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3+" Lkjqïgum¾" rqdqïmc" îgumÈ" dqvcpkemÈ" urqngïpquvk" rTk" CX" îT." îgumÈ" Dwfþlqxkeg=" P¾dTgypÌ" :5."
E¥"耕"5:8"23"Uvtcmqpkeg."g/ockn<"tcfko0rcwnkeBug¦pco0e¦

HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+
C"eqpvtkdwvkqp"vq"vjg"侍qtc"qh"vjg"RÌugm/tgikqp"*Uqwvj"Dqjgokc+

郊"Twfqnh"Uncdc"鉱"郊"X¾encx"Ej¾p"鉱"郊"Lctquncx"Oqtcxge"鉱"Tcfko"Rcwnkï*3+

Cduvtcev< Yg"rwdnkuj"nqecnkvkgu"qh"tgoctmcdng"74"xcuewnct"rncpvu"htqo"vjg"RÌugm"tgikqp0"Vjg"oc/
lqtkv{"qh"vjg"rncpvu"ctg"vjgtoqrjknqwu"qt"rj{vqigqitcrjkecnn{"ukipk似ecpv"urgekgu"ykvj"tgurgev"vq"
Uqwvj"Dqjgokc0"Oquv"qh"vjg"侍qtkuvke"tgeqtfu"fcvg"dcem"vq"vjg"3;82u"cpf"ygtg"ocfg"rtgfqokpcpvn{"
d{"c"dqvcpkuv"Twfqnh"Uncdc0"Uqog"qh"vjg"nqecnkvkgu"ygtg"tgeqtfgf"d{"qvjgt"cwvjqtu"qh"vjku"eqpvtkdw/
vkqp0

Mg{yqtfu<"Uqwvj"Dqjgokc."RÌugm/tgikqp."侍qtkuvke"tgeqtfu0

Cduvtcmv<"X"rTÌurþxmw"lg"wxgfgp"uqwrku"nqmcnkv"74"¦clÌocxþl¥Ìej"ftwjj"x{¥¥Ìej"tquvnkp."pcng¦gpÝej"
pc"RÌugemw0"Lfg"xþv¥kpqw"q"ftwj{"vgrnqoknpÈ"pgdq"¦"lkjqïgumÈjq"jngfkumc"h{vqigqitc似em{"xÝ¦p/
copÈ0"¥"xgnmÈ"ï¾uvk"ug"lgfp¾"q"p¾ng¦{"dqvcpkmc"Twfqnhc"Uncd{."v{vq"p¾ng¦{"luqw"xþv¥kpqw"¦"820"ngv"
420"uvqngvÌ0"¥d{nÈ"Úfclg"rqej¾¦glÌ"¦"mctvqvÈm"¦dÝxclÌeÌej"urqnwcwvqtj"vqjqvq"ïn¾pmw0

MnÌïqx¾"unqxc<"lkypÌ"îgej{."RÌugemq."侍qtkuvkem¾"fcvc0

±xqf

X"vqovq"侍qtkuvkemÈo"rTÌurþxmw"luqw"ujtpwv{"pþmvgtÈ"xÝ¦pcopþl¥Ì"p¾ng¦{"vgrnqoknpÝej"ïk"h{vqigq/
itc似em{"¦clÌocxþl¥Ìej"ftwjj"tquvnkp"¦lk¥vþpÈ"rTk"dqvcpkemÈo"rtj¦mwow"RÌugemc0"Fjxqfgo"pcru¾pÌ"
rTÌurþxmw" lg" k" ¦xgTglpþpÌ"xÝ¦pcopÝej"fcv"wnqygpÝej"x" twmqrkupÝej" *pgrTÌuvwrpÝej+"mctvqvÈm¾ej"
¦gupwnÝej"lkjqïgumÝej"dqvcpkmj"Twfqnhc"Uncd{"*,"3;39"耕"郊"3;:7+."X¾encxc"Ej¾pc"*,"3;4;"耕"郊"422;+ 
c"Lctquncxc"Oqtcxeg"*,"3;4;"耕"郊"4228+0"RqungfpÌ"¦"cwvqtj"rTÌurþxmw"fqrnpkn"xÝïv{"nqmcnkv"lgfpqvnk/
xÝej"ftwjj"q"tgegpvpÌ"Úfclg"c"mqpekrqxcn"k"mqogpv¾Tg"m"ftwjjo0"RÌugemq"lg"xg"侍qtkuvkemÈ"nkvctcvwTg"
fqdTg"¦p¾oqw"c"x"okpwnquvk"rqoþtpþ"ïcuvq"pcx¥vþxqxcpqw"qdncuvÌ0"Pc"RÌugemw"x"okpwnquvk"侍qtk/
uvkem{"rtceqxcnc"Tcfc"dqvcpkmj0"UqwuvcxpÝ"xÝ¦mwo"¦fg"d{n"rtqx¾fþp"lky"qf"rqnqxkp{"3;0"uvqngvÌ."
eqy"fqmwogpvwlÌ"pcrT0"Rcyqwv"*3:7;+."Fþfgïgm"*3:94+."Ejcfv"*3::6+."XgngpqxumÝ"*3::6+."MwdÌp"
*3:;9+."Fqokp"*3;24+"c"MtglïÌ"*3;24+0"Scfqw"egppÝej"侍qtkuvkemÝej"Úfclj"mg"mxþvgpþ"RÌugemc"rTk/
urþn"k"uvwfgpv"i{op¾¦kc"x"RÌumw"Lqugh"Ekdqej"*îgncmqxumÝ"3::;+0"¥"dqvcpkmj."mvgTÌ"x"qdncuvk"RÌuge/
mc"rtceqxcnk"x"rtxpÌ"rqnqxkpþ"420"uvqngvÌ."lg"vTgdc"logpqxcv"¦gloÈpc"rÌugemÈjq"侍qtkuvw"c"qejtcp¾Tg"
X¾encxc"Codtqyg."mvgtÝ"¦"qdncuvk"rwdnkmqxcn"pþmqnkm"侍qtkuvkemÝej"rtceÌ"*pcrT0"Codtqy"3;66."3;6:."
3;73+0"X¾encx"Codtqy"vcmÈ"kpkekqxcn"x{jn¾¥gpÌ"pþmqnkmc"rTÌtqfpÌej"tg¦gtxceÌ"pc"RÌugemw0"¥"fcn¥Ìej"
dqvcpkmj."mvgTÌ"¦fg"rtceqxcnk" lg"oqypq" logpqxcv"pcrT0" Kxcpc"Mn¾¥vgtumÈjq"pgdq"Lqughc"Tqjngpw"
*Tqjngpc"3;47+0"Qf"rqnqxkp{"420"uvqngvÌ"¦fgl¥Ì"mxþvgpw"uvwfqxcnc" lky"xgnm¾"Tcfc"rtqhgukqp¾npÌej"
k"cocvÈtumÝej"dqvcpkmj."mvgTÌ"qfvwf"rwdnkmqxcnk"pþmqnkm"dqvcpkemÝej"uvwfkÌ0

Ogvqfkmc

UvwfqxcpÈ"Ú¦goÌ"貢RÌugemq衡"lg"rtq"Úïgn{"vqjqvq"rTÌurþxmw"x{og¦gpq"¦jtwdc"vþokvq"uÌfn{<"pc"¦¾rc/
fþ"qucfqw"Dtwu{."pc"ugxgtw"qdeÌ"Oktqxkeg."pc"xÝejqfþ"qdeÌ"Ejt¾¥`cp{"c"pc"lkjw"oþuvgo"RtqvkxÌp0"
LgfpqvnkxÈ"nqmcnkv{"luqw"x"ug¦pcow"qf"ugdg"qffþngp{"vgïmqw"c"rqonïmqw"c"luqw"ugTc¦gp{"fng"rTÌunw¥/
pquvk"m"lgfpqvnkxÝo"h{vqejqtkqpjo"*UmcnkemÝ"3;::+<"57f0"DTg¦pkemÈ"Rqfdtfumq."5:0"Dwfþlqxkem¾"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

r¾pgx."62c0"RÌugemq/jnwdqemÝ"jTgdgp."630"UvTgfpÌ"RqxnvcxÌ0"M"Úfclk"q"nqmcnkvþ"lg"rTgfTc¦gpq"loÈpq"
qdeg"ïk"qucf{."mg"mvgtÈ"lg"rcm"fcn¥Ì"rqrku"qtkgpvqx¾p0"Lg/nk"¦xqngpc"qucfc."rcm"lg"wxgfgpc"k"rTÌunw¥p¾"
qdge0"WxpkvT"lgfpqvnkxÝej"h{vqejqtkqpj"luqw"nqmcnkv{"Tc¦gp{"cdgegfpþ"rqfng"loÈpc"rTgfTc¦gpÈ"qdeg"
ïk"qucf{"rqfng"rt¾eg"Rtwpgt"("OÌmc"*3;;8+0"¥c"p¾¦xgo"qdeg"pgdq"qucf{"p¾ungfwlg"x"¦¾xqteg"q¦pc/
ïgpÌ"rTÌunw¥pÈjq"¦¾mncfpÌjq"rqng"c"mxcftcpvw"uvTgfqgxtqrumÈjq"ocrqx¾pÌ."fq"mvgtÈjq"rqrkuqxcp¾"
nqmcnkvc"p¾ngyÌ"*Gjtgpfqthgt"("Jcocpp"3;87+0"¥c"ejctcmvgtkuvkmqw"nqmcnkv{"lg"x"¦¾xqteg"wxgfgp"p¾/
ng¦eg"c"tqm"p¾ng¦w"ftwjw"pc"nqmcnkvþ"*lg/nk"tqm"¦p¾o+0"Rqmwf"pgpÌ"cwvqt"p¾ng¦w"wxgfgp."lfg"q"p¾ng¦{"
Twfqnhc"Uncd{."lgjq"nqmcnkv{"luqw"rTgx¦cv{"¦"mctvqvÈm{."mvgt¾"lg"xþv¥kpqw"dg¦"fcvc"p¾ng¦w"*xþv¥kpc"
Úfclj"rqej¾¦Ì"¦g"820" ngv"420"uvqn0+0"Vcvq"mctvqvÈmc"lg"x"uqwïcupquvk"wnqygpc"x"LkjqïgumÈo"ow¦gw"
x"îgumÝej"DwfþlqxkeÌej0"Twfqnh"Uncdc"¦clk¥`qxcn"x"820"cy"920"ngvgej"420"uvqngvÌ"uqwuvcxpÝ"侍qtkuvkemÝ"
xÝ¦mwo"egnÈjq"rÌugemÈjq"qmtguw0"Fcn¥Ì"Úfclg"luqw"¦"侍qtkuvkemÝej"mctvqvÈm"dqvcpkmj"X¾encxc"Ej¾pc"
c"Lctquncxc"Oqtcxeg0"Rq"uotvk"X0"Ej¾pc"d{nc"mctvqvÈmc."x"pÌy"luqw"侍qtkuvkemÈ"Úfclg"pglgpqo"¦"RÌuge/
mc."cng"k"¦"lkpÝej"qdncuvÌ"lkypÌ"ï¾uvk"îgej."wnqygpc"fq"LkjqïgumÈjq"ow¦gc"x"îgumÝej"DwfþlqxkeÌej0"
Hnqtkuvkem¾"mctvqvÈmc"L0"Oqtcxeg"qducjwlg"Úfclg"¦"lkypÌej"c"lkjq¦¾rcfpÌej"îgej."Úfclg"rqej¾¦glÌ"
¦"ngv"3;67"cy"3;940"MctvqvÈmc"L0"Oqtcxeg"lg"x"uqwïcupquvk"pg¦xþuvp¾."lglÌ"qrku"lg"x"gngmvtqpkemÈ"xgt/
¦k"fgrqpqx¾p"w"T0"Rcwnkïg0"P¾ng¦{"ftwjj"T0"Rcwnkïg"d{n{"¦c¦pcogp¾x¾p{"dþjgo"pgrtcxkfgnpÝej"
vgtÈppÌej"gzmwtuÌ"pc"RÌugemq"x"ngvgej"4225耕42360"
LgfpqvnkxÝo"nqmcnkv¾o"¦"mctvqvÈm"¦gupwnÝej"侍qtkuvj"d{n"fqfcvgïpþ"rTgfTc¦gp"mxcftcpv"uvTgfqgx/

tqrumÈjq"uÌ`qxÈjq"ocrqx¾pÌ"c"h{vqejqtkqp0"Fq"xncuvpÌjq"¦pþpÌ"nqmcnkv"¦cucjqx¾pq"pgd{nq"c"luqw"
vgf{"wxgfgp{"x"rjxqfpÌo"¦pþpÌ."rqw¦g"w"侍qtkuvkemÝej"p¾ng¦j"T0"Uncd{"d{nq"¦pþpÌ"nqmcnkv"pgrcvtpþ"
wrtcxqx¾pq0"
¥mtcvmqw"貢pqv0衡"*?"pqvcxkv."vl0"¦crucn."¦c¦pcogpcn+"luqw"q¦pcïgp{"p¾ng¦{."mg"mvgtÝo"pgd{n"rqTÌ/

¦gp"jgtd¾TqxÝ"fqmncf0"D{n/nk"pc"nqmcnkvþ"ftwjw"ugdt¾p"jgtd¾TqxÝ"fqmncf."lg"wxgfgpc"¦mtcvmc"rTÌunw¥/
pÈ"jgtd¾TqxÈ"udÌtm{."mfg"lg"vgpvq"fqmncf"wnqygp"*¦tcvm{"luqw"rqfng"rt¾eg"Xq¦¾tqx¾"("UwvqtÝ"4223+0"
¥c"pþmvgtÝok"nqmcnkvcok"T0"Uncd{"lg"qfmc¦."yg"d{nc"rqTÌ¦gpc"jgtd¾Tqx¾"rqnqymc."vgpvq"Úfcl"lg"rTg/
x¦cv"¦"侍qtkuvkemÈ"mctvqvÈm{"T0"Uncd{"*¦fc"lg"fqmncf"x"jgtd¾Tk"LkjqïgumÈjq"ow¦gc"umwvgïpþ"wnqygp."
¦lk¥`qx¾pq"pgd{nq+0"Jgtd¾TqxÈ"fqmncf{"luqw"wnqygp{"x"LkjqïgumÈo"ow¦gw"x"îgumÝej"Dwfþlqxk/
eÌej"*ED+0"Jgtd¾TqxÈ"fqmncf{"X0"Ej¾pc."mvgtÈ"luqw"wnqygp{"x"LkjqïgumÈo"ow¦gw."d{n{"tgxkfqx¾p{ 
T0"Rcwnkïgo0"LoÈpc"vczqpj."rqf"mvgtÝok"luqw"¦cru¾p{"x"lgfpqvnkxÝej"mctvqvÈm¾ej"]vco"luqw"wxgfg/
p{"fng"Mxþvgp{"îUT"*Fquv¾n"3;6:耕3;72+_."d{nc"ulgfpqegpc"rqfng"rt¾eg"Mwd¾v"gv"cn0"*4224+0"

XÝungfm{"c"fkumw¦g

Aconitum lycoctonum"uwdur0"lycoctonum"耕"qoþl"xnïÌ"oqt"rtcxÝ
630"UvTgfpÌ"RqxnvcxÌ0"Qunqx"*8773e+<"x"ÚfqnÌ"rqvqmc."mvgtÝ"ÚuvÌ"fq"Xnvcx{"xÝej0"qf"qdeg"*ngi0"X0"Ej¾p"3;;4"ED+0

Ftwj"uw`qxÝej"nguj."tq¦¥ÌTgpÝ"x"lkypÌ"ï¾uvk"îgej"rTgfgx¥Ìo"x"ÚfqnÌej"xþv¥Ìej"Tgm"c"lglkej"rTÌvqmj0"
XÝ¥g"wxgfgp¾" nqmcnkvc"qoþlg"xnïÌjq"oqtw"w"qdeg"Qunqx" lg"x" lkjqïgumÈ"ï¾uvk"UvTgfpÌjq"RqxnvcxÌ"
rcvtpþ"lgfkpqw"nqmcnkvqw"vqjqvq"ftwjw"*Gmtv"kp"Ngr¥Ì"gv"cn0"4235+0

Aconitum variegatum"耕"qoþl"rguvtÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"MTg¥keg"w"RTgfqvke" *8872c+<"qn¥kpc"u¦0"qf" ngupÌ" nqwïm{"xg"uotmqxÈo"ngug"ec"

2.7"mo"xÝej0"qf"jt¾¦g"t{dpÌmc"UmcnkïpÌ"ec"3.7"mo"uux0"qf"qucf{"*pqv0"X0"UmcnkemÝ+0
630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"ngu{"pc"uxc¦Ìej"pcf"ngxÝo"dTgjgo"Qvcx{"ux0"qf"qucf{"

*pqv0"T0"Rcwnkï"4227+0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"ugxgtpÌ"uxcj{"ÚfqnÌ"Nqopkeg"ugx0"qf"qucf{"*pqv0"L0"Oqtc/
xge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"nwj"pc"ÚrcvÌ"uvt¾pþ"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"u¦0"qf"quc/
f{0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"qmtclk"
tqmng"ux0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"dTgj"rqvjïmw"rTk"eguvþ"m"ucoqvþ"W"Wt{ejc"xÝej0"qf"qucf{0"
耕"Quvtqxge"*8772f+<"rqdTgypÌ"rqtquv"pc"rtcxÈo"dTgjw"Nqopkeg"w"ucoqv{"±xþtmc"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"
3;7:."ngi0"T0"Uncdc"3;87."3;92"ED+0"耕"Quvtqxge"*8772f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"
LgugpkemÈjq"rqvqmc"w"ÚuvÌ"fq"Nqopkeg"xlx0"qf"qdeg"*ngi0"T0"Uncdc"3;92"ED+0"耕"Quvtqxge"*8772f+<"uvctÝ"dqt"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

u"nkrqxÝo"rqftquvgo"rTk"¦¾r0"qmtclk"p¾urw"u"ygng¦pkïpÌo"oquvgo"pc"ngxÈo"dTgjw"Nqopkeg"u¦0"qf"qdeg0"耕"Quv/
tqxge"*8772f+<"rqdTgypÌ"rqtquv{"Nqopkeg"x"Úugmw"Quvtqxge"耕"uqwvqm"ug"UmcnkeÌ0"耕"Quvtqxge"*8772f+<"rqdTgypÌ"
rqtquv{"Nqopkeg"x"Úugmw"Quvtqxge"耕"Mctnqx"*ngi0"T0"Uncdc"3;92"ED."pqv0"X0"Ej¾p"("O0"Uqwmwr"4223+0"耕"Xt¾y"
*8772d+<"uoÌ¥gpÝ"ngu"pc"ngxÈo"dTgjw"rqvqmc"x{vÈmclÌeÌjq"¦"t{dpÌmc"UrqngïpÝ"uu¦0"qf"qucf{"Pqx¾"Xt¾y"*ngi0 
T0"Uncdc"3;87"ED+0

Vþyk¥vþ" xÝum{vw" ftwjw"Ceqpkvwo xctkgicvwo" x" lkypÌ" ï¾uvk" îgej" lg" x" pky¥Ìej" rqnqj¾ej" [wocx{"
c"x"[wocxumq/pqxqjtcfumÈo"rqfjjTÌ"*Nwïcpqx¾"kp"Ngr¥Ì"gv"cn0"4235+."mfg"ug"x{um{vwlg"¦gloÈpc"
rTk"xqfpÌej"vqeÌej0"Xg"uvwfqxcpÈo"Ú¦goÌ"tquvg"pc"rqnquvkppÝej"xnjmÝej"uvcpqxk¥vÌej"x"rqdTgypÌej"
rqtquvgej"rqvqmj"c"TÌïgm0"M"qog¦gpÈow"xÝum{vw"ftwjw"pc"dTg¦Ìej"Xnvcx{"c"fqnpÌ"Qvcx{"lkuvþ"rTk/
urþnq"k"¦cvqrgpÌ"rjxqfpÌej"dTgjj"Qtnkemqw"rTgjtcfqw0"

Anthericum ramosum 耕"dþnq¦¾Tmc"xþvgxpcv¾
5:0"Dwfþlqxkem¾"r¾pgx0"JgTocC" *8972d+<" x" vtpmqxÈ"mTqxkpþ"w"dÝxcnÈjq" nqow"rTk" lky0" qmtclk" nguc"Jjtm{"

ux0"qf"ygng¦pkïpÌjq"rTglg¦fw"rTgu"Tgmw"Dncpkek0"耕"JgTocC"*8972f+<"uoÌ¥gpÝ"rqtquv"x"lky0"eÌrw"nguc"Jjtm{"xux0"
qf"qdeg0"耕"Rwvko"*8972d+<"rcjqtgm"u" nguÌmgo"og¦k"ugx0"dTgjgo"t{dpÌmc"RqfmquvgnpÌ"c"uknpkeÌ"uoþt"RÌugm"ux0"
qf"qdeg0"耕"Rwvko"*8972d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"c"dqtgo"pc"rtcxÈo"dTgjw"Qvcx{"rqf"uqwvqmgo"u"DncpkeÌ"
ec"3.7"mo"ugx0"qf"qdeg0"耕"Rwvko"*8972d+<"mTqxkpcvÈ"p¾xt¥Ì"¦¾r0"qf"t{dpÌmc"Pgvw¥kn"ec"3"mo"ux0"qf"qdeg0"耕"Tcykeg"
*8972d+<"dcnxcpkvÝ"jTgdÌpgm"pc"ngupcvÈo"p¾xt¥Ì"Rkm¾tpc"pcf"ugx0"dTgjgo"t{dpÌmc"Sgycdkpge"ec"4"mo"ugx0"qf"qdeg"
*ngi0"T0"Rcwnkï"4225"ED+0"耕"Ugokeg"w"RÌumw"*8972d+<"mTqxkpcvÈ"rcjqtm{"pc"lky0"dTgjw"Mn¾¥vgtumÝej"t{dpÌmj"ec"
3"mo"¦¾r0"qf"qucf{"*ngi0"T0"Uncdc"3;85"ED+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"PqxÝ"Fxjt"w"RÌumw"*8973c+<"dqtqxÝ"ngu"pc"l¦0"uxcjw"xtejw"¥cfpÌ"Rgem{"ec"
3"mo"ugx0"qf"qucf{"*ngi0"T0"Uncdc"3;93"ED+0"耕"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"
725"o+"ux0"qf"oþuvc"*ngi0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229"ED+0"耕"Vþ¥Ìpqx"w"RtqvkxÌpc"*8:73d+<"x"ngug"pc"l¦0"
uxcjw"p¾xt¥Ì"*mÒvc"6;:.;"o+"¦l¦0"qf"qucf{"*ngi0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"ux0"qf"quc/
f{"*pqv0"L0"Oqtcxge"("U0"JglpÝ"3;7;+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"uvt¾pþ"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"
qf"qucf{" *pqv0" L0"Oqtcxge"3;7;+0"耕"Ftyqx"w"XqlpÌmqxc" *8872d+<" umcnpcvÈ" uxcj{"pcf"rtcxÝo"dTgjgo"Qvcx{"
rtqvk"onÝpw"Uogvkrtcej"u¦0"qf"qucf{"*pqv0" L0"Oqtcxge"3;7;+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"dqtqxÝ" ngu"ug"u¦0"
gzrq¦keÌ"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"qf"Jtcfk¥`umÈjq"xtejw"*pqv0"H0"¥koc+0"耕"Lgvþvkeg"*8873d+<"umcnpcvÝ"quvtqj"
u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"tqmng"u"ÚuvÌo"LgvþvkemÈjq"rqvqmc"llx0"qf"ygng¦pkïpÌ"
uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"
w"dÝxcnÈjq"onÝpc"UcpÌm"*fpgu"¦cvqrgpÝ+"¦¾r0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"
uvt¾C"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"ugtrgpvkp"uknpkeg"xgfqweÌ"m"¦cvqrgpÈ"qucfþ"îgtxgp¾0"耕"
Lkemqxkeg"*8773c+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Xnvcx{"w"dÝxcnÈ"ucoqv{"îgtpÝ"XÌt"u¦0"qf"qdeg"*pqv0 
L0"Oqtcxge"3;7;+0"耕"Lkuvge"w"Xt¾yg"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"x"¦¾/
mtwvw"dnÌyg"dÝxcnÈ"j¾lqxp{"NÌugm"ux0"qf"qucf{0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc" rtcxÈo"dTgjw"Xnvcx{" ¦¾r0" qf" qdeg0" 耕"Mquvgnge" pcf"Xnvcxqw" *8673e+<" umcnpcv¾" uvt¾C" ug" uoÌ¥g/
pÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"ec"2.6"mo"lky0"qf"xñ¾mqxumÈjq"oquvw0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"
*8872f+<"uvt¾C"pcf"ngxÝo"dTgjgo"Qvcx{"xlx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;79+0"耕"Pgxþ¦keg"*8772d+<"umcnpcv¾"
uvt¾C"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"QnfTkejqx"w"Fqdgxg"*8872f+<"mcogpkv¾."
TÌfeg" ngupcv¾" uvt¾C" u"dqtqxÝo"rqtquvgo"pc" ngxÈo"dTgjw"Qvcx{" lky0"qf" ucoqv{"Mqeqwtqx" lky0"qf"qucf{" *pqv0 
H0"¥koc+0"耕"Qng¥p¾"*8873d+<"dqtqxÝ"ngu"pcf"rtcxÝo"dTgjgo"Xnvcx{"ll¦0"qf"qdeg."x¾rgpeqx¾"xnqymc"*ngi0"T0"Rcw/
nkï"4235"ED+0"耕"Qunqx"*8773e+<"umcnpcvÈ"uxcj{"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xux0"qf"qdeg"*ngi0"
T0"Rcwnkï."O0"Uqwmwr"("O0"[vgej"422;"ED+0"耕"Qunqx"*8773e+<"um¾nc"pcf"ngxÝo"dTgjgo"Xnvcx{"*rtqvk"mquvgnw"
x"îgtxgpÈ"pcf"Xnvcxqw+"xÝej0"qf"qdeg"*ngi0"T0"Uncdc"3;92"ED+0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"umcnpc/
v¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"¦l¦0"qf"qucf{0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpw"Dqwf{"¦¾r0"qf"qucf{0"耕"RÌugm"
*8872f+<"um¾n{"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"ugx0"qf"ucoqv{"W"OctvÌpmc"rTk"ugx0"qmtclk"oþuvc0"
耕"RqfqnÌ"K"*8873d+<"uvt¾C"u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"ec"2.5"mo"lky0"qf"ÚuvÌ"rqvqmc"¦l¦0"qf"qdeg0"耕"Uncdïkeg"
*8873f+<"ngu"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg"*ngi0"T0"Rcwnkï"4235"
ED+0"耕"Uogvcpqxc"Njqvc"*8772f+<"ngu"pc"mÒvþ"636"o"lky0"cy"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"[vþftqpÌp/Rnc¦{"
w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{0"耕"[vþftqpÌp/
/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ux0"qf"qucf{0"耕"±ftcy"
w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"mTqxkpcvÝ"uxcj"pcf"ngxÝo"dTgjgo"Xnvcx{"xlx0"qf"qucf{"*ngi0"T0"Rcwnkï"("
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

O0"Ngr¥Ì"4232"ED+0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"rqtquv"u"nÌrqw."dwmgo"c"fwdgo"*RT"Jtd{+"pc"dcnxcpkvÈo"jTdÌvmw"
Jtd{"*mÒvc"6;:.:"o+"¦u¦0"qf"qdeg"*pqv0"X0"Ej¾p"("X0"xÌnc"3;;7+0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"xc¦k¥vþ"xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"*8872d+<"
umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"lx0"qf"qdeg0"耕"Xt¾y"*8872d+<"um¾n{"pcf"Qvcxqw"rqf"j¾lqxpqw"
貢W"uqej{衡"xÝej0"qf"qucf{"Pqx¾"Xt¾y" *pqv0" L0"Oqtcxge"3;7:+0"耕"XjuÌ"w"Mxþvqxc" *8773e+<" umcnpcv¾" uvt¾C"ug"
uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"¦¾r0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"um¾n{"
pcf"dÝxcnqw"ucoqvqw"Lgnge"pc"ngxÈo"dTgjw"Xnvcx{"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7;+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"
*8773e+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"ll¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"
*8773e+<"um¾n{"quvtqjw"u"jtcfgo"¥xÌmqxgo"*pqv0"T0"Rcwnkï."X0"Ej¾p"("R0"Ngkuejpgt"4228+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Fþfgïgm"*3:94+."îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."
XcTgïmc"*3::;+."MwdÌp"*3:;9+."MtglïÌ"*3;24+."Tqjngpc"*3;4:."3;4;+."Codtqy"*3;66."3;6:."3;73+."
Oqtcxeqx¾/Jwuqx¾"*3;85+."Dncymqx¾"*3;86+."Og¦gtc"*3;87+."Ej¾p"gv"cn0"*3;87+."JcxnÌïgm"*3;;7+"
c"Cndtgejv"*4225+0"Xg"uvwfqxcpÈo"Ú¦goÌ"c"x"lgjq"uqwugfuvxÌ"lg"dþnq¦¾Tmc"xþvgxpcv¾"tq¦vtqw¥gpþ"
tq¦¥ÌTgpc"rTgfgx¥Ìo"x"rtjnqoqxÈo"ÚfqnÌ"Xnvcx{"c"fqnpÌ"Qvcx{"xg"h{vqigqitc似emÈo"qmtgug"UvTgfpÌ"
RqxnvcxÌ0"Tquvg"¦gloÈpc"x"Ú¦goÌej."mfg"ug"wftygn{"dqt{"tgnkmvpÌjq"ejctcmvgtw0"Sgvþ¦"nqmcnkv"rquvw/
rwlg"xnvcxumÝo"ÚfqnÌo"qf"QtnÌmc"uoþtgo"pc"lkj"cy"m"VÝpw"pcf"Xnvcxqw0"Nqmcnkv{"f¾ng"rqmtcïwlÌ"
cy"m"JnwdqmÈ"pcf"Xnvcxqw."mfg"luqw"rTgtw¥gp{"Dwfþlqxkemqw"r¾pxÌ"c"qrþv"¦pqxw"rqmtcïwlÌ"ÚfqnÌo"
Xnvcx{"x"îgumqmtwonqxumÈo"RTgf¥wocxÌ"qf"Dqt¥qxc"m"Rq¦fþtc¦k"c"rTgu"MTgoyumÈ"jcfeg"cy"pc"x¾/
rgpeg"w"îgumÈjq"Mtwonqxc0"X"ÚfqnÌ"fqnpÌ"Qvcx{"luqw"nqmcnkv{"tq¦vtqw¥gp{"qf"¥xÌmqxc"cy"m"RÌumw."
c"f¾ng"x"ugxgtpÌ"ï¾uvk"DwfþlqxkemÈ"r¾pxg0"X"ÚfqnÌ"uvTgfpÌ"Qvcx{"ug"ftwj"x¦¾epþ"x{um{vwlg"pc"Uvtc/
mqpkemÝej"c"Uw¥kemq/jqtcyñqxkemÝej"x¾rgpeÌej"*Mqn¾T"kp"Ngr¥Ì"gv"cn0"4235+0"Xgnok"x¦¾epþ"tquvg"
k"x"ï¾uvk"DTg¦pkemÈjq"Rqfdtfumc."mvgt¾"rTknÈj¾"mg"UvTgfpÌow"RqxnvcxÌ"*Ej¾p"gv"cn0"3;93+0"

Ctcdku"rcwek児qtc"耕"jwugpÌm"ejwfqmxþvÝ
630"UvTgfpÌ"RqxnvcxÌ0"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"umcnpcv¾"uvt¾C"u"dqtgo"*Tcfcxc+"pc"rtcxÈo"dTgjw"Xnvcx{"

¦¾r0"qf"qucf{"*pqv0"X0"Ej¾p+0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"
dTgjw"Xnvcx{"¦¾r0"qf"qdeg"*pqv0"X0"Ej¾p"3;99+0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtqu/
vgo"pc"ngxÈo"dTgjw"Xnvcx{"¦u¦0"qf"¦¾omw"*ngi0"T0"Uncdc"3;86."3;87"ED+0

JwugpÌm"ejwfqmxþvÝ"lg"vgrnqoknpÝ"ftwj."mvgtÝ"¦cucjwlg"¦"qdncuvk"uvTgfqïgumÈjq"vgtoqh{vkmc"uoþ/
tgo"pc" lkj" rtjnqoqxÝo"ÚfqnÌo"Xnvcx{" cy" m"QtnÌmw0" Lgjq" xÝum{v" xg" uvwfqxcpÈo"Ú¦goÌ" lg" vgf{"
qog¦gp"lgp"pc"UvTgfpÌ"RqxnvcxÌ."mfg"tquvg"xg"uxþvnÝej"vgrnqoknpÝej"nguÌej"c"pc"umcnpcvÝej"uxc¦Ìej0"

Arabis turrita"耕"jwugpÌm"rTgxkunÝ
630"UvTgfpÌ"RqxnvcxÌ0"QtnÌm"pcf"Xnvcxqw"*8673e+<"uxþvnkp{"pc"ngupÌo"uxcjw"u"x{uvwrwlÌeÌok"umcnmcok"dnÌyg"

dTgjw"¦¾vqm{"xqfpÌ"p¾ftyg"QtnÌm"*ngxÝ"dTgj"Xnvcx{+"xÝej0"qf"¦¾omw."tq¦vtqw¥gpþ."oÌuv{"cy"fquvk"jqlpþ"*ngi0 
T0"Rcwnkï."X0"Ej¾p"("X0"xÌnc"4227"ED."RTE+

Ftwj"uxþvnÝej"j¾lj."uw`qxÝej"nguj."ngupÌej"ngoj"c"uxþvnkp"tquvqweÌ"pc"ykxkpcok"dqjcvÝej"rjf¾ej0"
X"îT"lg"tq¦¥ÌTgp"rTgx¾ypþ"pc"lkypÌ"Oqtcxþ0"X"îgej¾ej"lg"¦p¾oc"¦egnc"k¦qnqxcp¾"nqmcnkvc"w"QtnÌmc0"
JwugpÌm"rTgxkunÝ"¦fg"udÌtcn"M0"Fqokp"x"tqeg"3:;9"貢砿pc"uvt¾pÌej"xnvcxumÝej"vco."mfg"dqtqxÈ"ngu{"
w"QtnÌmc"rqf"Gtgokv¾yÌ"uguvwrwlÌ"cy"m"rtxpÌo"qjtqopÝo"dcnxcpjo"ywnqxÝo砿衡"*Fqokp"3;24+0"
Ftwj"d{n"x¥cm"x"qmqnÌ"QtnÌmc"udÌt¾p"lky"rTgf"tqmgo"3:;9"tgxÌtpÌmgo"Dg¦rcnego"*Fqokp"3;24+0 
M0"Fqokp"rqxcyqxcn"xÝum{v"ftwjw"Ctcdku"vwttkvc"pc"vÈvq"nqmcnkvþ"¦c"rjxqfpÌ."rqfqdpþ"lcmq"rq¦fþlk"
H0"Uejwuvngt"*Uejwuvngt"3;3:+"c"L0"Fquv¾n"*Fquv¾n"3;6:耕3;72."3;:;+0"Uejwuvngt"*3;3:+"lg¥vþ"fqrn/
Cwlg."yg"jwugpÌm"rTgxkunÝ"貢砿x{jngf¾x¾"u"qdnkdqw"xqnpÈ"rjf{"rcugm0"QdlgxÌ"ug"x"pþmvgtÝej"ngvgej"
jtqocfpþ."cx¥cm"x"rTÌ¥vÌej"ngvgej"x{ok¦Ì"c"wm¾yg"ug"¦cug"rTÌrcfpþ"pc"lkpÈ"rcugeg砿衡0"[vþr¾pgm"*kp"
JglpÝ"("UncxÌm"3;;4+"ug"fqopÌx¾."yg"xÝum{v"w"QtnÌmc"rjxqfpÌ"pgpÌ0
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

Astrantia major"耕"lctocpmc"xþv¥Ì
57f0"DTg¦pkemÈ"Rqfdtfumq0"MTg¥keg"w"RTgfqvke"*8872c+<"nqwïmc"xg"uotmqxÈo"ngug"ec"2.7"mo"xÝej0"qf"jt¾¦g"

t{dpÌmc"UmcnkïpÌ"ec"3.7"mo"uux0"qf"qucf{"*pqv0"X0"Ej¾p"("X0"xÌnc"3;::+0
5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp"*8973e+<"ngu"Qdqtc"¦¾r0"qf"oþuvc."rqfÈn"qfvqmw"¦"t{dpÌïmc"rTk"l¦0"qmtclk"

nguc0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"x"ï¾uvk"¦xcpÈ"

XnïÌ"fjn"pc"¦¾r0"uxcjw"xtejw"Rtqxc¦eg"xux0"qf"oþuvc"*ngi0"T0"Uncdc"3;85"ED+0"耕"RÌugm"*8873e+<"u¦0"qmtcl"nguc"
Nqit{"¦¾r0"qf"nÈïgdpÈjq"Úuvcxw"W"Jqp¦Ìïmc"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ugx0"ÚrcvÌ"xtejw"Lct/
pÌm"*mÒvc"82;.6"o+"w"ejcv{"X"xkxek"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ux0"qmtclk"uxcykvÈjq"ngupÌjq"
rcnqwmw"w"qrw¥vþpÈjq"ywnqxÈjq"nqow"ec"2.5"mo"xÝej0"qf"ekjgnp{"Pc"Rv¾ïmqxpþ"ux0"qf"oþuvc0"耕"Ugokeg"w"RÌumw"
*8973c+<"dwmqxÈ"on¾¦Ì"pc"jTdgvw"ngupcvÈjq"xtejw"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{"*pqv0"T0"Uncdc"3;85+0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"uvt¾C"u"ejcvcok"w"dÝxcnÈjq"onÝpc"Uogvkrtcej"pc"ngxÈo"
dTgjw"Qvcx{"ux0"qf"qucf{"*pqv0"H0"¥koc+0"耕"Egtjqpkeg"*8772f+<"ugxgtpÌ"uxcj"ÚfqnÌ"Nqopkeg"x"nguÌej"ux0"qf"qdeg"
*pqv0"L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"nwj"pc"ÚrcvÌ"uvt¾pþ"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rq/
vqmc"u¦0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"tqmng"qf"j¾lqxp{"m"Nqopkek"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"rTk"ugx0"ÚrcvÌ"Jtcfk¥`umÈjq"xtejw"*mÒvc"
69:"o+"ugx0"qf"qucf{0"耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"Jtqocfk¥vþ"pc"uvt¾pk"pc"rtcxÈo"dTgjw"Qvcx{"
¦¾r0"c"l¦0"qf"qucf{0"耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uvt¾C"ug"uotmqxÝo"ngugo"pc"rtcxÈo"dTgjw"Qvcx{"x"¦¾mtwvw"
Tgm{" uu¦0" qf" qucf{0" 耕"Quvtqxge" *8772f+<" rqdTgypÌ" rqtquv" pc" rtcxÈo"dTgjw"Umcnkeg" ux0" qf" qdeg0" 耕"Quvtqxge"
*8772f+<"qmtcl"nguc"VTgdq¥qx"pc"ngxÈo"dTgjw"Nqopkeg"ec"3"mo"ugx0"qf"mÒv{"647"o"uu¦0"qf"qdeg0"耕"Quvtqxge"
*8772f+<"ÚfqnÌ"Nqopkeg"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"llx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"w"ÚuvÌ"fq"Nqopkeg"xlx0"qf"qdeg0"耕"RÌugm"*8872f+<"uvt¾C"w"tqmng"
pc"rtcxÈo"dTgjw"rqvjïmw"w"uknpkïpÌjq"oquvw"¦¾r0"qf"ucoqv{"UvctÈ"N¾¦pþ"pc"rtcxÈo"dTgjw"Qvcx{"rTk"ux0"qmtclk"
oþuvc0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"rqdTgypÌ"rcnqwm"c"ngu"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{"
*ngi0"T0"Rcwnkï"("O0"Ngr¥Ì"4232"ED+0"耕"Xctxcyqx"*8772f+<"uoÌ¥gpÝ"rqtquv"pc"qmtclk"rqdTgypÌjq"rcnqwmw"pc"rtc/
xÈo"dTgjw"Umcnkeg"l¦0"qf"qdeg0"耕"Xt¾y"*8872d+<"rTk"ngupÌ"eguvþ"pc"ugx0"ÚrcvÌ"ngupcvÈjq"xtejw"îgtvqxc"jqtc"*mÒvc"
735"o+"¦¾r0"qf"qdeg0"耕"Xt¾y"*8872d+<"ngupÌ"nqwïmc"ugx0"qf"îgtvqx{"jqt{"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"
Xt¾y"*8872d+<"ngupcvÝ"uxcj"pcf"ngxÝo"dTgjgo"Qvcx{"*RT"xnÌdm{+"lx0"qf"qdeg"*pqv0"T0"Rcwnkï"4227+0"耕"Xteqxkeg"
*8872f+<"uvty"rqvjïmw"rTk"¦¾r0"ÚrcvÌ"ngupcvÈjq"xtejw"UÝmqtmc"pc"rtcxÈo"dTgjw"Qvcx{"l¦0"qf"qdeg0"耕"Xteqxkeg"
*8873e+<"fqwdtcxc"rTk"ygng¦pkïpÌ"vtcvk"pc"ux0"ÚrcvÌ"xtejw"UÝmqtmc"llx0"qf"qdeg0

Ftwj"xnjmÝej" uxþvnÝej" nguj" c" nwm" pc" ÚykxpÝej" rqfmncfgej0"Pglxþv¥Ì" pcjnqwïgpÌ" nqmcnkv" lctocp/
m{"xþv¥Ì"pc"Ú¦goÌ" lkypÌ"ï¾uvk"îgej" lg"¦c¦pcogp¾pq"x"[wocxumq/pqxqjtcfumÈo"rqfjjTÌ."¦gloÈ/
pc"x"RtcejcvkemÈo."îgumqmtwonqxumÈo"c"Ejxcn¥kpumÈo"RTgf¥wocxÌ"*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0"
Xg" uvwfqxcpÈo"Ú¦goÌ." mvgtÈ" pcxc¦wlg" pc"[wocxumq/pqxqjtcfumÈ" rqfjjTÌ" lg" ftwj" tq¦¥ÌTgp" tq¦/
vtqw¥gpþ"xg"uxþvnÝej"uoÌ¥gpÝej"nguÌej"RÌugemq/jnwdqemÈjq"jTgdgpg"c"x"rqdTgypÌej"urqngïgpuvxgej"
rqfÈn"xqfpÌej"vqmj"x"ïngpkvÈo"Ú¦goÌ"UvTgfpÌjq"RqxnvcxÌ0

Berberis vulgaris"耕"fTk¥`¾n"qdgepÝ
5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp"*8973e+<"nguÌm"rqf"jTdkvqxgo"xux0"qf"oþuvc0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"rqtquv"pc"lky0"uxcjw"xtejw"Cogtkmc"rTk"xÝej0"qmtclk"

oþuvc0"耕"RÌugm"*8873e+<"oÝvkpc"pc"lky0"uxcjw"rqf"xtejqngo"ngupcvÈjq"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc0"耕"Ugokeg"
w"RÌumw"*8973c+<"ngupcvÝ"rcjqtgm"¦xcpÝ"Dqtm{"ec"2.9"mo"ugx0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Jtcfk¥vþ"w"RÌumw"*8872f+<" l¾o{"rq"x{vþygpÈo"x¾rgpek"pc"ugx0"uxcjw"Jtcfk¥`umÈjq"
xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{0"耕"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"umcnpcv¾"uvt¾C"u"dqtgo"*Tcfcxc+"pc"rtcxÈo"
dTgjw"Xnvcx{"¦¾r0"qf"qucf{0"耕"Lgvþvkeg"*8873d+<"umcnpcvÝ"quvtqj"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"rTk"
ugx0"qmtclg"tqmng"u"ÚuvÌo"LgvþvkemÈjq"rqvqmc"llx0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾vqeg"w"ÚuvÌ"LgvþvkemÈjq"rqvqmc"ll¦0"qf"qdeg0"耕"
Pgxþ¦keg"*8772d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"rqvjïmw"w"ucoqv"Nwj"xlx0"qf"qdeg0"耕"Pgxþ¦keg"
*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ugx0"dTgjw"¦¾vqm{"pc"ngxÈo"dTgjw"Xnvcx{"ec"4"mo"lx0"qf"qdeg0"耕"QtnÌm"
pcf"Xnvcxqw"*8672f+<"umcnpcvÝ"quvtqj"pc"ngxÈo"dTgjw"Xnvcx{"uu¦0"qf"¦¾omw0"耕"Quvtqxge"*8772f+<"uvctÝ"dqt"u"nk/
rqxÝo"rqftquvgo"rTk"¦¾r0"qmtclk"p¾urw"u"ygng¦pkïpÌo"oquvgo"pc"ngxÈo"dTgjw"Nqopkeg"u¦0"qf"qdeg0"耕"Quvtqxge"
*8772f+<"ngupcv¾"uvt¾C"pc"ngxÈo"dTgjw"Nqopkeg"rTk"lky0"qmtclk"nguc"VTgdq¥qx"¦¾r0"qf"qucf{"JqtpÌ"Quvtqxge0"耕"RÌ/
ugm"*8872f+<"umcnpcv¾"uvt¾C"u"cm¾vqxÝo"rqtquvgo"c"rcuvxkpqw"pc"ngxÈo"dTgjw"Qvcx{"rTk"¦l¦0"qmtclk"oþuvc0"耕"RÌugm"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

*8872f+<"um¾n{"pc"ngxÈo"dTgjw"Qvcx{"¦¾r0"qf"mquvgnc"uxcvÈjq"X¾encxc"rTk"¦¾r0"qmtclk"oþuvc0"耕"Uogvcpqxc"Njqvc"
*8772f+<"fqwdtcxc"pc"ngxÈo"dTgjw"Nqopkeg"lx0"qf"¦¾ogïmw"Mctnqx"lky0"qf"qdeg0"耕"Uogvcpqxc"Njqvc"*8772e+<"
mTqxkp{"rTk"rqnpÌ"eguvþ"pc"qmtclk"nguc"u¦0"qf"fxqtc"Mctnqx0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"dTgj{"rqvjïmw"w"uknpk/
eg"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌmqx"x"¦¾vqeg"pc"ngxÈo"dTgjw"Qvcx{"llx0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"
dqtqxÝ"ngu"pc"umcnpcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Qvcx{"w"uqwvqmw"u"Xnvcxqw"ugx0"qf"jtcfw"¥xÌmqx0"耕"¥xÌmqxumÈ"
RqfjtcfÌ"*8773e+<"um¾n{"pcf"rtcxÝo"dTgjgo"Qvcx{"rqf"jtcfgo"¥xÌmqx0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾n{"
pcf"ngxÝo"dTgjgo"Xnvcx{"rqf"jtcfgo"¥xÌmqx0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈ"qdncuvk"wx¾fþlÌ"Ejcfv"*3::6+."îgncmqxumÝ"*3::7+."XgugnÝ"*3;45+."Dncy/
mqx¾"*3;86+"c"JcxnÌïgm"*3;;7."4222+0"X"lkypÌ"ï¾uvk"îgej"ug"fTk¥`¾n"qdgepÝ"x{um{vwlg"tq¦vtqw¥gpþ"
x"og¦qh{vkmw0"Jqlpþl¥Ì"lg"rTgfgx¥Ìo"x"[wocxumq/pqxqjtcfumÈo"rqfjjTÌ"pc"Uw¥kemq/jqtcyñqxke/
mÝej"x¾rgpeÌej"c"pc"x¾rgpeÌej"îgumqmtwonqxumÈjq"RTgf¥wocxÌ0"Pc"RÌugemw"ug"x{um{vwlg"tq¦vtqw/
¥gpþ."tquvg"pc"uwejÝej"mgTpcvÝej"uvt¾pÌej."xÝunwppÝej"uxc¦Ìej"x"ÚfqnÌ"Tgm."xg"uxþvnÝej"nguÌej"c"rTk"
lglkej"qmtclÌej."xþv¥kpqw"lgfpqvnkxþ."lgp"x¦¾epþ"xg"xþv¥Ìej"umwrkp¾ej0"

Dgvqpkec"qh侍ekpcnku"耕"dwmxkeg"nÈmcTum¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtwu{"w"RTg¥`qxke"*8872e+<"ngu"Mwej{Cmc"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;6;+0"

耕"Dtwu{"w"RTg¥`qxke"*8872e+<"nqwmc"pc"ngxÈo"dTgjw"DtnqyumÈjq"rqvqmc"xÝej0"qf"qucf{"*ngi0"T0"Rcwnkï"4233"ED+0"
耕"Fqdgx"*8872e+<"jt¾¦"t{dpÌmc"Uvc¥qx"ugx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;72+0"耕"MTg¥keg"w"RTgfqvke"*8872c+<"ngu"
¦xcpÝ"貢Fwdqxge衡"3"mo"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"422;+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"oqmt¾"nqwmc"og¦k"
ngu{"x"oÌuvgej"¦xcpÝej"貢Fqdtqï¾n衡"3.8"mo"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"422:+0

5:0"Dwfþlqxkem¾"r¾pgx0"Mtï"w"RtqvkxÌpc"*8973f+<"xnjm¾"nqwmc"pc"u¦0"dTgjw"t{dpÌmc"PqxÝ"w"ucoqv"¥gngp/
f¾tm{"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Ocngvkeg"w"RtqvkxÌpc"*8973e+<"nguÌm"u"qrw¥vþpÝo"nqogo"
pc"lky0"uxcjw"p¾xt¥Ì"*mÒvc"636.4"o+"uu¦0"qf"qucf{"*pqv0"T0"Rcwnkï"4227+0"耕"Ocngvkeg"w"RtqvkxÌpc"*8973e+<"nguÌm{"
pc"p¾xt¥Ì"*mÒvc"5:5.9"o+"lky0"qf"ucoqv{"MnqmqïÌp"*pqv0"T0"Rcwnkï"4227+0"耕"Ocngvkeg"w"RtqvkxÌpc"*8973e+<"xnjmÈ"
nqwm{"2.7"mo"lky0"cy"lx0"qf"ucoqv{"MnqmqïÌp"*pqv0"T0"Rcwnkï"4227+0"耕"Okngpqxkeg"w"RtqvkxÌpc"*8:73c+<"rTÌmqr"rqf"
ygng¦pkïpÌ"vtcvÌ"llx0"qf"qucf{"*pqv0"T0"Rcwnkï"4227+0"耕"Okngpqxkeg"w"RtqvkxÌpc"*8:73c+<"xnjmÈ"nqwm{"rqf"ygng¦pkï/
pÌ"vtcvÌ"rTk"¦¾r0"ÚrcvÌ"nguc"3"mo"ux0"qf"uvTgfw"qucf{"*pqv0"T0"Rcwnkï"422;+0"耕"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"
Dcycpvpkeg"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"耕"O{¥gpge"w"RtqvkxÌpc"*8973e+<"nqwm{"pc"ngxÈo"dTgjw"tgiwnceg"
Tgm{"Dncpkeg"¦l¦0"qf"qucf{"*pqv0"T0"Rcwnkï"4228+0"耕"RtqvkxÌp"*8:73c+<"nqwm{"rqf"vtcvÌ"lky0"qf"ygng¦pkïpÌ"¦cuv¾xm{"
RtqvkxÌp/¦cuv¾xmc"*pqv0"T0"Rcwnkï"4227+0"耕"Rwvko"*8972d+<"jt¾¦"pc"¦¾r0"dTgjw"t{dpÌmc"Nwumqxge"x"ngug"Jjtm{"
xlx0"qf"qdeg0"耕"Rwvko"*8972d+<"nqwmc"pc"rtcxÈo"dTgjw"Qvcx{"ec"2.3"mo"ugx0"qf"uqwvqmw"u"DncpkeÌ"ugx0"qf"qdeg"
*ngi0"T0"Uncdc"3;93"ED+0"耕"Rwvko"*8972d+<"og¦g"rTk"qmtclÌej"rqnpÌ"eguv{"2.9"mo"¦¾r0"qf"qdeg"*pqv0"T0"Rcwnkï"
4225+0"耕"Tcykeg"*8972d+<"nqwmc"pc"ux0"dTgjw"t{dpÌmc"Sgycdkpeg"uu¦0"qf"qdeg"*pqv0"T0"Rcwnkï"4225+0"耕"Uotmqxkeg"
w"RÌumw"*8972d+<"¦coqmTgpÈ"nqwm{"pc"rtcxÈo"dTgjw"rqvqmc"ec"3"mo"ugx0"qf"qucf{0"耕"[vþvkeg"w"Tcyke"*8972f+<"
jt¾¦"dÝxcnÈjq"t{dpÌmc"xÝej0"qf"JwoCcpumÈjq"t{dpÌmc"xlx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;79+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8873e+<"ngupÌ"rcnqwm"pc"ngxÈo"dTgjw"rqvjïmw"ec"2.7"mo"lky0"qf"uc/
oqv"Pc"MTÌy¾vm¾ej"ec"5"mo"¦l¦0"qf"qdeg0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"rqfo¾ïgpÝ"ngu"pc"xÝej0"dTgjw"t{dpÌmc"
Pþoge"ec"4.7"mo"xux0"qf"qucf{0"耕"RtqvkxÌp"*8973e+<"xÝunwppÈ"vt¾xpÌm{"rTk"lx0"qmtclk"nguc"pc"xtejw"TcdkC"*mÒvc"
725"o+"ux0"qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"Egtjqpkeg"*8772f+<"ngu{"pc"rtcxÈo"dTgjw"Nqopkeg"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"
耕"Fþfqxkeg"w"Quvtqxeg" *8872d+<" nqwïmc"x" nguÌej"¦¾r0"qf"qucf{" *pqv0" L0"Oqtcxge"3;7:+0"耕"FqnpÌ"Pqxqugfn{"
*8873e+<"ngupÌ"rcnqwm"pc"xÝej0"ÚrcvÌ"¥¾fw¥pÌjq"nguc"ec"4"mo"¦¾r0"qf"qdeg0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"fqwd/
tcxc"c"rqdTgypÌ"rcnqwïgm"pc"rtcxÈo"dTgjw"Qvcx{"rTk"ugx0"qmtclk"ÚuvÌ"tqmng"¦u¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"
*8872f+<"uxþvnkpc"xg"uotmqxÈo"ngug"pc"l¦0"uxcjw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ec"2.9"mo"u¦0"qf"qucf{0"耕"
MqynÌ"w"QtnÌmc"*8672f+<"oqmt¾"nqwmc"pc"u¦0"dTgjw"t{dpÌmc"Dqjeg"u¦0"qf"qdeg"*pqv0"T0"Rcwnkï."X0"Ej¾p."X0"xÌnc"
("D0"Vt¾xpÌïgm"422:+0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"ngugo"pc"ngxÈo"dTgjw"
Qvcx{"lky0"qf"ucoqv{"Mqeqwtqx"xux0"qucf{0"耕"Quvtqxge"*8772f+<"EgtjqpkemÝ"ngu"3.7"mo"l¦0"qf"qdeg"*pqv0"T0"Rcw/
nkï"422:+0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"ngu"pc"rtcxÈo"dTgjw"Xnvcx{"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"
¦u¦0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Vqrþnge"w"îÌyqxÈ"*8872f+<"qmtcl"dqtqxÈjq"nguÌmw"ec"3"mo"¦l¦0"qf"qucf{"
*ngi0"T0"Uncdc"3;8;"ED+0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"rqdTgypÌ"rcnqwm"c"ngu"pc"ngxÈo"dTgjw"Xn/
vcx{"xÝej0"qf"qucf{0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"pc"ngxÈo"dTgjw"rqvqmc"x{vÈmclÌeÌjq"¦"t{dpÌmc"UrqngïpÝ"uu¦0"
qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8772d+<"ngupÌ"rcnqwm"pc"ngxÈo"dTgjw"LgugpkemÈjq"rqvqmc"ec"3.4"mo"uux0"qf"qucf{"
Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"nqwm{"rTk"dTg¦Ìej"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"
Xt¾y"*8872d+<"xnjm¾"nqwmc"xÝej0"qf"jt¾¦g"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"T0"Rcwnkï"422:+0"耕"Xt¾y"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

*8872d+<"ngupcv¾"uvt¾C"pcf"ngxÝo"dTgjgo"Qvcx{"*RT"xnÌdm{+"lx0"qf"qdeg"*pqv0"T0"Rcwnkï"4227+0"耕"Xt¾y"*8872d+<"
ngupÌ"nqwïmc"ugx0"qf"xtejw"îgtvqxc"jqtc"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0 

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈ" qdncuvk" wf¾xclÌ" Rcyqwv" *3:7;+."Ejcfv" *3::6+."MtglïÌ" *3;24+."XgugnÝ"
*3;45+."Jc¥mqx¾"*3;;2+."JcxnÌïgm"*3;;7."4222+."Uncdc"gv"cn0"*4224+"c"Cndtgejv"*4225+0"Ftwj"vgr/
nqoknpÝej"fqwdtcx"c"lglkej"ngoj."mTqxkpcvÝej"uvt¾pÌ"c"pgjpqlgpÝej"nwm."¦gloÈpc"ngupÌej."u"mqnÌ/
uclÌeÌ"jncfkpqw"rqf¦gopÌ"xqf{0"Xg" uvwfqxcpÈo"Ú¦goÌ" ug"x{um{vwlg" tq¦vtqw¥gpþ"c"oÌuv{" k" jqlpþ"
xg"UvTgfpÌo"RqxnvcxÌ" c" rTkngjnÝej" ï¾uvgej"DTg¦pkemÈjq"Rqfdtfumc."DwfþlqxkemÈ"r¾pxg" c"RÌuge/
mq/jnwdqemÈjq"jTgdgpw0"Tq¦vtqw¥gpþ"d{nc"dwmxkeg"nÈmcTum¾"¦c¦pcogp¾pc"x"Ugfnïcpumq/okngxumÈ"
c"V¾dqtumq/xnc¥koumÈ"rcjqtmcvkpþ."oÈpþ"ïcuvq"xg"h{vqigqitc似emÈo"rqfqmtguw"îgtvqxq"dTgogpq"
*Ej¾p"gv"cn0"3;99+0

Campanula glomerata uwdur0 glomerata 耕"¦xqpgm"mnwdmcvÝ"rtcxÝ
5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp"*8:73c+<"fqwdtcxc"x"ngug"J¾lgm"llx0"qf"oþuvc"*pqv0"X0"Ej¾p"("X0"xÌnc"3;;9+0"

耕"Rwvko"*8972d+<"ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"
*ngi0"T0"Uncdc"3;85"ED+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"
ux0"qf"oþuvc"*ngi0"T0"Uncdc"3;94"ED+0

630" UvTgfpÌ"RqxnvcxÌ0"Cndtgejvkeg" pcf"Xnvcxqw" *8974c+<" uvt¾C" pcf" ngxÝo"dTgjgo"CndtgejvkemÈjq" rqvqmc"
w"ÚuvÌ"pc" ngxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"qucf{"Jncfp¾0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"qmtcl"uoÌ¥gpÈjq"
nguc"pc"ngxÈo"dTgjw"Qvcx{"llx0"qf"qucf{"*ngi0"T0"Uncdc"3;85"ED+0"耕"FqnpÌ"Pqxqugfn{"*8873e+<"uoÌ¥gpÝ"rqtquv"
x"¥¾fw¥pÌo"ngug"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"ec"3"mo"¦¾r0"qf"qdeg0"耕"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"umcnpcv¾"
uvt¾C"u"dqtgo"*Tcfcxc+"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Xnvcx{"ux0"c"xÝej0"qf"qucf{0"耕"Lgjpþfpq"w"Cndtgejvke"
pcf"Xnvcxqw" *8873f+<" uoÌ¥gpÝ" ngu"pc" uxcjw"pc" ngxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpc"FqnpÌ"Nkrqxumq"xux0"
qf"qucf{0"耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"*8973d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Xnvcx{"rTk"ugx0"qmtclk"tqmng"w"ÚuvÌ"LgjpþfgpumÈjq"rqvqmc"xÝej0"qf"qucf{0"耕"Lgvþvkeg"*8873d+<"umcnpcvÝ"quvtqj"
u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"tqmng"u"ÚuvÌo"LgvþvkemÈjq"rqvqmc"llx0"qf"ygng¦pkïpÌ"
uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"
w"dÝxcnÈjq"onÝpc"UcpÌm"*fpgu"¦cvqrgpÝ+"¦¾r0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"
umcnpcv¾"uvt¾C"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"pc"ugx0"dTgjw"uvtyg"u"rqvjïmgo"*rtqvk"¦¾vqeg"u"ÚuvÌo"
MTgpgemÈjq"rqvqmc"pc"ngxÈo"dTgjw"Xnvcx{+"u¦0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"
uvt¾C"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"ugtrgpvkp{"uknpkeg"xgfqweÌ"m"¦cvqrgpÈ"qucfþ"îgtxgp¾0"耕"
Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"rknÌTg"ygng¦pkïpÌjq"oquvw"u¦0"qf"ygng¦pkïpÌ"
uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lkemqxkeg"*8773e+<"umcnpcvÝ"quvtqj"u"jcdTkpqw"pc"rtcxÈo"dTgjw"Xnvcx{"w"ugtrgp/
vkp"uknpkeg"uoþTwlÌeÌ"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌmqx"l¦0"qf"qdeg0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"Mquvgnge"pcf"
Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"ec"2.6"mo"lky0"qf"xñ¾mqxumÈjq"
oquvw0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"
qf"qdeg0"耕"MwïgT"*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"*Rgmnq+"pc"rtcxÈo"dTgjw"Xnvcx{"l¦0"qf"qdeg0"耕"OcnÈ"Pgrqf/
Tkeg"w"Fqdgxg"*8872f+<"qmtcl"nguc"pcf"ngxÝo"dTgjgo"Qvcx{"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"4227+0"耕"Pgxþ¦keg"
*8772d+<"lkypÌ"uxcj"mÒv{"Dngejqx¾"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Qng¥p¾"*8873d+<"dqtqxÝ"ngu"pcf"rtcxÝo"
dTgjgo"Xnvcx{"ll¦0"qf"qdeg."x¾rgpeqx¾"xnqymc"*ngi0"T0"Rcwnkï"4235"ED+0"耕"QtnÌm"pcf"Xnvcxqw"*8673e+<"lgfnq/
xÝ"ngu"pc"rtcxÈo"dTgjw"Xnvcx{"pc"quvtqjw"xÝej0"qf"¦¾omw0"耕"QtnÌm"pcf"Xnvcxqw"*8673e+<"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"ux0"qf"qdeg0"耕"Qunqx"*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"
dTgjw"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p."R0"JcxnÌïgm"("O0"[vgej"3;;3+0"耕"Qunqx"*8773e+<"
umcnpcvÈ" uxcj{" ug" uoÌ¥gpÝo" rqtquvgo" pc" ngxÈo" dTgjw"Xnvcx{" xux0" qf" qdeg" *ngi0" T0" Rcwnkï."O0" Uqwmwr"( 
O0"[vgej"422;"ED+0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"
Xnvcx{"w"ÚuvÌ"rqvqmc"ll¦0"qf"qucf{0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
c"uvctÝo"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpw"Dqwf{"¦¾r0"qf"qucf{0"耕"RÌugm"*8972d+<"uvt¾C"Úxq¦w"
rqnpÌ"eguv{"fq"Jtcfk¥vþ"¦c"ygng¦pkïpÌo"rTglg¦fgo"l¦0"qf"oþuvc"*ngi0"T0"Uncdc"3;88"ED+0"耕"Uncdïkeg"*8873f+<"
ngupcvÝ"uxcj"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg"*ngi0"T0"Uncdc"3;85"
ED."pqv0"X0"Ej¾p"("H0"¥koc"3;;5."ngi0"T0"Rcwnkï"4235"ED+0"耕"Uncdïkeg"*8873f+<"mTqxkpcv¾"uvt¾C"u"l¾ocok"rq"x{/
vþygpÈo"x¾rgpek"pc"rtcxÈo"dTgjw"Xnvcx{"¦u¦0"qf"qdeg0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"uvt¾C"ug"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ec"2.6"mo"lky0"qf"oquvw"rTgu"Qvcxw"xux0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"
w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"qmtclk"oquvw"rTgu"
Qvcxw0"耕"Vqrþnge"w"îÌyqxÈ"*8872f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ngxÈo"dTgjw"rqvjï/
mw"xux0"qf"qucf{0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"
dTgjw"Xnvcx{"w"ÚuvÌ"rqvqmc"xlx0"qf"qucf{0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"c"lx0"qf"qucf{0"耕"Xtcpqx"w"FtcyÌïg"*8973d+<"rqdTgypÌ"rcnqwm."rcuvxkpc"
c" TÌfmÝ"dqt" pc"rtcxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpc"JqtpÌ"Nkrqxumq" ¦l¦0" qf"qucf{0" 耕"Xtcpqx"w"FtcyÌïg"
*8973d+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"ÚuvÌ"rqvqmc"¦l¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc"*8873d+<"
um¾nc"pc"ngxÈo"dTgjw"JtglmqxkemÈjq"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"c"um¾nc"pc"rtcxÈo"dTgjw"vÈjqy"rqvqmc"ec"2.4"mo"
rTgf"ÚuvÌo"fq"Xnvcx{"¦l¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc" *8773e+<" umcnpcv¾" uvt¾C" u"dqtqxÝo" ngugo"pc"rtcxÈo"
dTgjw"JtglmqxkemÈjq"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"ll¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"
dTgjw"Xnvcx{"l¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"um¾n{"rTk"lky0"uvtcpþ"tqmng"u"rqvqmgo"¦¾r0"qf"qucf{0"耕"XjuÌ"
w"Mxþvqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"Tgm{"¦¾r0"qf"qucf{0"
耕"XjuÌ"w"Mxþvqxc"*8773e+<"uvt¾C"u"cm¾vqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"mquvgnc"îgtxgp¾"pcf"Xnvcxqw"
l¦0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ec"4"mo"llx0"
qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"ngxÈo"dTgjw"Xnvcx{"*U"dTgj"¦¾nkxw"u"ÚuvÌo"
rqvjïmw+"xÝej0"qf"qucf{"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"dqtqxÝ"ngu"pc"umcn/
pcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Qvcx{"w"uqwvqmw"u"Xnvcxqw"ugx0"qf"jtcfw"¥xÌmqx"*ngi0"T0"Uncdc"3;85"ED."pqv0"
X0"Ej¾p"("T0"Qvtwdc"3;;7+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"uvt¾C"u"dqtgo"pc"ngxÈo"dTgjw"Qvcx{"¦¾r0"qf"qdeg"
c"umcnpcvÝ"quvtqj"pc"ngxÈo"dTgjw"Qvcx{"l¦0"qf"qdeg0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾nc"pc"ngxÈo"dTgjw"Qvcx{"
ugx0"qf"j¾lqxp{"Pc"Dwf¾ej0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"îgncmqxumÝ" *3:95." 3::5+."Ejcfv" *3::6+."Xgngpqx/
umÝ"*3::6+."îgncmqxumÝ"*3::7."3::8."3::9+."XcTgïmc"*3::;+."MwdÌp"*3:;9+."Fqokp"*3;24."3;25+."
MtglïÌ"*3;24+."XgugnÝ"*3;45+."Tqjngpc"*3;47."3;4;."3;52+."Codtqy"*3;66+."Ncpþ"*3;79+."Dncymqx¾"
*3;86+."Ej¾p"gv"cn0"*3;87+."Cpqp{owu"*3;88+."Oqtcxge"*3;89+"c"JcxnÌïgm"*3;;7+0"Ftwj"uxþvnÝej"
nguj."ngupÌej"ngoj"c"uxþvnkp."mcogpkvÝej"mTqxkpcvÝej"uvt¾pÌ."tquvqweÌ"pc"ÚykxpÝej"rqfmncfgej."¦g/
loÈpc"x¾rpkvÝej0"Vþyk¥vþo"tq¦¥ÌTgpÌ"¦xqpmw"mnwdmcvÈjq"rtcxÈjq"xg"uvwfqxcpÈo"Ú¦goÌ"lg"ÚfqnÌ"Xn/
vcx{"c"fqnpÌ"Qvcx{"xg"UvTgfpÌo"RqxnvcxÌ0"X"DTg¦pkemÈo"Rqfdtfumw"*Ej¾p"gv"cn0"3;93+"c"x"rTkngjnÈ"
ï¾uvk"DwfþlqxkemÈ"r¾pxg"c"pc"RÌugemq/jnwdqemÈo"jTgdgpk"lg"x¦¾epÝ0

Ectfcokpg"児gzwquc"耕"TgTk¥pkeg"mTkxqncm¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dqwf{"*8772c+<"pc"ngupÌ"eguvþ"pc"xtejw"Jtcf"*mÒvc"796"o+"uu¦0"qf"qdeg"*ngi0"

T0"Rcwnkï"4233"ED+0"耕"Uogvcpqxc"Njqvc"*8772e+<"pc"ngupÌ"eguvþ"3.7"mo"¦¾r0"qf"ygng¦pkïpÌ"¦cuv¾xm{"Uogvcpqxc"
Njqvc"*pqv0"T0"Rcwnkï"4233+0

5:0"Dwfþlqxkem¾"r¾pgx0"Oncfþlqxkeg"w"îglgvke"*8972e+<"pc"ngupÌ"eguvþ"x"ngug"OÌejqx"xÝej0"qf"qucf{"*pqv0"
T0"Rcwnkï"4235+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"oqmTkpc"x"ngug"w"x{vþygpÈjq"x¾rgpeqxÈjq"njomw"pc"¦¾r0"
uxcjw"xtejw"貢Rtqxc¦eg衡"*mÒvc"833"o+"xÝej0"qf"oþuvc"*ngi0"T0"Rcwnkï"422;"ED."RTE+0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"ngupcvÈ"uvtoÈ"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"
lx0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"uvkpp¾"eguvc"xg"uotmqxÈo"ngug"pcf"uxcjgo"ug"
uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xlx0"qf"qucf{"*pqv0"X0"Ej¾p"3;;2+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"
oÝvkpc"x"ngug"pc"uvtoÈo"uxcjw"pcf"uqwvqmgo"Nqopkeg"u"Qvcxqw"uux0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Pgxþ/
¦keg"*8772d+<"w"ngupÌ"eguv{"x"ugx0"ï¾uvk"nguc"貢Pguxcïknmc衡"622"o"lx0"qf"qucf{"Mqnqtgfqx"*ngi0"T0"Rcwnkï."X0"xÌnc. 
X0"Ej¾p"("D0"Vt¾xpÌïgm"422:"ED+0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"pc"ngupÌ"eguvþ"pcf"ngxÝo"dTgjgo"
Xnvcx{"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"("O0"Ngr¥Ì"4232+0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"pc"xtejw"貢Jtd{衡"¦¾r0"
qf"qdeg."ngupÌ"eguvc"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0"耕"Xt¾y"*8872d+<"pc"oÝvkpþ"x"ngug"貢W"XnïÌ"l¾o{衡"ugx0"
qf"j¾lqxp{"w"Pqxqxt¾yumÈjq"t{dpÌmc"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0

Xg"uvwfqxcpÈo"Ú¦goÌ"d{nc"TgTk¥pkeg"mTkxqncm¾"pcng¦gpc"rqrtxÈ"貢pc"OgjgnpÌmw"w"RÌumw衡"*Fþfgïgm"
kp"îgncmqxumÝ"3::5+0"X"rqungfpÌej"ngvgej"p¾ng¦j"nqmcnkv"rTkdÝx¾."pgdq`"lg"ngupÌ"vgejpkmqw"¦cxnÈ/
m¾pc"pc"pqx¾" uvcpqxk¥vþ0"X" lkypÌ" ï¾uvk"îgej" ug" vgpvq"ftwj"x{um{vwlg" lgp" tq¦vtqw¥gpþ." ïcuvþl¥Ì" lg"
x"pky¥Ìej"rqnqj¾ej"[wocx{0"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

Carex montana"耕"quvTkeg"jqtum¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngupcvÝ"xtej"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"

3;73+0"耕"Fqdgx"*8872e+<"ngu"Mwej{Cmc"*mÒvc"65:.3"o+"u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;6;+0"耕"MTg¥keg"w"RTgfqvke"
*8872c+<"ngu"Fwdqxge"ec"2.7"mo"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;78+0"耕"Nc¦k¥vþ"w"Mt¾nqx{"Njqv{"*8772d+<"ngu{"
rTk"ugx0"dTgjw"t{dpÌmc"¥jqT"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"mc¦"x"nqweg"ux0"
qf"qucf{0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"ngu{"lx0"qf"t{dpÌmc"¦¾r0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Oktqvkeg"
*8772f+<"ngu{"xlx0"qf"qucf{"TcmqxkemÈ"Ejcnwr{"*pqv0"L0"Oqtcxge"3;7:+0"耕"RqjqTÌ"w"Ok¥qxke"*8772c+<"ngupcvÝ"
xtej"Lg¦xkpge"*mÒvc"767.6"o+"xÝej0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0

5:0"Dwfþlqxkem¾"r¾pgx0"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"Dcycpvpkeg"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"
耕"RtqvkxÌp"*8:73c+<"¦¾r0"qmtcl"nguc"J¾lgm"llx0"qf"oþuvc"*pqv0"T0"Rcwnkï"422;+0"耕"Rwvko"*8972d+<"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"c"dqtgo"pc"rtcxÈo"dTgjw"Qvcx{"rqf"uqwvqmgo"u"DncpkeÌ"ec"3.7"mo"ugx0"qf"qdeg0"耕"Rwvko"*8972d+<"ngu"
¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"¦¾r0"uxcjw"
xtejw"Rtqxc¦eg"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"
pc"l¦0"uxcjw0"耕"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"ux0"qf"oþuvc"*pqv0 
T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Ugokeg"w"RÌumw"*8973c+<"ngupcvÝ"rcjqtgm"¦xcpÝ"Dqtm{"ec"2.9"mo"ugx0"
qf"qucf{0"耕"Vþ¥Ìpqx"w"RtqvkxÌpc"*8:73d+<"x"ngug"pc"l¦0"uxcjw"p¾xt¥Ì"*mÒvc"6;:.;"o+"¦l¦0"qf"qucf{"*pqv0"T0"Rcwnkï."
X0"Ej¾p"("O0"Uqwmwr"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"Egtjqpkeg"*8772f+<"tq¦eguvÌ"rTk"xÝej0"qmtclk"EgtjqpkemÈjq"nguc0"耕"îgtxgp¾"pcf"Xnvcxqw"
*8873d+<"ngupcvÈ"uvtoÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"lkypþ"qf"ygng¦pkïpÌjq"xkcfwmvw"*pqv0"T0"Rcwnkï."O0"[vgej"
("O0"Uqwmwr"422;+0"耕"FqnpÌ"Pqxqugfn{"*8873e+<"qmqnÌ"qrw¥vþpÝej"x¾rgpeqxÝej"nqoj"x"¥¾fw¥pÌo"ngug"¦¾r0"
qf"qdeg"*ngi0"T0"Uncdc"3;88"ED+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"x"ngug"pc"ugx0"uxc/
jw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"Lkemqxkeg"*8773c+<"uxþvnÝ"
dqt"pc"umcnpcvÝej"uxc¦Ìej"pcf"rtcxÝo"dTgjgo"Xnvcx{"3.7"mo"u¦0"qf"qdeg"*ngi0"T0"Rcwnkï"422;"ED+0"耕"Rtqdwnqx"
*8772d+<"jTdgv"pc"ngxÈo"dTgjw"Xnvcx{"xux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Uncdïkeg"*8873f+<"umcnpcv¾"uvt¾C"ug"
uoÌ¥gpÝo"rqtquvgo"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"Uogvcpqxc"
Njqvc"*8772f+<"fqwdtcxc"c"rTkngjnÝ"rcnqwm"pc"ngxÈo"dTgjw"Nqopkeg"lx0"qf"¦¾ogïmw"Mctnqx"lky0"qf"qdeg0"耕"±ftcy"
w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<" ngupcvÈ"uxcj{"pcf" ngxÝo"dTgjgo"Xnvcx{"xlx0"qf"qucf{"*pqv0"T0"Rcwnkï"( 
O0"Ngr¥Ì"4232+0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"xc¦k¥vþ"
xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"*8872d+<"ngupcv¾"îgtvqxc"jqtc"*mÒvc"735"o+"¦¾r0"qf"qdeg."lky0"
uxcj"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"pcf"ngxÝo"dTgjgo"Qvcx{"rqf"j¾lqxpqw"NÌugm"xÝej0"
qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xteqxkeg"*8873e+<"fqwdtcxc"rTk"ygng¦pkïpÌ"vtcvk"pc"ux0"ÚrcvÌ"xtejw"
UÝmqtmc"llx0"qf"qdeg0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wx¾fþlÌ"îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."MwdÌp"*3:;9+."Mtgl/
ïÌ" *3;24+."XgugnÝ" *3;45+."Oqtcxeqx¾/Jwuqx¾" *3;85+."Dncymqx¾" *3;86+."JcxnÌïgm" *3;;7." 4222+."
Uncdc"gv"cn0"*4224+"c"Cndtgejv"*4225+0"XÝ¦pcopÝ"ftwj"x¾rgpeqxÝej"rqfqmtguj"[wocxumq/pqxq/
jtcfumÈjq"rqfjjTÌ"ug"xg"uvwfqxcpÈo"Ú¦goÌ"x{um{vwlg"tq¦vtqw¥gpþ"xg"UvTgfpÌo"RqxnvcxÌ."x"rTkngjnÈ"
ï¾uvk"DTg¦pkemÈjq"Rqfdtfumc."DwfþlqxkemÈ"r¾pxg"c"RÌugemq/jnwdqemÈjq"jTgdgpg0"Tquvg"xg"uxþv/
nÝej" nguÌej." ¦xn¾¥vþ" dqtqxÝej." rTgfpquvpþ" pc" x¾rpkvÝej" jqtpkp¾ej" *x¾rgpge." gtncp+0"Xg" xÝejqf/
pÌ"ï¾uvk"RÌugemc"d{nc"quvTkeg"jqtum¾"¦c¦pcogp¾pc"lgp"x¦¾epþ"x"Ugfnïcpumq/okngxumÈ"rcjqtmcvkpþ"
*Ej¾p"gv"cn0"3;99+0

Circaea lutetiana"耕"ïctqxpÌm"rcTÌyumÝ
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8873e+<"uoÌ¥gpÝ"ngu"pc"jTgdgpw"xtejw"xglfnÌïgm"*mÒvc"729.8"o+"l¦0"

qf"qdeg0"耕"Mnwm{"*8973c+<"dwïkpc"pc"xÝej0"c"lx0"uxcjw"xtejw"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg"*ngi0"
T0"Uncdc"3;88"ED+0"耕"Mnwm{"*8973c+<"oÝvkpc"pc"lky0"uxcjw"ngupcvÈjq"xtejw"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"
qf"qdeg0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"pc"xtejqnw"ngupcvÈjq"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{"*3;88+0"
耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"rqfo¾ïgpÝ"ngu"pc"xÝej0"dTgjw"t{dpÌmc"Pþoge"ec"4.7"mo"xux0"qf"qucf{0"耕"Rcugm{"
*8973d+<"rTk" ngupÌ"uknpkek"pc"ugx0"uxcjw"xtejw"D{vkpc"ec"3.7"mo"ugx0"qf"qdeg0"耕"Rcugm{"*8973d+<"uoÌ¥gpÝ" ngu"
pc"ugx0"uxcjw"RcugemÈjq"xtejw"*mÒvc"847.4"o+"uux0"qf"qdeg0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"xtejw"
LctpÌm"*mÒvc"82;.6"o+"ec"5"mo"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ugx0"ÚrcvÌ"xtejw"LctpÌm"*mÒvc"
82;.6"o+"w"ejcv{"X"xkxek"ec"5"mo"xÝej0"qf"oþuvc"*ngi0"T0"Uncdc"3;85"ED+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"lky0"
uxcjw"xtejw"Cogtkmc"rTk"xÝej0"qmtclk"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"lky0"uxcjw"xtejw"Rtqxc¦eg"ec"5"mo"



5:

Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"dwïkpc"w"x{vþygpÈjq"x¾rgpeqxÈjq"njomw"pc"¦¾r0"uxcjw"xtejw"Rtqxc¦eg"xÝej0"
qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"MtcxÌ"
jqtc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"MtcxÌ"jqt{"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"( 
O0"Uqwmwr"4229+0"耕"RÌugm"*8873e+<"qmtcl"dwïkp{"w"¦cjt¾fm¾TumÈ"mqnqpkg"¦xcpÈ"貢Xqjgldcn衡"rTk"xÝej0"qmtclk"oþu/
vc"*pqv0"H0"¥koc+0"耕"RÌugm"*8873e+<"qmtcl"dwïkp{"dnÌyg"t{dpÌmj"w"ucoqv{"W"Xqf¾mc"rTk"xÝej0"qmtclk"oþuvc"*pqv0"
H0"¥koc+0"耕"Ugokeg"w"RÌumw"*8973c+<"xnjm¾"fqwdtcxc"rqf"jt¾¦Ì"t{dpÌmc"PqxÝ"ec"4"mo"ux0"qf"qucf{0"耕"Ugokeg"
w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"jTdgvw"ngupcvÈjq"xtejw"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{0

630" UvTgfpÌ" RqxnvcxÌ0"RÌugm" *8873e+<" ngupcvÝ" xtej"Nqit{" *mÒvc" 72;.9"o+" xÝej0" qf"oþuvc" *ngi0"T0" Rcwnkï. 
X0"Ej¾p"("O0"Uqwmwr"4229"ED+0

Ftwj"xnjmÝej"jwoÒ¦pÌej"nkuvpcvÝej"c"uoÌ¥gpÝej"nguj."rTgx¾ypþ"dwmqxÝej0"îcuvq"rqurqnkvÝ"pc"uvkp/
pÝej"cy"rqnquvkppÝej"uvcpqxk¥vÌej0"Xg"uvwfqxcpÈo"Ú¦goÌ"lg"fquvk"jqlpÝ"x"nguÌej"RÌugemq/jnwdqe/
mÈjq"jTgdgpg0"îgvpÈ"nqmcnkv{"¦"vqjqvq"rqfqmtguw"wx¾fÌ"JcxnÌïgm"*3;;7+0"X"uqwugfpÌej"qdncuvgej."
¦gloÈpc"x"[wocxumq/pqxqjtcfumÈo"rqfjjTÌ"c"x"DwfþlqxkemÈ"r¾pxk"lg"x¦¾epÝ"*Fqwfc"kp"Ngr¥Ì"gv"
cn0"4235+0"X"ngupcvÈo"Ú¦goÌ"lkjqïgumÈ"ï¾uvk"UvTgfpÌjq"RqxnvcxÌ"lg"ftwj"rcvtpþ"xgnok"x¦¾epÝ0"

Cornus sanguinea"耕"uxÌfc"mtxcx¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngu"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"3;73+0
5:0"Dwfþlqxkem¾"r¾pgx0"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"Dcycpvpkeg"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"

耕"Rwvko"*8972d+<"ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p."T0"Rcwnkï"("O0"Uqwmwr"4226+0"
耕"¥¾vcxÌ" w"MguvTcp" *8972d+<" uvt¾C" pcf" ngxÝo"dTgjgo"Qvcx{" w"¥¾vcxumÈjq"onÝpc" rTk" l¦0" qmtclk" qucf{" *pqv0 
L0"Oqtcxge"3;78+0

630" UvTgfpÌ"RqxnvcxÌ0"Cndtgejvkeg" pcf"Xnvcxqw" *8974c+<" uvt¾C" pcf" ngxÝo"dTgjgo"CndtgejvkemÈjq" rqvqmc"
w"ÚuvÌ"pc"ngxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"qucf{"Jncfp¾"xux0"qf"qdeg0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"
uvt¾C" ug" uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Qvcx{"w" dÝxcnÈjq"onÝpc"Uogvkrtcej" ux0" qf"qucf{0" 耕"Fþfqxk/
eg"w"Quvtqxeg"*8773e+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"pc"lky0"uxcjw"mÒv{"5;:"o"ux0"qf"qucf{"*pqv0 
T0"Rcwnkï"4235+0"耕"FqnpÌ"Pqxqugfn{"*8873e+<"uotmqxÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"dnÌyg"ekjgnp{"¦¾r0"
qf"qdeg0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"tqmng"rqvjïmw"w"ÚuvÌ"pc"rtcxÈo"dTgjw"Qvcx{"¦u¦0"qf"qucf{0"耕"Jtcfk¥vþ"
w"RÌumw" *8972d+<" umcnpcv¾" uvt¾C" ug" uoÌ¥gpÝo" ngugo"pc"rtcxÈo"dTgjw"Qvcx{"¦l¦0"qf"qucf{" *pqv0" L0"Oqtcxge"
3;78+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"c"umcnpÌ"uw`"pc"rtcxÈo"dTgjw"Qvcx{"¦l¦0"qf"qucf{0"耕"Jtcfk¥vþ"
w"RÌumw"*8872f+<"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"u¦0"uxcjw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"u¦0"qf"quc/
f{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"x"ngug"Unqwrqxpc"pc"ngxÈo"
dTgjw"PqxqugfnumÈjq"rqvqmc"w"ÚuvÌ"x"¦¾vqeg"pc"ngxÈo"dTgjw"Xnvcx{"uu¦0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"
pcf"Xnvcxqw"*8873f+<"umcnpcvÝ"quvtqx"u"mquvgngo"ux0"Lcpc"pc" ngxÈo"dTgjw"Xnvcx{"uux0"qf"qucf{0"耕"Pgxþ¦keg"
*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"ec"4"mo"lx0"qf"qdeg0"耕"RÌugem¾"Uoqngï"w"Uncdïke"
*8873f+<"ngu"pc"rtcxÈo"dTgjw"Xnvcx{"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"¦u¦0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"
耕"RÌugm"*8872f+<"ugx0"uxcj"rcjqtmw"¦xcpÈjq"Rcm¥qxmc"u"p¾urgo"ygng¦pkïpÌ"vtcvk"uoþt"V¾dqt"rTk"l¦0"qmtclk"oþuvc0"
耕"RÌugm"*8872f+<"ÚrcvÌ"um¾n{"pc"rtcxÈo"dTgjw"Qvcx{"dnÌyg"ucoqv{"W"OctvÌpmc"uux0"qf"oþuvc0"耕"RÌugm"*8872f+<"
rTÌmqr"uknpkeg"w"dÝxcnÈjq"rkxqxctw"pc"l¦0"qmtclk"oþuvc0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{0"耕"Xt¾y"*8872d+<"uxþvnkpc"xg"Xt¾yumÈo"ngug"ec"
3"mo"ux0"qf"mÒv{"652"o"ux0"qf"qucf{"Pqx¾"Xt¾y0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"umcnpcv¾"uvt¾C"u"dqtqxÝo"ngugo"
pc"rtcxÈo"dTgjw"JtglmqxkemÈjq"rqvqmc"ec"2.5"mo"rTgf"ÚuvÌo"fq"Xnvcx{"ll¦0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"
*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"w"dÝxcnÈ"ucoqv{"Lgnge"ux0"qf"qucf{0"耕"
¥dqpÌp"w"Xctxcyqxc"*8773c+<"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"xÝej0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"¥dqpÌp"
w"Xctxcyqxc"*8773e+<"uvt¾C"pc"ngxÈo"dTgjw"rqvqmc"ÚuvÌeÌjq"fq"Xnvcx{"*ngxÝ"dTgj+"lx0"qf"qucf{0"耕"¥xÌmqxumÈ"Rqf/
jtcfÌ"*8773e+<"um¾n{"pcf"rtcxÝo"dTgjgo"Qvcx{"ec"2.5"mo"lky0"qf"jtcfw"¥xÌmqx0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Qvcx{"rTk" ugx0"uvtcpþ"oquvw"rTgu"Qvcxw"¦¾r0"qf"qdeg0"
耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"l¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0

Fcn¥Ì" nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"XgugnÝ" *3;45+."Dncymqx¾"*3;83."3;86+."Ej¾p"gv"cn0"
*3;87."3;93+."Cpqp{owu"*3;89+."Oqtcxge"*3;89+."Jc¥mqx¾"*3;;2+"c"JcxnÌïgm"*3;;7+0"UxþvnqoknpÝ"
ftwj"x{um{vwlÌeÌ" ug"x" lkypÌ"ï¾uvk"îgej"x" vgrngl¥Ìej"qdncuvgej"og¦qh{vkmc."ïcuvþlk"pc"x¾rgpeqxÈo"
rqfmncfw0"UxÌfc"mtxcx¾"xg"uvwfqxcpÈo"Ú¦goÌ"tquvg"pc"xÝunwppÝej"mTqxkpcvÝej"uvt¾pÌej."x"ngupÌej"
rn¾¥vÌej" c" xg" uxþvnÝej" nguÌej0" Tq¦¥ÌTgpÌ" uxÌf{" mtxcxÈ" ¦fg"o¾" rqfqdpÝ" ejctcmvgt" lcmq" tq¦¥ÌTgpÌ"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

fTk¥`¾nw"qdgepÈjq0"Qdc"ftwj{"rtqx¾¦glÌ"pglgp"x¾rgpeqxÈ"rqfqmtgu{"UvtcmqpkemÈ"c"Uw¥kemq/jqtcy/
ñqxkemÈ"x¾rgpeg."cng"k"ftqdpÈ"x¾rgpeqxÈ"xnqym{"x"fcn¥Ìej"h{vqejqtkqpgej0"Ftwj"Eqtpwu ucpiwkpgc 
ug"x{um{vwlg"tq¦vtqw¥gpþ"xg"UvTgfpÌo"RqxnvcxÌ."DTg¦pkemÈo"Rqfdtfumw"c"pc"RÌugemq/jnwdqemÈo"
jTgdgpw." x¦¾epþ" rcm" x" rTkngjnÈ" ï¾uvk"DwfþlqxkemÈ" r¾pxg0"Xg" xÝejqfpÌ" ï¾uvk" RÌugemc" d{n" xÝum{v"
ftwjw"¦c¦pcogp¾p"x"Ugfnïcpumq/okngxumÈ"rcjqtmcvkpþ"c"xg"h{vqigqitc似emÈo"rqfqmtguw"îgtvqxq"
dTgogpq"*Ej¾p"gv"cn0"3;99+0

Dentaria bulbifera"耕"m{ïgnpkeg"ekdwnmqpqup¾
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8973c+<"ngupcvÝ"xtej"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg."lgf/

nq/dwmqxÝ"rqtquv"pc"xtejqnw"c"pc"uxc¦Ìej"xtejw0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"ngupcvÝ"xtej"Pþoge"*mÒvc"7:9"o+"
xÝej0"qf"qucf{." lgfnq/dwmqxÝ"rqtquv"pc"xtejqnqxÈo"jTgdgpw"c"pc" lx0" uxcjw0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"
uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"PqxqfxqtumÈ"mTkyqxcvm{"ec"4.7"mo"xux0"qf"qucf{0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"
rqfo¾ïgpÝ"ngu"pc"xÝej0"dTgjw"t{dpÌmc"Pþoge"ec"4.7"mo"xux0"qf"qucf{"*pqv0"T0"Uncdc"3;88+0"耕"Rcugm{"*8973d+<"
ngupcvÝ"xtej"D{vkpc"ec"3.7"mo"ugx0"qf"qdeg."¦d{vgm"lgfnq/dwmqxÈjq"rqtquvw"pc"xtejqnw0"耕"Rcugm{"*8973d+<"uoÌ/
¥gpÝ"ngu"rTk"ux0"qmtclk"OncemÈ"mTkyqxcvm{"ec"5"mo"ugx0"qf"qdeg0"耕"Rcugm{"*8973d+<"uw`qxÝ"ngu"pc"xtejqnw"xtejw"
Ocvmc"*mÒvc"7:2"o+"ugx0"qf"qdeg0"耕"RÌugm"*8973c+<"dwïkpc"pc"lky0"uxcjw"ngupcvÈjq"xtejw"OcnÝ"OgjgnpÌm"xlx0"
qf"oþuvc"*ngi0"T0"Uncdc"3;85"ED+0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"MtcxÌ"jqt{"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."
X0"Ej¾p"("O0"Uqwmwr"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"ngupcvÈ"uvtoÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"qf"quc/
f{."x¦¾epþ"*pqv0"T0"Rcwnkï"4235+0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"rqtquv"u"nÌrqw."dwmgo"c"uotmgo"pc"jTdÌvmw"Jtd{"*mÒvc"
6;:.:"o+"¦u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75."pqv0"X0"Ej¾p"3;;7."pqv0"T0"Rcwnkï"422:+0"耕"Xt¾y"*8872d+<"jcdTkpc"
pc"ngxÈo"dTgjw"Qvcx{"pcf"lky0"qmtclgo"rqdTgypÌjq"rcnqwmw"xux0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"
ngu"pc"ngxÈo"dTgjw"Qvcx{"x"Úugmw"RT"xnÌdm{"xÝej0"qf"qdeg"*ngi0"T0"Uncdc"3;85."3;87"ED+0"耕"Xt¾y"*8872d+<"
uoÌ¥gpÝ"ngu"x"ï¾uvk"貢W"XnïÌ"l¾o{衡"ugx0"qf"j¾lqxp{"w"Pqxqxt¾yumÈjq"t{dpÌmc"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0

Vþyk¥vþ"tq¦¥ÌTgpÌ"m{ïgnpkeg"ekdwnmqpqupÈ"x"lkypÌ"ï¾uvk"îgej"lg"x"qdncuvk"dwïkp"x"qtgqh{vkmw"c"xg"x{¥/
¥Ìej" ï¾uvgej" og¦qh{vkmc0" Tquvg" x" Dtfgej." qfmwf" x¦¾epþ" ¦cucjwlg" pc" Dncvgpumq" c" tq¦vtqw¥gpþ"
fq"UvTgfpÌjq"RqxnvcxÌ"c"pc"RÌugemq/jnwdqemÝ"jTgdgp"*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0"Ftwj"rcvtpþ"ej{dÌ"
xg"Xqn{CumÈo"k"RtcejcvkemÈo"RTgf¥wocxÌ0"

Dentaria enneaphyllos"耕"m{ïgnpkeg"fgxÌvknkuv¾
630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8873c+<"uoÌ¥gpÝ"ngu"pc"ugx0"uxcjw"pcf"ngxÝo"dTgjgo"Qvcx{"*RT"

FþfqxkemÈ"uvt¾pþ+"xlx0"qf"qucf{"*pqv0"X0"Ej¾p"3;;2."pqv0"T0"Rcwnkï"4235+0"耕"Qunqx"*8873c+<"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"x"¦¾vqeg"pc"ngxÈo"dTgjw"Xnvcx{"w"ÚuvÌ"rqvjïmw"*rtcxÝ"dTgj+"rTk"eguvþ"xgfqweÌ"¦"îgtxgpÈjq"±lg¦fw"xlx0"
qf"qdeg."ugx0"gzrqukeg"*ngi0"T0"Uncdc"3;96"ED."pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0

M{ïgnpkeg"fgxÌvknkuv¾"lg"xÝ¦pcopÝo"ftwjgo"jqtumÝej"mxþvpcvÝej"dwïkp"c"lgfnqdwïkp."ïcuvq"tquvqw/
eÌ"pc"uw`qxÝej"uxc¦Ìej0"X{um{vwlg"ug"rTgfgx¥Ìo"x"qtgqh{vkmw"c"x"ïngpkvþl¥Ìej"Ú¦goÌej"og¦qh{vkmc0"
JncxpÌ"egpvtc"xÝum{vw"x"lkypÌ"rqnqxkpþ"îgej"luqw"Dtf{."[wocxc"c"PqxqjtcfumÈ"jqt{."rTkngjnÈ"ï¾uvk"
DncpumÈjq" nguc" c"îgumqmtwonqxumÈ"RTgf¥wocxÌ" *Fqwfc" kp"Ngr¥Ì" gv" cn0" 4235+0"X" rtquvqtw"og¦k"
qdþoc"egpvt{"ug"m{ïgnpkeg"fgxÌvknkuv¾"x{um{vwlg"xgnok"x¦¾epþ."c"vq"lgp"x"kpxgt¦pÌej"rqnqj¾ej"x"Úfq/
nÌej"Tgm{"Qvcx{."Xnvcx{"c"Nwypkeg"xg"UvTgfpÌo"RqxnvcxÌ"c"x"ÚfqnÌ"rqvqmc"Nkdqejqxm{"x"LkjqïgumÈ"
rcjqtmcvkpþ"*Mwïgtqx¾"3;96+0

Dianthus superbus"uwdur0"superbus 耕"jxq¦fÌm"r{¥pÝ"rtcxÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"MTg¥keg"w"RTgfqvke"*8872c+<"nqwïmc"xg"uotmqxÈo"ngug"ec"2.7"mo"xÝej0"qf"jt¾¦g"

t{dpÌmc"UmcnkïpÌ"ec"3.7"mo"uux0"qf"qucf{0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"ngu"ec"4"mo"xux0"qf"qucf{"*ngi0"T0"Uncdc"
3;87"ED+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"dcnxcpkvÝ"rcjqtgm"*mc¦+"ug"uoÌ¥gpÝo"ngugo"pc"xnjmÈ"nqweg"og¦k"ngu{"
pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"ec"3.9"mo"ux0"qf"qucf{0

5:0"Dwfþlqxkem¾"r¾pgx0"Ocngvkeg"w"RtqvkxÌpc" *8973e+<" ngupcvÝ"rcjqtgm"u"qrw¥vþpÝo"nqogo"x"rqnÌej" ll¦0"
qf" ucoqv{"MnqmqïÌp" lky0"qf"qucf{" *pqv0"X0"Ej¾p"3;;5+0"耕"RtqvkxÌp" *8973e+<"xÝej0"qmtcl" nguÌmc" ug" uoÌ¥gpÝo"
rqtquvgo"ux0"qf"ucoqv"¥gngp¾"Jqtc"¦¾r0"qf"oþuvc"*ngi0"T0"Uncdc"3;86"ED+0
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈ" qdncuvk" wf¾xclÌ" Fþfgïgm" *3:94+." îgncmqxumÝ" *3:99." 3::5+." Ejcfv"
*3::6+."MwdÌp" *3:;9+."MtglïÌ" *3;24+."Tqjngpc" *3;4:+."Ej¾p" gv" cn0" *3;93+" c"Uncdc" gv" cn0" *4224+0"
EjctcmvgtkuvkemÝ"ftwj"uxþvnÝej"nguj"c"uvTÌfcxþ"xnjmÝej"nwm0"Pc"RÌugemw"ug"ftwj"x¦¾epþ"x{um{vqxcn"
xþv¥kpqw"lgp"rTk"ngupÌej"qmtclÌej"pc"Ú¦goÌ"DTg¦pkemÈjq"Rqfdtfumc"c"DwfþlqxkemÈ"r¾pxg0"TgegpvpÌ"
Úfclg"q"xÝum{vw"ej{dþlÌ0

Epipactis atrorubens"耕"mtw¥vÌm"vocxqïgtxgpÝ
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"

rq"x{vþygpÈo"x¾rgpek"*ngi0"T0"Uncdc"3;86"ED."pqv0"X0"Ej¾p."T0"Rcwnkï"("O0"Uqwmwr"4226+0
630"UvTgfpÌ"RqxnvcxÌ0"Uncdïkeg"*8873f+<"ngupcvÝ"uxcj"x"qmqnÌ"qrw¥vþpÝej"x¾rgpeqxÝej"nqoj"pc"rtcxÈo"dTgjw"

Xnvcx{"¦¾r0"qf"qdeg"*ngi0"T0"Uncdc"3;88"ED."pqv0"X0"Ej¾p"("R0"JcxnÌïgm"3;;7+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Dncymqx¾"*3;86+"c"Ej¾p"gv"cn0"*3;87+0"Xg"uvwfqxcpÈo"
Ú¦goÌ."rqfqdpþ"lcmq"x"egnÈ"lkypÌ"ï¾uvk"îgej."ug"mtw¥vÌm"vocxqïgtxgpÝ"lcmq"qdnki¾vpÌ"mcnekh{v"x{um{/
vwlg"xg"uxþvnÝej."xþv¥kpqw"dqtqxÝej"nguÌej."lgp"pc"x¾rgpeqxÈo"rqfmncfw0"

Festuca heterophylla 耕"mquvTcxc"tj¦pqnkuv¾
630"UvTgfpÌ"RqxnvcxÌ0"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"Jtqocfk¥vþ"pc"uvt¾pk"pc"rtcxÈo"dTgjw"Qvcx{"

¦¾r0"c"l¦0"qf"qucf{0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"rqtquv"*fwd."nÌrc."dwm+"pc"xtejqnw"îgtvqx{"jqt{"*mÒvc"735"o+"¦¾r0"
qf"qdeg"*ngi0"T0"Uncdc"3;8;"ED+0"耕"Xt¾y"*8872d+<"ux0"ÚrcvÌ"ngupcvÈjq"jTdÌvmw"Jtd{"*mÒvc"6;:.:"o+"¦u¦0"qf"qdeg"
*pqv0"L0"Oqtcxge"3;75+0"耕"Xt¾y"*8872d+<"ngu{"rTk"jqtpÌo"vqmw"rqvjïmw"pc"xÝej0"ÚrcvÌ"jTdÌvmw"Jtd{"*mÒvc"6;:.:"o+"
¦u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0"耕"Xt¾y"*8872d+<"ngupcvÈ"uxcj{"lx0"qf"t{dpÌïmw"Mqygnwj"*vÈy"Mq¦nÌm+"¦¾r0"
qf" qucf{"Pqx¾"Xt¾y" *pqv0" L0"Oqtcxge" 3;7:+0" 耕"Xt¾y" *8872d+<" ngupcvÝ" xtej"îgtvqxc" jqtc" *mÒvc" 735"o+" ¦¾r0"
qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0

FkcipquvkemÝ"ftwj"fwdqjcdtqxÝej"c"fwdqnkrqxÝej" nguj"uxc¦w"Ectrkpkqp0"Xg"uvwfqxcpÈo"Ú¦goÌ"
d{n"pcng¦gp"rqw¦g"qlgfkpþng"xg"uxþvnÝej"nkuvpcvÝej"nguÌej"UvTgfpÌjq"RqxnvcxÌ"*Itwnkej"("DqwdnÌm"kp"
Ngr¥Ì"gv"cn0"4235+0

Filipendula vulgaris"耕"vwygdpÌm"qdgepÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Oktqvkeg"*8772e+<"nqwmc"pc"rtcxÈo"dTgjw"Nqopkeg"ux0"qf"qdeg"*ngi0"T0"Uncdc"

3;87"ED+0"耕"Oktqxkeg"*8672e+<"mTqxkpcvÈ"uvt¾pþ"pc"ngxÈo"dTgjw"Umcnkeg"¦¾r0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0
630"UvTgfpÌ"RqxnvcxÌ0"Uogvcpqxc"Njqvc"*8772e+<"mc¦"u"fwdqxÝo"rqtquvgo"x"nqweg"pc"ngxÈo"dTgjw"Nqopkeg"

l¦0"qf"fxqtc"w"¦¾ogïmw"Mctnqx"l¦0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0"耕"Uogvcpqxc"Njqvc"*8772f+<"qmtcl"fqwdtc/
x{" c" rTkngjnÝ" rcnqwm" pc" ngxÈo"dTgjw"Nqopkeg" lky0" qf" qdeg" *ngi0"T0" Uncdc" 3;94." 3;95"ED." pqv0"X0"Ej¾p"( 
O0"Uqwmwr+0"耕"Xctxcyqx"*8772f+<"rqdTgypÌ"rcnqwm"pc"ngxÈo"dTgjw"Umcnkeg"w"ÚuvÌ"ngxqdTgypÌjq"rqvjïmw"ec"4"mo"
lky0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0

Fcn¥Ì"nqmcnkv{"¦"x{og¦gpÈjq"Ú¦goÌ"wf¾xclÌ"Rcyqwv"*3:7;+."Ejcfv"*3::6+."MwdÌp"*3:;9+."Cpqp{/
owu"*3;88+."Ej¾p"gv"cn0" *3;93."3;99+"c"Uncdc"gv"cn0" *4224+0"Fq"lkypÌ"ï¾uvk"îgej"¦cucjwlg"xÝum{v"
vwygdpÌmw"qdgepÈjq"qf"ugxgtw"¦g"uvTgfpÌej"îgej"ÚfqnÌo"Xnvcx{"cy"pc"RÌugemq."mfg"ug"x{um{vwlg"
x¦¾epþ"xg"UvTgfpÌo"RqxnvcxÌ"c"x"rTkngjnÈ"ï¾uvk"DTg¦pkemÈjq"Rqfdtfumc0"UvwfqxcpÝo"Ú¦goÌo"rcvtpþ"
rtqdÌj¾"lkypÌ"jtcpkeg"uqwxkunÈjq"tq¦¥ÌTgpÌ"ftwjw"x"îgej¾ej0"Lkypþ"qf"vÈvq"jtcpkeg"ug"ukeg"pcnÈ¦clÌ"
fcn¥Ì" k¦qnqxcpÈ" nqmcnkv{."opqjÈ" ¦" pkej" x¥cm" x¦pkmn{" rcvtpþ" ¦cxngïgpÌo" *DqwdnÌm" kp"Ngr¥Ì" gv" cn0"
4235+0"VwygdpÌm"qdgepÝ"x{jngf¾x¾"xg"uvwfqxcpÈ"qdncuvk"mgTpcvÈ"xÝunwppÈ"uvt¾pþ."ngupÌ"ngo{."nqwm{"
c"ngupcvÈ"gpmn¾x{"x"rqnÌej0

Galium sylvaticum 耕"uxÌ¦gn"ngupÌ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dqwf{"*8772c+<"ngu{"pc"xtejw"Jtcf"*mÒvc"796"o+"uu¦0"qf"qdeg"*pqv0"T0"Rcwnkï"

4233+0"耕"Dtnqj"w"Ftjqxng"*8872e+<"ngupcvÝ"xtej"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"3;72+0
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

5:0"Dwfþlqxkem¾"r¾pgx0"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"OÌejqx"xÝej0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77."
pqv0"T0"Rcwnkï"4226."4235+0" 耕"[vþvkeg"w"Tcyke" *8972f+<" ugxgtpÌ"qmtclg" nguc"Xgnm¾"RÌugïp¾" lx0" qf"qucf{" *pqv0 
L0"Oqtcxge"3;79+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8973c+<"oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"Ogjgn/
pÌmgo"ll¦0"qf"qdeg0"耕"Mnwm{"*8973c+<"lgfnkpc"pc"¦u¦0"uxcjw"xtejw"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"rTk"ugx0"qmtclk"
ngupÌ"uknpkeg"uoþt"Mnwm{"¦l¦0"qf"qdeg0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"jTgdgpw"xtejw"QuvtÝ"*mÒvc"
75:.4"o+"ec"4"mo"xlx0"qf"qucf{0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"Pþoge"*mÒvc"
7:9"o+"xÝej0"qf"qucf{0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"X{jnÌfm{"rTk"xÝej0"qmtclk"oþuvc"*ngi0"T0"Uncdc"3;88"ED+0"耕"
RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"2.7"mo"ux0"qf"ucoqv{"W"Xqf¾mc"xÝej0"qf"oþuvc0"耕"RÌugm"
*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ" lco"rq"x{vþygpÈo"x¾rgpek"pc"¦¾r0"uxcjw"xtejw"Rtqxc¦eg"xÝej0"qf"oþuvc"*pqv0"
T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ux0"qmtclk"uxcykvÈjq"ngupÌjq"rcnqwmw"
w"qrw¥vþpÈjq"ywnqxÈjq"nqow"ec"2.5"mo"xÝej0"qf"ekjgnp{"Pc"Rv¾ïmqxpþ"ux0"qf"oþuvc0"耕"RÌugm"*8873e+<"oÝvkpc"
pc"lky0"uxcjw"rqf"xtejqngo"ngupcvÈjq"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"MtcxÌ"
jqt{"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"LctpÌm"*mÒvc"
82;.6"o+"xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"
nqow"pc"lky0"ÚrcvÌ"xtejw"MtcxÌ"jqtc"ec"2.7"mo"ux0"qf"ucoqv"Pc"Hngmcïm¾ej"xlx0"qf"oþuvc0"耕"RtqvkxÌp"*8973e+<"
fqwdtcxc"rTk"lky0"qmtclk"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"ux0"qf"oþuvc"*pqv0"X0"Ej¾p"("H0"¥koc+0"耕"Ugokeg"w"RÌu/
mw"*8973c+<"xnjm¾"fqwdtcxc"rqf"jt¾¦Ì"t{dpÌmc"PqxÝ"ec"4"mo"ux0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"lgfnkpc"rTk"
ugx0"qmtclk"ngupÌ"uknpkeg"ec"4"mo"xÝej0"qf"ucoqv"Pc"Hngmcïm¾ej"xux0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"
ngu"pc"xtejqnw"p¾xt¥Ì"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{0"耕"Vþ¥Ìpqx"w"RtqvkxÌpc"*8973f+<"ngu{"pc"xtejw"*mÒvc"
672.3"o+"4"mo"ugx0"qf"qucf{"*pqv0"T0"Rcwnkï"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Qvcx{"rTk"lky0"qmtclk"tqmng"uux0"qf"qucf{0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"onÝpc"Uogvkrtcej"ux0"qf"qucf{0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"uvt¾C"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"onÝpc"Vnwïmc"lx0"qf"qucf{0"耕"Egtjqpkeg"*8772f+<"ngu{"
ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"îgtxgp¾"pcf"Xnvcxqw"*8873d+<"ngupcvÈ"uvtoÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xn/
vcx{"lkypþ"qf"ygng¦pkïpÌjq"xkcfwmvw"*pqv0"T0"Rcwnkï."O0"[vgej"("O0"Uqwmwr"422;+0"耕"îgtxgpÝ"±lg¦fge"w"Xncuveg"
*8873c+<" uvt¾C" ug" uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Xnvcx{" ux0" c"xÝej0" qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"
*8872d+<"ngupcvÈ"uvtoÈ"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"
w"Quvtqxeg"*8772f+<"tqmng"qf"j¾lqxp{"m"Nqopkek"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"
*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"w"uqwvqmw"ug"UmcnkeÌ"uu¦0"qf"qucf{0"耕"Fþfqxkeg"
w"Quvtqxeg"*8772f+<"nwj"pc"ÚrcvÌ"uvt¾pþ"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"u¦0"qf"qucf{0"耕"Fþfqxkeg"w"Quv/
tqxeg"*8872f+<"nkuvpcvÝ"ngu"422"o"u¦0"qf"j¾lqxp{"Fqwrcvc"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773c+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"lky0"cy"llx0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"
umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"pc"lky0"uxcjw"mÒv{"5;:"o"ux0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfq/
xkeg"w"Quvtqxeg"*8773e+<"ngu"pc"ngxÈo"dTgjw"Qvcx{"lky0"qf"uqwvqmw"u"NqopkeÌ"ux0"qf"qucf{0"耕"FqnpÌ"Pqxqugfn{"
*8873e+<"uoÌ¥gpÝ"rqtquv"x"¥¾fw¥pÌo"ngug"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"ec"3"mo"¦¾r0"qf"qdeg0"耕"Ftyqx"
w"XqlpÌmqxc"*8872d+<"fqwdtcxc"c"rqdTgypÌ"rcnqwïgm"pc"rtcxÈo"dTgjw"Qvcx{"rTk"ugx0"qmtclk"ÚuvÌ"tqmng"¦u¦0"qf"quc/
f{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"l¾o{"rq"x{vþygpÈo"x¾rgpek"pc"ugx0"uxcjw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"
qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"c"umcnpÌ"uw`"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{0"耕"Jtcfk/
¥vþ"w"RÌumw"*8972c+<"ngu"pc"uxcjw"pcf"rtcxÝo"dTgjgo"Qvcx{"¦l¦0"qf"qucf{"*pqv0"T0"Rcwnkï"4227+0"耕"EjTg¥`qxkeg"
w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"x"ngug"Unqwrqxpc"pc"ngxÈo"dTgjw"PqxqugfnumÈ/
jq"rqvqmc"w"ÚuvÌ"x"¦¾vqeg"pc"ngxÈo"dTgjw"Xnvcx{"uu¦0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"
uxþvnkpc"pc"umcnpcvÈo"xÝejq¦w"x"ngupcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Xnvcx{"2.67"mo"xÝej0"qf"mÒv{"635.;"o"rTk"
ux0"qmtclk"qucf{"*pqv0"T0"Rcwnkï."N0"Octg¥."X0"Ej¾p"("R0"Ngkuejpgt"422:+0"耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"
*8973d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"tqmng"w"ÚuvÌ"LgjpþfgpumÈjq"
rqvqmc"xÝej0"qf"qucf{0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾vq/
eg"w"ÚuvÌ"LgvþvkemÈjq"rqvqmc"ll¦0"qf"qdeg0"耕"Lgvþvkeg"*8773f+<"uvt¾C"pc"rtcxÈo"dTgjw"rqvjïmw"x"ngug"Mqrcpkp{"ec"
4.7"mo"¦u¦0"qf"qdeg0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"
Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"Mquvgnge"pcf"Xnvcxqw"*8773c+<"fqwdtcxc"pc"ngxÈo"dTgjw"
rqvqmc"ux0"qf"ucoqv{"Pc"RÌum¾ej"ec"4"mo"l¦0"qf"qdeg0"耕"MwïgT"*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"*Rgmnq+"pc"rtc/
xÈo"dTgjw"Xnvcx{"l¦0"qf"qdeg0"耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"Jtqocfk¥vþ"pc"uvt¾pk"pc"rtcxÈo"dTgjw"
Qvcx{"¦¾r0"c"l¦0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"c"uw`qx¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"ngxÈo"dTgjw"Qvcx{"rTk"lky0"uvtcpþ"tqmng"îgtvqxc"uvtqwjc"xlx0"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"
umcnpcv¾"uvt¾C"pc"ngxÈo"dTgjw"Qvcx{"w"ucoqv{"X¾rgpkeg"lx0"qf"qucf{0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"
uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"u¦0"qf"¦¾omw0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"vtcxpcv¾"uvt¾C"
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¦¾ogemÈjq"rctmw"pc"ngxÈo"dTgjw"Xnvcx{"uu¦0"qf"qdeg0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"W"Jtqdm{"u¦0"qf"¦¾omw"*pqv0"X0"Ej¾p."O0"Octgm"("H0"¥koc"3;;5+0"耕"QtnÌm"pcf"
Xnvcxqw"*8672f+<"uoÌ¥gpÝ"ngu"pc"ugx0"uxc¦Ìej"p¾xt¥Ì"*mÒvc"62;.5"o+"pcf"ngxÝo"dTgjgo"Xnvcx{"x"lglÌo"¦¾mtwvw"
xÝej0"qf"¦¾omw"*pqv0"X0"Ej¾p."T0"Rcwnkï"("X0"xÌnc"4227+0"耕"QtnÌm"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ/
¥gpÝo"rqtquvgo"pc"quvtqjw"pc"ngxÈo"dTgjw"Xnvcx{"ux0"qf"qdeg0"耕"Qunqx"*8773e+<"umcnpcvÈ"uxcj{"ug"uoÌ¥gpÝo"
rqtquvgo"*Mtmcxïkpc+"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"Tgm{"¦¾r0"qf"qdeg"*pqv0"X0"Ej¾p"("X0"UmcnkemÝ"3;:;+0"耕"
Qunqx"*8773e+<"ngupcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"4"mo"xux0"qf"mquvgnc"x"qdek"*pqv0"T0"Rcwnkï."R0"Ngkuejpgt"
("O0"Uqwmwr"4228+0"耕"Quvtqxge"*8772f+<"uvctÝ"dqt"u"nkrqxÝo"rqftquvgo"rTk"¦¾r0"qmtclk"p¾urw"u"ygng¦pkïpÌo"
oquvgo"pc"ngxÈo"dTgjw"Nqopkeg"u¦0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"k"ng/
xÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"llx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uoÌ¥gpÝ"ngu"pc"uqwvqmw"Nqopkeg"
ug"UmcnkeÌ"xlx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"LgugpkemÈjq"
rqvqmc"w"ÚuvÌ"fq"Nqopkeg"xlx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"ngu"X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"
FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"Nqit{"*mÒvc"72;.9"o+"xÝej0"qf"oþuvc"*pqv0"
T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Uncdïkeg"*8873f+<"umcnpcvÈ"uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"x"qmqnÌ"qrw¥/
vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"Uogvcpqxc"Njqvc"*8772f+<"qmtcl"fqwdtcx{"
c"rTkngjnÝ"rcnqwm"pc"ngxÈo"dTgjw"Nqopkeg"lky0"qf"qdeg0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"
ug" uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Qvcx{"x" ¦¾mtwvw" Tgm{" ux0" qf" qucf{0" 耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"
*8773e+<"uvt¾pþ"tqmng"u"rqvjïmgo"pc"ngxÈo"dTgjw"Qvcx{"xux0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"qmtclk"oquvw"rTgu"Qvcxw0"耕"[vþftqpÌp/Rnc¦{"
w"Xctxcyqxc"*8773e+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ec"2.6"mo"lky0"qf"oquvw"rTgu"Qvcxw"xux0"
qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"ngu"pc"ngxÈo"dTgjw"Qvcx{"w"uqwvqmw"u"NqopkeÌ"lky0"qf"qucf{0"
耕"Vgog¥x¾t"*8873d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"pc"lky0"qmtclk"¦¾vqm{"w"ÚuvÌ"MTgpgemÈjq"
rqvqmc"ugx0"qf"qdeg0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"
dTgjw"Xnvcx{"w"ÚuvÌ"rqvqmc"xlx0"qf"qucf{0"耕"Xctxcyqx"*8772f+<"rqdTgypÌ"rcnqwm"pc"ngxÈo"dTgjw"Umcnkeg"w"ÚuvÌ"
ngxqdTgypÌjq"rqvjïmw"ec"4"mo"lky0"qf"qdeg0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"
pc"ngxÈo"dTgjw"Qvcx{"lx0"qf"qdeg"*ngi0"T0"Uncdc"3;88"ED."pqv0"T0"Rcwnkï"4227+0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"rTk"
xÝej0"dTgjw"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"ngupcvÝ"xtej"îgtvqxc"jqtc"*mÒvc"735"o+"
¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0"耕"XjuÌ"w"Mxþvqxc"*8873c+<"dqtqxÝ"rqtquv"pc"ngxÈo"dTgjw"JtglmqxkemÈjq"
rqvqmc"w"ÚuvÌ"fq"Xnvcx{"ll¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"uvt¾C"w"tqmng"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"
dTgjw"MwïgTumÈjq"rqvqmc"ll¦0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"
dTgjw"Qvcx{"ec"4"mo"llx0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ng/
xÈo"dTgjw"Xnvcx{"w"dÝxcnÈ"ucoqv{"Lgnge"ux0"qf"qucf{"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥dqpÌp"w"Xctxcyqxc"
*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"ngugo"pc"ngxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"Tgm{"uux0"qf"ucoqv"Qejq¦"uux0"qf"qucf{"*pqv0"
X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"dTgj{"rqvjïmw"w"uknpkeg"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌ/
mqx"x"¦¾vqeg"pc"ngxÈo"dTgjw"Qvcx{"llx0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"j¾lqxp{"Pc"Dwf¾ej"llx0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"
uvt¾C"u"rcuvxkpqw"pc"ngxÈo"dTgjw"rqvqmc"ÚuvÌeÌjq"fq"Xnvcx{"lx0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾n{"
pcf"rtcxÝo"dTgjgo"Qvcx{"rqf"jtcfgo"¥xÌmqx0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"lgfnqxÝ"rqtquv"pc"ngxÈo"dTgjw"
Xnvcx{"ec"2.5"mo"llx0"qf"jtcfw"¥xÌmqx0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Ejcfv"*3::6+."XcTgïmc"*3::;+."Fqokp"*3;24."3;26+."
XgugnÝ"*3;45+."Dncymqx¾"*3;83+."Oqtcxeqx¾/Jwuqx¾"*3;85+."Cpqp{owu"*3;8:+."JcxnÌïgm"*3;;7."
4222+"c"Cndtgejv"*4225+0"Xg"uvwfqxcpÈo"Ú¦goÌ"rcvTÌ"uxÌ¦gn"ngupÌ"m"pglxÝ¦pcïpþl¥Ìo"ftwjjo"urq/
ngïgpuvgx"uxc¦w"Ectrkpkqp0"Tquvg"xg"uxþvnÝej"nkuvpcvÝej."pglïcuvþlk"fwdqxÝej"c"fwdqjcdtqxÝej"ng/
uÌej."pc" lglkej" ngogej"c"rcugm¾ej0"Rqïgvpþl¥Ì"rqrwnceg"rtqx¾¦glÌ"xnqym{"mt{uvcnkemÝej"x¾rgpej0"
JncxpÌ"qdncuvÌ"xÝum{vw"lg"ÚfqnÌ"Xnvcx{"c"fqnpÌ"Qvcx{"xg"UvTgfpÌo"RqxnvcxÌ"c"ngu{"x"RÌugemq/jnwdqe/
mÈo"jTgdgpw0"Lgp"x¦¾epþ"ug"x{um{vwlg"x"rTkngjnÈ"ï¾uvk"DwfþlqxkemÈ"r¾pxg0"OkitcïpÌ"eguvqw"ftwjw"
fq"uvwfqxcpÈjq"Ú¦goÌ"d{nq"¦Tgloþ"ÚfqnÌ"Xnvcx{0"RqfÈn"Qvcx{"rtqpkmn"uxÌ¦gn"ngupÌ"cy"pc"Uw¥kemq/
/jqtcyñqxkemÈ"x¾rgpeg0"X"rqxqfÌ"Tgm{"Xqn{Cm{"lg"xÝum{v"vqjqvq"ftwjw"x{uwpwv"fq"x{¥¥Ìej"rqnqj"
*xtej"Xþpge"w"Nïqxke+0"

Geranium sanguineum 耕"mcmquv"mtxcxÝ
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"

ux0"qf"oþuvc"*pqv0"T0"Uncdc."pqv0"X0"Ej¾p."O0"Uqwmwr"("T0"Rcwnkï"4229+0
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Ejcfv"*3::6+."XgngpqxumÝ"*3::6+."îgncmqxumÝ"*3::7+."
Fqokp"*3;24+"c"Codtqy"*3;6:."3;73+0"Vþyk¥vþ"tq¦¥ÌTgpÌ"mcmquvw"mtxcxÈjq"x"îgej¾ej"lg"x"vgtoq/
h{vkmw."qfmwf"fq"lkypÌ"ï¾uvk"îgej"ftwj"¦Tgloþ"rtqpkmpwn"Ú¦mÝo"rtwjgo"ÚfqnÌo"Tgm{"Xnvcx{0"Okoq"
UvTgfpÌ"RqxnvcxÌ"ug"ftwj"x" lkypÌ"ï¾uvk"îgej"x{um{vwlg" lgp"xgnok"x¦¾epþ"pc"pþmqnkmc" k¦qnqxcpÝej"
nqmcnkv¾ej"xg"uxþvnÝej"nguÌej"c"ngupÌej"ngogej0"XÝum{v"d{n"¦c¦pcogp¾p"pc"Uw¥kemq/jqtcyñqxkemÝej"
x¾rgpeÌej."x"îgumqmtwonqxumÈo"RTgf¥wocxÌ."x"DwfþlqxkemÈ"r¾pxk."pc"RÌugemq/jnwdqemÈo"jTgdg/
pw"c"cfxgpvkxpþ"k"pc"îgumqoqtcxumÈ"xtejqxkpþ"*DqwdnÌm"kp"Ngr¥Ì"gv"cn0"4235+0

Hierochloë australis 耕"vqomqxkeg"lkypÌ
57f0"DTg¦pkemÈ"Rqfdtfumq0"MTg¥keg"w"RTgfqvke"*8872c+<"ngu"¦xcpÝ"貢Fwdqxge衡"3"mo"xÝej0"qf"qucf{"*pqv0 

L0"Oqtcxge"3;78."pqv0"T0"Rcwnkï"422;+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"¦¾r0"uxcjw"

xtejw"Rtqxc¦eg"c"uvctÝ"dqt"pc"l¦0"uxcjw"vÈjqy"xtejw"ec"2.6"mo"ux0"qf"ucoqv{"W"Jqp¦Ìïmc"xux0"qf"oþuvc"*ngi0"
T0"Uncdc"3;9:"ED+0"耕"RÌugm"*8873e+<"uvctÝ"dqt"pc"l¦0"uxcjw"xtejw"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc"*ngi0 
T0"Uncdc"3;9:"ED+0"耕"RÌugm"*8873e+<"uvt¾C"pcf"dÝxcnÝo"x¾rgpeqxÝo"nqogo"rTk"pcwïpÈ"uvg¦eg"Eguvqw"ftcjq/
mcoj"pc"lky0"uxcjw"ngupcvÈjq"xtejw"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc"*pqv0"H0"¥koc+0"耕"RÌugm"*8873e+<"uvctÝ"
dqt"pc"lky0"uxcjw"rqf"xtejqngo"ngupcvÈjq"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc"*ngi0"T0"Uncdc"3;9:"ED+0"耕"RÌugm"
*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"pc"lky0"ÚrcvÌ"xtejw"MtcxÌ"jqtc"ec"2.7"mo"ux0"qf"ucoqv"
Pc"Hngmcïm¾ej"xlx0"qf"oþuvc0"耕"Ugokeg"w"RÌumw"*8973c+<"uvctÝ"dqt"pc"jTdgvw"p¾xt¥Ì"Rtjjqp{"*mÒvc"72;"o+"xÝej0"
qf"qucf{"*ngi0"T0"Uncdc"3;9:"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"Jtcfk¥vþ"w"RÌumw"*8872f+<"uvctÝ"dqt"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"ugx0"uxcjw"
Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{"*ngi0"T0"Uncdc"3;9:"ED+0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"u"fwdq/
jcdtqxÝo"rqtquvgo"*RT"xnÌdm{+"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qdeg"*ngi0"T0"Uncdc"3;9:"ED+0"耕"Xt¾y"*8872d+<"
ngu{"lx0"qf"t{dpÌmc"Mq¦nÌmw"*Mqygnwj+"¦¾r0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Fþfgïgm"*3:96+."îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."
MwdÌp"*3:;9+."MtglïÌ"*3;24+"c"Cndtgejv"*4225+0"Ftwj"lg"rtjxqfeg"fqwdtcx"c"fwdqjcdTkp="x"rqrk/
uqxcpÈ"qdncuvk"ug"x{um{vwlg"egnmgo"x¦¾epþ."rTgx¾ypþ"xg"uxþvnÝej"dqtqxÝej"nguÌej."x"qmqnÌ" nqoj"
c"lco"rq"x{vþygpÈo"x¾rgpek"x"ugxgtpÌ"ï¾uvk"RÌugemq/jnwdqemÈjq"jTgdgpg"c"xg"UvTgfpÌo"RqxnvcxÌ0"
Vqomqxkeg"lkypÌ"ug"x¦¾epþ"x{um{vwlg"k"x"pþmvgtÝej"fcn¥Ìej"h{vqejqtkqpgej"lkypÌ"ï¾uvk"îgej"*Itwnkej"
kp"Ngr¥Ì"gv"cn0"4235+0

Hypericum hirsutum"N0"耕"vTg¦cnmc"ejnwrcv¾
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8973c+<" ngupcvÝ"xtej"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg."

oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"OgjgnpÌmgo"c"w"eguv{"pc"¦¾r0"c"xÝej0"uxcjw0"耕"PqxÝ"Fxjt"
w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{0"耕"Rcugm{"*8973d+<"ngupÌ"
rcugmc"pc"ugx0"ÚrcvÌ"xtejw"Ocvmc"*mÒvc"7:2"o+"ugx0"qf"qdeg"*ngi0"T0"Uncdc"3;93"ED+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"
ngu"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"2.7"mo"ux0"qf"ucoqv{"W"Xqf¾mc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"
pc"lky0"uxcjw"xtejw"Rtqxc¦eg"ec"2.4"mo"ux0"qf"ejcv{"X"xkxek"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"
MtcxÌ"jqt{"xÝej0"qf"oþuvc"*ngi0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229"ED+0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ/
¥gpÝ"ngu"pc"ux0"ÚrcvÌ"xtejw"¦xcpÈjq"UxÌep{"ec"5.7"mo"xÝej0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"
pc"xtejqnw"p¾xt¥Ì"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{"*ngi0"T0"Uncdc"3;93"ED+0"耕"Vþ¥Ìpqx"w"RtqvkxÌpc"*8973f+<"
ngu{"pc"xtejw"*mÒvc"672.3"o+"4"mo"ugx0"qf"qucf{"*pqv0"T0"Rcwnkï"4229+0"耕"X¥gvgï"w"X¥go{unke"*8973f+<"dwïkp{"
pc"xtejw"X{uqmÝ"McoÝm"*mÒvc"848.:"o+"¦¾r0"qf"qucf{"*pqv0"T0"Rcwnkï"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"îgtxgp¾"pcf"Xnvcxqw"*8873d+<" ngupcvÈ"uvtoÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"lkypþ"
qf"ygng¦pkïpÌjq"xkcfwmvw"*ngi0"T0"Rcwnkï."O0"[vgej"("O0"Uqwmwr"422;"ED+0"耕"Fþfqxkeg"w"Quvtqxeg"*8783e+<"
ngu"pc"ux0"uxcjw"quvtqjw"og¦k"Qvcxqw"c"NqopkeÌ"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"RÌugm"*8873e+<"ngupcvÝ"
xtej"Nqit{"*mÒvc"72;.9"o+"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Rtqdwnqx"*8773c+<"
dqïpÌ"ÚfqnÌ"xÝej0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Vgog¥x¾t"*8873d+<"w"ngupÌ"eguv{"2.;"mo"ugx0"qf"qdeg"*pqv0"
T0"Rcwnkï"4235+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"ngugo"pc"ngxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"Tgm{"
ux0"qf"ucoqv"Qejq¦"uux0"qf"qucf{0
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

Ftwj"oÝvkp."mTqxkpcvÝej"uvt¾pÌ"c"uxþvnÝej"nguj0"Fcn¥Ì"nqmcnkv{"ftwjw"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"
Fþfgïgm" *3:94+."îgncmqxumÝ" *3:99."3::5."3::9+."Ejcfv" *3::6+."XcTgïmc" *3::;+."MwdÌp" *3:;9+."
Dncymqx¾"*3;83+."Oqtcxeqx¾/Jwuqx¾"*3;88+"c"JcxnÌïgm"*3;;7+0"

Hypericum montanum"耕"vTg¦cnmc"jqtum¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngupcvÝ"xtej"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"

3;72+0"耕"Dtwu{"w"RTg¥`qxke"*8872e+<"ngu"Mwej{Cmc"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;6;+0"耕"MTg¥keg"w"RTgfqvke"
*8872d+<"ngu"Fwdqxge"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;78+0"耕"MTg¥keg"w"RTgfqvke"*8872d+<"ngu"¦xcpÝ"貢Og¥p¾衡"
pc"p¾xt¥Ì"lx0"qf"qucf{"*pqv0"T0"Rcwnkï"422;+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"nguÌm{"uux0"qf"qucf{"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Oktqvkeg"*8772f+<"ngu{"xlx0"qf"qucf{"TcmqxkemÈ"ejcnwr{"*pqv0"L0"Oqtcxge"3;7:+0

5:0"Dwfþlqxkem¾"r¾pgx0"MguvTcp{"*8972c+<"ngu"ugx0"qf"UvctÝej"MguvTcp"*pqv0"L0"Oqtcxge"3;77+0"耕"Oncfþlqxk/
eg"w"îglgvke"*8972e+<"tgoÌ¦"uu¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"耕"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"OÌejqx"
xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"4226+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8873e+<"uoÌ¥gpÝ"ngu"pc"jTgdgpw"xtejw"xglfnÌïgm"*mÒvc"729.8"o+"l¦0"
qf"qdeg0"耕"Mnwm{"*8973c+<"uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"xtejw"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg0"耕"Mnwm{"
*8973c+<"oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"OgjgnpÌmgo"ll¦0"qf"qdeg0"耕"Mnwm{"*8973c+<"ngupcvÝ"
xtej"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg."dwïkpc"x"ugfng"pc"lky0"uxcjw0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"
uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ux0"qmtclk"
uxcykvÈjq"ngupÌjq"rcnqwmw"w"qrw¥vþpÈjq"ywnqxÈjq"nqow"ec"2.5"mo"xÝej0"qf"ekjgnp{"Pc"Rv¾ïmqxpþ"ux0"qf"oþuvc0"
耕"RÌugm"*8873e+<"ngupcvÝ"xtej"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw0"耕"RÌugm"*8873e+<"
uoÌ¥gpÝ"ngu"pc"lky0"uxcjw"xtejw"Rtqxc¦eg"ec"5"mo"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"rcugmc"pc"l¦0"uxcjw"ngupcvÈjq"
xtejw"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc0"耕"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lx0"uxcjw"xtejw"TcdkC"*mÒvc"725"o+"
ux0"qf"oþuvc"*T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"p¾xt¥Ì"
Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"ux0"ÚrcvÌ"xtejw"¦xcpÈjq"UxÌep{"
ec"5.7"mo"xÝej0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"ngupcvÈ"uvtoÈ"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"
lx0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"
pc"lky0"uxcjw"mÒv{"5;:"o"ux0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"l¾o{"rq"x{vþygpÈo"
x¾rgpek"pc"ugx0"uxcjw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"dqtqxÝ"ngu"
pc"xtejqnw"c"ugx0"uxcjw"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"
*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgej/
vke"pcf"Xnvcxqw"*8873f+<"um¾nc"pc"rtcxÈo"dTgjw"EjTg¥`qxkemÈjq"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"rqf"mquvgngo"ux0"Lcpc0"
耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uoÌ¥gpÝ"ngu"pc"uxcjw"pc"ngxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpc"
FqnpÌ"Nkrqxumq"xux0"qf"qucf{0"耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"*8973d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtqu/
vgo"pc"ngxÈo"dTgjw"Xnvcx{"rTk"ugx0"qmtclk"tqmng"w"ÚuvÌ"LgjpþfgpumÈjq"rqvqmc"xÝej0"qf"qucf{0"耕"Lgvþvkeg"*8873f+<"
uvt¾C"pc"rtcxÈo"dTgjw"rqvjïmw"x"ngug"Mqrcpkp{"u¦0"qf"qdeg0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rq/
tquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾vqeg"w"ÚuvÌ"LgvþvkemÈjq"rqvqmc"ll¦0"qf"qdeg0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"
u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"rknÌTg"ygng¦pkïpÌjq"oquvw"u¦0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"
Mquvgnge"pcf"Xnvcxqw"*8673c+<"fqwdtcxc"pc"ngxÈo"dTgjw"rqvqmc"ux0"qf"ucoqv{"Pc"RÌum¾ej"ec"4"mo"l¦0"qf"qdeg0"
耕"Mquvgnge"pcf"Xnvcxqw"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"
耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"Jtqocfk¥vþ"pc"uvt¾pk"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"c"l¦0"qf"qucf{0"
耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"rtqvk"dÝxcnÈow"
onÝpw"Lkuvge"u¦0"qf"qucf{0"耕"Qunqx"*8873c+<"qmtcl"ngupÌ"eguv{"pc"ngxÈo"dTgjw"Xnvcx{"lx0"qf"qdeg"*ngi0"T0"Uncdc"
3;92"ED+0"耕"Quvtqxge"*8772f+<"ngupcv¾"uvt¾C"pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"lx0"qf"qucf{"
FqnpÌ"Quvtqxge0"耕"RÌugm"*8873e+<"rcjqtgm"u"nguÌmgo"ux0"qf"ucoqv{"[qdtqxpc"rTk"lx0"qmtclk"oþuvc0"耕"Rtqdwnqx"
*8772d+<"uxcj"m"Xnvcxþ"xÝej0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"
uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"uvtcpþ"oquvw"rTgu"Qvcxw0"耕"Vgog¥x¾t"*8873d+<"umcn/
pcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"rTk"lky0"qmtclk"tqmng"ec"2.3"mo"lky0"qf"RqfqnumÈjq"oquvw"
rTgu"Xnvcxw0"耕"Vgog¥x¾t"*8873d+<"w"ngupÌ"eguv{"2.;"mo"ugx0"qf"qdeg"*pqv0"T0"Rcwnkï"4235+0"耕"±ftcy"w"Cndtgejvke"
pcf"Xnvcxqw"*8974c+<"ngupcvÈ"c"mTqxkpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"xlx0"qf"qucf{"*T0"Rcwnkï"("O0"Ngr¥Ì"
4232+0"耕"Xt¾y"*8772d+<"ngu"ugx0"qf"t{dpÌmc"UrqngïpÝ"u¦0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"
*8872d+<"ngupcvÝ"xtej"îgtvqxc"jqtc"*mÒvc"735"o+"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0"耕"Xt¾y"*8772d+<"uoÌ¥g/
pÝ"ngu"pc"xtejw"貢Jtd{衡"¦¾r0"qf"qdeg"*pqv0"T0"Rcwnkï"422:+0"耕"Xt¾y"*8872d+<"ngu{"ux0"qf"qucf{"Pqx¾"Xt¾y"*pqv0 
L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"xc¦k/
¥vþ"xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qdeg0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"rTk"xÝej0"dTgjw"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"
Pqx¾"Xt¾y0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"ngugo"pc"ngxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"Tgm{"ux0"
qf"ucoqv"Qejq¦"uux0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"uxcj{"pcf"Xnvcxqw"ugx0"cy"ux0"qf"ucoqv"Qejq¦"
*pqv0"L0"Oqtcxge"3;7:+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"uvt¾C"u"rcuvxkpqw"pc"ngxÈo"dTgjw"rqvqmc"ÚuvÌeÌjq"fq"Xn/
vcx{"*ngxÝ"dTgj+"lx0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"rcugmc"pc"ngxÈo"dTgjw"Qvcx{"l¦0"qf"qdeg"*ngi0 
T0"Uncdc"3;93"ED+0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq"Ú¦goÌ" wf¾xclÌ"Fþfgïgm" *3:94+."îgncmqxumÝ" *3:99." 3::5+."Ejcfv"
*3::6+."XcTgïmc"*3::;+."XgugnÝ"*3;45+."Dncymqx¾"*3;86+."Ej¾p"gv"cn0"*3;87."3;93+."Oqtcxeqx¾/Jw/
uqx¾"*3;88+"c"JcxnÌïgm"*3;;7."4222+0"VTg¦cnmc"jqtum¾"ug"xg"uvwfqxcpÈo"Ú¦goÌ"x{um{vwlg"xg"uxþv/
nÝej."¦gloÈpc"dqtqxÝej"nguÌej."pc"oÝvkp¾ej"c"x"ngupÌej"mTqxkpcvÝej"rn¾¥vÌej0"Tquvg"¦fg"tq¦vtqw¥gpþ"
u"ocnqw"htgmxgpeÌ"pc"lgfpqvnkxÝej"nqmcnkv¾ej0"Vþyk¥vþ"lglÌjq"tq¦¥ÌTgpÌ"lg"x"ngupcvÈ"ï¾uvk"UvTgfpÌjq"
RqxnvcxÌ."oÈpþ"ïcuv¾"lg"x"DTg¦pkemÈo"Rqfdtfumw."pc"RÌugemq/jnwdqemÈo"jTgdgpw"c"x"DwfþlqxkemÈ"
r¾pxk0"¥g"UvTgfpÌjq"RqxnvcxÌ"x{¦cTwlg"xÝum{v"pc"xÝejqf"cy"fq"Ugfnïcpumq/okngxumÈ"c"V¾dqtumq/
/xnc¥koumÈ"rcjqtmcvkp{"*Ej¾p"gv"cn0"3;99+0"

Inula conyzae"耕"qocp"jpkf¾m
62c0" RÌugemq/jnwdqemÝ" jTgdgp0"Mnwm{" *8973c+<" uoÌ¥gpÝ" ngu" pc" l¦0" uxcjw" xtejw" XgnmÝ" OgjgnpÌm" *mÒvc"

854.7"o+"l¦0"qf"qdeg0"耕"Mnwm{"*8973c+<"oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"OgjgnpÌmgo"ll¦0"
qf"qdeg0"耕"Mnwm{"*8973c+<"umcnm{"x"ngug"w"vwtkuvkemÈ"ejcv{"pc"lx0"ÚrcvÌ"xtejw"Rtqxc¦eg"¦¾r0"qf"qdeg0"耕"PqxÝ"
Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"PqxqfxqtumÈ"mTkyqxcvm{"ec"4.7"mo"xux0"qf"qucf{0"耕"PqxÝ"Fxjt"
w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"
ngu"pc"ux0"qmtclk"uxcykvÈjq"ngupÌjq"rcnqwmw"w"qrw¥vþpÈjq"ywnqxÈjq"nqow"ec"2.5"mo"xÝej0"qf"ekjgnp{"Pc"Rv¾ïmqx/
pþ"ux0"qf"oþuvc0"耕"RÌugm"*8873e+<"umcnm{"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"lky0"uxcjw"ngupcvÈjq"xtejw"LctpÌm"
*mÒvc"82;.6"o+"ec"5"mo"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"l¦0"uxcjw"ngupcvÈ/
jq"xtejw"MtcxÌ"jqtc"ux0"qf"jclpkeg"Hngmcïm{"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"umcnmc"pc"qmtclk"nguc"w"ucoqv{"
W"Jqp¦Ìïmc"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"pc"lky0"ÚrcvÌ"xtejw"
MtcxÌ"jqtc"ec"2.7"mo"ux0"qf"ucoqv"Pc"Hngmcïm¾ej"xlx0"qf"oþuvc0"耕"RÌugm"*8873e+<"uvþpc"ywnqxÈjq"nqow"pc"qmtclk"
nguc"ec"2.7"mo"lx0"qf"jquvkpeg"Rv¾ïmqxpc"ux0"qf"oþuvc0"耕"RÌugm"*8873e+<"umcnmc"pc"xtejqnw"ngupcvÈjq"xtejw"MtcxÌ"
jqtc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"rcugmc"pc"l¦0"uxcjw"xtejw"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc0"耕"RÌugm"
*8873e+<"dÝxcnÝ"nqo"pc"l¦0"uxcjw"ngupcvÈjq"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc0"耕"Ugokeg"w"RÌumw"*8973c+<"qmqnÌ"
lco"rq"vþydþ"¦ncvc"pc"xÝej0"c"l¦0"uxcjw"xtejw"¦xcpÈjq"UxÌep{"ec"5.7"mo"xÝej0"qf"qucf{0"耕"Vþ¥Ìpqx"w"RtqvkxÌpc"
*8973f+<"w"ngupÌ"eguv{"pc"xÝej0"uxcjw"p¾xt¥Ì"*mÒvc"672.3"o+"4"mo"ugx0"qf"qucf{"*pqv0"T0"Rcwnkï"4229+0

630"UvTgfpÌ"RqxnvcxÌ0"îgtxgpÝ"±lg¦fge"w"Xncuveg"*8873c+<"uvtoÈ."oÌuv{"umcnpcvÈ"ngupcvÈ"uxcj{"pc"ngxÈo"dTg/
jw"Xnvcx{"xÝej0"qf"qucf{0"耕"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"uxcjqxkvÝ"rqnqquvtqx"ug"uoÌ¥gpÝo"rqtquvgo"c"uknpkeÌ"
m"dÝxcnÈow"rTÌxq¦w"pc"QtnÌm"pc"rtcxÈo"dTgjw"Xnvcx{"w"ejcvqxÈ"qucf{"Tcfcxc0"耕"EjTg¥`qxkeg"w"Cndtgejvke"
pcf"Xnvcxqw"*8873f+<"um¾nc"pc"rtcxÈo"dTgjw"EjTg¥`qxkemÈjq"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"rqf"mquvgngo"ux0"Lcpc0"
耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"
xÝej0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uxþvnkpc"pc"umcnpcvÈo"xÝejq¦w"x"ngupcvÈo"
uxcjw"pcf"ngxÝo"dTgjgo"Xnvcx{"2.67"mo"xÝej0"qf"mÒv{"635.;"o"rTk"ux0"qmtclk"qucf{"*pqv0"T0"Rcwnkï."N0"Octg¥."
X0"Ej¾p"("R0"Ngkuejpgt"422:+0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"umcnpcvÝ"quvtqx"u"mquvgngo"
ux0"Lcpc"pc"ngxÈo"dTgjw"Xnvcx{"uux0"qf"qucf{0"耕"Lgvþvkeg"*8873d+<"uvt¾C"u"dqtqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"
Xnvcx{"w"ugtrgpvkp"uknpkeg"xgfqweÌ"m"¦cvqrgpÈ"qucfþ"îgtxgp¾0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"Mquvgnge"pcf"
Xnvcxqw"*8673e+<"umcnpcvÈ"uvt¾pþ"pcf"ngxÝo"dTgjgo"Xnvcx{"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:."pqv0"T0"Rcwnkï"
gv"cn0"4227+0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"
¦¾r0"qf"qdeg0"耕"Pgxþ¦keg"*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ugx0"dTgjw"¦¾vqm{"pc"ngxÈo"dTgjw"Xnvcx{"ec"
4"mo"lx0"qf"qdeg0"耕"Qng¥p¾"*8873d+<"dqtqxÝ"ngu"pcf"rtcxÝo"dTgjgo"Xnvcx{"ll¦0"qf"qdeg."x¾rgpeqx¾"xnqymc"*pqv0 
T0"Rcwnkï"4235+0"耕"QtnÌm"pcf"Xnvcxqw"*8673e+<"MtmcxïÌ"um¾nc"pcf"ngxÝo"dTgjgo"Xnvcx{"lx0"qf"qucf{"UvctÈ"Ugfnq"
*pqv0"T0"Rcwnkï"("O0"Ngr¥Ì"4228+0"耕"Qunqx"*8773e+<"umcnpcvÈ"uxcj{"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xn/
vcx{"xux0"qf"qdeg0"耕"Rtqdwnqx"*8773c+<"umcnpcv¾"uvt¾C"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"dÝxcnÈ"j¾lqxp{"X"Ocnïk"
xÝej0"qf"qdeg0"耕"Rtqdwnqx"*8773c+<"lky0"uxcj"dqïpÌjq"ÚfqnÌ"xÝej0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Uncdïkeg"
*8873f+<"umcnpcvÈ"uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"
¦¾r0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED."pqv0"T0"Rcwnkï"4225+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"
uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"uvtcpþ"oquvw"rTgu"Qvcxw0"耕"Xt¾y"*8872d+<"umcnpcvÈ"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"xÝej0"cy"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0"耕"Xteqxkeg"*8872f+<"um¾n{"pcf"
rtcxÝo"dTgjgo"Qvcx{"pc"ÚrcvÌ"xtejw"UÝmqtmc"l¦0"qf"qdeg0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"umcnpcv¾"uvt¾C"uvtyg"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"Lgnge"ux0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"
*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"ngxÈo"dTgjw"Xnvcx{"*U"dTgj"¦¾nkxw"u"ÚuvÌo"rqvjïmw+"xÝej0"qf"qucf{0"耕"¥dq/
pÌp"w"Xctxcyqxc"*8773e+<"umcnm{"pc"ngxÈo"dTgjw"Xnvcx{"w"ÚuvÌ"rqvqmc"xÝej0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"
*8773e+<"mcogpkv¾"uvt¾C"u"dqtqxkegok"pc"ngxÈo"dTgjw"Xnvcx{"xux0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED+0"耕"¥xÌmqxumÈ"
RqfjtcfÌ"*8773e+<"umcnmc"pc"30"p¾fxqTÌ"jtcfw"¥xÌmqx"*pqv0"T0"Rcwnkï."X0"Ej¾p"("R0"Ngkuejpgt"4228+0"耕"¥xÌmqxumÈ"
RqfjtcfÌ"*8773e+<"um¾n{"pcf"rtcxÝo"dTgjgo"Qvcx{"rqf"jtcfgo"¥xÌmqx0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈ"qdncuvk"wf¾xclÌ"îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."XgngpqxumÝ"*3::6+."
MwdÌp"*3:;9+."Fqokp"*3;24+."MtglïÌ"*3;24+."Tqjngpc"*3;47."3;48+."Dncymqx¾"*3;86+."Cpqp{owu"
*3;88+"c"JcxnÌïgm"*3;;7."4222+0"X"lkypÌ"ï¾uvk"îgej"ug"qocp"jpkf¾m"ejqx¾"lcmq"hcmwnvcvkxpÌ"mcnekh{v."
x{um{vwlg"ug"ïcuvþlk"pc"jqtpkp¾ej"dc¦kemÝej"*x¾rgpge."gtncp+."cng"¦p¾o"lg"k"¦"rqfmncfj"uncdþ"m{ug/
nÝej0"Tquvg"xg"uxþvnÝej"nguÌej"*¦gloÈpc"x"vgrnqoknpÝej"fqwdtcx¾ej+."pc"umcnpcvÝej"uvt¾pÌej"c"rc/
ugm¾ej0"Lg"ejctcmvgtkuvkemÝo"ftwjgo"jtcfpÌej"¦TÌegpkp"c"lglkej"dnÌ¦mÈjq"qmqnÌ"*Nqygm"("UmcnkemÝ"
3;:5+0"Xg"uvwfqxcpÈo"Ú¦goÌ"ug"x{um{vwlg"tq¦vtqw¥gpþ"cy"jqlpþ"rTgfgx¥Ìo"pc"umcnpcvÝej"uxc¦Ìej"
rtjnqoqxÝej"ÚfqnÌ"Xnvcx{"c"fqnpÌ"Qvcx{"xg"UvTgfpÌo"RqxnvcxÌ0"OÈpþ"ïcuvÝ"lg"lky"pc"RÌugemq/jnw/
dqemÈo"jTgdgpw."x¦¾epÝ"lg"x"DTg¦pkemÈo"Rqfdtfumw0"X"ugxgtqxÝejqfpÌ"ï¾uvk"RÌugemc"pgd{n"xÝum{v"
ftwjw"¦c¦pcogp¾p"*Ej¾p"gv"cn0"3;99+0

Inula salicina uwdur. salicina"耕"qocp"xtdqnkuvÝ"rtcxÝ
630"UvTgfpÌ"RqxnvcxÌ0"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"dqtqxÝ"ngu"pc"uxcjw"pcf"rtcxÝo"dTgjgo"Xnvcx{"

x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"¦u¦0"qf"qucf{"*pqv0"X0"Ej¾p"3;;5."pqv0"T0"Rcwnkï"4235+0"耕"Xt¾y"*8872d+<"
umcnpcvÈ"uvt¾pþ"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0

Fcn¥Ì" nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Fþfgïgm" *3:94+."îgncmqxumÝ" *3:95."3::5+."XgugnÝ"
*3;45+."Dncymqx¾" *3;86+."Ej¾p" gv" cn0" *3;87+."Cpqp{owu" *3;88+" c"Uncdc" gv" cn0" *4224+0"Rqfqdpþ"
lcmq"ftwj"Kpwnc eqp{¦cg"rcvTÌ"k"qocp"xtdqnkuvÝ"rtcxÝ"x"mxþvgpþ"lkypÌ"ï¾uvk"îgej"og¦k"hcmwnvcvkxpÌ"
mcnekh{v{0"Qocp"xtdqnkuvÝ"rtcxÝ"lg"xÝ¦pcopÝo"rtjxqfego"vgrnqoknpÝej"fqwdtcx"c"uncvkppÝej"nwm0"
VxqTÌ"xyf{"ogp¥Ì"rqrwnceg"c"mxgvg"rqw¦g"pc"qunwpþpÝej"uvcpqxk¥vÌej0"Fpg¥pÌ"k¦qnqxcpÈ"nqmcnkv{"
tq¦vtqw¥gpÈ"rq"lkypÌ"ï¾uvk"îgej"luqw"rcvtpþ"¦d{vmgo"rjxqfpÌjq"jqlpþl¥Ìjq"xÝum{vw0"¥oþpqw"unqygpÌ"
ngupÌej"rqtquvj"pgdq"lglkej"Úrnpqw"nkmxkfceÌ"¦cpkmn{"ïgvpÈ"nqmcnkv{"c"wejqxcn{"ug"lgp"vcmqxÈ."mvgtÈ"
rqum{vqxcn{"ftwjw"qrvko¾npÌ"rqfoÌpm{0"D{n{"vq"rTgfgx¥Ìo"uxþvnÈ"dqtqxÈ"rqtquv{"pc"RTgf¥wocx/
umÝej"x¾rgpeÌej"c"¦d{vm{"vgrnqoknpÝej"fqwdtcx"x"rtjnqoqxÝej"ÚfqnÌej"xqfpÌej"vqmj"xg"UvTgf/
pÌo"RqxnvcxÌ0"Pc"RÌugemw"d{n"qocp"xtdqnkuvÝ"rtcxÝ"¦c¦pcogp¾p"lgp"x¦¾epþ"xg"UvTgfpÌo"RqxnvcxÌ"
c"x"rTkngjnÈ"ï¾uvk"DTg¦pkemÈjq"Rqfdtfumc"c"DwfþlqxkemÈ"r¾pxg"*Rcwnkï"("Ej¾p"kp"Ngr¥Ì"gv"cn0"4235+0"
Ocrw"tq¦¥ÌTgpÌ"ftwjw"x"lkypÌ"ï¾uvk"îgej"¦rtceqxcnk"Xqpft¾m"("Ej¾p"*4223+0

Knautia dipsacifolia"耕"ejtcuvcxge"ngupÌ
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"t{dpÌmc"DqwdgnÌmqxge"x"ngug"Jjtm{"ec"4"mo"xlx0"

qf"qdeg0"耕"Rwvko"*8972d+<"x"ngug"Jjtm{"xlx0"qf"qdeg"*pqv0"T0"Rcwnkï"gv"cn0"4228+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{" *8873e+<" ngupÌ" rcnqwm"pc" ngxÈo"dTgjw" ngupÌjq"rqvjïmw" ec" 2.7"mo"

lky0"qf"o{unkxp{"Pc"MTÌy¾vm¾ej"ec"4.7"mo"¦¾r0"qf"qdeg0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"rTk"lx0"ÚrcvÌ"xtejw"MtcxÌ"
jqtc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"MtcxÌ"jqt{"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."X0"Ej¾p"( 
O0"Uqwmwr"4229+0"耕"Ugokeg"w"RÌumw"*8973c+<"ngu"x"qmqnÌ"t{dpÌmc"PqxÝ"ec"4"mo"ux0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Qvcx{"w"dÝxcnÈjq"onÝpc"Uogvkrtcej"ux0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"nwj"pc"ÚrcvÌ"uvt¾pþ"pc"rtc/
xÈo"dTgjw"LgugpkemÈjq"rqvqmc"u¦0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"tqmng"qf"j¾lqxp{"m"Nqopkek"ugx0"
qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"ngu"pcf"uqwvqmgo"Nqopkeg"u"Qvcxqw"uux0"
qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"*rtqvk"Mq/
d{ng+"¦u¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"rTk"u¦0"ÚrcvÌ"Jtcfk¥`umÈjq"
xtejw"*mÒvc"69:"o+"uu¦0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{0"耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"pc"uxcjw"pcf"rtc/
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

xÝo"dTgjgo"Qvcx{"¦¾r0"c"l¦0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"tqmng"m"Qvcxþ"lx0"qf"qucf{"*pqv0 
L0"Oqtcxge"3;79+0"耕"Quvtqxge"*8772f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rq/
vqmc"w"ÚuvÌ"fq"Nqopkeg"xlx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"ngu"X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"
FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqo/
pkeg"xÝej0"qf"ucoqv{"±xþtmc"llx0"qf"qdeg"*pqv0"X0"Ej¾p"3;;2+0"耕"Quvtqxge"*8772f+<"rqdTgypÌ"rqtquv"pc"rtcxÈo"
dTgjw"Umcnkeg"xÝej0"qf"qdeg0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"rqdTgypÌ"rcnqwm"c"ngu"pc"ngxÈo"dTgjw"
Xnvcx{"xÝej0"qf"qucf{0"耕"Xt¾y"*8872d+<"ngu"rTk"rqvjïmw"lky0"qf"t{dpÌmc"Ncpfc"ugx0"qf"qdeg"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Xt¾y"*8872d+<"ÚfqnÌ"rqvjïmw"ux0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"
*8773e+<"ngupcv¾"uvt¾C"u"lgfnÌ"pc"ngxÈo"dTgjw"Xnvcx{"ec"2.5"mo"lky0"qf"jtcfw"¥xÌmqx0

Tq¦¥ÌTgpÌ"ejtcuvcxeg"ngupÌjq"x"îgej¾ej"lg"x¾¦¾pq"rqw¦g"pc"lglkej"lkjq¦¾rcfpÌ"rqnqxkpw"*[vþr¾pgm"
kp"UncxÌm"3;;9+0"Vþyk¥vþ"xÝum{vw"lg"pc"[wocxþ"c"x"PqxqjtcfumÝej"jqt¾ej."qfmwf"lg"ftwj"tq¦¥ÌTgp"
rTgu"[wocxumq/pqxqjtcfumÈ"rqfjjTÌ."Dwfþlqxkemqw"r¾pgx"cy"fq"UvTgfpÌjq"RqxnvcxÌ"pc"RÌugemq0"
Xg"uvwfqxcpÈo"Ú¦goÌ"ug"ftwj"x{um{vwlg"tq¦vtqw¥gpþ"xþv¥kpqw"x"ÚfqnÌej"xqfpÌej"vqmj"pc"jwoÒ¦/
pÌej"xnjïÌej"rjf¾ej0

Lathyrus niger 耕"jtcejqt"ïgtpÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngu"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"2.7"mo"ux0"qf"uc/

oqv{"W"Xqf¾mc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"pc"¦¾r0"uxcjw"
xtejw"Rtqxc¦eg"xux0"qf"oþuvc" *ngi0"T0"Uncdc"3;85"ED."pqv0"T0"Rcwnkï"gv"cn0"422;+0"耕"RÌugm" *8873e+<" ngupcvÝ"
xtej"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw0"耕"RÌugm"*8873e+<"oÝvkpc"pc"lky0"uxcjw"rqf"
xtejqngo"c"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngu{"pc"ux0"uxcjw"MtcxÌ"
jqt{"xÝej0"qf"oþuvc"*ngi0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229"ED+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"lky0"uxcjw"
xtejw"Rtqxc¦eg"ec"5"mo"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"pc"lky0"
ÚrcvÌ"xtejw"MtcxÌ"jqtc"ec"2.7"mo"ux0"qf"ucoqv"Pc"Hngmcïm¾ej"xlx0"qf"oþuvc0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"
ngu"pc"jTdgvw"ngupcvÈjq"xtejw"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"xnjm¾"fqwdtcxc"
rqf"jt¾¦Ì"t{dpÌmc"PqxÝ"ec"4"mo"ux0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"fqwdtcxc"pc"umcnpcvÈo"uxcjw"pc"ngxÈo"dTgjw"Qvcx{"
l¦0" qf"qucf{" *pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0" 耕"FqnpÌ"Pqxqugfn{" *8873e+<" uoÌ¥gpÝ"rqtquv" x"¥¾fw¥pÌo" ngug"
x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"ec"3"mo"¦¾r0"qf"qdeg0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"pcf"ucoq/
vqw"X¾rgpkeg"pc"ngxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{"*pqv0"L0"Oqtcxge"3;78+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"l¾o{"
rq"x{vþygpÈo"x¾rgpek"pc"ugx0"uxcjw"ngupcvÈjq"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{"*ngi0"T0"Uncdc"
3;86"ED+0"耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"*8973d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Xnvcx{"rTk"ugx0"qmtclk"tqmng"w"ÚuvÌ"LgjpþfgpumÈjq"rqvqmc"xÝej0"qf"qucf{0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"
uoÌ¥gpÝo"rqtquvgo"x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"[vþftq/
pÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Nqopkeg"l¦0"qf"qucf{0"
耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"ngu"pc"ngxÈo"dTgjw"Qvcx{"w"uqwvqmw"u"NqopkeÌ"lky0"qf"qucf{0"耕"±ftcy"
w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"ngu"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{0"耕"Xt¾y"*8872d+<"ngupcv¾"îgtvqxc"
jqtc"*mÒvc"735"o+"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"pc"dTg¦Ìej"
rqvjïmw"x"RT"xnÌdm{"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"ucpcvqtkc"x"qdek"*pqv0"T0"Rcwnkï"4227+0"耕"Xt¾y"*8872d+<"
uxcj{"m"Qvcxþ"xÝej0"cy"lx0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xteqxkeg"*8873e+<"ngupÌ"rcnqwm"pc"u¦0"uxcjw"xtejw"
UÝmqtmc"og¦k"uknpkeÌ"c"ygng¦pkïpÌ"vtcvÌ"ec"3"mo"ll¦0"qf"qdeg0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"
uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"j¾lqxp{"Pc"Dwf¾ej"llx0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"
*8773e+<"dTgj{"rqvjïmw"w"uknpkeg"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌmqx"x"¦¾vqeg"pc"ngxÈo"dTgjw"Qvcx{"llx0"qf"qucf{0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq" Ú¦goÌ" wf¾xclÌ" îgncmqxumÝ" *3:99." 3::5+." Ejcfv" *3::6+."XcTgïmc"
*3::;+."MwdÌp"*3:;9+."XgugnÝ"*3;45+."Tqjngpc"*3;48."3;4:+."Oqtcxeqx¾/Jwuqx¾"*3;85+."JcxnÌïgm"
*3;;7."4222+"c"Cndtgejv"*4225+0"¥"qdncuvk"uqwxkunÈjq"xÝum{vw"xg"uvTgfpÌej"îgej¾ej"¦cucjwlg"jtc/
ejqt"ïgtpÝ"uoþtgo"pc"lkj"ngupcvqw"qdncuvÌ"UvTgfpÌjq"RqxnvcxÌ0"X"rqrkuqxcpÈ"qdncuvk"ug"x{um{vwlg"
tq¦vtqw¥gpþ"xg"uxþvnÝej"nguÌej"rqfÈn"Xnvcx{"c"fqnpÌ"Qvcx{"c"rtqpkm¾"cy"fq"nguj"x"ugxgtpÌ"ï¾uvk"RÌ/
ugemq/jnwdqemÈjq"jTgdgpg0"X¦¾epþ"ug"x{um{vwlg"x"DTg¦pkemÈo"Rqfdtfumw"c"rTk"ugxgtpÌej"qmtclÌej"
DwfþlqxkemÈ"r¾pxg"*MtglïÌ"3;24+0"Fq"uqwugfpÌej"qdncuvÌ"rtqpkm¾"x¦¾epþ"fq"Xqn{CumÈjq"RTgf¥woc/
xÌ"c"pc"UvtcmqpkemÈ"x¾rgpeg"*Rcwnkï"("Ej¾p"kp"Ngr¥Ì"gv"cn0"4235+0
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

Melampyrum nemorosum 耕"ïgtpÝ¥"jclpÌ
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"jt¾¦"pc"¦¾r0"dTgjw"t{dpÌmc"Nwumqxge"x"ngug"Jjtm{"xlx0"qf"qdeg0"耕"

RtqvkxÌp"*8:73c+<"ngu"J¾lgm"pc"p¾xt¥Ì"*mÒvc"658.:"o+"llx0"qf"oþuvc"*pqv0"T0"Rcwnkï"422;+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8873e+<"ngupÌ"rcnqwm"pc"ngxÈo"dTgjw"rqvjïmw"ec"2.7"mo"lky0"qf"ucoqv"

Pc"MTÌy¾vm¾ej"ec"5"mo"¦l¦0"qf"qdeg0"耕"Mnwm{"*8873e+<"uoÌ¥gpÝ"ngu"pc"jTgdgpw"xtejw"xglfnÌïgm"*mÒvc"729.8"o+"l¦0"
qf"qdeg0"耕"Mnwm{"*8973c+<"lgfnkpc"pc"¦u¦0"uxcjw"xtejw"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"
uoþt"Mnwm{"¦l¦0"qf"qdeg0"耕"Ugokeg"w"RÌumw"*8973c+<"lgfnkpc"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"4"mo"xÝej0"qf"ucoqv"
Pc"Hngmcïm¾ej"xux0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"uoÌ¥gpÈ"ngu{"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"qf"qdeg"*pqv0"
T0"Rcwnkï"4227+0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"nkuvpcvÈ"ngu{"pc"uxc¦Ìej"pcf"ngxÝo"dTgjgo"Qvcx{"ux0"qf"qdeg"
*pqv0"T0"Rcwnkï"4227+0"耕"îgtxgp¾"pcf"Xnvcxqw"*8873d+<" ngupcvÈ"uvtoÈ"uxcj{"pcf" ngxÝo"dTgjgo"Xnvcx{" lkypþ"
qf"ygng¦pkïpÌjq"xkcfwmvw"*pqv0"T0"Rcwnkï."O0"[vgej"("O0"Uqwmwr"422;+0"耕"Fþfqxkeg"w"Quvtqxeg"*8872f+<"nkuvpcvÝ"
ngu"422"o"u¦0"qf"j¾lqxp{"Fqwrcvc"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8872f+<"vtcxpcvÝ"l¦0"qmtcl"nguÌmc"
422"o"lky0"qf"j¾lqxp{"Fqwrcvc"*pqv0"T0"Rcwnkï"4235+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"ngu{"pcf"ngxÝo"dTgjgo"Qvcx{"
¦¾r0"qf"qucf{"*pqv0" L0"Oqtcxge"3;78+0"耕"Lgjpþfpq"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uoÌ¥gpÝ" ngu"pc"uxcjw"
pc"ngxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpc"FqnpÌ"Nkrqxumq"xux0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"
umcnpcv¾"c"uw`qx¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"rTk"lky0"uvtcpþ"tqmng"îgtvqxc"uvtqwjc"xlx0"
qucf{"*ngi0"T0"Uncdc"3;8:"ED+0"耕"Qunqx"*8873c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"x"¦¾vqeg"pc"ngxÈo"dTgjw"Xnvcx{"
w"ÚuvÌ"rqvjïmw"*rtcxÝ"dTgj+"rTk"eguvþ"xgfqweÌ"¦"îgtxgpÈjq"±lg¦fw"xlx0"qf"qdeg0"耕"Qunqx"*8873e+<"ngupcvÈ"uxcj{"
pcf"ngxÝo"dTgjgo"Xnvcx{"4"mo"xux0"qf"mquvgnc"x"qdek"*pqv0"T0"Rcwnkï."O0"[vgej"("O0"Uqwmwr"422;+0"耕"Quvtqxge"
*8772f+<"ngu"X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"±ftcy"
w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"ngu"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"("O0"Ngr¥Ì"4232+0"耕"
Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"pc"ngxÈo"dTgjw"Qvcx{"lx0"qf"qdeg"*pqv0"T0"Rcw/
nkï"4227+0"耕"Xt¾y"*8872d+<"ngu"w"t{dpÌmc"Mq¦nÌmw"*Mqygnwj+"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"
uoÌ¥gpÝ"ngu"pc"ngxÈo"dTgjw"rqvqmc"x{vÈmclÌeÌjq"¦"t{dpÌmc"UrqngïpÝ"uu¦0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"
uoÌ¥gpÝ"ngu"rTk"xÝej0"dTgjw"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"pc"xtejw"
貢Jtd{衡"¦¾r0"qf"qdeg"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0"耕"Xteqxkeg"*8873e+<"fqwdtcxc"rTk"ygng¦pkïpÌ"vtcvk"pc"ux0"
ÚrcvÌ"xtejw"UÝmqtmc"llx0"qf"qdeg0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Xnvcx{"l¦0"qf"qucf{0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Fþfgïgm"*3:94+."îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."
MtglïÌ"*3;24+."XgugnÝ"*3;45+."Tqjngpc"*3;47."3;4:+."Ej¾p"gv"cn0"*3;99+."Jc¥mqx¾"*3;;2+."JcxnÌïgm"
*3;;7."4222+"c"Cndtgejv"*4225+0"Xg"uvwfqxcpÈo"Ú¦goÌ"tquvg"ïgtpÝ¥"jclpÌ"x"nkuvpcvÝej"c"uoÌ¥gpÝej"
nguÌej."x"mTqxkpcvÝej"uvt¾pÌej"tq¦vtqw¥gpþ"xg"UvTgfpÌo"RqxnvcxÌ"c"pc"RÌugemq/jnwdqemÈo"jTgdgpw."
x¦¾epþ"k"x"rTkngjnÈ"ï¾uvk"DwfþlqxkemÈ"r¾pxg0

Melica picta 耕"uvtfkxmc"¦dctxgp¾
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"ec"2.3"mo"rqf"

uqwvqmgo"u"DncpkeÌ"xÝej0"qf"ucoqv{"Pc"Dct¾mw"ec"3.7"mo"ugx0"qf"qdeg"*ngi0"T0"Uncdc"3;89"ED+0
630"UvTgfpÌ"RqxnvcxÌ0"Jtcfk¥vþ"w"RÌumw"*8872f+<"ÚrcvÌ"umcnpcvÈ"uvt¾pþ"c"umcnpÌ"uw`"pc"rtcxÈo"dTgjw"Qvcx{"

¦¾r0"qf"qucf{"*pqv0"L0"Oqtcxge"3;78."ngi0"T0"Uncdc"3;89"ED+0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"rTk"ÚrcvÌ"
umcnpcvÈjq"uxcjw"pc"ngxÈo"dTgjw"Qvcx{"w"ucoqv"X¾rgpkeg"lx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;78+0"耕"RÌugm"*8872f+<"
ÚrcvÌ"um¾n{"w"ucoqv{"W"OctvÌpmc"pc"rtcxÈo"dTgjw"Qvcx{"ec"4"mo"uux0"qf"oþuvc"*ngi0"T0"Uncdc"3;89"ED."pqv0"
X0"Ej¾p"("H0"¥koc"3;;;+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"um¾n{"pcf"Qvcxqw"rqf"[vþftqpÌpgo"*pqv0 
L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"uvt¾C"pc"ngxÈo"dTgjw"Qvcx{"lky0"qf"ucoqv{"Lkuvge"xux0"qf"qdeg"*ngi0"T0"Uncdc"
3;89"ED+0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"pc"ngxÈo"dTgjw"Qvcx{"lx0"qf"qdeg0"
耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾nc"pc"rtcxÈo"dTgjw"Qvcx{"rqf"¦qvcxqxpqw"pc"u¦0"qmtclk"qdeg"*ngi0"T0"Uncdc"
3;8:"ED."pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"
Qvcx{"l¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0

¥g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"fcn¥Ì"nqmcnkv{"Dncymqx¾"*3;83+."Oqtcxge"*3;89+"c"Cndtgejv"*4225+0"
Rcvtpþ"rtxpÌo"rwdnkmqxcpÝo"Úfclgo"q"xÝum{vw"ftwjw"Ognkec rkevc"pglgp"pc"RÌugemw."cng"xncuvpþ"
x"egnÈ"lkypÌ"ï¾uvk"îgej."d{n"p¾ng¦"L0"Ekdqejc"x"ÚfqnÌ"Qvcx{"dnÌyg"ucoqv{"W"OctvÌpmc"ugxgtpþ"qf"RÌu/
mw"xg"UvTgfpÌo"RqxnvcxÌ"*îgncmqxumÝ"3::;+0"Rq¦fþlk"d{n"fcn¥Ì"xÝum{v"¦c¦pcogp¾p"貢w"RÌumw"c"pcf"
NwypkeÌ"rqf"V¾dqtgo講"*Uejwuvngt"3;3:+."dnÌyg"MguvTcp"x"DwfþlqxkemÈ"r¾pxk"*XgugnÝ"3;64+"c"x"ÚfqnÌ"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

Xnvcx{"rqf"îgtxgpqw"*Codtqy"3;66+0"Fpgu"lg"¦p¾o"tq¦vtqw¥gpÝ"xÝum{v"uvtfkxm{"¦dctxgpÈ"xg"uvw/
fqxcpÈo"Ú¦goÌ"xg"uoÌ¥gpÝej"nguÌej"x"ÚfqnÌ"fqnpÌ"Qvcx{"xg"UvTgfpÌo"RqxnvcxÌ"*xþv¥kpqw"rTk"ÚrcvÌ"
umcn+."x¦¾epþ"k"x"DwfþlqxkemÈ"r¾pxk"*Itwnkej"kp"Ngr¥Ì"gv"cn0"4235+0

Melittis melissophyllum"耕"ogfqxpÌm"ogfwCmqnkuvÝ
5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp" *8:73c+<"fqwdtcxc"x" ngug"J¾lgm" llx0"qf"oþuvc" *pqv0"T0"Uncdc"3;87." ngi0 

T0"Rcwnkï"422;"ED+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8973c+<"oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"Ogjgn/

pÌmgo"ll¦0"qf"qdeg"*pqv0"T0"Uncdc"3;85+0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"w"mTkyqxcvm{"ngupÌej"eguv"
pc"lky0"uxcjw"ngupcvÈjq"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{"*ngi0"T0"Uncdc"3;93."3;97"ED+0"耕"Rcugm{"
*8973d+<"uxþvnkpc"x"dwïkpþ"pc"ugx0"uxcjw"RcugemÈjq"xtejw"*mÒvc"847.4"o+"uux0"qf"qdeg"*ngi0"T0"Uncdc"3;97"ED+0"
耕"Rcugm{"*8973d+<"uoÌ¥gpÝ"ngu"pc"xtejqnw"ngupcvÈjq"xtejw"D{vkpc"ec"3.7"mo"ugx0"qf"qdeg"*ngi0"T0"Uncdc"3;97"
ED+0"耕"RÌugm"*8873e+<"¦d{vgm"lgfnq/dwmqxÈjq"rqtquvw"pc"lky0"uxcjw"ngupcvÈjq"xtejw"MtcxÌ"jqtc"xÝej0"qf"oþuvc"
*ngi0"T0"Uncdc"3;85"ED+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"xtejw"LctpÌm"*mÒvc"82;.6"o+"ec"5"mo"xÝej0"
qf"oþuvc0"耕"RÌugm"*8873e+<"rqdnÌy"xtejqnw"xtejw"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc"*pqv0"T0"Rcwnkï."O0"Ngr¥Ì"
gv" cn0"422;+0"耕"Ugokeg"w"RÌumw" *8973c+<" uoÌ¥gpÝ" ngu"pc"jTdgvw" ngupcvÈjq"xtejw"Rtjjqp{" *mÒvc"72;"o+"xÝej0"
qf"qucf{"*ngi0"T0"Uncdc"3;85."3;8;"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"fqwdtcxc"pc"umcnpcvÈo"uxcjw"pc"ngxÈo"dTgjw"Qvcx{"
l¦0"qf"qucf{"*pqv0"X0"Ej¾p"3;;4+0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"lx0"qf"qdeg"
*pqv0"T0"Uncdc"3;8;."pqv0"T0"Rcwnkï"gv"cn0"422;+0"耕"Xteqxkeg"*8872f+<"mTqxkpcv¾"uvt¾C"pc"rtcxÈo"dTgjw"Qvcx{"rTk"
¦¾r0"ÚrcvÌ"ngupcvÈjq"xtejw"UÝmqtmc"l¦0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"uvt¾C"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ec"4"mo"llx0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"x"rcugeg"
pc"ngxÈo"dTgjw"Qvcx{"rtqvk"rgpukqpw"Qvcxc"x"qdek0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Rcyqwv"*3:7;+."Fþfgïgm"*3:94+."îgncmqxumÝ"*3:95."
3::9+."Ejcfv"*3::6+."XcTgïmc"*3::;+."MwdÌp"*3:;9+."MtglïÌ"*3;24+."Tqjngpc"*3;48+."Ncpþ"*3;79+."
Dncymqx¾"*3;83+."Og¦gtc"*3;87+."Oqtcxeqx¾/Jwuqx¾"*3;88+."JcxnÌïgm"*3;;7."4222+"c"Cndtgejv"
*4225+0"Ftwj"lg"rtjxqfego"fwdqjcdTkp"c"vgrnqoknpÝej"fqwdtcx."¦cucjwlg"fq"lkypÌ"ï¾uvk"îgej"ngupc/
vÝo"Ú¦goÌo"UvTgfpÌjq"RqxnvcxÌ"c"lg"tq¦¥ÌTgp"cy"pc"Uw¥kemq/jqtcyñqxkemÈ"x¾rgpeg."fq"DwfþlqxkemÈ"
r¾pxg"c"pc"RÌugemq/jnwdqemÝ"jTgdgp"*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0"Xg"uvwfqxcpÈo"Ú¦goÌ"tquvg"tq¦/
vtqw¥gpþ"xg"uoÌ¥gpÝej"nguÌej0"

Oqpgugu"wpk児qtc"耕"lgfpqmxÌvgm"xgngmxþvÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Ocnïkeg"w"RTgfqvke"*8872c+<"pc"¦ctquvnÈ"ngupÌ"eguvþ"rTk"xÝej0"qmtclk"nguÌmc"ec"

3.7"mo"xux0"qf"qucf{"*ngi0"T0"Uncdc"3;87"ED+0
630"UvTgfpÌ"RqxnvcxÌ0"FqnpÌ"Pqxqugfn{"*8873e+<"¥¾fw¥pÌ" ngu"¦¾r0"qf"qdeg."uxþvnkpc"xg"uotmqxÈo"ngug"ec"

2.7"mo"¦¾r0"qf"mÒv{"764.8"o"*ngi0"T0"Uncdc"3;87"ED+0

X"lkypÌ"ï¾uvk"îgej"uknpþ"qjtqygpÝ"ftwj"*Itwnkej"kp"Ngr¥Ì"gv"cn0"4235+."pc"RÌugemw"ug"x{um{vwlg"lgp"
xgnok"x¦¾epþ0"Tquvg"x"mwnvwtpÌej"uotïkp¾ej0"Tgegpvpþ"lg"lgfpqmxÌvgm"xgngmxþvÝ"¦p¾o"¦"nguc"w"quc/
f{"Mwmng"pc"RÌugemq/jnwdqemÈo"jTgdgpw"*Uqwmwr"kp"Jcfkpge"("Nwuv{m"4228+0"

O{quqvku"urctuk児qtc"耕"rqopþpmc"TÌfmqmxþv¾
630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ" *8872d+<"mTqxkpcvÈ" uvt¾pþ"pc" ngxÈo"dTgjw"Qvcx{"ec"2.9"mo" lx0"

qf"qdeg"*ngi0"T0"Rcwnkï"4227"ED+0"耕"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"mTqxkpcvÈ"uvt¾pþ"w"rþ¥kp{"pcf"ngxÝo"dTgjgo"
Qvcx{"3"mo"xÝej0"qf"qdeg"*pqv0"T0"Rcwnkï"4227+0"耕"Pgxþ¦keg"*8772d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"
dTgjw"rqvjïmw"w"ucoqv"Nwj"pc"ngxÈo"dTgjw"Xnvcx{"xlx0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED+0"耕"QtnÌm"pcf"Xnvcxqw"
*8672f+<"uxþvnkpc"x"mTqxkp¾ej"dnÌyg"¦¾ogemÈ"jtqdm{"pc"ngxÈo"dTgjw"Xnvcx{"u¦0"qf"¦¾omw"*ngi0"T0"Uncdc"3;8:"
ED+0"耕"RÌugm"*8872f+<"mTqxkpcvÈ"uvt¾pþ"pc"rtcxÈo"dTgjw"Qvcx{"ec"3"mo"ugx0"qf"oþuvc"*ngi0"T0"Rcwnkï"4227"ED+0"
耕"Xt¾y"*8872f+<"pc"dTg¦Ìej"LgugpkemÈjq"rqvqmc"x"nguÌej"4.5"mo"u¦0"qf"PqxÈ"Xt¾yg"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"
4235+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"xnjm¾"um¾nc"pc"rtcxÈo"dTgjw"Qvcx{"rqf"jtcfgo"¥xÌmqx"w"rTÌuvcxk¥vþ"nqfÌ"
*ngi0"T0"Uncdc"3;8:"ED+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"ngu{"rTk"eguvþ"og¦k"rctmqxk¥vþo"c"jtcfgo"¥xÌmqxgo"
*pqv0"T0"Rcwnkï."X0"Ej¾p"("R0"Ngkuejpgt"4228+0
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈ"qdncuvk"wx¾fþlÌ"îgncmqxumÝ"*3::5."3:::d+."Ejcfv"*3::6+."Fqokp"*3;24."
3;25+"c"Tqjngpc"*3;52+0"¥g"uvwfqxcpÈjq"Ú¦goÌ."rqfqdpþ"lcmq"x"egnÈ"lkypÌ"ï¾uvk"îgej."lg"¦p¾oq"
rqw¦g"pþmqnkm"o¾nq" nqmcnkv0" Lkuvþ"m" vqow"rTkurÌx¾"umwvgïpquv."yg"rqopþpmc"TÌfmqmxþv¾"dÝx¾"rtq"
pgp¾rcfpquv"ïk"¦¾oþpw"¦c"rqfqdpÝ"ftwj"Qorjcnqfgu"ueqtrkqkfgu"opqjf{"rTgjnÌygpc0"Pglïcuvþl/
¥Ìo"uvcpqxk¥vþo"ftwjw"x"lkypÌej"îgej¾ej"luqw"ÚfqnÌ"xqfpÌej"vqmj"耕"pcrT0"Qvcx{."Xnvcx{"c"UowvpÈ"
*MqwvgemÝ"kp"Ngr¥Ì"gv"cn0"4235+0

Neottia nidus-avis 耕"jnÌuvpÌm"jpÌ¦f¾m
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"xÝej0"uxcjw"xtejw"Pþoge"*mÒvc"

7:9"o+"xÝej0"qf"qucf{"*ngi0"T0"Uncdc"3;85"ED+0"耕"Rcugm{"*8973d+<"uoÌ¥gpÝ"ngu"rTk"ux0"qmtclk"OncemÈ"mTkyqxcvm{"
ec"5"mo"ugx0"qf"qdeg0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"LctpÌm"*mÒvc"82;.6"o+"xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"pc"l¦0"
uxcjw="uoÌ¥gpÝ"ngu"pc"ugx0"ÚdqïÌ"ec"2.4"mo"ux0"qf"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"*pqv0"T0"Uncdc"3;85+="uoÌ¥gpÝ"ngu"
pc"lky0"uxcjw"w"x¾rgpeqxÈ"l¾o{"*pqv0"T0"Uncdc"3;85+0"耕"Ugokeg"w"RÌumw"*8973c+<"ngupcvÝ"rcjqtgm"¦xcpÝ"Dqtm{"
ec"2.9"mo"ugx0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"ux0"uxcjw"xtejw"¦xcpÈjq"UxÌep{"ec"5.7"mo"
xÝej0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Uogvcpqxc"Njqvc"*8772f+<"fqwdtcxc"pc"ngxÈo"dTgjw"Nqopkeg"lx0"qf"¦¾ogïmw"Mctnqx"
lky0"qf"qdeg0"耕"Xt¾y"*8872d+<"ngupcvÝ"xtej"îgtvqxc"jqtc"*mÒvc"735"o+"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75+0"耕"Xt¾y"
*8872d+<"dwïkpc"u"nÌrqw"pc"jTdÌvmw"Jtd{"*mÒvc"6;:.:"o+"¦u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75."pqv0"X0"Ej¾p"3;;7."
pqv0"T0"Rcwnkï"422:+0"耕"Xt¾y"*8872d+<"ngu{"lky0"qf"t{dpÌmc"Mq¦nÌmc"*Mqygnwj+"¦¾r0"qf"qucf{"Pqx¾"Xt¾y"*pqv0 
L0"Oqtcxge"3;7:+0

Pc"RÌugemw"ug"jnÌuvpÌm"jpÌ¦f¾m"x{um{vwlg"tq¦vtqw¥gpþ"xg"uvkppÝej"uoÌ¥gpÝej"nguÌej."¦xn¾¥vþ"x"dwïk/
p¾ej0"Pc"nqmcnkv¾ej"tquvg"lgp"TÌfeg."xþv¥Ì"umwrkp{"luqw"x¦¾epÈ0"Fcn¥Ì"nqmcnkv{"ftwjw"¦"RÌugemc"ujtpwlg"
Ngr¥Ì"*kp"Ngr¥Ì"gv"cn0"4235+0

Origanum vulgare uwdur. vulgare"耕"fqdtqo{un"qdgep¾"rtcx¾
630"UvTgfpÌ"RqxnvcxÌ0"îgtxgp¾"pcf"Xnvcxqw"*8873d+<" ngupcvÈ"uvtoÈ"uxcj{"pcf"ngxÝo"dTgjgo"Xnvcx{"lkypþ"

qf"ygng¦pkïpÌjq"xkcfwmvw"*pqv0"T0"Rcwnkï."O0"[vgej"("O0"Uqwmwr"422;+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"umcn/
pcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"lky0"c"llx0"qf"qucf{"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4."pqv0"
T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{"
c"x"¦¾mtwvw"Tgm{"ux0"qf"qucf{"*pqv0"X0"Ej¾p"("X0"UmcnkemÝ"3;;3+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"ngu"pc"ngxÈo"
dTgjw"Qvcx{"lky0"qf"uqwvqmw"u"NqopkeÌ"ux0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"c"umcnpÌ"uw`"
pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uxþvnkpc"pc"umcnpcvÈo"
xÝejq¦w"x"ngupcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Xnvcx{"2.67"mo"xÝej0"qf"mÒv{"635.;"o"rTk"ux0"qmtclk"qucf{"*pqv0"
T0"Rcwnkï."N0"Octg¥."X0"Ej¾p"("R0"Ngkuejpgt"422:+0"耕"Lkemqxkeg"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
x"¦¾mtwvw"Tgm{"pc"rtcxÈo"dTgjw"Xnvcx{"dnÌyg"dÝxcnÈ"ucoqv{"N¾xkïmc"ll¦0"qf"qdeg0"耕"Lkemqxkeg"*8773e+<"umcn/
pcvÈ"uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"l¦0"qf"ucoqv"Uvt¾ymc"¦l¦0"qf"qdeg"*pqv0"X0"Ej¾p"( 
H0"¥koc"3;;4+0"耕"Lkuvge"w"Xt¾yg"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"x"¦¾mtwvw"
dnÌyg"dÝxcnÈ"j¾lqxp{"NÌugm"ux0"qf"qucf{0"耕"Mquvgnge"pcf"Xnvcxqw"*8773c+<"uvt¾C"pcf"ngxÝo"dTgjgo"Xnvcx{"¦¾r0"
qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"MwïgT"*8773e+<"um¾n{"pc"rtcxÈo"dTgjw"Xnvcx{"x"ngug"Dt¾pÌm"x"¦¾mtwvw"Tgm{"
lky0"qf"qdeg0"耕"MwïgT"*8773e+<"uvt¾C"w"tqmng"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"MwïgTumÈjq"rqvqmc"ll¦0"
qf"qdeg0"耕"Nqwmc"w"XqlpÌmqxc"*8872d+<"uoÌ¥gpÝ"ngu"Jtqocfk¥vþ"pc"uvt¾pk"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"c" l¦0"
qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"
w"ucoqv"X¾rgpkeg"lx0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"ngugo"pc"ng/
xÈo"dTgjw"Qvcx{"lky0"qf"ucoqv"Mqeqwtqx"xux0"qf"qucf{0"耕"Qng¥p¾"*8873d+<"umcnpcv¾"uvt¾C"u"cm¾vqxÝo"rqtquvgo"
pc"rtcxÈo"dTgjw"Xnvcx{"u¦0"qf"qdeg0"耕"Qng¥p¾"*8873f+<"uvt¾C"u"nÌumqxÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"
dnÌyg"dÝxcnÈ"ucoqv{"Umcnkïmc"ll¦0"qf"qdeg0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"ngxÈo"dTgjw"Xnvcx{"¦u¦0"qf"¦¾omw0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ng/
xÈo"dTgjw"Xnvcx{"dnÌyg"oÌuvc"W"Jtqdm{"u¦0"qf"¦¾omw0"耕"Qunqx"*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"ngxÈo"dTgjw"rqvqmc"w"ÚuvÌ"tqmng"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"Qunqx"
*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p"("H0"¥koc"
3;;4+0"耕"Qunqx"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xux0"qf"qdeg"*ngi0"T0"Rcw/
nkï."O0"[vgej"("O0"Uqwmwr"422;"ED+0"耕"Qunqx"*8873e+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"rtqvk"ucoqvþ"
貢W"Rgvtj衡"u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"RÌugem¾"Uoqngï"w"Uncdïke"*8873f+<"qmqnÌ"lco"rq"x{vþygpÈo"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

x¾rgpek"pc"rtcxÈo"dTgjw"Xnvcx{"u¦0"qf"qucf{0"耕"RÌugm"*8872f+<"rqnpÌ"og¦"w"rqdTgypÌ"eguv{"pc"ngxÈo"dTgjw"
Qvcx{"rtqvk"tguvcwtcek"Uwncpqx"ec"3.7"mo"ugx0"qf"oþuvc0"耕"RÌugm"*8872f+<"um¾nc"pc"rtcxÈo"dTgjw"Qvcx{"w"ucoqv{"
W"OctvÌpmc"ugx0"qf"oþuvc0"耕"RÌugm"*8872f+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"pc"¦¾r0"ÚrcvÌ"¥¾fw¥pÌjq"nguc"
uux0"qf"oþuvc0"耕"Rtqdwnqx"*8773c+<" umcnpcv¾"uvt¾C"pc" ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"dÝxcnÈ"j¾lqxp{"X"Ocnïk"
xÝej0"qf"qdeg0"耕"Uncdïkeg"*8873f+<"ngupcvÝ"uxcj"x"qmqnÌ"qrw¥vþpÝej"x¾rgpeqxÝej"nqoj"pc"rtcxÈo"dTgjw"Xnvcx{"
¦¾r0"qf"qdeg"*pqv0"X0"Ej¾p"("H0"¥koc"3;;5."pqv0"T0"Rcwnkï"4235+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"ngu"
pc" ngxÈo"dTgjw"Qvcx{"w"uqwvqmw"u"NqopkeÌ" lky0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<" umcnpcv¾"
uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"x"¦¾mtwvw"Tgm{"ux0"qf"qucf{"*pqv0"X0"Ej¾p"("H0"¥koc"
3;;4+0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"ngu"pcf"ngxÝo"dTgjgo"Xnvcx{"xlx0"qf"qucf{"*pqv0"T0"Rcwnkï"
("O0"Ngr¥Ì"4232+0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"pc"ngxÈo"dTgjw"Qvcx{"lx0"
qf"qdeg"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Qvcx{"w"dÝxcnÈjq"xc¦k¥vþ"xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xteqxkeg"*8872f+<"umcnpcv¾"uvt¾C"c"uw`"ug"
uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"rTk"lky0"qmtclk"tqmng"l¦0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED+0"耕"Xteqxkeg"
*8872f+<"uvt¾C"pc"rtcxÈo"dTgjw"Qvcx{"rTk"¦¾r0"ÚrcvÌ"ngupcvÈjq"xtejw"UÝmqtmc"l¦0"qf"qdeg"*ngi0"T0"Uncdc"3;94"
ED+0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"¦¾r0"
qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"dnÌyg"
dÝxcnÈ"ucoqv{"Lgnge"ux0"qf"qucf{0"耕"¥nkxkeg"w"îÌyqxÈ"*8872d+<"p¾ugr"ygng¦pkïpÌ"vtcvk"ec"2.7"mo"ux0"qf"qucf{0"耕"
¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"lky0"qf"oquvw"rTgu"
Qvcxw"¦¾r0"qf"qdeg"*pqv0"X0"Ej¾p"("X0"UmcnkemÝ"3;:;+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"umcnpcv¾"uvt¾C"pc"rtcxÈo"
dTgjw"Qvcx{"w"¦qvcxqxp{"pc"u¦0"qmtclk"qdeg"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾n{"
pcf"rtcxÝo"dTgjgo"Qvcx{"rqf"jtcfgo"¥xÌmqx"c"mTqxkp{"pc"30"p¾fxqTÌ"jtcfw0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"
umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"l¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Ejcfv"*3::6+."MtglïÌ"*3;24+."XgugnÝ"*3;45+."Tqjngpc"
*3;47+."Codtqy"*3;6:."3;73+."Oqtcxeqx¾/Jwuqx¾"*3;85+."Dncymqx¾"*3;86+."Ej¾p"gv"cn0" *3;87+."
Oqtcxge"*3;89+."JcxnÌïgm"*3;;7+"c"Cndtgejv"*4225+0"UxþvnqoknpÝ"ftwj."x"lkypÌ"ï¾uvk"îgej"lg"ejctcm/
vgtkuvkemÝ"rtq"mcCqpqxkv¾"ÚfqnÌ"Tgm"c"ïngpkvÈ"ï¾uvk"RTgf¥wocxÌ"*Jtqwfc"kp"UncxÌm"4222+0"Pc"RÌugemw"
lg"fqdtqo{un"qdgep¾"rtcx¾"tq¦¥ÌTgpc"tq¦vtqw¥gpþ"xg"uxþvnÝej"nguÌej"c"pc"mcogpkvÝej"xÝunwppÝej"
uvt¾pÌej"xnvcxumÈjq"c"qvcxumÈjq"ÚfqnÌ"xg"UvTgfpÌo"RqxnvcxÌ."x"DTg¦pkemÈo"Rqfdtfumw"ug"x{um{vwlg"
rqw¦g"x¦¾epþ"*Ej¾p"gv"cn0"3;93+0

Peucedanum cervaria"耕"uonfpÌm"lgngpÌ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Nc¦k¥vþ"w"Mt¾nqx{"Njqv{"*8772d+<"ngu{"rTk"ugx0"dTgjw"t{dpÌmc"¥jqT"l¦0"qf"qucf{"

*pqv0"L0"Oqtcxge"3;7:+0
5:0" Dwfþlqxkem¾" r¾pgx0"JgTocC" *8972f+" uoÌ¥gpÝ" rqtquv" x" lky0" eÌrw" nguc" Jjtm{" xux0" qf" qdeg0" 耕" Rwvko"

*8972d+<" ngu" ¦xcpÝ"X¾rgpkeg" ec" 3.7"mo"xÝej0" qf" qdeg." dqtqxÝ" ngu" x" qmqnÌ" lco"rq" x{vþygpÈo"x¾rgpek" *ngi0"
X0"Ej¾p"3;77"ED."RT."pqv0"X0"Ej¾p."T0"Rcwnkï"("O0"Uqwmwr"4226+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"2.7"mo"ux0"qf"uc/
oqv{"W"Xqf¾mc"xÝej0"qf"oþuvc0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"2.:"mo"lx0"qf"nÈïgdpÈjq"Úuvcxw"W"Jqp¦Ìïmc"xux0"
qf"oþuvc0"耕"RtqvkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"ux0"qf"oþuvc"*ngi0"T0"Uncdc"
3;94"ED."ngi0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"Uogvcpqxc"Njqvc"*8772e+<"mc¦"u"fwd{"x"nqweg"pc"ngxÈo"dTgjw"Nqopkeg"ec"2.5"mo"l¦0"
qf"fxqtc"w"¦¾ogïmw"Mctnqx"l¦0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"
mTqxkpcvÝ"uxcj"pcf"ngxÝo"dTgjgo"Xnvcx{"xlx0"qf"qucf{"*ngi0"T0"Rcwnkï"("O0"Ngr¥Ì"4232"ED+0"耕"¥xÌmqxumÈ"
RqfjtcfÌ"*8773e+<"dqtqxÝ"ngu"pc"umcnpcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Qvcx{"w"uqwvqmw"u"Xnvcxqw"ugx0"qf"jtcfw"
¥xÌmqx"*ngi0"T0"Uncdc"3;86"ED+0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈ" qdncuvk" wf¾xclÌ" Fþfgïgm" *3:94+." îgncmqxumÝ" *3:99." 3::5+." Ejcfv"
*3::6+." XcTgïmc" *3::;+." MwdÌp" *3:;9+." Fqokp" *3;24+." MtglïÌ" *3;24+." XgugnÝ" *3;45+." Tqjngpc"
*3;47+."Og¦gtc"*3;87+"c"JcxnÌïgm"*3;;7+0"Vþyk¥vþ"xÝum{vw"uonfpÌmw"lgngpÌjq"x"îT"lg"x"vgtoqh{/
vkmw."qfmwf"uoþtgo"fq"lkypÌ"ï¾uvk"îgej"rTgucjwlg"rTgu"UvTgfpÌ"RqxnvcxÌ"pc"RÌugemq"c"f¾ng"pc"lkj"
cy"fq"[wocxumq/pqxqjtcfumÈjq"rqfjjTÌ0"Xg"uvwfqxcpÈo"Ú¦goÌ."rqfqdpþ" lcmq"x"egnÈ" lkjqïgumÈ"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

qdncuvk."ug"vgpvq"ftwj"x{um{vwlg"lgp"x¦¾epþ"x"fqwdtcx¾ej"c"dqtqxÝej"nguÌej0"îcuvþl¥Ì"lg"x"vgrngl¥Ìej"
Ú¦goÌej"c"pc"x¾rgpeqxÈo"rqfmncfw"*Rcwnkï"kp"Ngr¥Ì"gv"cn0"4235+0

Peucedanum oreoselinum 耕"uonfpÌm"qng¥pÌmqxÝ
5:0"Dwfþlqxkem¾"r¾pgx0"îglgvkeg"*8972e+<"nguÌm"x"rqnÌej"pc"p¾xt¥Ì"ec"2.97"mo"lx0"qf"qdeg"*ngi0"T0"Uncdc"3;88"

ED."ngi0"T0"Rcwnkï"4226"ED."RTE+0

RtxpÌ" p¾ng¦" ftwjw" Rgwegfcpwo qtgqugnkpwo" xg" uvwfqxcpÈo" Ú¦goÌ" ¦c¦pcogpcn" x" tqeg" 3;85 
T0"Uncdc"w"Uncdïke"xg"UvTgfpÌo"RqxnvcxÌ"*Ej¾p"gv"cn0"3;87+0"Rq¦fþl¥Ì"侍qtkuvkemÝ"rtj¦mwo"uqwugf/
pÌjq"Ú¦goÌ"*Mwïgtqx¾"3;96."Umjrc"3;:5+"rTkpgun"¦"RÌugemq/jnwdqemÈjq"jTgdgpg"c"RwtmctgemÈjq"
mcCqpw"p¾ng¦{"fcn¥Ìej"nqmcnkv0"UonfpÌm"qng¥pÌmqxÝ"¦fg"tquvg"xg"uxþvnÝej"nguÌej"pc"oÌuvþ"uvctÝej"
TÌïpÌej"vgtcu0"

Phyteuma spicatum"耕"¦xqpgïpÌm"mncupcvÝ
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Ugokeg"w"RÌumw"*8973c+<"xnjm¾"fqwdtcxc"rqf"jt¾¦Ì"t{dpÌmc"PqxÝ"ec"4"mo"

ux0"qf"qucf{0
630"UvTgfpÌ"RqxnvcxÌ0"Egtjqpkeg"*8772f+<"ugxgtpÌ"uxcj"ÚfqnÌ"Nqopkeg"x"nguÌej"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"

3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"nwj"pc"ÚrcvÌ"uvt¾pþ"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"u¦0"qf"qucf{0"
耕"Fþfqxkeg"w"Quvtqxeg"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"w"uqwvqmw"ug"UmcnkeÌ"
uu¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"uoÌ¥gpÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"rTk"u¦0"ÚrcvÌ"Jtcfk¥`umÈjq"xtejw"
*mÒvc"69:"o+"uu¦0"qf"qucf{0"耕"Quvtqxge"*8772f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Lgugpke/
mÈjq"rqvqmc"w"ÚuvÌ"fq"Nqopkeg"xlx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"
Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"llx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"ngu"X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"
qf"qucf{"FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"Uogvcpqxc"Njqvc"*8772f+<"fqwdtcxc"pc"ngxÈo"dTgjw"Nqo/
pkeg"lx0"qf"¦¾ogïmw"Mctnqx"lky0"qf"qdeg0

Vþyk¥vþ"xÝum{vw"ftwjw"Rj{vgwoc urkecvwo"x"lkypÌ"ï¾uvk"îgej"ngyÌ"x"qtgqh{vkmw."rTgfgx¥Ìo"pc"[w/
ocxþ"*Mqxcpfc"kp"UncxÌm"4222+0"Xg"uvwfqxcpÈ"qdncuvk"ug"¦xqpgïpÌm"mncupcvÝ"x{um{vwlg"rqoþtpþ"
x¦¾epþ"xg"uoÌ¥gpÝej"nguÌej"x"ÚfqnÌ"Qvcx{."Nqopkeg"c"LgugpkemÈjq"rqvqmc0

Polygala chamaebuxus"耕"¦koquvt¾¦gm"cnrumÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Egtjqpkeg"*8772f+<"dqtqxÝ"ngu"*EgtjqpkemÝ"ngu+"rTk"ngupÌ"eguvþ"ec"3"mo"xÝej0"

qf"ucoqv{"Pc"RcTg¦w"lx0"qf"qdeg0"耕"MTg¥keg"w"RTgfqvke"*8872c+<"ngu"¦xcpÝ"貢Fwdqxge衡"3"mo"xÝej0"qf"qucf{."
dqtqxÝ"ngu"rTk"ugx0"ÚrcvÌ"*ngi0"T0"Rcwnkï"422;"ED+0

5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"dqtqxÝ"ngu"ugx0"qf"t{dpÌmc"DqwdgnÌmqxge"x"ngug"Jjtm{"xlx0"qf"qdeg0"
耕"Rwvko"*8972d+<"ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgp/
ek"*pqv0"T0"Uncdc"3;86."pqv0"X0"Ej¾p."T0"Rcwnkï"("O0"Uqwmwr"4226+0"耕"Rwvko"*8972d+<"TÌfm¾"fqwdtcxc"c"dqt"
pc"mcogpkvÈo"uxcjw"pcf"rqvqmgo"pc"lky0"uxc¦Ìej"p¾xt¥Ì"*mÒvc"657"o+"3"mo"lx0"qf"ygng¦pkïpÌ"uvcpkeg"Rwvko"*ngi0 
T0"Rcwnkï"422:"ED+0"耕"Tcykeg"*8972f+<"ngupcvÝ"xtej"¥ncv¾"jqtc"*mÒvc"683.4"o+"xlx0"qf"qdeg."ngu"xÝej0"qf"xtejqnw"
p¾xt¥Ì0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Ejtcuvkp{"w"FqnpÌej"Pqxqugfgn"*8873e+<"qmqnÌ"dÝxcnÈjq"nqow"pc"qmtclk"nguc"
ec"3"mo"xÝej0"qf"qucf{0"耕"Mnwm{"*8873e+<"rqnpÌ"mc¦"u"l¾ocok"rq"x{vþygpÈo"x¾rgpek"ec"2.5"mo"ugx0"qf"ucoqv"
Pc"MTÌy¾vm¾ej"¦¾r0"qf"qdeg0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"ngupÌ"uknpkeg"ec"2.7"mo"ux0"qf"ucoqv{"
W"Xqf¾mc"xÝej0"qf"oþuvc0"耕"RÌugm" *8873e+<" ngupcvÝ"xtej"LctpÌm" *mÒvc"82;.6"o+"xÝej0"qf"oþuvc." uoÌ¥gpÝ" ngu"
pc"l¦0"uxcjw0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"x"qmqnÌ"dÝxcnÈjq"x¾rgpeqxÈjq"nqow"pc"lky0"ÚrcvÌ"xtejw"MtcxÌ"jqtc"ec"
2.7"mo"ux0"qf"ucoqv"Pc"Hngmcïm¾ej"xlx0"qf"oþuvc0"耕"RÌugm"*8873e+<"rTk"eguvþ"x"rcugeg"xÝej0"qf"nÈïgdpÈjq"Úuvcxw"
W"Jqp¦Ìïmc"xÝej0"qf"oþuvc0"耕"RÌugm"*8973c+<"w"ngupÌ"eguv{"¦¾r0"qf"t{dpÌmc"PqxÝ"xÝej0"qf"ucoqv"Hngmcïm{0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"dqtqxÈ"nguÌm{"w"ygng¦pkïpÌ"vtcvk"¦¾r0"c"¦u¦0"qf"qucf{0"耕"
îgtxgp¾"pcf"Xnvcxqw"*8873d+<"ngupcvÈ"uxcj{"pc"quvtqjw"og¦k"rtcxÝo"dTgjgo"Xnvcx{"c"ÚuvÌo"LgvþvkemÈjq"rqvqmc"
*pqv0"T0"Rcwnkï"gv"cn0"4232+0"耕"FqnpÌ"Pqxqugfn{"*8873e+<"uoÌ¥gpÝ"rqtquv"x"¥¾fw¥pÌo"ngug"x"qmqnÌ"lco"rq"x{vþ/
ygpÈo"x¾rgpek"ec"3"mo"¦¾r0"qf"qdeg0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"pc"xtejqnw"um¾n{"pcf"uvtyÌ"pc"rtcxÈo"dTgjw"
Qvcx{"¦¾r0"qf"qucf{0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"rTÌmqr"ngupÌ"eguv{"¦¾r0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"
l¾o{"rq"x{vþygpÈo"x¾rgpek"pc"ugx0"uxcjw"ngupcvÈjq"Jtcfk¥`umÈjq"xtejw"*mÒvc"69:"o+"ugx0"qf"qucf{0"耕"EjTg¥`q/
xkeg"w"Cndtgejvke"pcf"Xnvcxqw"*8873f+<"uvt¾C"pc"rtcxÈo"dTgjw"Xnvcx{"x"oÌuvþ"rtqvk"dÝxcnÈ"ucoqvþ"Vtwd¾ïgm"ugx0"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

qf"qucf{0"耕"Lgvþvkeg"*8873d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"dÝxcnÈjq"onÝpc"
UcpÌm"*fpgu"¦cvqrgpÝ+"¦¾r0"qf"ygng¦pkïpÌ"uvcpkeg"îgtxgp¾"pcf"Xnvcxqw0"耕"Lgvþvkeg"*8873d+<"qmtcl"dqtqxÈjq"nguc"
ugx0"qf"uknpkeg"Lgvþvkeg"耕"Uvgjnqxkeg0"耕"Lkemqxkeg"*8773c+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"
Xnvcx{"u¦0"cy"¦u¦0"c"¦l¦0"qf"qdeg0"耕"Mxþvqx"*8773f+<"dqtqxÝ"ngu"rTk"qmtclk"Twm¾xgïumÈ"qdqt{"lky0"qf"uknpkeg"Dtc/
pkeg"耕"Mxþvqx."ec"2.5"mo"qf"xÝej0"qmtclg"nguc0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"ucoqv{"X¾rgpkeg"lx0"qf"qucf{0"耕"Qunqx"*8773e+<"dqtqxÝ"ngu"pc"rtcxÈo"dTgjw"
Qvcx{"lky0"qf"qucf{"Uxcv¾"Cppc0"耕"Quvtqxge"*8772f+<"uoÌ¥gpÝ"rqtquv"pc"ux0"qmtclk"EgtjqpkemÈjq"nguc"ec"3.7"mo"
l¦0"qf"qucf{"JqtpÌ"Quvtqxge0"耕"Uncdïkeg"*8873f+<"dqtqxÝ"ngu"pc"p¾xt¥Ì"*mÒvc"723.8"o+"ec"3"mo"¦u¦0"qf"qdeg0"耕"
Uncdïkeg"*8874e+<"dqtqxÈ"p¾xt¥Ì"ugx0"qf"qdeg0"耕"Uncdïkeg"*8873f+<"dqtqxÝ"ngu"x"qmqnÌ"qrw¥vþpÝej"x¾rgpeqxÝej"
nqoj"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg"*ngi0"T0"Rcwnkï"4225"ED+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"
um¾nc"*MtmcxïÌ"um¾nc+"pc"ngxÈo"dTgjw"Nqopkeg"ec"3"mo"qf"ÚuvÌ"Nqopkeg"fq"Qvcx{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxc/
yqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Nqopkeg"l¦0"qf"qucf{0"耕"Vwmngm{"w"Qunqxc"
*8873c+<"dqt"pcf"ngxÝo"dTgjgo"rqvqmc"x"VwmngemÈ"uvtqw¦g0"耕"Vwmngm{"w"Qunqxc"*8873c+<"dqtqx¾"uvt¾C"pc"rtc/
xÈo"dTgjw"Qvcx{"x"¦¾mtwvw"Tgm{"og¦k"Vwmngemqw"uvtqwjqw"c"dÝxcnqw"ucoqvqw"Ewmcx{0"耕"Vwmngm{"w"Qunqxc"
*8873c+<"dqtqxÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"pcf"dÝxcnqw"ucoqvqw"Ewmcx{"u¦0"qf"qucf{0"耕"Xncuvge"*8873d+<"pcf"
ngxÝo"dTgjgo"MTgpgemÈjq"rqvqmc"w"ÚuvÌ"fq"Xnvcx{"*ngxÝ"dTgj+"xÝej0"qf"qdeg0"耕"Xteqxkeg"*8873e+<"ngupÌ"rcnqwm"
pc"u¦0"uxcjw"xtejw"UÝmqtmc"og¦k"uknpkeÌ"c"ygng¦pkïpÌ"vtcvÌ"ec"3"mo"ll¦0"qf"qdeg0"耕"Xteqxkeg"*8873e+<"pc"ux0"uxcjw"
xtejw"UÝmqtmc"lx0"qf"qdeg0"耕"¥dqpÌp"w"Xctxcyqxc"*8773c+<"um¾n{"u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"xÝej0"c"xux0"
qf"ucoqv"Qejq¦0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"Rcyqwv"*3:7;+."Fþfgïgm"*3:94+."îgncmqxumÝ"*3:99."
3::5."3:::d+."Ejcfv"*3::6+."XcTgïmc"*3::;+."MwdÌp"*3:;9+."Fqokp"*3;24."3;25+."MtglïÌ"*3;24+."
XgugnÝ"*3;45+."Tqjngpc"*3;4:+."Codtqy"*3;66+."Codtqy"("JglpÝ"*3;67+."Oqtcxge"*3;89+."Ej¾p"gv"
cn0"*3;93+."JcxnÌïgm"*3;;7."4222+"c"Cndtgejv"*4225+0"¥koquvt¾¦gm"cnrumÝ"lg"uxþvnqoknpÝ"ftwj."mvgtÝ"
lg"x"îT"tq¦¥ÌTgpÝ"rqw¦g"x"¦¾rcfpÌ"rqnqxkpþ"îgej0"XÝejqfpÌ"jtcpkek"xÝum{vw"vxqTÌ"Tgmc"Xnvcxc."mvg/
t¾"lg"uqwïcupþ"ugxgtqxÝejqfpÌ"jtcpkeÌ"egnmqxÈjq"ctg¾nw"ftwjw0"Fq"lkypÌ"ï¾uvk"îgej"ug"¦koquvt¾¦gm"
cnrumÝ"tq¦¥ÌTkn"¦Tgloþ"qf"ugxgtw"¦g"uvTgfpÌej"îgej"uoþtgo"pc"lkj"Ú¦goÌo"og¦k"Dtf{"c"Xnvcxqw0"
Vwvq"okitcïpÌ"eguvw"rqxcywlg"Oqtcxge"*3;83+"¦c"rtcxfþrqfqdpþl¥Ì"pgy"¥ÌTgpÌ"qf"lkjw"¦"Pgvqnkemc"
pc"XqfCcpumq."RtqvkxÌpumq."f¾ng"pc"RÌugemq"c"m"ugxgtw"uoþtgo"mg"¥xÌmqxw."lcm"wx¾fþlÌ"Codtqy"
("JglpÝ"*3;67+0"Xg"uvwfqxcpÈo"Ú¦goÌ"lg"pglxÌeg"nqmcnkv"uqwuvTgfþpq"xg"UvTgfpÌo"RqxnvcxÌ"x"ngu/
pcvÈo"c"umcnpcvÈo"ÚfqnÌ"Xnvcx{"c"fqnpÌ"Qvcx{."oÈpþ"lky"x"rTkngjnÈ"ï¾uvk"DTg¦pkemÈjq"Rqfdtfumc."
RÌugemq/jnwdqemÈjq"jTgdgpg"c"DwfþlqxkemÈ"r¾pxg."x"rqfqmtguw"Ugfnïcpumq/okngxum¾"rcjqtmcvkpc"
tquvg"x¦¾epþ"*Ej¾p"gv"cn0"3;99+0"Pc"RÌugemw"tquvg"ftwj"Rqn{icnc ejcocgdwzwu"x"tgnkmvpÌej"dqtgej."
vgrnqoknpÝej"fqwdtcx¾ej"c"x"mwnvwtpÌej"dqtqxÝej"nguÌej."oÈpþ"ïcuvÝ"lg"pc"rcuvxkp¾ej"c"og¦Ìej0"
X{um{vwlg"ug"lcm"pc"x¾rgpeqxÝej."vcm"pc"m{ugnÝej"uknkm¾vqxÝej"jqtpkp¾ej0"Mtqoþ"xÝ¥g"wxgfgpÝej"
h{vqejqtkqpj"lg"¦koquvt¾¦gm"cnrumÝ"x"lkypÌ"ï¾uvk"îgej"lg¥vþ"tq¦¥ÌTgp"x"rqfqmtgugej"Jqtcyñqxkemq."
Dncvgpumq."JqtpÌ"RqqvcxÌ."Xqn{CumÈ"c"RtcejcvkemÈ"RTgf¥wocxÌ"c"[wocxumÈ"rn¾pþ0"F¾ng"lg"tq¦¥ÌTgp"
xg"x¥gej"rqqvcxumÝej"rqfqmtgugej"RTgf¥wocxumÝej"x¾rgpej."mfg"lg"p¾rcfpÈ"pcjnqwïgpÌ"nqmcnkv"
*Oqtcxge"3;83+0"Ftwj"lg"¦fg"xgnok"jqlpÝ."eqy"ug"rtqlgxwlg"pglgp"rqïvgo"nqmcnkv."pÝdty"k"xgnkmqu/
vÌ" rqrwnceÌ0"îcuvþl¥Ì" xÝum{v" pc"x¾rgpeqxÈo"rqfmncfw"ojyg"dÝv" qxnkxpþp"xþv¥Ìo"¦cuvqwrgpÌoo"
dqtqxkeg"x" nguÌej." ¦xn¾¥vþ"pc" nqmcnkv¾ej" u" ïngpkvþl¥Ìo" tgnkÈhgo"c" u"oþnmÝok"mcogpkvÝok"rjfcok"
c"rTÌrcfpÝo"xÝum{vgo"umcngm0
XÝejqfpÌ"jtcpkeg"tq¦¥ÌTgpÌ"ftwjw"Rqn{icnc ejcocgdwzwu"xg"uvwfqxcpÈo"Ú¦goÌ"rtqdÌj¾"qf"ugxg/

tw"m"lkjw"¦"ï¾uvk"rq"ngxÈo"c"¦"ï¾uvk"rq"rtcxÈo"dTgjw"Xnvcx{"cy"m"qdek"Uncdïkeg0"XÝum{v"¦koquvt¾¦mw"
cnrumÈjq"x"Ugfnïcpumq/okngxumÈ"rcjqtmcvkpþ"xÝejqfpþ"qf"Xnvcx{"vxqTÌ"rTgfoquvÌ"rtq"¥ÌTgpÌ"ftwjw"
x"vqovq"h{vqigqitc似emÈo"rqfqmtguw"*Ej¾p"gv"cn0"3;92+0"Nqmcnkvc"w"Jtglmqxke"lg"qf"xñ¾mqxumÈjq"
oquvw"rTgu"Xnvcxw"x¦f¾ngpc"x¦fw¥pqw"ïctqw"cuk":"mo0"Fcn¥Ì"nqmcnkv{"d{n{"pcng¦gp{"x"qmqnÌ"Qmtqwj/
nÈ."Dtcpke"c"Uvgjnqxke0"X¦fw¥pqw"ïctqw"luqw"v{vq"nqmcnkv{"x¦f¾ngp{"qf"RqfqnumÈjq"k"ygng¦pkïpÌjq"
oquvw"w"îgtxgpÈ"cuk"32"mo0"X¦pkmn¾"rTgfoquvÌ"oqjqw"uqwxkugv"u"pqxqfqdÝo"¥ÌTgpÌo"¦koquvt¾¦mw"
cnrumÈjq"otcxgpek" vgrtxg"rq"xÝuvcxdþ"oquvj"rTgu"Xnvcxw0" Lg"rtcxfþrqfqdpÈ." yg"x"Ugfnïcpumq/
/okngxumÈ"rcjqtmcvkpþ"o¾"vgpvq"ftwj"qrvko¾npÌ"rqfoÌpm{"m"fcn¥Ìow"¥ÌTgpÌ0"Ocrw"tq¦¥ÌTgpÌ"ftwjw"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

x"lkjq¦¾rcfpÌej"îgej¾ej"¦rtceqxcn"Oqtcxge"*3;83+0"XÝum{v"x"lkypÌ"ï¾uvk"îgej"ujtpwlg"Ngr¥Ì"*kp"
Ngr¥Ì"gv"cn0"4235+0"

Polygala comosa"耕"xÌvqf"ejqejqncvÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Jqtqugfn{"*8672e+<"rcuvxkpc"pc"x¾rgpeqxÈo"p¾xt¥Ì"*mÒvc"6:4"o+"u"qrw¥vþpÝo"

nqogo"xlx0"qf"qdeg"*ngi0"T0"Uncdc"3;89"ED."pqv0"T0"Rcwnkï"("X0"Ej¾p"4226+0
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"

rq"x{vþygpÈo"x¾rgpek0
630"UvTgfpÌ"RqxnvcxÌ0"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"w"ucoqv{"

X¾rgpkeg"pc"ngxÈo"dTgjw"Qvcx{"lx0"qf"qucf{"*ngi0"T0"Uncdc"3;88"ED+0"耕"Uncdïkeg"*8873f+<"ngupcvÝ"uxcj"x"qmqnÌ"
qrw¥vþpÝej"x¾rgpeqxÝej"nqoj"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg"*ngi0"T0"Uncdc"3;87"ED."pqv0"X0"Ej¾p"("
T0"Rcwnkï"4225+0"耕"Uncdïkeg"*8873f+<"mTqxkpcv¾"uvt¾C"u"l¾ocok"rq"x{vþygpÈo"x¾rgpek"pc"rtcxÈo"dTgjw"Xnvcx{"
¦u¦0"qf"qdeg0"耕"Xt¾y"*8872d+<"uxþvnkpc"pc"umcnpcvÈo"uxcjw"pcf"ngxÝo"dTgjgo"Qvcx{"xÝej0"qf"qucf{"Uvct¾"Xt¾y"
*ngi0"L0"Oqtcxge"3;7;"RT+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"uxcjqxÝ"rcnqwm"pc"ngxÈo"dTgjw"Qvcx{"l¦0"qf"qdeg"
*ngi0"T0"Uncdc"3;92"ED+0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq" Ú¦goÌ" wf¾xclÌ" Ejcfv" *3::6+." Dncymqx¾" *3;86+." Ej¾p" (" [vþr¾p"
*3;86+."Og¦gtc"*3;87+."Ej¾p"gv"cn0"*3;87."3;93."3;99+."JcxnÌïgm"*3;;7."4222+"c"Cndtgejv"*4225+0"
XÌvqf"ejqejqncvÝ"lg"x"lkypÌej"îgej¾ej"urqngjnkxÝo"kpfkm¾vqtgo"x¾rpkvÝej"rjf0"Tqxpþy"vcm"xg"uvw/
fqxcpÈo"Ú¦goÌ"ug"x{um{vwlg"lgp"pc"x¾rgpeÌej0"

Polygonatum odoratum 耕"mqmqTÌm"xqppÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtwu{"w"RTg¥`qxke"*8872e+<"ngu"Mwej{Cmc"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;6;."

3;72+0"耕"MTg¥keg"w"RTgfqvke"*8872c+<"ngu"¦xcpÝ"貢Fwdqxge衡"3"mo"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"422;+0"耕"Pqx¾"
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L0"Oqtcxge"3;7:+0"耕"Quvtqxge"*8772f+<"rqdTgypÌ"rcnqwm"pc"ngxÈo"dTgjw"Umcnkeg"ec"3"mo"rTgf"ÚuvÌo"fq"Nqo/
pkeg"xÝej0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uoÌ¥gpÝ"ngu"pc"uqwvqmw"Nqopkeg"ug"UmcnkeÌ"xlx0"qf"qdeg0"耕"Quvtqxge"
*8772f+<"rqdTgypÌ"rqtquv"pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"lx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"
rcnqwm{"pc"ngxÈo"dTgjw"Nqopkeg"og¦k"¦¾ogïmgo"Mctnqx"c"qdeÌ"Quvtqxge0"耕"Xt¾y"*8872d+<"tqmng"m"Qvcxþ"lx0"
qf"qucf{"Uvct¾"Xt¾y"*pqv0"L0"Oqtcxge"3;75+0"耕"Xt¾y"*8872d+<"rTk"rqvjïmw"lky0"qf"t{dpÌmc"Mqygnwj"*Mq¦nÌm+"¦¾r0"
qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:."ngi0"T0"Rcwnkï"422:"ED+0"耕"Xt¾y"*8872d+<"rTk"jqtpÌo"vqmw"rqvjïmw"
pc"xÝej0"ÚrcvÌ"xtejw"Jtd{"*mÒvc"6;:.:"o+"¦u¦0"qf"UvctÈ"Xt¾yg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"tqmng"
xÝej0"qf"ucoqv{"NÌugm"xÝej0"qf"PqxÈ"Xt¾yg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"uoÌ¥gpÝ"ngu"pc"ngxÈo"dTgjw"
rqvqmc"x{vÈmclÌeÌjq"¦"t{dpÌmc"UrqngïpÝ"uu¦0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"ngupÌ"rcnqwm"pc"ngxÈo"dTgjw"
LgugpkemÈjq"rqvqmc"ec"3.4"mo"uux0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"w"rqvjïmw"rqf"uknpkeÌ"x"ngug"貢îgïgTÌp衡"
722"o"ugx0"qf"qucf{"Pqx¾"Xt¾y"*ngi0"T0"Rcwnkï"422:"ED+0"耕"Xt¾y"*8872d+<"uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"pc"dTg/
¦Ìej"rqvjïmw"x"RT"xnÌdm{"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"ucpcvqtkc"x"qdek"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"Xt¾y"
*8872f+<"pc"dTg¦Ìej"LgugpkemÈjq"rqvqmc"x"nguÌej"4.5"mo"u¦0"qf"PqxÈ"Xt¾yg"*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0"
耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"dTgj{"rqvjïmw"w"uknpkeg"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌmqx"x"¦¾vqeg"pc"ngxÈo"dTgjw"
Qvcx{"ec"4"mo"llx0"qf"qucf{0

Rtxqugpmc" x{¥¥Ì" ug" pc" RÌugemw" x{um{vwlg" tq¦vtqw¥gpþ" xg" xnjïÌej" rqtquvgej" fwdqjcdTkp." Tkfïglk"
k"x"dwïkp¾ej."f¾ng"tquvg"rTk"ngupÌej"rqvjïeÌej."pc"rtcogpk¥vÌej"c"pc"ÚfqnpÌej"xnjïÌej"nqwm¾ej0"

Primula veris"耕"rtxqugpmc"lctpÌ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Ocnïkeg"w"RTgfqvke"*8872c+<"ngu{"貢Pc"j¾lk衡"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0
5:0"Dwfþlqxkem¾"r¾pgx0"Rwvko"*8972d+<"nÌumqxÈ"mTqxkp{"pc"qmtclk"dqtqxÈjq"rqtquvw"pc"rtcxÈo"dTgjw"Qvcx{"

rqf"uqwvqmgo"u"DncpkeÌ"ec"3.7"mo"ugx0"qf"qdeg0"耕"Ugokeg"w"RÌumw"*8972d+<"mTqxkpcvÈ"rcjqtm{"pc" lky0"dTgjw"
Mn¾¥vgtumÝej"t{dpÌmj"ec"3"mo"¦¾r0"qf"qucf{"*pqv0"T0"Uncdc"3;85+0"

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8872d+<"mTqxkpcvÈ"rqnpÌ"mc¦{"ec"2.7"mo"uu¦0"qf"qucf{0"耕"Fþfqxk/
eg"w"Quvtqxeg"*8773e+<"ngu"pc"ngxÈo"dTgjw"Qvcx{"lky0"qf"uqwvqmw"u"NqopkeÌ"ux0"qf"qucf{0"耕"Fþfqxkeg"w"Quvtqxeg"
*8772f+<"mc¦"x"rqnk"lx0"qf"ucoqv{"Fqwrcvc"ugx0"qf"qucf{0"耕"Pgxþ¦keg"*8772d+<"uvt¾C"u"nÌumqxÝo"rqtquvgo"w"uc/
oqv"Nwj"pc"ngxÈo"dTgjw"Xnvcx{"lx0"qf"qdeg"*3;85+0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"
rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"¦u¦0"qf"¦¾omw0"耕"QtnÌm"pcf"Xnvcxqw"*8672f+<"rcnqwm"pcf"t{dpÌïmgo"Okïcp"
x"rctmw"pc"ngxÈo"dTgjw"Xnvcx{"¦¾r0"qf"¦¾omw0"耕"Quvtqxge"*8772f+<"fqwdtcxc"u"nÌumqw"pc"ngxÈo"dTgjw"Nqopkeg"
¦¾r0"qf"ygng¦pkïpÌjq"oquvw"rTgu"Nqopkek"u¦0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uvctÝ"dqt"u"nkrqxÝo"rqftquvgo"rTk"
¦¾r0"qmtclk"p¾urw"u"ygng¦pkïpÌo"oquvgo"pc"ngxÈo"dTgjw"Nqopkeg"u¦0"qf"qdeg0"耕"Uncdïkeg"*8873f+<"umcnpcvÈ"uvt¾/
pþ"ug"uoÌ¥gpÝo"rqtquvgo"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"Uog/
vcpqxc"Njqvc"*8772f+<"fqwdtcxc"c"rqdTgypÌ"rcnqwm"pc"ngxÈo"dTgjw"Nqopkeg"lx0"qf"¦¾ogïmw"Mctnqx"lky0"qf"qdeg"
*ngi0"T0"Uncdc"3;92"ED+0"耕"Uogvcpqxc"Njqvc"*8772e+<"og¦"x"nqweg"pc"rtcxÈo"dTgjw"Nqopkeg"¦l¦0"qf"¦¾ogïmw"
Mctnqx0"耕"Uogvcpqxc"Njqvc"*8772e+<"lky0"uxcj"ÚfqnÌ"Nqopkeg"x"nguÌej"lky0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"
*8872d+<"uvctÝ"dqt"w"j¾lqxp{"貢W"îgtxgpÈjq"mTÌyg衡"5"mo"¦¾r0"qf"ygng¦pkïpÌ"uvcpkeg"Xt¾y"w"RÌumw"*ngi0"T0"Rcwnkï"
422;"ED+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"uvt¾C"u"rcuvxkpqw"pc"ngxÈo"dTgjw"rqvqmc"ÚuvÌeÌjq"fq"Xnvcx{"*ngxÝ"
dTgj+"lx0"qf"qucf{0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"uxcj{"pc"ngxÈo"dTgjw"Qvcx{"rqf"ucoqvqw"Pc"Dwf¾ej"rtqvk"
jtcfw"¥xÌmqx"*pqv0"L0"Oqtcxge"3;7:+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"ngu{"rTk"eguvþ"og¦k"rctmqxk¥vþo"c"jtcfgo"
¥xÌmqxgo"*pqv0"T0"Rcwnkï."X0"Ej¾p"("R0"Ngkuejpgt"4228+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"îgncmqxumÝ"*3::5+."Ejcfv"*3::6+."MwdÌp"*3::9+."Mtgl/
ïÌ"*3;24+."XgugnÝ"*3;45+."Codtqy"*3;66+."Ncpþ"*3;79+."Og¦gtc"*3;87+"c"Ej¾p"gv"cn0"*3;93."3;99+0"
Rtxqugpmc"lctpÌ"ug"pc"RÌugemw"x{um{vwlg"tq¦vtqw¥gpþ"jncxpþ"x"rn¾¥`qxÝej"urqngïgpuvxgej"*nÌumqxÈ"
mTqxkp{+"x"Ú¦goÌ."mfg" luqw"tgmqpuvtwqx¾p{"fqwdtcx{"k"dwïkp{"*PgwjÂwunqx¾"("Oqtcxge"3;;9+0"
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

X"lkypÌ"ï¾uvk"uvwfqxcpÈjq"Ú¦goÌ"rtqdÌj¾"lkypÌ"jtcpkeg"uqwxkunÈjq"tq¦¥ÌTgpÌ"ftwjw"x"lkypÌ"ï¾uvk"îgej"
*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0"

Rtwpgnnc"itcpfk児qtc"耕"ïgtpqjn¾xgm"xgnmqmxþvÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Nc¦k¥vþ"w"Mt¾nqx{"Njqv{"*8772d+<"mc¦{"x"rqnÌej"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"

3;7:+0"耕"Jqtqugfn{"*8672e+<"rcuvxkpc"pc"x¾rgpeqxÈo"p¾xt¥Ì"*mÒvc"6:4"o+"u"qrw¥vþpÝo"nqogo"xlx0"qf"qdeg"*pqv0"
T0"Uncdc"3;89."ngi0"T0"Rcwnkï"("X0"Ej¾p"4226"ED+0"耕"Oktqxkeg"*8672e+<"mTqxkpcv¾"uvt¾C"¦xcp¾"RqfumcnÌ"pc"ngxÈo"
dTgjw"Umcnkeg"¦u¦0"qf"oþuvc"*ngi0"T0"Uncdc"3;94"ED+0

5:0"Dwfþlqxkem¾"r¾pgx0"Jtcfk¥vþ"w"RÌumw"*8972d+<"jnwdqmÝ"rTÌmqr"rTk"rqnpÌ"eguvþ"p¾xt¥Ìo"qf"UvctÈjq"t{dpÌ/
mc"fq"Jtcfk¥vþ0"耕"Rwvko"*8972d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"ec"2.3"mo"rqf"uqwvqmgo"
u"DncpkeÌ"xÝej0"qf"ucoqv{"Pc"Dct¾mw"ec"3.7"mo"ugx0"qf"qdeg0"耕"Rwvko"*8972d+<"rcjqtgm"u"xTguqxk¥vþo"pc"rtcxÈo"
dTgjw"Dncpkeg"w"rqnpÌ"eguv{"ux0"qf"nqow"rTgf"uqwvqmgo"u"Qvcxqw"uu¦0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED+0"耕"Uot/
mqxkeg"w"RÌumw"*8972d+<"rcjqtgm"u"nguÌmgo"c"qrw¥vþpÝo"nqogïmgo"x"rqnÌej"ec"3"mo"¦u¦0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"RÌugm"*8972d+<"uvt¾C"Úxq¦w"rqnpÌ"eguv{"fq"Jtcfk¥vþ"w"ygng¦pkïpÌjq"rTglg¦fw"l¦0"qf"oþuvc"
*ngi0"T0"Uncdc"3;88"ED+0"耕"RÌugm"*8872f+<"og¦"w"rqdTgypÌ"eguv{"pc"ngxÈo"dTgjw"Qvcx{"x"oÌuvþ"rtqvk"tguvcwtcek"
Uwncpqx"rTk"ugx0"qmtclk"oþuvc"*ngi0"T0"Uncdc"3;85"ED+0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq"Ú¦goÌ" wf¾xclÌ"Fþfgïgm" *3:94+."îgncmqxumÝ" *3:95." 3::9+."Ejcfv"
*3::6+."XcTgïmc"*3::;+."MwdÌp"*3:;9+."Fqokp"*3;24."3;25+."MtglïÌ"*3;24+."Tqjngpc"*3;47."3;48."
3;4;+."Codtqy"*3;66+."Ej¾p"("[vþr¾p"*3;86+."Og¦gtc"*3;87+"c"Ej¾p"gv"cn0"*3;93+0"VgrnqoknpÝ"
ftwj."tq¦vtqw¥gpþ"cy"x¦¾epþ"tquvg"pglgp"pc"RÌugemw."cng"x"egnÈ"lkypÌ"ï¾uvk"îgej"*Ej¾p"3;;;+0"Pc"x¾/
rgpeqxÈo"rqfmncfw"dÝx¾"ukeg"ïcuvþl¥Ì."cng"pc"RTgf¥wocxumÝej"x¾rgpeÌej"lg"ftwj"xgnok"x¦¾epÝ0"
îgtpqjn¾xgm"xgnmqmxþvÝ"tquvg"pc"mTqxkpcvÝej"xÝunwppÝej"uvt¾pÌej."x"ngupÌej"ngogej"c"pc"ngupÌej"
uxþvnkp¾ej0"Xg"uvwfqxcpÈo"Ú¦goÌ"d{n"xÝum{v"¦c¦pcogp¾p"x"DTg¦pkemÈo"Rqfdtfumw."UvTgfpÌo"Rq/
xnvcxÌ"c"x"DwfþlqxkemÈ"r¾pxk"*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0"

Rhamnus cathartica 耕"Tg¥gvn¾m"rqïkuvkxÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dqwf{"*8772c+<"ngu{"pc"xtejw"Jtcf"*mÒvc"796"o+"uu¦0"qf"qdeg"*pqv0"T0"Rcwnkï"

4233+0"耕"Dtnqj"w"Ftjqxng"*8872e+<"ngu"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"3;72+0"耕"Dtwu{"w"RTg¥`qxke"*8872e+<"
mTqxkp{"x"ÚfqnÌ"DtnqyumÈjq"rqvqmc"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;72+0"耕"Fqdgx"*8872e+<"dqt"pc"p¾xt¥Ì"Jjtm{"
*mÒvc"65:.3"o+"u¦0"qf"qdeg" *pqv0"T0"Rcwnkï"4233+0"耕"TcmqxkemÈ"Ejcnwr{"w"Oktqvke" *8772e+<" uvt¾C"pcf" ngxÝo"
dTgjgo"Nqopkeg"lky0"qf"qucf{"*pqv0"H0"¥koc+0

5:0"Dwfþlqxkem¾"r¾pgx0"¥¾vcxÌ"w"MguvTcp"*8972d+<"uvt¾C"pcf"ngxÝo"dTgjgo"Qvcx{"w"¥¾vcxumÈjq"onÝpc"rTk"
l¦0"qmtclk"qucf{"*pqv0"L0"Oqtcxge"3;78+0

630"UvTgfpÌ"RqxnvcxÌ0"Egtjqpkeg"*8772f+<"ngu{"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"
*8872d+<"ngupcvÈ"uvtoÈ"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"lx0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"
w"Quvtqxeg"*8872f+<"nkuvpcvÝ"ngu"422"o"u¦0"qf"j¾lqxp{"Fqwrcvc"*pqv0"T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"
*8773e+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"pc"lky0"uxcjw"mÒv{"5;:"o"ux0"qf"qucf{"*pqv0"T0"Rcwnkï"4235+0"耕"
Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"c"umcnpÌ"uw`"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{0"耕"Ejt¾uv"w"Mqx¾Tqxc"
*8673e+<"uxcjqxkvÝ"rqnqquvtqx"ug"uoÌ¥gpÝo"rqtquvgo"c"uknpkeÌ"m"dÝxcnÈow"rTÌxq¦w"pc"QtnÌm"pc"rtcxÈo"dTgjw"
Xnvcx{"¦l¦0"qf"qucf{"*pqv0"X0"Ej¾p+0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"um¾n{"pcf"ngxÝo"dTgjgo"Xnvcx{"rtqvk"
dÝxcnÈ"j¾lqxpþ"MquvgngemÈ"DTgj{"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcn/
pcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"
ngxÝ"dTgj"Qvcx{"dnÌyg"ucoqv{"X¾rgpkeg"lx0"qf"qucf{"*pqv0"H0"¥koc+0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"ocnÝ"
nguÌm"2.9"mo"lx0"qf"mcrnkïm{"x"qucfþ"*pqv0"T0"Rcwnkï"4227+0"耕"Qunqx"*8873e+<"ngupcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"
Xnvcx{"4"mo"xux0"qf"mquvgnc"x"qdek"*pqv0"T0"Rcwnkï."R0"Ngkuejpgt"("O0"Uqwmwr"4228+0"耕"Qng¥p¾"*8873d+<"dqtqxÝ"
ngu"pcf"rtcxÝo"dTgjgo"Xnvcx{"ll¦0"qf"qdeg."x¾rgpeqx¾"xnqymc"*pqv0"T0"Rcwnkï"4235"ED+0"耕"Qunqx"*8873e+<"umcn/
pcvÈ"uvt¾pþ"pcf"rtcxÝo"dTgjgo"Qvcx{"rtqvk"ucoqvþ"貢W"Rgvtj衡"u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"Quvtqxge"
*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"±xþtmc"llx0"qf"qdeg0"耕"[vþftq/
pÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"ec"2.6"mo"lky0"qf"oquvw"rTgu"
Qvcxw"xux0"qf"qucf{0"耕"Xt¾y"*8872d+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"xÝej0"cy"lx0"qf"UvctÈ"Xt¾yg"*pqv0 
L0"Oqtcxge"3;76+0"耕"Xt¾y"*8872d+<"x"ngug"貢W"XnïÌ"l¾o{衡"ugx0"qf"j¾lqxp{"w"Pqxqxt¾yumÈjq"t{dpÌmc"*pqv0"T0"Rcw/
nkï"("T0"Qvtwdc"4235+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"um¾nc"pcf"rtcxÝo"dTgjgo"Qvcx{"rqf"jtcfgo"¥xÌmqx0"耕"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"ngu{"rTk"eguvþ"og¦k"rctmqxk¥vþo"c"jtcfgo"¥xÌmqxgo"*pqv0"T0"Rcwnkï."X0"Ej¾p"("
R0"Ngkuejpgt"4228+0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"îgncmqxumÝ"*3::5."3::7."3::;+."Ejcfv"*3::6+."MwdÌp"
*3:;9+."MtglïÌ"*3;24+."XgugnÝ"*3;45+."Dncymqx¾"*3;83."3;86+."Oqtcxge"*3;89+."Ej¾p"gv"cn0"*3;93+"
c"JcxnÌïgm"*3;;7."4222+0"Ftwj"Tjcopwu ecvjctvkec"lg"x"lkypÌ"ï¾uvk"îgej"tq¦¥ÌTgp"rTgfgx¥Ìo"x"vgr/
ngl¥Ì"ï¾uvk"og¦qh{vkmc0"Pc"RÌugemw"ug"x{um{vwlg" tq¦vtqw¥gpþ"x"DTg¦pkemÈo"Rqfdtfumw."UvTgfpÌo"
RqxnvcxÌ."x"DwfþlqxkemÈ"r¾pxk"c"pc"RÌugemq/jnwdqemÈo"jTgdgpw0"Xg"xÝejqfpÌ"ï¾uvk"RÌugemc"d{n"xÝ/
um{v"¦c¦pcogp¾p"x"Ugfnïcpumq/okngxumÈ"c"V¾dqtumq/xnc¥koumÈ"rcjqtmcvkpþ"c"xg"h{vqigqitc似emÈo"
rqfqmtguw"îgtvqxq"dTgogpq"*Ej¾p"gv"cn0"3;99+0"Tquvg"x"mgTqxÝej"urqngïgpuvxgej"ngupÌej"rn¾¥`j."
xg"uxþvnÝej"nguÌej"c"pc"dTg¦Ìej"xqfpÌej"vqmj0

Rubus saxatilis 耕"quvtwykpÌm"umcnpÌ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Ocnïkeg"w"RTgfqvke"*8872c+<"nguÌm{"uux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Ocn/

ïkeg"w"RTgfqvke"*8872c+<"ngu{"貢Pc"j¾lk衡"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0
630"UvTgfpÌ"RqxnvcxÌ0"Egtjqpkeg"*8772f+<"ngu{"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"

*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"w"uqwvqmw"ug"UmcnkeÌ"uu¦0"qf"qucf{0"耕"FqnpÌ"
Pqxqugfn{"*8873e+<"uoÌ¥gpÝ"rqtquv"x"¥¾fw¥pÌo"ngug"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"ec"3"mo"¦¾r0"qf"qdeg0"
耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"uvt¾C"pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"uvtcpþ"tqmng"îgtvqxc"uvtqwjc"
xlx0"qf"qucf{0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"qf"ucoqv{"
±xþtmc"llx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"ngu"X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"FqnpÌ"Quvtqxge"
*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"ÚfqnÌ"rqvjïmw"ux0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xteq/
xkeg"*8873e+<"fqwdtcxc"rTk"ygng¦pkïpÌ"vtcvk"pc"ux0"ÚrcvÌ"xtejw"UÝmqtmc"llx0"qf"qdeg0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"îgncmqxumÝ"*3::5."3::7."3:::c+."Ejcfv"*3::6+."Xg/
ngpqxumÝ"*3::6+."MwdÌp"*3:;9+."Fqokp"*3;24+."XgugnÝ"*3;45+."Og¦gtc"*3;87+."Ej¾p"gv"cn0"*3;99+"
c"JcxnÌïgm" *3;;7."4222+0"Xg" uvwfqxcpÈo"Ú¦goÌ" ug"quvtwykpÌm" umcnpÌ" x{um{vwlg"rqoþtpþ"x¦¾epþ"
xg"uxþvnÝej"c"uoÌ¥gpÝej"nguÌej"c"pc"umcnpcvÝej"uxc¦Ìej0"

Scorzonera humilis"耕"jcfÌ"oqtf"pÌ¦mÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"dqtqx¾"ï¾uv"nguc"Jtcfge"lky0"qf"qucf{"*ngi0"T0"Rcw/

nkï"4234"ED+0"耕"Dtwu{"w"RTg¥`qxke"*8872e+<"ngu"Mwej{Cmc"ugx0"qf"qucf{"*pqv0"L0"Oqtcxge"3;6;+0"耕"Egtjqpkeg"
*8772e+<"qrw¥vþp¾"dcnxcpkv¾"rcuvxkpc"pc"u¦0"dTgjw" t{dpÌmc"McogppÝ"422"o"xÝej0"qf"ucoqv"Pc"RcTg¦w" *pqv0 
T0"Rcwnkï"422:+0"耕"Fqdgx"*8872e+<"ugx0"dTgj"t{dpÌmc"Uvc¥qx"uu¦0"qf"qdeg0"耕"Nwïmqxkeg"w"Oktqvke"*8772e+<"ngu"
pc"¥gngpÈ"jqTg"*mÒvc"72:"o+"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<" nguÌm{"uux0"
qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"qmtcl"dqtqxÈjq"nguc"¦¾r0"qf"t{dpÌmc"îc/
nqxpc"ll¦0"qf"qucf{0"耕"RTgfqvkeg"*8872c+<"nqwmc"rTk"u¦0"dTgjw"JqfþlqxumÈjq"t{dpÌmc"lky0"qf"qdeg"*pqv0"T0"Rcwnkï"("
T0"Qvtwdc"4235+0"耕"XgnmÈ"PgrqfTkeg"w"Fqdgxg"*8872e+<"ngupÌ"nqwmc"pc"lky0"ÚrcvÌ"Qxï¾emÈjq"xtejw"*mÒvc"723"o+"
lky0"qf"ucoqv"OncfqvkemÈ"Oncm{"*pqv0"L0"Oqtcxge"3;76+0

5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp" *8:72d+<"¦¾r0"qmtcl" nguc"J¾lgm" llx0"qf"oþuvc0"耕"Rwvko"*8972d+<"dcykppÈ"
nqwm{"c"dqtqxÝ"ngu"pc"rtcxÈo"dTgjw"Qvcx{"rqf"uqwvqmgo"u"DncpkeÌ0"耕"Rwvko"*8972d+<"rqdTgypÌ"oqmTkpc"pc"¦¾r0"
dTgjw"t{dpÌmc"DqwdgnÌmqxge"x"ngug"Jjtm{"xlx0"qf"qdeg"*ngi0"T0"Uncdc"3;85"ED+0"耕"Rwvko"*8972d+<"ngu"¦xcpÝ"
X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg0"耕"Uotmqxkeg"w"RÌumw"*8972d+<"¦¾rcfpÌ"qmtcl"dqtqxÈjq"nguÌmw"pc"p¾xt¥Ì"ug"
jTdkvqxgo"lx0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"FqnpÌ"Pqxqugfn{"*8872f+<"rcnqwm"pc"u¦0"ÚrcvÌ"¥¾fw¥pÌjq"nguc"¦¾r0"qf"qdeg0"耕"OcnÈ"
PgrqfTkeg"w"Fqdgxg"*8872f+<"w"ngupÌ"eguv{"pc"rtcxÈo"dTgjw"rqvqmc"x"îgtvqxþ"uvtqw¦g"xlx0"qucf{0"耕"Pgoþlk/
eg"w"Uncdïke"*8874e+<"dqtqxÝ"nguÌm"rTk"xÝej0"qmtclk"qucf{0"耕"RÌugm"*8873e+<"rcjqtgm"u"nguÌmgo"ux0"qf"ucoqv{"
[qdtqxpc"rTk"lx0"qmtclk"oþuvc0"耕"Xctxcyqx"*8772f+<"ngu"rTk"uknpkek"uoþt"Oktqvkeg"¦¾r0"qf"qdeg"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Xt¾y"*8872d+<"rcnqwm"rqf"jt¾¦Ì"t{dpÌmc"Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"ngupÌ"rcnqwm"
pc"ngxÈo"dTgjw"LgugpkemÈjq"rqvqmc"ec"3.4"mo"uux0"qucf{"Pqx¾"Xt¾y0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq" Ú¦goÌ" wf¾xclÌ"Fþfgïgm" *3:94+."îgncmqxumÝ" *3:95." 3::5." 3::7+."
Ejcfv"*3::6+."XcTgïmc"*3::;+."MtglïÌ"*3;24+."Fqokp"*3;25+."XgugnÝ"*3;45+."Tqjngpc"*3;47+."Ej¾p"



7;

Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

gv"cn0"*3;93+."Jc¥mqx¾"*3;;2+."JcxnÌïgm"*3;;7."4222+."Uncdc"gv"cn0"*4224+"c"Cndtgejv"*4225+0"Xg"uvw/
fqxcpÈo"Ú¦goÌ"ug"jcfÌ"oqtf"pÌ¦mÝ"tq¦vtqw¥gpþ"x{um{vwlg"xg"uxþvnÝej."¦gloÈpc"dqtqxÝej"nguÌej"
c"pc"xnjïÌej"nqwm¾ej0"Nqmcnkv{"d{n{"¦lk¥vþp{"x"DTg¦pkemÈo"Rqfdtfumw."DwfþlqxkemÈ"r¾pxk."UvTgf/
pÌo"RqxnvcxÌ"c"pc"RÌugemq/jnwdqemÈo"jTgdgpw0"Xg"xÝejqfpÌ"ï¾uvk"RÌugemc"d{n"ftwj"¦c¦pcogp¾p"
x"Ugfnïcpumq/okngxumÈ"c"V¾dqtumq/xnc¥koumÈ"rcjqtmcvkpþ"c"xg"h{vqigqitc似emÈo"rqfqmtgug"îgtvq/
xq"dTgogpq"*Ej¾p"gv"cn0"3;99+0

Serratula tinctoria 耕"utrkeg"dctxÌTum¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Fqdgx"*8872e+<"nqwïm{"x"ÚfqnÌïmw"ux0"qf"t{dpÌmc"Uvc¥qxc"ugx0"qf"qdeg"*pqv0 

L0"Oqtcxge"3;76+0"耕"MTg¥keg"w"RTgfqvke"*8872c+<"ngupÌ"nqwïmc"xg"uotmqxÈo"ngug"ec"2.7"mo"xÝej0"qf"jt¾¦g"t{dpÌ/
mc"UmcnkïpÌ"ec"3.7"mo"uux0"qf"qucf{0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"nqwm{"w"t{dpÌmc"OcnkxumÝ"¦¾r0"qf"qucf{"*pqv0"
R0"Ngkuejpgt"4225+0"耕"Qdqtc"w"Egtjqpke"*8872c+<"nqwm{"pc"rtcxÈo"dTgjw"LgugpkemÈjq"rqvqmc"3"mo"lx0"qf"qucf{"
*pqv0"T0"Rcwnkï"422;+0

5:0"Dwfþlqxkem¾"r¾pgx0"Ocngvkeg"w"RtqvkxÌpc"*8973e+<"xnjmÈ"nqwm{"2.7"mo"lky0"cy"lx0"qf"ucoqv{"MnqmqïÌp"
*pqv0"T0"Rcwnkï"4227+0"耕"Oncfþlqxkeg"w"îglgvke"*8972e+<"ngu"Dcycpvpkeg"uux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77."ngi0"
T0"Rcwnkï"4226"ED+0"耕"O{¥gpge"w"RtqvkxÌpc"*8973e+<"nqwm{"pc"ngxÈo"dTgjw"tgiwnceg"Tgm{"Dncpkeg"¦l¦0"qf"qucf{"
*pqv0"T0"Rcwnkï"4228+0"耕"Rwvko"*8972d+<"rcuvxkpc"pc"rtcxÈo"dTgjw"Qvcx{"uux0"qf"ucoqv"Pc"Dct¾mw"ec"3.7耕4"mo"
ugx0"qf"qdeg0"耕"Rwvko"*8972d+<"¦¾rcfpÌ"qmtcl"nguc"¦xcpÈjq"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p. 
T0"Rcwnkï"("O0"Uqwmwr"4226+0

62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mtï"w"RtqvkxÌpc"*8973f+<"xnjmÈ"ngupÌ"qmtclg"xÝej0"qf"t{dpÌmc"PqxÝ"w"ucoqv"
¥gngpf¾tm{"*pqv0"T0"Rcwnkï"gv"cn0"4229+0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"ngu"pc"ux0"qmtclk"uxcykvÈjq"ngupÌjq"rcnqwmw"
w"qrw¥vþpÈjq"ywnqxÈjq"nqow"ec"2.5"mo"xÝej0"qf"ekjgnp{"Pc"Rv¾ïmqxpþ"ux0"qf"oþuvc0"耕"xñ¾t"*8973e+<"og¦"w"rqn/
pÌ"eguv{"dnÌyg"ucoqv"OcnÈ"Ejcnwr{"xÝej0"qf"qdeg"*ngi0"T0"Uncdc"3;94"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"Ftyqx"w"XqlpÌmqxc"*8872d+<"fqwdtcxc"c"rqdTgypÌ"rcnqwïgm"pc"rtcxÈo"dTgjw"Qvcx{"
rTk"ugx0"qmtclk"ÚuvÌ"tqmng"¦u¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"uxþvnkpc"xg"uotmqxÈo"ngug"pc"l¦0"uxcjw"Jtc/
fk¥`umÈjq"xtejw"*mÒvc"69:"o+"ec"2.9"mo"u¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"lky0"qmtcl"nguc"pc"Jtcfk¥`umÈo"
xtejw"*mÒvc"69:"o+"dnÌyg"dÝxcnÈ"j¾lqxp{"u¦0"qf"qucf{"*ngi0"T0"Uncdc"3;85"ED+0"耕"Quvtqxge"*8772f+<"uxþvnkpc"
pcf"ngxÝo"dTgjgo"LgugpkemÈjq"rqvqmc"x"EgtjqpkemÈo"ngug"l¦0"qf"qdeg"*pqv0"T0"Rcwnkï"422:+0"耕"Xt¾y"*8872d+<"
nqwmc"rTk"l¦0"dTgjw"t{dpÌmc"Ncpfc"uu¦0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xt¾y"*8872d+<"ngupÌ"rcnqwm"
pc"ngxÈo"dTgjw"LgugpkemÈjq"rqvqmc"ec"3.4"mo"uux0"qf"qucf{"Pqx¾"Xt¾y0"耕"Xt¾y"*8872d+<"xnjm¾"nqwmc"rTk"l¦0"dTg/
jw"t{dpÌmc"UrqngïpÝ"*pqv0"T0"Rcwnkï"422;+0"耕"¥xÌmqxumÈ"RqfjtcfÌ"*8773e+<"dqtqxÝ"ngu"pc"umcnpcvÈo"uxcjw"pcf"
ngxÝo"dTgjgo"Qvcx{"w"uqwvqmw"u"Xnvcxqw"ugx0"qf"jtcfw"¥xÌmqx0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wf¾xclÌ"îgncmqxumÝ"*3::5."3::8."3::9+."MwdÌp"*3:;9+."Tqjng/
pc"*3;47+."Oqtcxeqx¾/Jwuqx¾"*3;85+."Ej¾p"gv"cn0"*3;87."3;93."3;99+."JcxnÌïgm"*3;;7."4222+"c"Unc/
dc"gv"cn0"*4224+0"Utrkeg"dctxÌTum¾"tquvg"pc"RÌugemw"xg"uxþvnÝej"nguÌej."rTgfgx¥Ìo"x"fqwdtcx¾ej"c"rTk"
lglkej"qmtclÌej."pc"ngupÌej"rcnqweÌej"c"pc"pgjpqlgpÝej"nqwm¾ej"pc"uvTÌfcxþ"xnjmÝej"uvcpqxk¥vÌej0"

Thalictrum aquilegiifolium"耕"ynw`wejc"qtnÌïmqnkuv¾
630"UvTgfpÌ"RqxnvcxÌ0"Quvtqxge"*8772f+<"rqdTgypÌ"rcnqwm"pc"ngxÈo"dTgjw"Umcnkeg"ec"3"mo"rTgf"ÚuvÌo"fq"TÌï/

m{"Nqopkeg"xÝej0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"xÝej0"
qf"ucoqv{"±xþtmc"llx0"qf"qdeg0"耕"Quvtqxge"*8772f+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Nqopkeg"
w"uqwvqmw"ug"UmcnkeÌ"xÝej0"qf"qdeg"*pqv0"X0"Ej¾p"3;;2+0"耕"Xctxcyqx"*8772f+<"uvty"rqvjïmw"x"¦¾r0"ï¾uvk"¥dqpÌp/
umÈjq"rqnguÌ"lky0"qf"qdeg0"耕"Xt¾y"*8772f+<"dTgj"rqvqmc"x{vÈmclÌeÌjq"¦"t{dpÌmc"Ncpfc"ec"2.:"mo"rTgf"uqwvqmgo"
u"NqopkeÌ"*ngi0"T0"Uncdc"3;89"ED+0

Vþyk¥vþ"xÝum{vw"ftwjw"Vjcnkevtwo"cswkngikkhqnkwo"x"lkypÌ"ï¾uvk"îgej"lg"x"qtgqh{vkmw."mfg"lg"ftwj"
fquvk"jqlpÝ"*Quxcïknqx¾"kp"JglpÝ"("UncxÌm"3;::+0"Pc"RÌugemw"tquvg"x¦¾epþ"pc"jwoÒ¦pÌej"xnjmÝej"
rjf¾ej"x"rqdTgypÌej"mTqxkp¾ej"rqvqmj"rTkvÈmclÌeÌej"fq"Qvcx{0"

Trifolium alpestre"耕"lgvgn"cnrÌpumÝ
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngu"Jtcfge"lky0"qf"qucf{"*pqv0"L0"Oqtcxge"3;73."ngi0"

T0"Rcwnkï"4234"ED+0"耕"Fqdgx"*8872e+<"ngu{"ux0"qf"t{dpÌmc"Uvc¥qxc"uu¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;75."3;76+0"
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

耕"Ejncrqpkeg"w"Ftjqxng" *8872e+<" dqtqxÈ" nguÌm{"pc" rcjqteÌej"xg"xqlgpumÈ"qdncuvk" 722"o" lky0" qf"qucf{" *pqv0 
T0"Rcwnkï"("R0"Pgfxþfqx¾"4233+0"耕"MqynÌ"w"îÌyqxÈ"*8872c+<"nguÌm{"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"耕"MTg¥k/
eg"w"RTgfqvke"*8872c+<"ngu"Fwdqxge"ec"2.7"mo"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;77+0"耕"MTg¥keg"w"RTgfqvke"*8872c+<"
xÝunwppÝ"¦¾r0"qmtcl"nguc"pcf"ux0"dTgjgo"t{dpÌmc"XgnmÝ"Uqmqnqx"2.97"mo"ux0"qf"qucf{"*pqv0"T0"Rcwnkï"422;+0"耕"
Nc¦k¥vþ"w"Mt¾nqx{"Njqv{"*8772d+<"ngu{"rTk"ugx0"dTgjw"t{dpÌmc"¥jqT"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Nc¦k¥vþ"
w"Mt¾nqx{"Njqv{"*8772d+<"mc¦{"x"rqnÌej"u"fwdqxÝok"nguÌm{"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:."pqv0"T0"Rcwnkï"("
R0"Ngkuejpgt"4227+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"nguÌm{"uux0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Ocnïkeg"w"RTg/
fqvke"*8872c+<"ngu{"貢Pc"j¾lk衡"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Ocnïkeg"w"RTgfqvke"*8872c+<"nguÌm{"og¦k"
DqTkegok"c"Ocnïkegok"*pqv0"L0"Oqtcxge"3;7:+0"耕"Oktqvkeg"*8772f+<"ngu{"xlx0"qf"qucf{"TcmqxkemÈ"Ejcnwr{"*pqv0"
L0"Oqtcxge"3;7:+0"耕"Qdqtc"w"Egtjqpke"*8772e+<"nguÌm"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"RqjqTÌ"w"Ok¥qxke"
*8772c+<"ngupcvÝ"xtej"Lg¦xkpge"*mÒvc"767.6"o+"xÝej0"qf"qucf{"*pqv0"L0"Oqtcxge"3;7:+0"耕"Uqdþ¥keg"w"RqfqnÌ"KK0"
*8872c+<"nguÌm{"pc"rcjqteÌej"lky0"qf"qucf{"*pqv0"T0"Rcwnkï."X0"Ej¾p."R0"Ngkuejpgt"("O0"Uqwmwr"4228+0"耕"XgnmÈ"
PgrqfTkeg"w"Fqdgxg" *8872e+<"xÝunwppÈ" lky0"qmtclg" nguc"2.9"mo"uux0"qf"qucf{" *pqv0"T0"Rcwnkï"("R0"Ngkuejpgt"
4228+0"耕"XgnmÈ"PgrqfTkeg"w"Fqdgxg"*8872e+<"xÝunwppÈ"p¾xt¥Ì"rTk"ugx0"qmtclk"qucf{"*pqv0"T0"Rcwnkï."X0"Ej¾p"("
R0"Ngkuejpgt"4228+0

5:0"Dwfþlqxkem¾"r¾pgx0"Fqdgx"*8972c+<"p¾xt¥Ì"*mÒvc"629.8"o+"x"rqnÌej"llx0"qf"qdeg"*pqv0"T0"Rcwnkï"4227+0"
耕"JgTocC"*8972d+<"x"ngug"Jjtm{"ugx0"qf"qdeg"*pqv0"T0"Rcwnkï"("O0"Uqwmwr"4228+0"耕"Njqvc"w"MguvTcp"*8972c+<"
lkypÌ"uxcj{"p¾xt¥Ì"*mÒvc"5;7"o+"lx0"qf"qucf{"*ngi0"T0"Rcwnkï"4229"ED+0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"mTqxkpcvÝ"
rcjqtgm"¥cfpÌ"Rgem{"*mÒvc"688.4"o+"rTk"llx0"qmtclk"qucf{0"耕"Ocngvkeg"w"RtqvkxÌpc"*8973e+<"nguÌm{"pc"p¾xt¥Ì"*mÒvc"
5:5.9"o+"lky0"qf"ucoqv{"MnqmqïÌp"*pqv0"T0"Rcwnkï"4227+0"耕"RtqvkxÌp"*8:72d+<"¦¾r0"qmtcl"nguc"J¾lgm"llx0"qf"oþuvc0"
耕"Rwvko"*8972d+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"rtcxÈo"dTgjw"Qvcx{"rqf"uqwvqmgo"u"DncpkeÌ"ec"3.7"mo"ugx0"
qf"qdeg0"耕"Rwvko"*8972d+<"jt¾¦"pc"¦¾r0"dTgjw"t{dpÌmc"Nwumqxge"x"ngug"Jjtm{"xlx0"qf"qdeg0"耕"Rwvko"*8972d+<"
ngu"¦xcpÝ"X¾rgpkeg"ec"3.7"mo"xÝej0"qf"qdeg."dqtqxÝ"ngu"x"qmqnÌ"lco"rq"x{vþygpÈo"x¾rgpek"*pqv0"T0"Uncdc."pqv0"
T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4226+0"耕"Tcykeg"*8972d+<"ngupcvÈ"p¾xt¥Ì"pcf"ux0"dTgjgo"t{dpÌmc"Sgycdkpeg"ec"
3.7"mo"ugx0"qf"qdeg"*pqv0"T0"Rcwnkï"4225+0"耕"Uotmqxkeg"w"RÌumw"*8972d+<"rcjqtgm"ugx0"qf"Mn¾¥vgtumÝej"t{dpÌmj"
ux0"qf"qdeg0"耕"XÌvmqx"w"[vþmpþ"*8972c+<"p¾xt¥Ì"x"rqnÌej"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï"4227+0

62c0" RÌugemq/jnwdqemÝ" jTgdgp0"Ejtcuvkp{" w" FqnpÌej" Pqxqugfgn" *8873e+<" nguÌm" pc" ocnÈo" p¾xt¥Ì" 322"o"
uux0"qf"ucoqv"Pc"MTÌy¾vm¾ej"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Ejtcuvkp{"w"FqnpÌej"Pqxqugfgn"
*8873e+<"nguÌm"pc"p¾xt¥Ì"Oncmc"*mÒvc"76:.5"o+"llx0"qf"qucf{"*pqv0"T0"Rcwnkï."X0"Ej¾p"("O0"Uqwmwr"4229+0"耕"Rtq/
vkxÌp"*8973e+<"fqwdtcxc"pc"lky0"uxcjw"nguc"pc"xtejw"TcdkC"*mÒvc"725"o+"ux0"qf"oþuvc0"耕"Ugokeg"w"RÌumw"*8973c+<"
ngupcvÝ"rcjqtgm"¦xcpÝ"Dqtm{"ec"2.9"mo"ugx0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Dqtgïpkeg"w"îÌyqxÈ"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"
Qvcx{"w"dÝxcnÈjq"onÝpc"Vnwïmc"lx0"qf"qucf{0"耕"Egtjqpkeg"*8772f+<"ngu{"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"
耕"Fþfqxkeg" w"Quvtqxeg" *8872d+<" ngupcvÈ" uvtoÈ" umcnpcvÈ" uxcj{" pcf" ngxÝo"dTgjgo"Qvcx{" lx0" qf" qucf{" *pqv0 
T0"Rcwnkï"4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8872f+<" nkuvpcvÝ" ngu"422"o"u¦0"qf"j¾lqxp{"Fqwrcvc" *pqv0"T0"Rcwnkï"
4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8872f+<"vtcxpcvÝ"l¦0"qmtcl"nguÌmc"422"o"lky0"qf"j¾lqxp{"Fqwrcvc"*pqv0"T0"Rcwnkï"
4235+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"ux0"qf"qucf{"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8773e+<"ngu"pc"ngxÈo"dTgjw"Qvcx{"lky0"qf"uqwvqmw"u"NqopkeÌ"ux0"qf"qucf{0"耕"Fþ/
fqxkeg"w"Quvtqxeg"*8773e+<"umcnpcvÈ"uxcj{"pcf"ngxÝo"dTgjgo"Qvcx{"pc"lky0"uxcjw"mÒv{"5;:"o"ux0"qf"qucf{"*pqv0"
T0"Rcwnkï"4235+0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"um¾n{"pcf"ucoqvqw"X¾rgpkeg"pc"ngxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{"
*pqv0"L0"Oqtcxge"3;79+0"耕"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"uxcjqxkvÝ"rqnqquvtqx"ug"uoÌ¥gpÝo"rqtquvgo"c"uknpkeÌ"
m"dÝxcnÈow"rTÌxq¦w"pc"QtnÌm"pc"rtcxÈo"dTgjw"Xnvcx{"¦l¦0"qf"qucf{0"耕"Ejt¾uv"w"Mqx¾Tqxc"*8673e+<"umcnpcv¾"uvt¾C"
u"dqtgo"pc"rtcxÈo"dTgjw"Xnvcx{"w"ejcvqxÈ"qucf{"Tcfcxc"¦¾r0"qf"qucf{0"耕"EjTg¥`qxkeg"w"Cndtgejvke"pcf"Xnvc/
xqw"*8873f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qucf{0"耕"Lkemqxkeg"*8773e+<"
umcnpcvÝ"quvtqj"u"jcdTkpqw"pc"rtcxÈo"dTgjw"Xnvcx{"w"ugtrgpvkp"uknpkeg"uoþTwlÌeÌ"m"dÝxcnÈow"rTÌxq¦w"pc"¥xÌmqx"
l¦0"qf"qdeg0"耕"Lkuvge"w"Xt¾yg"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"x"¦¾mtwvw"pc"ngxÈo"dTgjw"Qvcx{"
dnÌyg"dÝxcnÈ"j¾lqxp{"NÌugm"ux0"qf"qucf{0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"Mquvgnge"pcf"Xnvcxqw"*8673e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"rtcxÈo"dTgjw"Xnvcx{"ec"2.6"mo"lky0"qf"xñ¾mqxumÈjq"oquvw0"耕"MwïgT"*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"*Rgmnq+"
pc"rtcxÈo"dTgjw"Xnvcx{"l¦0"qf"qdeg0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"ngxÈo"dTgjw"Qvcx{"w"ucoqv{"X¾rgpkeg"lx0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"uvt¾C"
pc"ngxÈo"dTgjw"Qvcx{"rTk"ugx0"uvtcpþ"tqmng"îgtvqxc"uvtqwjc"xlx0"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"lky0"qf"ucoqv{"Mqeqwtqx"xux0"qucf{0"耕"Pgxþ¦keg"
*8773c+<"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ugx0"dTgjw"¦¾vqm{"pc"ngxÈo"dTgjw"Xnvcx{"ec"4"mo"lx0"qf"qdeg0"耕"Pg/
xþ¦keg"*8772d+<"lkypÌ"uxcj"mÒv{"Dngejqx¾"ux0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7:+0"耕"QnfTkejqx"w"Fqdgxg"*8872f+<"
xÝunwppÝ" vt¾xpÌm" rTk" ¦¾r0" qmtclk" dqtqxÈjq" nguÌmc" pc" p¾xt¥Ì" *mÒvc" 637"o+" ug" ucoqvqw"UÌdtqxpc" 2.7"mo"xÝej0"
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qf"qucf{"*pqv0"T0"Rcwnkï."X0"Ej¾p."O0"Uqwmwr"("X0"xÌnc"422:+0"耕"Qng¥p¾"*8873d+<"dqtqxÝ"ngu"pcf"rtcxÝo"dTgjgo"
Xnvcx{"ll¦0"qf"qdeg."x¾rgpeqx¾"xnqymc"*pqv0"T0"Rcwnkï"4235+0"耕"Qunqx"*8873e+<"umcnpcvÈ"uvt¾pþ"pcf"rtcxÝo"dTg/
jgo"Qvcx{"rtqvk"ucoqvþ"貢W"Rgvtj衡"u¦0"qf"qdeg"*pqv0"L0"Oqtcxge"3;7;+0"耕"Qunqx"*8773e+<"umcnpcvÈ"uxcj{"ug"uoÌ/
¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"xux0"qf"qdeg"*pqv0"X0"Ej¾p"("X0"UmcnkemÝ"3;:;+0"耕"Quvtqxge"*8772f+<"ngu"
X"nkrqxeg"pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"Quvtqxge"*8772f+<"
uxþvnkpc"x"EgtjqpkemÈo"ngug"l¦0"qf"qdeg"*pqv0"T0"Rcwnkï"422:+0"耕"RÌugm"*8873e+<"rcjqtgm"u"nguÌmgo"ux0"qf"ucoqv{"
[qdtqxpc"rTk"lx0"qmtclk"oþuvc0"耕"Rtqdwnqx"*8772d+<"uxcj"pc"ngxÈo"dTgjw"Xnvcx{"xÝej0"qf"qdeg"*pqv0"L0"Oqtcxge"
3;7:+0"耕"Uncdïkeg"*8873f+<"dqtqxÝ"ngu"pc"p¾xt¥Ì"*mÒvc"723.8"o+"ec"3"mo"¦u¦0"qf"qdeg0"耕"Uncdïkeg"*8873f+<"ngupcvÝ"
uxcj"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyq/
xc"*8773e+<"um¾n{"pcf"Qvcxqw"rqf"[vþftqpÌpgo"*pqv0"L0"Oqtcxge"3;7:+0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"
umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"
*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"x"¦¾mtwvw"Tgm{"ux0"qf"qucf{0"耕"Vqrþnge"
w"îÌyqxÈ"*8872f+<"mc¦"x"rqnÌej"ec"2.7"mo"l¦0"qf"qucf{0"耕"±ftcy"w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<"umcnpcv¾"uvt¾C"
ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Xnvcx{"w"ÚuvÌ"rqvqmc"xlx0"qf"qucf{0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"
uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"xc¦k¥vþ"xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"
*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"xnÌdm{+"lx0"qf"qdeg0"耕"Xt¾y"*8772f+<"ngu{"rTk"uknpkek"w"t{dpÌmc"
Ncpfc"ugx0"qf"qucf{"Pqx¾"Xt¾y"*pqv0"L0"Oqtcxge"3;7:+0"耕"Xteqxkeg"*8872f+<"uvt¾C"pcf"rtcxÝo"dTgjgo"Qvcx{"
l¦0"qf"qdeg0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"umcnpcv¾"uvt¾C"u"dqtqxÝo"ngugo"pc"rtcxÈo"dTgjw"JtglmqxkemÈjq"rqvqmc"
w"ÚuvÌ"fq"Xnvcx{"ll¦0"qf"qucf{0"耕"XjuÌ"w"Mxþvqxc"*8873c+<"dqtqxÝ"rqtquv"pc"ngxÈo"dTgjw"JtglmqxkemÈjq"rqvqmc"
w"ÚuvÌ"fq"Xnvcx{"ll¦0"qf"qucf{0"耕"¥¾vcxÌ"w"MguvTcp"*8972d+<"og¦"rqnpÌ"eguv{"pc"ngxÈo"dTgjw"Qvcx{"ec"2.4"mo"
uu¦0"qf"oquvw"rTgu"Qvcxw"uux0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc" ngxÈo"dTgjw"Qvcx{"xÝej0"qf"j¾lqxp{"Pc"Dwf¾ej" llx0"qf"qucf{0"耕"¥dqpÌp"w"Xctxcyqxc" *8773e+<" umcnpcvÈ"
uvt¾pþ"u"dqtgo"*RR"Mqrcpkp{+"pc"ngxÈo"dTgjw"Qvcx{"w"uqwvqmw"u"Xnvcxqw"ugx0"qf"jtcfw"¥xÌmqx"*pqv0"X0"Ej¾p"( 
T0"Qvtwdc"3;;7+0"耕"¥dqpÌp"w"Xctxcyqxc"*8773e+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"ngxÈo"dTgjw"Xnvcx{"*ugx0"dTgj"¦¾nkxw"
u"ÚuvÌo"rqvjïmw+"xÝej0"qf"qucf{"*pqv0"X0"Ej¾p"("H0"¥koc"3;;4+0"耕"¥nkxkeg"w"îÌyqxÈ"*8872d+<"mTqxkpcv¾"uvt¾C"
pc"lky0"qmtclk"nguc"ec"2.:"mo"uux0"qf"qucf{0

Fcn¥Ì" nqmcnkv{" ¦g" uvwfqxcpÈjq" Ú¦goÌ" wf¾xclÌ" îgncmqxumÝ" *3::5." 3:::d+." Ejcfv" *3::6+." MwdÌp"
*3:;9+."Fqokp"*3;24+."MtglïÌ"*3;24+."XgugnÝ"*3;45+."Codtqy"*3;66+."Oqtcxeqx¾/Jwuqx¾"*3;85+."
Dncymqx¾"*3;86+."Oqtcxge"*3;89+."Ej¾p"gv"cn0"*3;99+."JcxnÌïgm"*3;;7."4222+"c"Cndtgejv"*4225+0"
VgrnqoknpÝ"ftwj."pc"RÌugemw"ug"x{um{vwlg"tq¦vtqw¥gpþ"cy"fquvk"jqlpþ"rTgfgx¥Ìo"xg"UvTgfpÌo"Rqxn/
vcxÌ"c"x"DTg¦pkemÈo"Rqfdtfumw"*Ej¾p"gv"cn0"3;93+."x¦¾epþlk"pc"RÌugemq/jnwdqemÈo"jTgdgpw"c"x"Dw/
fþlqxkemÈ"r¾pxk0"Tquvg"pc"xÝunwppÝej"vtcxpcvÝej"c"mTqxkpcvÝej"uvt¾pÌej."xg"uxþvnÝej"nguÌej"*¦xn¾¥vþ"
dqtqxÝej+"c"lglkej"ngogej0"UvwfqxcpÝo"Ú¦goÌo"rtqej¾¦Ì"lkypÌ"jtcpkeg"uqwxkunÈjq"tq¦¥ÌTgpÌ"x"lkypÌ"
ï¾uvk"îgej"*Itwnkej"kp"Ngr¥Ì"gv"cn0"4235+0"

Vicia lathyroides 耕"xkmgx"jtcejqtqxkv¾"*qdt0"3"x"dctgxpÈ"rTÌnq¦g"ï0"5+
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dq¥qxkeg"w"îÌyqxÈ"*8872d+<"vtcxpcv¾"mqugp¾"uvt¾Cmc"rTk"uknpkek"x"qucfþ"QxïÌp"

*pqv0"T0"Rcwnkï"("T0"Qvtwdc"4235+0
5:0"Dwfþlqxkem¾"r¾pgx0"RtqvkxÌp"*8973e+<"xÝunwppÝ"vt¾xpÌm"c"nqwmc"xg"xtejqnqxÈ"ï¾uvk"p¾xt¥Ì"*mÒvc"625.6"o+"

pcf"oþuvumqw"ï¾uvÌ"Pc"Nkdqejqxþ"*pqv0"T0"Rcwnkï."X0"Ej¾p."X0"xÌnc"("O0"Uqwmwr"422:+0"耕"Tcykeg"*8972d+<"p¾/
xt¥Ì"Rkm¾tpc"pcf"ugx0"dTgjgo"t{dpÌmc"Sgycdkpge"ec"4"mo"ugx0"qf"qdeg"*pqv0"X0"Ej¾p"("O0"Uqwmwr+0"耕"Ugokeg"
w"RÌumw"*8972d+<"qxuÌmqx¾"nqwmc"pc"lky0"uxcjw"p¾xt¥Ì"*mÒvc"637.5"o+"rTk"ugx0"dTgjw"Mn¾¥vgtumÝej"t{dpÌmj"2.8"mo"
¦¾r0"qf"qucf{"*ngi0"T0"Rcwnkï."X0"Ej¾p."O0"Uqwmwr"("X0"xÌnc"422:"ED+0"耕"UwfqoþT"w"îglgvke"*8972e+<"uwejÝ"
ug¥ncrqxcpÝ"vt¾xpÌm"w"oqj{n{"L0"xkym{"lx0"qf"qucf{"*ngi0"T0"Rcwnkï."X0"Ej¾p."X0"xÌnc"("O0"Uqwmwr"422:"ED+0

630"UvTgfpÌ"RqxnvcxÌ0"MqynÌ"w"QtnÌmc"*8672f+<"uwejqr¾t"rTk"lky0"qmtclk"dqtqxÈjq"nguc"dnÌyg"ux0"qmtclg"qdeg"*ngi0"
T0"Rcwnkï."X0"Ej¾p"("R0"Ngkuejpgt"4228"ED+0"耕"Pgxþ¦keg"*8772d+<"xÝunwpp¾"nqwïmc"pc"lky0"uxcjw"rTk"lx0"qmtclk"
qdeg"*pqv0"T0"Rcwnkï"gv"cn0"422;+0"耕"Pgxþ¦keg"*8772d+<"vTg¥CqxÝ"ucf"2.47"mo"lx0"qdeg"*pqv0"T0"Rcwnkï"gv"cn0"422;+0"
耕"QnfTkejqx"w"Fqdgxg"*8872f+<"xÝunwppÝ"vt¾xpÌm"rTk"¦¾r0"qmtclk"dqtqxÈjq"nguÌmc"pc"p¾xt¥Ì"*mÒvc"637"o+"ug"uc/
oqvqw"UÌdtqxpc"2.7"mo"xÝej0"qf"qucf{"*pqv0"T0"Rcwnkï."X0"Ej¾p."O0"Uqwmwr"("X0"xÌnc"422:+0"耕"RÌugm"*8972d+<"
ygng¦pkïpÌ"p¾ftcyÌ"RÌugm"*ngi0"T0"Rcwnkï"422:"ED+0"耕"RwmCqx"w"Ngvj"*8672f+<"vtcxpcvÝ"lky0"uxcj"ÚfqnÌ"rqvqmc"¦l¦0"
qf"qucf{"*pqv0"T0"Rcwnkï"gv"cn0"422;+0
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

Xkmgx"jtcejqtqxkv¾"rcvTÌ"x"Ú¦goÌ"m"TÌfeg"tq¦vtqw¥gpÝo"ftwjjo."cx¥cm"dwfg"rcvtpþ"jqlpþlk"tq¦¥ÌTg/
pc."pgdq`"lcmq"lctpÌ"ghgogtc"dÝx¾"ïcuvq"rTgjnÌygpc0"Tquvg"pc"og¦Ìej."uvt¾pÌej."x"mwnvwtpÌej"nqwm¾ej."
pc"xÝunwppÝej"qmtclÌej"nguj."¦rtcxkfnc"x"pgw¦cxTgpÈ"xgigvcek"*Ngr¥Ì"kp"Ngr¥Ì"gv"cn0"4235+0

Vicia pisiformis 耕"xkmgx"jtcejqxkv¾
57f0"DTg¦pkemÈ"Rqfdtfumq0"Dtnqj"w"Ftjqxng"*8872e+<"ngu"pc"uvtoÈo"mqrek"*xkymjx"xtej+"x"¦¾r0"ï¾uvk"nguc"

Jtcfeg"l¦0"qf"qucf{"*pqv0"L0"Oqtcxge"3;72+0
62c0"RÌugemq/jnwdqemÝ"jTgdgp0"Mnwm{"*8973c+<" ngupcvÝ"xtej"XgnmÝ"OgjgnpÌm"*mÒvc"854.7"o+"l¦0"qf"qdeg."

dwïkpc"pc"xÝej0"uxcjw."uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"c"oÝvkpc"pc"lky0"uxcjw"x"ugfng"og¦k"XgnmÝo"c"OcnÝo"OgjgnpÌ/
mgo0"耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"rTk"ugx0"qmtclk"PqxqfxqtumÈ"mTkyqxcvm{"ec"4.7"mo"xux0"qf"qucf{0"
耕"PqxÝ"Fxjt"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"lx0"uxcjw"xtejw"Pþoge"*mÒvc"7:9"o+"xÝej0"qf"qucf{0"耕"PqxÝ"Fxjt"
w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"jTgdgpw"xtejw"QuvtÝ"*mÒvc"75:.4"o+"xÝej0"qf"qucf{0"耕"RÌugm"*8873e+<"uoÌ¥gpÝ"
ngu"pc"lky0"uxcjw"xtejw"Rtqxc¦eg"ec"5"mo"xux0"qf"oþuvc0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"MtcxÌ"jqtc"xÝej0"qf"oþuvc."
rcugmc"pc"lx0"uxcjw"rqf"xtejqngo"*ngi0"T0"Uncdc"3;85"ED+0"耕"RÌugm"*8873e+<"ngupcvÝ"xtej"LctpÌm"*mÒvc"82;.6"o+"
xÝej0"qf"oþuvc."uoÌ¥gpÝ"ngu"pc"l¦0"uxcjw"c"umcnmc"x"dqtw"pc"u¦0"uxcjw"rqf"xtejqngo0"耕"Ugokeg"w"RÌumw"*8973c+<"
uoÌ¥gpÝ"ngu"pc"jTdgvw"p¾xt¥Ì"Rtjjqp{"*mÒvc"72;"o+"xÝej0"qf"qucf{0"耕"Ugokeg"w"RÌumw"*8973c+<"uoÌ¥gpÝ"ngu"pc"ux0"
ÚrcvÌ"xtejw"¦xcpÈjq"UxÌep{"ec"5.7"mo"xÝej0"qf"qucf{0

630"UvTgfpÌ"RqxnvcxÌ0"Fþfqxkeg"w"Quvtqxeg"*8873c+<"ngu"pc"jTgdgpk"og¦k"Qvcxqw"c"NqopkeÌ"ux0"qf"qucf{"*pqv0"
L0"Oqtcxge"3;7:+0"耕"Fþfqxkeg"w"Quvtqxeg"*8873c+<"jqtpcvÈ"uxcj{"tqmng"qf"j¾lqxp{"m"Nqopkek"ugx0"qf"qucf{"
*pqv0"L0"Oqtcxge"3;7:+0"耕"Ftyqx"w"XqlpÌmqxc"*8872d+<"umcnpcv¾"uvt¾C"u"dqtgo"pc"rtcxÈo"dTgjw"Qvcx{"w"lg¦w"
dÝxcnÈjq"onÝpc"Uogvkrtcej"¦u¦0"qf"qucf{0"耕"Jtcfk¥vþ"w"RÌumw"*8872f+<"umcnpcv¾"uvt¾C"c"umcnpÌ"uw`"w"rqdTgypÌ"
eguv{"pc"rtcxÈo"dTgjw"Qvcx{"¦¾r0"qf"qucf{0"耕"MwïgT"*8773e+<"um¾nc"pc"rtcxÈo"dTgjw"Xnvcx{"x"ngug"Dt¾pÌm"lky0"
qf"qdeg0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8972d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"
w"ucoqv{"X¾rgpkeg"lx0"qf"qucf{0"耕"OcnÈ"PgrqfTkeg"w"Fqdgxg"*8872f+<"umcnpcv¾"uvt¾C"pc"ngxÈo"dTgjw"Qvcx{"
rTk"ugx0"uvtcpþ"tqmng"îgtvqxc"uvtqwjc"xlx0"qf"qucf{"*ngi0"T0"Uncdc"3;85"ED+0"耕"Quvtqxge"*8772f+<"ngu"X"nkrqxeg"
pc"ngxÈo"dTgjw"Nqopkeg"xlx0"qf"qucf{"FqnpÌ"Quvtqxge"*pqv0"L0"Oqtcxge"3;7:+0"耕"Uncdïkeg"*8873f+<"umcnpcvÈ"
uvt¾pþ"ug"uoÌ¥gpÝo"rqtquvgo"x"qmqnÌ"qrw¥vþpÈjq"x¾rgpeqxÈjq"nqow"pc"rtcxÈo"dTgjw"Xnvcx{"¦¾r0"qf"qdeg0"
耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc" *8773e+<" umcnpcv¾" uvt¾C" ug" uoÌ¥gpÝo"rqtquvgo"pc" ngxÈo"dTgjw"Nqopkeg" l¦0"
qf"qucf{0"耕"[vþftqpÌp/Rnc¦{"w"Xctxcyqxc"*8773e+<"um¾n{"pcf"Qvcxqw"rqf"[vþftqpÌpgo"*pqv0"L0"Oqtcxge"3;7:+0"
耕"Vqrþnge"w"îÌyqxÈ"*8872f+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"lx0"qf"qucf{0"耕"±ftcy"
w"Cndtgejvke"pcf"Xnvcxqw"*8974c+<" ngupcvÝ"uxcj"pcf"ngxÝo"dTgjgo"Xnvcx{"xÝej0"qf"qucf{"*ngi0"T0"Rcwnkï"("
O0"Ngr¥Ì"4232"ED+0"耕"Xt¾y"*8872d+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"pc"ngxÈo"dTgjw"Qvcx{"w"dÝxcnÈjq"
xc¦k¥vþ"xqtj"*Pc"Mqd{ng+"lx0"qf"ucpcvqtkc"x"qdek0"耕"Xt¾y"*8872d+<"umcnpcvÝ"uxcj"ug"uoÌ¥gpÝo"rqtquvgo"*RT"
xnÌdm{+"pc"ngxÈo"dTgjw"Qvcx{"xÝej0"qf"qdeg0"耕"XjuÌ"w"Mxþvqxc"*8773e+<"umcnpcv¾"uvt¾C"ug"uoÌ¥gpÝo"rqtquvgo"
pc"rtcxÈo"dTgjw"Xnvcx{"x"¦¾mtwvw"¦¾r0"qf"qucf{0

Fcn¥Ì"nqmcnkv{"¦g"uvwfqxcpÈjq"Ú¦goÌ"wx¾fþlÌ"îgncmqxumÝ"*3::5."3::7."3:;2+."Ejcfv"*3::6+."XcTgï/
mc"*3::;+."MwdÌp"*3:;9+."Fqokp"*3;24+."MtglïÌ"*3;24+."Tqjngpc"*3;47."3;4:+."Ej¾p"gv"cn0"*3;87+."
Oqtcxge"*3;89+."JcxnÌïgm"*3;;7."4222+"c"Cndtgejv"*4225+0"Xkmgx"jtcejqxkv¾"ug"pc"RÌugemw"x{um{/
vwlg"tq¦vtqw¥gpþ"x"nguÌej"UvTgfpÌjq"RqxnvcxÌ"c"x"ugxgtpÌ"ï¾uvk"RÌugemq/jnwdqemÈjq"jTgdgpg0"X{jng/
f¾x¾"uxþvnÈ"uoÌ¥gpÈ"ngu{."uxþvnkp{."ngo{"c"rcugm{0"X"uqwugfpÌej"qdncuvgej"d{n"xÝum{v"¦c¦pcogp¾p"
pc"Dncvgpumw."Uw¥kemq/jqtcyñqxkemÝej"x¾rgpeÌej."xg"Xqn{CumÈo"RTgf¥wocxÌ"*Itwnkej"kp"Ngr¥Ì"gv"
cn0"4235+"c"pc"UvtcmqpkemÝej"x¾rgpeÌej"*Rcwnkï"kp"Jcfkpge"("Nwuv{m"4234+0

¥¾xþt

X"vqovq"侍qtkuvkemÈo"rTÌurþxmw"lg"rTgfnqygp"uqwrku"nqmcnkv"74"ftwjj"eÈxpcvÝej"tquvnkp"¦"RÌugemc0"Lfg"
q"xÝungfm{"dqvcpkemÈjq"rtj¦mwow"cwvqtj"ïn¾pmw."mvgtÈ"d{n{"¦c¦pcogp¾p{"fq"侍qtkuvkemÝej"mctvq/
vÈm0"Xþv¥Ì"ï¾uv"p¾ng¦j"rqej¾¦Ì"¦"侍qtkuvkemÈ"mctvqvÈm{"Twfqnhc"Uncd{0"±¦goÌ"RÌugemc"rcvTÌ"m"pglvgrng/
¥Ìo"qdncuvgo"lkypÌ"ï¾uvk"îgej."eqy"ug"rtqlgxwlg"k"pc"ejctcmvgtw"xÝum{vw"ftwjj"tquvnkp0"
Tquvnkp{."mvgtÈ"d{n{"pc"RÌugemw"k"x"okpwnquvk"x¦¾epÈ"c"x"uqwïcupquvk"luqw"¦p¾o{"rqw¦g"¦"pþmqnkmc"
o¾nq" nqmcnkv." luqw"pcrT0<"Ceqpkvwo" n{eqevqpwo" uwdur0" n{eqevqpwo."Ctcdku"rcwek似qtc."C0" vwttkvc."
Fkcpvjwu" uwrgtdwu" uwdur0" uwrgtdwu. Grkrcevku" cvtqtwdgpu." Igtcpkwo" ucpiwkpgwo." Kpwnc" ucnkek/
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Udqt0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"77"1"4;耕87

pc"uwdur0"ucnkekpc."Oqpgugu wpk似qtc"c"Rgwegfcpwo"qtgqugnkpwo0 Pcqrcm"xÌeg"nqmcnkv"o¾"x"Ú¦g/
oÌ"pcrT0<"Ceqpkvwo"xctkgicvwo."Cpvjgtkewo"tcoquwo. Fgpvctkc"dwndkhgtc."JkgtqejnqÊ cwuvtcnku."
Ncvj{twu"pkigt."Ognkec"rkevc."Ognkvvku"ognkuuqrj{nnwo."Rqn{icnc"ejcocgdwzwu."Rtkownc"xgtku."Rtw/
pgnnc"itcpfk似qtc."Ueqt¦qpgtc"jwoknku."Ugttcvwnc" vkpevqtkc. Vtkhqnkwo"cnrguvtg" c"Xkekc rkukhqtoku0"
Xg"ungfqxcpÈo"Ú¦goÌ"x"uqwïcupquvk"rTkdÝx¾"p¾ng¦j"ftwjw"Ectfcokpg"似gzwquc."mvgtÝ"ug"rcvtpþ"¥ÌTÌ"
pc"pqxÈ"nqmcnkv{0"Tgegpvpþ"rTkd{nq"k"pþmqnkm"pqxÝej"Úfclj"lctpÌej"ghgogt."og¦k"mvgtÈ"rcvTÌ"pcrT0"
ftwj"Xkekc"ncvj{tqkfgu0

Rqfþmqx¾pÌ

Lg"oknqw" evÌ" rqfþmqxcv"R0"JcxnÌïmqxk."R0"Ngkuejpgtqxk."O0"Ngr¥Ìow."N0"Octg¥qxk."O0"Octmqxk."
R0"PgfxþfqxÈ."T0"Qvtwdqxk."郊"X0"UmcnkemÈow."O0"Uqwmwrqxk."O0"[vgejqxk."H0"¥koqxk"c"X0"xÌnqxk"
¦c"Úïcuv"pc"pþmvgtÝej"gzmwt¦Ìej"c"f¾ng"O0"Ngr¥Ìow"¦c"rTgmncf"cduvtcmvw"fq"cpinkïvkp{0

Nkvgtcvwtc

Cndtgejv"L0" *gf0+" *4225+<"îgumqdwfþlqxkemq0"耕"Kp<"Ocemqxïkp"R0"("Ugfn¾ïgm"O0"*gfu+."Ejt¾pþp¾"Ú¦goÌ"îT."
uxc¦gm"XKKK0"耕"Cigpvwtc"qejtcp{"rTÌtqf{"c"mtclkp{"îT"c"GmqEgpvtwo"Dtpq."Rtcjc.":2:"r0

Cnntco"T0"*3::5+<"Fkg"Rjcpgtqicogp/Hnqtc"wo"Mtwoocw0"耕"Lcjtgudgt0"Uvccvuqdgti{op0"Mtwoocw"32"*3::4耕
3::5+<"84耕;80

Codtqy"X0"*3;66+<"RTÌurþxgm"mg"zgtqvjgtopÌ"mxþvgpþ"RÌugemc0"耕"Xþfc"RTÌt0"44<"459耕45:0
Codtqy"X0"*3;6:+<"RTÌtqfpÌ"tgugtxceg"w"îgtxgpÈ"pcf"Xnvcxqw0"耕"Qejt0"RTÌt0"5<"55耕560
Codtqy"X0"*3;73+<"PqxÈ"pcng¦k¥vþ"c"tq¦¥ÌTgpÌ"mcrtcfkpm{"umcnpÌ"*Yqqfukc"knxgpuku"T0"Dt0+"x"îgej¾ej0"耕"îu0"Dqv0"

Nkuv{"5"*3;72耕3;73+<"322耕3240
Codtqy"X0"("JglpÝ"U0"*3;67+<"RTÌurþxgm"m"tq¦¥ÌTgpÌ"Rqn{icnc"ejcocgdwzwu"N0"耕"Xþfc"RTÌt0"45*3;66耕3;67+<"

472耕4750
Cpqp{owu"*3;88+<"HnqtkuvkemÝ"ocvgtk¾n"mg"mxþvgpþ"lkypÌ"ï¾uvk"îgej"K0"耕"Udqtp0"Lkjqïgu0"ow¦0"x"îgu0"Dwfþlqxk/

eÌej."RTÌt0"xþf{"8<"59耕920
Cpqp{owu"*3;89+<"HnqtkuvkemÝ"ocvgtk¾n"mg"mxþvgpþ"lkypÌ"ï¾uvk"îgej"KK0"耕"Udqtp0"Lkjqïgu0"ow¦0"x"îgu0"Dwfþlqxk/

eÌej."RTÌt0"xþf{"9<"43耕730
Cpqp{owu"*3;8:+<"HnqtkuvkemÝ"ocvgtk¾n"mg"mxþvgpþ"lkypÌ"ï¾uvk"îgej"KKK0"耕"Udqtp0"Lkjqïgu0"ow¦0"x"îgu0"Dwfþlq/

xkeÌej."RTÌt0"xþf{":<"87耕;40
Dncymqx¾"F0"*3;83+<"RTktq¦gpÈ"uw`qxÈ"c"cm¾vqxÈ"ngupÌ"rqtquv{"x"¦¾vqrqxÈ"qdncuvk"QtnkemÈ"rTgjtcf{0"耕"Udqtp0"

Mtcl0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"5<"33;耕3570
Dncymqx¾"F0"*3;86+<"XgigvcïpÌ"rqoþt{"pc"x¾rgpeqxÈo"quvtjxmw"w"Uoqnïg"x"RqxnvcxÌ0"耕"Udqtp0"Lkjqïgu0"ow¦0"

x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"6<"329耕33;0
îgncmqxumÝ"N0"*3:95+<"Rtqftqowu"mxþvgp{"ïgumÈ0"KK0"耕"Ctej0"RTÌtqf0"XÝ¦m0"îgej."ugev0"5c."hcue0"4."rr0"335耕5:6."

Rtcjc0
îgncmqxumÝ"N0"*3:99+<"Rtqftqowu"mxþvgp{"ïgumÈ0"KKK0"耕"Ctej0"RTÌtqf0"XÝ¦m0"îgej."ugev0"5c."hcue0"5."rr0"5:7耕898."

Rtcjc0
îgncmqxumÝ"N0"*3::5+<"Rtqftqowu"mxþvgp{"ïgumÈ0"KX0"耕"Ctej0"RTÌtqf0"XÝ¦m0"îgej."ugev0"5c."hcue0"6."rr0"899耕;66."

Rtcjc0
îgncmqxumÝ"N0" *3::7+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu" ko"Lcjtg"3::50"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3::6<"76耕;20
îgncmqxumÝ"N0" *3::8+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu" ko"Lcjtg"3::60"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3::7<"5耕6:0
îgncmqxumÝ"N0" *3::9+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu" ko"Lcjtg"3::70"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3::8<"4:耕;40
îgncmqxumÝ"N0"*3:::c+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu"ko"Lcjtg"3::80"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3::9<"396耕45;0
îgncmqxumÝ"N0"*3:::d+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu"ko"Lcjtg"3::90"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3::9<"83;耕8950
îgncmqxumÝ"N0" *3::;+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu" ko"Lcjtg"3:::0"耕"U0/D0"MÕpkin0"

DÕjo0"Igu0"Ykuu0"Rtci."En0."3:::<"684耕7760
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Uncdc."Ej¾p."Oqtcxge."Rcwnkï"1"HnqtkuvkemÝ"rTÌurþxgm"mg"mxþvgpþ"RÌugemc"*lkypÌ"îgej{+

îgncmqxumÝ"N0" *3:;2+<"Tguwnvcvg"fgt"dqvcpkuejgp"Fwtejhqtuejwpi"DÕjogpu" ko"Lcjtg"3::;0"耕"U0/D0"MÕpkin0"
DÕjo0"Igu0"Ykuu0"Rtci."En0."3::;14<"64:耕7240

Fþfgïgm"L0"*3:94+<"Gkpg"Umk¦¦g"fgt"Rkugmgt"Hnqtc0"耕"Qguv0"Dqv0"¥gkv0"44<"536耕5430
Fþfgïgm"L0"*3:96+<"¥wt"Hnqtc"xqp"UÜfdÕjogp0"耕"Qguv0"Dqv0"¥gkv0"46<"374耕3760
Fqokp"M0"*3;24+<"±fqnÌo"xnvcxumÝo"og¦k"McoÝmgo"c"¥xÌmqxgo0"耕"Udqtp0"îgu0"Urqngï0"¥goþxþf0":<"4:;耕5260
Fqokp"M0"*3;25+<"¥ygkvgt"Dgkvtci"¦wt"Mgppvpkuu"fgt"Rjcpgtqicogp侍qtc"xqp"DÕjogp0"耕"U0/D0"MÕpkin0"DÕjo0"

Igu0"Ykuu0"Rtci."En0."Pq0"7:<"3耕740
Fquv¾n"L0"*3;6:耕3;72+<"Mxþvgpc"îUT"c"knwuvtqxcpÝ"mnÌï"m"wtïgpÌ"x¥gej"eÈxpcvÝej"tquvnkp0"耕"Rtcjc."448;"r0
Fquv¾n"L0"*3;:;+<"Pqx¾"mxþvgpc"îUUT."3."40"耕"Cecfgokc."Rtcjc."376:"r0
Gjtgpfqthgt"H0"("Jcocpp"W0" *3;87+<"Xqtuejncig"¦w"gkpgt"侍qtkuvkuejgp"Mctvkgtwpi"xqp"Okvvgngwtqrc0"耕"Dgt0"

Fgwvuej0"Dqv0"Igu0"9:<"57耕720
Jcfkpge"L0"("Nwuv{m"R0"*gfu+"*4228+<"Cffkvcogpvc"cf"侍qtco"Tgkrwdnkecg"Dqjgokecg0"X0"耕"¥rt¾x{"îgu0"Dqv0"

Urqngï0"63<"395耕4790"
Jcfkpge"L0"("Nwuv{m"R0"*gfu+"*4234+<"Cffkvcogpvc"cf"侍qtco"Tgkrwdnkecg"Dqjgokecg0"Z0"耕"¥rt¾x{"îgu0"Dqv0"

Urqngï0"69<"65耕37:0
Jc¥mqx¾"L0"*3;;2+<"Ocvgtk¾n{"mg"mxþvgpþ"îgtvqxc"dTgogpc"*Xqvkem¾"xtejqxkpc+0"耕"¥rt¾x{"îu0"Dqv0"Urqngï0"47<"

7;耕8;0
JcxnÌïgm"R0" *3;;7+<"HnqtkuvkemÈ"rqoþt{" lkjqxÝejqfpÌjq"RÌugemc0"耕"Ou0" ]Fkrn0"rt0="fgrqp0" kp<"Mpkj0"Mcv0"dqv0"

RTÌtqf0"hcm0"Wpkx0"Mctnqx{."Rtcjc0_
JcxnÌïgm"R0"*4222+<"RTÌurþxgm"m"rq¦p¾pÌ"mxþvgp{"OgjgnpkemÈ"xtejqxkp{0"耕"¥rt¾x{"îgu0"Dqv0"Urqngï0"56*3;;;+<"
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JglpÝ"U0"("UncxÌm"D0"*gfu+"*3;;4+<"Mxþvgpc"îgumÈ"tgrwdnkm{0"50"耕"Cecfgokc."Rtcjc0
Ejcfv"L0"G0"*3::6+<"Mxþvgpc"RÌugem¾"c"qmqnÌ"*tquvnkp"eÈxpcvÝej+0"耕"Rtcjc."6:"r0
Ej¾p"X0"*gf0+"*3;;;+<"MqogpvqxcpÝ"ïgtxgpÝ"ug¦pco"mxþvgp{"lkypÌ"ï¾uvk"îgej0"耕"RTÌtqfc"38<"3耕4:60
Ej¾p"X0"("[vþr¾p"L0"*3;86+<"RTÌurþxgm"mg"mxþvgpþ"DTg¦pkemc"c"Oktqvkemc0"耕"Rtgunkc"58<"42:耕4320
Ej¾p"X0."Xcpþïgm"L0"("Uncdc"T0"*3;87+<"Rgwegfcpwo"qtgqugnkpwo"*N0+"Oqgpej"耕"uonfpÌm"qng¥pÌmqxkvÝ"pc"lkjw"

îgej0"耕"Udqtp0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"7<"9:耕:50
Ej¾p"X0."JglpÝ"U0."Oqtcxge"L0."Uncdc"T0"("[vþr¾p"L0"*3;93+<"RTÌurþxgm"mg"mxþvgpþ"XÝejqfpÌjq"Rqfdtfumc0"耕"

Udqtp0"Lkjqïgu0"ow¦0"x"îgu0"DwfþlqxkeÌej."RTÌt0"xþf{"33<"8;耕3280
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MtglïÌ"C0"*3;24+<"Fxþ"uvþ"rcfgu¾v"tquvnkp"¦"mxþvgp{"rÌugemÈ0"耕"RÌugm."57"r0
Mwd¾v"M0."Jtqwfc"N0."Ejtvgm"L0"lwp0."Mcrncp"¥0."Mktuejpgt"("[vþr¾pgm"L0"*gfu+"*4224+<"MnÌï"mg"mxþvgpþ"îgumÈ"

tgrwdnkm{0"耕"Cecfgokc."Rtcjc.";4:"r0"
MwdÌp" L0"M0" *3:;9+<"UqwuvcxpÝ"rTgjngf" tqfj" tquvnkp" eÈxpcvÝej." ucoqtquvnÝej" c"qdgepþ"rþuvqxcpÝej"x"qmqnÌ"
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Ngr¥Ì"R0."Ngr¥Ì"O0."DqdnÌm"M0."[vgej"O0"("Jcpu"X0"*gfu+"*4235+<"îgtxgp¾"mpkjc"mxþvgp{"lkypÌ"ï¾uvk"îgej0"耕"Lk/
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Nqygm"X0"("UmcnkemÝ"X0"*3;:5+<"Jtcf{"qïkoc"rTÌtqfqxþfeg0"耕"Rco¾v0"c"RTÌt0":<"583耕58;0
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597耕5:70
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Oqtcxeqx¾/Jwuqx¾"O0"*3;85+<"Dgkvtci"¦wt"rj{vq¦Õpqnqikuejgp"Ejctcmvgtkuvkm"fgt"YÂnfgt"ko"uÜfnkejgp"Vgkn"
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Oqtcxeqx¾/Jwuqx¾"O0"*3;88+<"Fkg"DwejgpyÂnfgt"fgu"Igdktigu"貢RÌugemÈ"jqt{衡0"耕"Rtgunkc"5:<"87耕990"
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Urqngï0"58<"7;耕8:0
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Obr. 1"耕"Xkmgx"jtcejqtqxkv¾"*Xkekc"ncvj{tqkfgu+."RwmCqx"pgfcngmq"QtnÌmc"pcf"Xnvcxqw"pc"RÌugemw 

*hqvq"T0"Rcwnkï"450"70"422;+0
Fig. 1 �"Xkekc"ncvj{tqkfgu."RwmCqx"pgct"QtnÌm"pcf"Xnvcxqw."RÌugm"fkuvtkev"*rjqvq"d{"T0"Rcwnkï"450"70"422;+0

Obr. 2"耕"Uxcj{"pcf"uqwvqmgo"Tgm{"Nqopkeg"u"Qvcxqw"w"Xt¾yg"pc"RÌugemw"*hqvq"T0"Rcwnkï"430"80"4235+0
Fig. 2 �"Unqrgu"cdqxg"eqp似wgpeg"qh"tkxgtu"Nqopkeg"cpf"Qvcxc"pgct"Xt¾y."RÌugm"fkuvtkev 
*rjqvq"d{"T0"Rcwnkï"430"80"4235+0


