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Study on the Growth Characteristics, Botanical Composition

and Fauna Distribution of Wildflower Pasture

Deuk Soo Kim, In Duk Lee* and Hyung Suk Lee**

Abstract

The purpose of this study was to suggest the possibility of utilizing the wildflower pasture for promoting
public interest. Growth characteristics, botanical composition, fauna distribution on wildflower pastures were
observed.

The experimental design included two treatments: native wildflower pasture(NWP, turf grasses 6 species +
native wildflower 11 species) and introduced wildflower pasture(IWP, turf grasses 6 species + introduced
wildflower 9 species). The field trials were carried out on the experimental pasture plots at Chungnam
Natioral University from 1997 to 2000.

The results obtained are as follows:

1. The flowering of wildflower was maintained continuously from May to September, and the colors of
wildflowers varted seasonally during this period. With native flowers, however, Hemerocallis fulva,
Belamcanda chinenis and Aster koraiensisi showed problems in lately germination and early establishment.
Meanwhile, Introduced wildflower showed not only excellent germination and early establishment compared
to native flowers species but also maintained brighter colors. But Coreopsis tinctoria, Achillea millefolium
and Rudbeckia bicolor had colonized at a higher height or possessed stronger rhizome.

2. The appropriate species of turf grass which maintained continuous seasonal distribution are thought to be
tall fescue, perennial ryegrass, Kentucky bluegrass in NWP and IWP.

3. Botanical composition of wild flower in NWP was arranged in the order of Achillea sibirica > Lotus
corniculatus var. Japonicus > Dianthus chinensis > Plantago asiatica > Taraxacum platycarpum > Viola
mandshurica > Aster koraiensis > Vicia tetasperma > Lespedeza stipulacea > Hemerocallis fulva,
respectively. The highest seasonal distribution of native wildflower, Achillea sibirica was in spring and
summer, Lotus corniculatus var. Japonicus was in autumn.

Botanical composition of wild flower in IWP was arranged in the order of Achillea millefolium >

Coreopsis tinctoria > Silene armeria > Coreopsis lanceolata > Rudbeckia bicolor > Sanguisorba

officinalis > Centaurea cyanus > Chrysanthemum leucanthemum > Dianthus petraeus, respectively. The

highest seasonal distribution of introduced wildflower, Silene armeria was in spring, Achillea rﬁillefolium

was in summer, and Coreopsis tinctoria was in autumn.
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Wildflower in IWP showed 2.27 times higher distribution than that of native wildflower in NWP. Hence,

as the first factor to consider for the distribution of the native wildflower pasture, it is necessary to select

more native wildflower species in order to maintain the various colors. the botanical composition, and the

seasonal distribution and lasting time of flowers in pastures.

4. The distribution of fauna on the ground of wildflower pasture, especially IWP, tended to be higher than

that of conventional pasture.

In conclusion, wildflower pastures increased the number of fauna, and maintained flowering from spring to

autumn. This result made the utilization of wildflower pasture for promoting the public interest to be

expected. To distribute the wildflower pasture, however, it seems that the production of wildflower seed by

means of cultivation and selection of more native wildflower species should be considered first above all

the other factors.

(Key words :

=
Hu

N
LS
ox =
2 o
(¢
2
ox
k)

X
Lo

J8 du
ot

to

4

o

ok

_{

3

)
o

g
o
rlr
I
olo
N
2
)
olN

o N
Jo Kl o [0 rE & B

5
o

)
o

BHEEE ozt 2o 27H = o5t A
42 AAFoz tpdAdolojol s, Ay
o2 ko] Wz Folok sla, AIFAZIY EF A
Z R R &7z Sol AlHe| ulel i A
Exsojol sin. Fdoz AP Ao T
olok &}i=u|(Zobelt9} Simon, 1992, 1993*"), Frame
F(1990) = of stz ERZHA & THY of
A7t BAEa GEg04 BAPE A Y
3 st =F AAH9 FaAE Fzsgch

FH, FFAREL A AN s83HE HA
g otz AP &L ok EF 40%+ 3
BEF A%+ FHEF 20% 1 AND ¥ Ao

v}(Schulz, 1987°), sHZ@e] zde 24 A
9 E% Y /1487 2d9 we zdsd 33
ste ol wigAsdn ®¥ud dl vHKopp,
1984; Lehmanu %, 1985; Hilderbrant, 1986; Hilder-
brant$} Schulz, 1987; Schulz, 1987%)

T FE UM E A AdredTFaE,

Wildflower pasture, Growth characteristics, Botanical composition, Fauna distribution)

1998), % ¥d71¢4d, 74 v&71e4E 2 £
g AHEEATE ol A okAge] WY F
AR, Aot F4 R FL1E0) Qg A7E
Fstn don, okdstEFY ATyt o
A77h A5H3 ol(H, 2001 F, 2001) =24
8% 44429 Faqel AAAHT oM,

Hog o]g]3t o] AAANE ofsh Ox.]z},o

o grels FHMN 1 240 d2 ZxFn
NE AL iy Ay ¢ doja AT

a8y 2 =FoA go] X ofgzE &
Ag of st A HF AFE otAAA FU
Me A=E et gl g9 8 JdME
T AR T TEZF SXNM AdHoz 3
ZHF9 ol E Eostd £ Huy
A=

w2 AdelAE AR(F . 20012l o]
of Zab oblBlAx W 9w okyatzA Y A3}

Az AFAE R, 2o A7, AEE A9
Mat W xANe B §& A B45o
obdst ZA el olg FHI X S Ly

-
MY EREGEL ALAA A¥e A48

o}

O e ¥ Y

¥ AEe sddEy s %3 hﬂz %
ol A 19973 B8] 2000472 s 8letgel. ZA of
Az 2 A4 ofAFgxAY FAERRT,
gEuy, Avge, B9y 22U FEAS ]

metr] A BYEREA 2 Wz THzA

-234~



Kim et al. :

EHad, AR0FY 4NEe ARE S5
20012)sh 2h ¥4 RAE % oz 2FE FR

A R NEYAM AY SR, FHARE
& 2A A Tz AL A3 HEAS
zd4d7 23g HAsA

BEER ZAE $AzHANN HAEY &8
o] ¥ Hl'd pote]l FAIG ok E £F dER
FFE 1 6047H2Y 169 ~49 16%) A&EAT
FEE AEEZ W9 Im’ potol A 1654 49t %
© Hate 23 % HEEAHSE AEERE 24

BRAl ] Mg, S FfA)A] 7
g& 71Esgaen, A Trie
£} ud @ F& VN EsA ME &Y
T M AANRE A LAY dFE 7S
stk AEE AAFEA ]-\_ turf graSS-/] 39 7t E,
*ﬂ 50cme] WHES o

T

S Agae AN A2 T)s

A4 zAe £TE FEY
MaE sk gol @ A
F AN T 18T 250

S ge ze

fir
5
2 £
2

=
AAE 900m’s EFFS ol
3Eos AR F B A 5
2 A F2 s 7 28,

m 2o % JF

1. OFEQ} OFA43}Q]

Algol FAE okx W ofAlglel 3@YTF 3
W oz NIEAL FAE At table 13 2
o

B E(Achillea sibirica)L Z 117} 66cm, 7N3F 7§ A
A7l 59 11delder, MadrE 849 66Uz
ZAEAT FEY 7HE AE7E 87Yole
M, %o Aze WAoot ey} ©](1969), ©
(1982) ¥ =231(1990) & EE9 M3zt A&7
kol 7~10¥olg 7]&g up o] B AjE As}

o2 xo)lg HHTh
) 5 Z(Lespedeza stipulacea)& 2117} 6lem, 7§

5 AAAE 84 39, AF TV 99 3, A

Growth Character of Swards of Wildflower Pasture

A&71EE 31, B A2 dEFINUT FHF
(1973) & ©}(1982) 52 wiEES Mg 7]|zte] 8~
9golet sto] B A¥AFASG 2FHAG. 1Y
1(1993)= WG EY ME7izte] 8~10¥0je} &t
® AEEARG 17]de] HAAUT

A vl (Viola mandshurica)<
7t 3¢ Ho|glon,
AEer= 59 13,

ko,

3_17} 2lecm# ¥
Mk AAA7IE 49 164,
N A&7 27492 &
LU I St IR R R I e =
1%401“1 M7k 0](1969), FAA
(1973), ©1(1982) % F#3(1990) Fo] Lz
Ze A3

2 73 o] (Plantago asiatica)x #*

fo Il

A %‘-_0

EN

m

7} 17emE 717}

Agrow, A3t AAA7IE 59 289, A wrE
749 59, AMEAL7Ie 38Y olglen, & A7

o WAtk 2 ol(1969), FRH(1973) B
01(1982) 5& A7l Ma7Ibel 6~8Wolet »

nate] B AlfA e AolE HEt

#)) & o] Z(Dianthus chinensis)2 %17} 58cmo] )
ooy, M3 AAAZIE 5€ 299, A F71E 8K
11, 7Ast AL7132 7442 7 #Helgledw, ¥
Mz A, A ”%ol&’ic} A 5(1998)= o =
o9 JM3}r|zte] 6¥~8Y, ¥ MZALE BET Mo

Z H3g vk 9l tﬂzﬂaﬂi B AgEns ¥
FE At .
U E #l|(Taraxacum platycarpum)=" %117} 16cmE

et AAA

717F 7¥ zgken, 71e 49 124,
Mabdrle 549 8Y, ME A&7 2688 F
AE ofA e FolAM sMA FHdow, £ Aze #
Holdtt. A7 ©](1969) ¥ ©](1982) T ol

o]
BoE A gxmgort 7‘(1998)—"— i3 )
MEt713ke) 3~590le}t &t 1Y A 4A A
339eS Bustgd.

H =D o) (Lotus corniculatus var. Japonicus)= Z
127} 62cmol R o, M MAA 7= 59 13Y, A
3 %7l 99 299, AV 13992 F
AlE obAl B FollAl M METIe] LAEE &
ARt # A2 FAouTh FAAH(1973) ¥
198 5L Wil AHITE 6-88ol
st o, B AlgeMe & 271Y A= A3zt

of AFAAUY. Y
Ag71zrel 59 FaolA 99 stenA FAH
& B ohJe, 4198 EIG whep go] AT
Fuw ARANE $5% RO mol F4b ofAl

& 248 243 9 gl F9@ 239

ol gAlo] Moz AI

—235-



Kim et al. : Growth Character of Swards of Wildflower Pasture

Table 1. Mean plant height and general characteristics of anthesis of native wildflowers in

1998 ~2000
Name of wildflower prIe)-ztrlechZis po?:z:t}?:sis Lo(r:é:)ity Color I‘I‘Zﬁ;‘[
Achillea sibirica 11 May 6 Aug. 87  White 66
Lespedeza stipulacea 3 Aug. 3 Sep. 31 Pale yellowish pink 61
Viola mandshurica 16 Apr. 13 May 27  Moderate purple. White. Violet 21
Plantago asiatica 28 May 5 Jul. 38  White 17
Dianthus chinensis 29 May 11 Aug. 74  purplis red. strong pink 58
Taraxacum platycarpum 12 Apr. 8 May 26  Yellowish green 16
Lotus corniculatus 13 May 29 Sep. 139 Yellow 62
Vicia tetasperma® 23 Apr. 28 May 36 Reddish orange 45
Hemerocallis fulva* 25 Jun. 3 Sep. 70  Yellowish green 79
Belamcanda chinenis* 28 Jun. 26 Aug. 59  Moderate reddish orange 62
Aster koraiensis* 20 Jun. 23 Sep. 95  Pale purple 66
* observed two years.
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Table 2. Mean plant height and general characteristics of anthesis of introduced
wildflowers in 1998 ~2000

Name of wildflower przz;ihZZis pog—a:)t}?efsis Lo(réi:)ity Color I—ziiril;t
Silene armeria 22 May 1 Jul 40 Deep pink 57
Coreopsis tinctoria 3 Jun. 14 Aug. 72 Light red, yellowish green 103
Achillea millefolium 23 May 17 Aug. 86 White, pink 65
Centaurea cyanus 9 May 26 Jun. 49 Violate, blue 104
Sanguisorba officinalis 20 Apr. 2 Jun. 43 Light purplish red 94
Rudbeckia bicolor 6 Jun. 24 Avg. 79 Yellow, purplish pink 111
Dianthus petraeus 2 May 9 Aug. 99 Pink, strong pink 26
Chrysanthemum leucanthemum 6 Jun. 28 Jul. 52 White 90
Coreopsis lanceolata 22 May 25 Jul. 64 Yellow 41
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Native wildflower pasture(NWP)

7,

> B

Introduced wildflower pasture(IWP)

Establishment (Sep. 2. 1998)

Establishment(Oct. 13 1998)

Fig. 1. Established status in 30-days(left) and 71-days(right) after seeding in different

pastures.
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Summer
(Jul. 19)

Autumn
(Sep. 20)

Native wildflower pasture(NWP)

Introduced wildflower pasture(IWP)

Fig. 2. Seasonal changes in the botanical composition in native wildflower(NWP) and

introduced wildflower pastures(IWP).
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9] HMEEE 7-9F/m’e HAE xF &
Fol7l gigih e opsle AMBEE 7
8 At A L 7V FE(Achillea sibirica)o] 135 /m?
2 7} "ol BEXFAUN, thgol w2 o|3(Dianthus
chinensis)©. 2 8F/m’, W= ol(Lotus corniculatus
var. Japonicus) 65/m’e] o7 BEAEHJoL,

(F/m)=
5z 3

9ol 7lgp b okAFe] AAL 1~4F/m'7t #
Exo] AL HWHE FASE AER JAREV}
22 HolAdoh

%%_ AL of A 2AAWP)Y] AS FHEZ

= 6~ 125/me AAREE YEPAT o3t

35‘* e 1dAe] FRR 27| AH0] YA
A ol W E(Silene armeria)o] 41F/mE 717
Wol] EEXHUN, tgo] FEF AsFL 7zl
A Y5 ZE(Achillea millefolium 1.)°] 31F:/m'E &

oA stz Fo] vliste Wol BXEHJQOH, x7] F
zto]l =@ o) o] X|(Chrysanthemum leucanthemum)i=
2R AV S REI

Aaxoes wH, 53 Aok sts wolgt x
71AE& 2 A3rEo] 2=t op Akl HlEte] Ay
How wopd % i oPASHE A0FmTt BF
HA™ o, 9=t ofAsE 111F/m’2 4t
opstel Msto] o 3MAE He HARYE
BT o= 92 okgEel AE olnl A
ol FaxtdA F3E wF AME L Aol

oy

composition(%) of turf grasses from
2000

Botanical composition

Pasture Season
TF PR KB RT RF CB

Spring 25 33 20 13 S

NwWP Summer 25 34 18 13 5
Autumn 30 35 19 6 S

Spring 25 33 13 12 8

IWP Summer 28 33 14 12 8
Autumn 27 38 17 8 5

NWP; Native wildflower pasture, IWP;

Introduced wildflower pasture.

TF; tall fescue, PR; perennial ryegrass, KB;

Kentucky bluegrass, RT; redtop, RF; red fescue, CB; creeping bentgrass.
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Table 4. Seasonal changes of mean botanical composition(plant No./m?) of wildflowers
and legume species from wildflower pasture types during the 1998 ~2000
Botanical composition
Pasture Season
AA RC BT BM AS VT LCJ] VM HF AK DC TP LS PA
Spring 7 9 7 9 13 1 6 3 1 1 8 4 1 2
NWP Summer 6 9 2 4 35 3 10 2 1 3 6 4 4 6
Autumn 6 10 2 2 3 2 11 5 1 3 3 4 1 6
AA RC BT BM SA AM CC C(CT RB CL SO C(CoL Dp
Spring 12 10 6 6 41 31 5 13 5 2 5 7 2
wp Summer 5 8 1 1 9 42 7 33 7 3 6 9 3
Autumn 5 11 1 1 6 41 2 49 7 3 5 4 3

NWP; Native wildflower pasture, IWP; Introduced wildflower pasture.

AA; alfalfa, RC; red clover, BT; birdsfoot trefoil, BM; black medic, AS; Achillea sibirica, VT; Vicia tetasperma, LCJ;
Lotus corniculatus var. Japonicus, VM; Viola mandshurica, HF;, Hemerocallis fulva., AK; Aster koraiensis., DC; Dianthus
chinensis, TP; Taraxacum platycarpum, LS; Lespedeza stipulacea, PA; Plantago asiatica., SA; Silene armeria, AM,
Achillea millefolium, CC; Centaurea cyanus, CT, Coreopsis tinctoria, RB; Rudbeckia bicolor, CL; Chrysanthemum
leucanthemum, SO; Sanguisorba officinalis, COL; Coreopsis lanceolata., DP; Dianthus petraeus.

g9 wrdol, A ofAste wol, 2V|AS F
AH A o} obAS A9 2T AHA
£ thael olelgel Arky SAT:

A5de FHEZx 9 ofAsly HAYREE X
W, A ofAst A Y] HE FHEZ NAEEE
2~95/m’e] W R EAo| v]3o birdsfoot trefoil
5 black medico] ZH4¥19ith 1Lt obg3he] A
BETE B9 A4S b FEo| BFmE

% wol RTUNL, B Wiatol 105/mio]

ou ol A o|(Plantago asiatica)7}y Z+
2} 6Fimt woR REHAG. 1 9ol Aeh 34

o 1~4Fmi7t $EHO) AL BUg
APEE7 e A0E BATh
g7 FAHEANAE FoHE
Z9 AAEE7 1~8F/m’e HYE BAd=d, &
Aol v)3}e] birdsfoot trefoil®} black medico] Z+z}
1IF/m’E ZaHEAv 28y oklge B3 W
o] EEXHYY TEUYE 9F/m’E 7 @
of Ztad widd, ZHI AFAS 7H MIGF
Z3 7] &(Coreopsis tinctoria)7t 22 425 /m’,
3B3F/m’E F715 QA vhFrame &, 1990).

AR Hor AFHAE 4t Y EFEAY T4t
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ke
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Aste] AR EE 1207m'E Fopdstel] Blat g A A 3 ok Fe] =97 o
=13 =2

o o 3AES e A4 PEE wAch sk Tk swyHolol sAom, B4 ok 243
@ol opgE AN ofAEY AYREE 1 A # 2487 At FNTE A4 b
29 3% Mou Gk Aol SA dEhie 0B F e ALAn @A dho w5 we

>4

bol shwel ol MAslolol ¥ Aow By
(Zobelte} Simon 1992. 1993*")

H
g}, Frame S(1990)% oA g} EF 2 A A HAHE F
T 7o _%_Z__‘O‘_ A]_g_o] Ql—/do}.o% <3 }O:]E—} )3 =

©
W 2T 27 AR Y GEAdA FAS A
HA% 2F5 aEHAdn 3o B ANdREge 5 ZX|9 SE4
FAMS AEgs Bag b ]l
ol dHE HEH B u, R4 oAz ZA ] AR BRI YAMF L EFLE F
g ZAstedle & ogfel A& Aoz 2 AE *184734— table 59 Zth FHde EHY
o, oot e By g AE mEd ok (4pis mellifica), BT (Nilaparvata lugens), “rolzjn)

Table 5. Distribution of fauna on the ground in different pastures during the various
seasons in 2000

Species of insects

Season  Pasture

PX AR LA oV AL GS NL PA BI AM HA Sum

Ccop 0 0 0 2 4 1 6 0 0 0 0 13

BOP 0 5 0 3 6 2 9 2 0 15 0 42

Spring  NWP 0 4 0 3 5 1 8 1 1 15 1 39
IWP 1 6 1 3 6 2 9 2 | 17 2 50

Mean 0 4 0 3 5 2 8 | 1 12 1 37

cop 0 0 0 6 8 2 17 1 0 0 - 0 34

BOP 0 3 1 9 11 4 28 3 0 17 1 77

Summer NWP 0 5 0 8 Il 5 32 2 i 8 1 83
WP 0 5 0 11 14 5 31 3 1 19 2 91

Mean 0 4 0 9 It 4 27 2 1 14 1 73

COP 0 0 0 3 0 0 33 0 0 0 0 36

BOP 0 0 0 5 1 0 34 0 0 0 0 40

Autumn  NWP 0 2 0 4 2 0 31 0 0 8 0 47
IWP 0 2 0 3 2 0 30 0 0 6 0 43

Mean 0 1 0 4 1 0 32 0 0 3 0 41

COP; Conventional pasture. BOP; Bottomgrass pasture, NWP; Native wildflower pasture, IWP; Introduced
wildflower pasture.

PX; &9t (Papilio xuthus Linnaeus), AR ; v} %3 }8)(4drrogeia rapae Linnaeu, LA ; F A Uvl(Lycaeides
argyronomon Bergstréisser), OV ; W W5 7]1(Oxya velox Fabricius), AL ; wWol7)|v](dcrida lata Motschulsk),
GS; o X (Gampsocleis sedakovi obscura Walker), NL ; B F(Nilaparvata lugens Stal), Bl; =& 2|(Bombus
ignitus Smith), AM ; ZEH(Apis mellifica Linne), PA ; =¥ A (Palomena angulosa Motschulsky), HA ; % 7}
T 2(Hyla arborea japonica Giinther).
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