. CR¥1 717) 1 1id
Salticidae sp. (7% A ) —75 19
Tetragnathidae (271515 Tetragnatha praedonia (=27 1)) 18 .
Tetragnathidae sp. (77 JJr) 1% 2
Linyphiidae (A A v} Linyphiidae sp. GA4A Am 2 1 13
Lycosidae (5t A v 2H Lycosidae sp. (5 AR 2} 1% 1
Population 3 10
i Juvenile

(2-39) 3% 83} 181f2], 104 (13-149) 4% 73} 119}2]¢]
F50] ZolR7|2 YA (Table 7). BoR2E LglxRo
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AReE Ay, F 57ake7 ARE e, A7lds 25 17F 330}
2jot Au]. A Solf 2427} g ZWI k= Table
8ol JebfGITt. A& HA] Lolid7] 2] Aol wha} Al AR
9] H|ggo] L*ﬁ& ‘ﬂg% 250 7 E}Oﬁﬂl Ax =g,
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o= Az} lﬂ ] oL} ﬂi]t” 7] = YHlE ies,
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Algk Aog AzFECh YHE AnFs 89at 1090 A= 13
7Rl el 543t Axl Table 90 AAEH vle} Zo] 2 5ato
&319ct.

v Ao deo|2EM (Malaise trap) AA|sto] A
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Table 10 Insects and bugs collected in Malaise and slam

trap
Trap |Date of collecting]| Hymenoptera | Diptera Other Total
) 8. 13~14 23 53 11 87
Malaise
9.2~3 122 250 79 451
8.13~14 82 264 32 378
Slam
9.2~3 36 67 12 115
Total 263 634 134 1,031
sk, ERle) B4 A2 71 Ak A Aol 2
s vA=t EY AU H7F 04 k2 B2 Folqlrt
o] = Ef2 B EQI F7boA W2 HE =2 3] &
ol M A= AT o S TownesBat W2 =olof|A

nfz] <] 1%—01 A==, EFY AR SHR E5 26371,
mte|s 6340t HgiEgEo] 2 A= Ay ol
A9 vt WA T ZAESE 95 ARERI o=
Efjo] 23H 135 AP flof EfE Waeh Ao 2
AEeh, YRE 252 Table 103} 7ok
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