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A Study on the Habitat Environment and Mutualism with Ants of Genus Melampyrum'
- focusing on M. roseum, M. setaceum var. nakaianum and M. roseum var. ovalifolium in Kangwondo -

Jae-Hyeon Lee’, Dong-Pyo Lyu3, Gab-Tae Kim®"
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ABSTRACT

To search for habitat characteristics of myrmecochory Melampyrum species, diaspores and related ant
species, habitat characteristics, collecting fruits and diaspores of three Melampyrum species, cafeteria
experiments, and the related ant species were studied from May 2012 to November 2014. The habitat of
Melampyrum species was south-facing open forest edge with slightly acidic soil and relatively shallow soiil
layers. Major plants coexisting with Melampyrum species were four woody species including Quercus
mongolica and four herbaceous species including Carex siderosticta. These Plants might be host plants of the
Melampyrum species. The shape of the diaspore was an oval seed attached to the white cap on one side.
Significant differences is proved between three plant species in weight of diaspores, seeds and and elaiosome
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ratios. Mean values of diaspores weight showed 10.6mg, 8.0mg and 7.2mg in M. sefaceum var. nakaianum, M.

roseum var. ovalifolium and M. roseum, respectively. The heaviest elaiosome is M. roseum var. ovalifolium with

1.2mg, M. setaceum var. nakaianum has 1.0mg and the lightest elaiosome is M. roseum with 0.8mg. Major ant

species frequently transporting the diaspores of Melampyrum species are Myrmicinae four species; Myrmica

kotokui, M. excelsa, Myrmecina nipponica and Aphaenogaster japonica. Further studies on Melampyrum

species, hemiparasite annual myrmecochorous plant, and related ant species should be needed.
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oA Mw =& (M. setaceum var. nakaianum)®| Y54 &otol FLAA(m)S FA8L, 352 JE(m)E 57
£ ZlstiaL, AT tistd shetv o A3 St stolon, T 19MAE EEAE RAFSIITH Z2AG A}
A EH =2 EM. roseum) AHYAE Elstgith g = 2 4R Yol 23FH1 x ImE 2 47424 F 7670
L 29 E(M. roseum var. ovalifolium)& ¥+ ftH & £ 2Abelgl o, 2AY 2B 7F F9] JfA¢E RAL
AP Ed QI AR oA AR E Felste 2AF thAtA steltt.
(Figure NZ A1A 3} ).
3. MitH|(Diaspore) EM, BOAE(Cafeteria Experiment)
2 gEIHo] EAL
AT PAAAEE 20139 9~10€ 0 FAE =AU
o, Mg &g FA 9 deto]ed FH F& 10-80x

3 Ka_ﬁgwondo

A A 8] 7 (V8 Discovery, Zeiss, Germany) 2 2 #2511
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METTLER, USA)Z 524 4ul5 sof %aksli, 7
(Megaview ProG5, TERASAKI, JAPAN)Y} A& o]&
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2T A3 AFEE 22 Microsoft Excel?] £4
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Figure 1. Location of study sites in Gangwondo = 010} el }uﬂ:/}(_ CF) CX6)= & ?0_}”\ R
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AN E=A sl
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Aoz} (11 = Ke] AAL L% OFAH ok
OL]_ ]-(—L-E; Oj‘]a GPS) o ]‘9 E‘lﬂE) EOTL-; E—OpHa 1 I:HhE_Pﬂ'%—ﬁ A'I&!xlg_l i}g_&?_‘l
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mo] Amo 1Al > oA AR 2755 Table 1.o] Hich HigHZ
%39 £E2 A A H o] Z(Diameter Rule, Malaysia)g ©] & AAAL QR GApHo s woFo] THT, HjL7}
Table 1. Description of physical features, soil and tree cover for each plot
Study Area Mt. Odae Mt. Sukbyeong Mt. Jungwang Total
0. of sites
Items 7 7 5 19
Altitude(m) 1,168~1,353 786~857 905~914 905~1,353
Aspect S~SW SE~SW SW~W S~W
Slope(°) 25~30 22-27 17~26 17~30
Soil Moisture(%o) 5~22 5~10 8~12 5~22
Soil pH 6.7~7.0 6.4~6.9 6.4~6.9 6.4~7.0
Litter Depth(cm) 2~3 3 3~4 2~4
Soil Depth(cm) 25-28 2730 29~31 25-31
Tree cover(%) 70~80 70~80 75~85 70~85
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Table 2. Mean Importance Percentage(M.I.P.) of major woody species common distributed for each study area

Study Area Mt. Odae Mt. Sukbyeong Mt. Jungwang

Woody Species U M L MIP U M L MIP U M L MIP
Quercus mongolica 76.6 23 7.0 402 693 31.0 128 47.1 828 456 81 580
Pinus koraiensis 234 243 16 200 28 1.0 1.7

Pinus densiflora 25.1 1.1 127 93 4.6
Fraxinus rhynchophylla 28 1.8 28 2.5 11.2 1.9
Rhododendron schlippenbachii 19.6 451 14.1 272 193 123 1.7 0.3
Rhododendron mucronulatum 164 6.4 6.5 46 28 2.0

Acer pseudo -sieboldianum 140 99 6.3 49 85 3.0 83 52 3.6
Acer pictum subsp. mono 1.2 0.4 1.8 1.6 0.9
Tilia amurensis 1.0 82 1.7 4.8 1.6

Acer komarovii 1.0 1.7 0.6 1.0 0.3

Tripterygium regelii 2.3 0.4 31 128 32 31.5 5.2
Lespedeza cyrtobotrya 1.7 0.3 28 7.6 2.2 2.2 0.4
Symplocos chinensis 37 13 1.4 55 11.8 38
Lindera obtusiloba 33 87 2.5 223 144 98
Rhus tricocarpa 2.2 0.7 103 3.1 4.0

U*: Upper layer, M*: Middle layer, L*: Lower layer, MIP*: Mean importance percentage

s, BoF St vl A WE2 AN HEshe A FHORE Hol7h o] R A= oz HHHTh Al A oo A
o= dEt Ef2AF A= Dalrymple (2007)0] = TEALE Y #F32 AZUE, gHeUr, 25,
oA "E7]Y ghaf ol &Rl M. sylvaticum©] Bj==7} F 25}
3 2TZzo] gl g o] kA EFo|A ATttt B Table 3. Importance Percentage(1.P.; %) of major herb
1ol oA AT UEWon], B 2l AL o LautE species common distributed for each study area
& AR EofpHE MY BT, HA5T EYS Sy A ML ML
o] Hlw A 42 HFFAIH f@Fol dEl & 7AYo A] Herb Species Odae  Sukbyeong Jungwang
AR QA 43 5 e dijhE Y] A e Melampyrum setaceum 9.6 20.3
A= A Y 5 AEEE AUFE 276t Hig Melampyrum roseum 10.4
WrEaol AS3 9 AMRA= AYstA] Folg o, Carex lasiolepis 10.3 3.6
2013-201449 ZAMA L dg iE fA57F A F Carex siderosticta 10.0 11.0 14.1
ZolE59les sholalelrt. B HiguEar dujch A4 Calamagrostis arundinacea 7.7 6.3 3.1
st AASS B47) olBHE A Sasgon gu e ebkean ooy
AR RASAE B S o2l A deliel o T L 01 261
Amle] SAAER WA she gk kol Eolw, W7y she Saussurea grandifolia 6.3 2.8
HNEEL SR S stol| qiztstA vhg3hS gAgth Ainsliaea acerifolia 5.0 0.8 7.1
AR E T, Polygonatum odoratum 2.8 2.2 0.7
Viola orientalis 1.8 0.6
E= o Acer pseudosieboldianum 1.4 0.3 0.4
2. H=BlEES MAXIY £2 SHAY Rhodol;’endron schlippenbachii 1.1 1.4
2 A BEALR BB FL S0 g S LerE ! e o
A AP B ot e -4 A (MIP)S Table 2.9] Artemisia japonica 0.5 2.3 2.0
Bl dy /“1/5-]1]% 5—/\]';[101]/‘1 TEHoR /EJ]—%QJ /?_]Z?]._L}' Smilax nipponica 1.8 3.7
7 AL lleh Aatat SAF A9 A% Fol Viola diamantiaca 0.9 1.2
2 AUFY Bxl yepgon, AURr) A Sk Az Atractylodes ovata 0.5 3.9
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259 ofdl FHj= Kim(2011)0] Hiugh w2] Fej(Le

A, FAL dRE gl He EA] HEEFH ),
FAE GRS AL e FECHOI I 2o, FA4
9 S 2oldle &ffol FHEUE of71EE) S
= TEEH. v ES Fbo| FHA Aole F3st
A @3 A7)ek FEol M2 Aol7t k. AuA(FAH+
dzpol o), A4, dtoled 59 THe AT A,
AutA|, T2k ‘%‘ AA vlee F3F A=Y A A 94*?,
of AU HeES 35 TolA At TF2 A
HEggEo] 10.6mgO 2 7P FARL, G E]‘['“Ol
8.0mg, XHLIE 7.2mgo| &O 2 UEdH. detole
& T dH=Ee] 12mge 2 7P FARAL, A
L2 1.0mge| wojglen, EHe2|itEo] 0.8mgl 2

Table 4. Diaspore characteristics of Genus Melampyrum

. ) Elaiosome
. Weight (mg; mean+sd) ratio(%)
Plant species N Sood Bl
1aspore (& alosome
(D=S+E) () ®  EDOx100
M. setaceum var. o610 96106 1.0£042  9.43+3.05
nakaianum
M. roseum 72408 64406 0.8+0.08 11.11£1.05
M. roseum var.  g,.08  68:08 12:0.16 15.00+3.17
ovlifolium
F-values 17917 26557  2.37NS 12.427

** mean significant at 0.01% levels, and NS mean not
significant

7P 7he R dekol sk FRHle A =EiEoel 15.0%
2 7P A debgal, A sEEe] 943%E 7MY WA
LERA T o]2fh 2= Lee(2013)9 AR E HIgo 2 &
7h 2ARE eEstel dojal Ao

7t 2UE 249 ARE ugto g BARNG A1) o
gol e FFE Al BE FAH f25 vehdlch
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2 AESE0l Histole 9535 2 %S sl ol
g A3t+= Dalrymple(2007)¢] %17 *},‘ 1% M. sylvaticum
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WAo] AYFES 490 Aolet ArHh
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4, MOHE E07t= JMO|E
A =eihEo] AAsts etj4t H2S FoA= 2
EZ B u)(Myrmica kotokui)7} ATtA & Eoj7ta, A4
Ab 1ol A= gote| & r|(Myrmica excelsa)®t 7HA| R
W} 7 u)(Myrmecina nipponica)7} ATAE Eoj7F= A 0]
TEE QT g eltEo] AAste follie AEFE
Mul7h, Fu=girEo] AAste SFAtdlAs 424ty
Nul(Aphaenogaster japonica)7t ZtZt AA| & Eol7k= A
o] THE UL} o] MulF olgo An|A, WEo]7fn|
F 5o WHE 7ML AnE o Ao] HEEHNoH
w0 Ui Aot AuAE Fol7HA & Zatsith A =g
WEe| FA7} kol aro] ZeAt AHE & vherol
oA sl Ao) BHENL. oleig Aake e Arjulz)
2 242 714 wo| Holm etk Gorb and Gorb(1999)94
BIE ol BHo| A& AuSo] AuAt YT £AY
oo 24 Hojhn A7) Aoloh Bkl thFigure 2.
D). % diete] MW FAE AA R o a4 T4
(Gibson, 1993)1} wAdHd o 93t £} Z Al(Ohkawara et
, 1997) 0.8 Hol 47 HAFY Iy gAY 59
”‘Oli v, o LeitE2 WAl MdufjsiA g Ao
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M. roseum

i ;
M. 'roseura var.
ovalifolium

i 6 ’
M. setace}’ﬂt var. Abandoned seed of M. without

nakaianum elaiosome onthe. ﬁﬁ'est ' flogi

Figure 2. Diaspores of three species Genus Melampyrum

gt AbRET A AR 7E obd fAF9 At S o
Aol M= FAmet F=E v 7t ZEdstA o=ewE
&9 AAE Eoi7be As FAskel. ol die
Zju) 7} S AA 73A A (historical constraints)of| 2J3te] 7%
A9 AuA S Adestes Ao] ofyet Aojdegtoz Ad
Bth=(Peters et al., 2003) K 118} 7fuj o] AeEis) 7} £
Ao FFstn], v Ho @ EAS e
(Edwards et al., 2006)9] H117} 58S AUt AlRH
ok HEgRES AR A A S 2Es] Fol7he i
v EF Fubyfojobai(Myrmicinae)ol| £3h= 34 4%

Figure 3. Diaspores of Genus Melampyrum. and ant species
transporting thr diaspore. A; M roseunm and
Aphaenogaster japonica, B; M. setaceum var.
nakaianum and Myrmica kotokui, C; M.
setaceum var. nakaianum and excelsa, D; M.
roseum var. ovaliflorum and Aphaenogaster
Japonica.

o s3] A2 JveR ZEFEM], Fotl &N, 7}

Ao of d 2| 2 29l Hglow, Fupe Ay
njotite] &3k AulE titE e, dF TR
EAA, Aot YL, w3%olE AEdte SR o] Fo
A Aoz Haxe} gold g 5 B=54< 223t
H, e ESe FAAE FeT Folzt Bdn
RE714 ol Eolv Au7t $AE AtEstE M

of Aol ol Ao AREALY o} ol A0

FE4 JUSY 2ALF A9
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