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The correlation of geographic distribution and ecological environment of endemic

species Floccularia luteovirens on Qinghai-Tibet Plateau
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Abstract . Floccularia luteovirens, also named yellow mushroom or golden mushroom, had been assigned in Armillaria as A.
luteovirens. Floccularia luteovirens belongs to Basidiomycota, Agaricomycetes, Agaricales, Agaricaceae, Floccularia, and
usually forms the special fairy ring. Because of the special water and temperature conditions, the climate of Qinghai-Tibet
Plateau is complicated, which forms a precious treasury of fungi. Floccularia luteovirens has got adapted to the Tibetan low
pressure. In addition, F. luteovirens can be edible, and also has medicinal values as well as important ecological functions.
Thus it has become one of the representatives in this treasury. The problems about F. luteovirens, however, are that the
artificial domestication of F. [uteovirens is unsuccessful, which has restricted its utilization. Comprehensive research on its
utilization is also lacking. In particular, F. luteovirens is often picked illegally for economic benifits by many herdsmen,
which has caused the rapid reduction of its population. The most important step of reaching the artificial domestication is
verifying the relationships between its development and enviroments. Researches on F. luteovirens in China started late and
develops slowly. Although the geographical distribution of F. luteovirens has been investigated, no high-value conclusion
could be obtained because of the incomplete investigation and culpable consideration. In order to improve this situation, and
get more scientific results and to help protecting this fungus, a comprehensive investigation is conducted. In total, 22

regions in China has been selected from 2008 to 2012, for example Qinghai, Tibet and Sichuan. Morphological or ecological
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characteristics are recorded, i.e. its geographic distribution, macroscopical and microscopical characteristics as well as
climatic types of its growing region. The main conclusions of this study are: 1) F. luteovirens is characterized by whitish to
sulfur pileus covered with concentric squamules, yellowish to yellow lamellae, whitish stipe of whitish curly hairs on
surface; 2) in China, F. luteovirens is mainly distributed from 28°93" to 37°69’ in northern latitude and 90°4’ to 102°1" in
eastern longitude in Qinghai-Tibet Plateau; 3) the fruiting body of F. luteovirens mainly forms at late summer or early
autumn (Jun to Sep) in this region; and 4) the average temperature of forming fruiting body is between 6.2 °C and 15.9 C
and the average relative humidity is between 41% and 74%. In addition, the annual precipitation is between 344 and 574
mm and the average annual evaporation is between 1393.8 and 2441.4 mm.The coefficient of humidity is between 0.42 and
0.78. This study is a comprehensive, systematic study on F. luteovirens from Qinghai-Tibet Plateau, which can serve as the
first key step for further researches and contribute to the explanation on the growth and development mechanisms of F.

luteovirens , meanwhile, it is benefit for the modelling of growth simulation and the protection of this species.
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Table 1 The patches’ geographic information of Floccularia luteovirens

RFE B AFFS g i IR /m BEARL P
Sample site Sample sign Longitude Latitude Average elevation Sample size Pop No.
PO YH £90°68’ N28°93’ 4725 20 1
P IRRF LK £90°4’ N28°97’ 4400 25 2
P /I YB £90°39’ N30°04' 4000 25 3
pul REsE K E101°97’ N30°05' 4100 25 4
VUL 4 I DX E91°1’ N30°48’ 4300 25 5
PO ARl NQ £92°07' N31°48' 4460 25 6
HiE Pk N £96°47' N32023' 4031 21 7
[Lif: A AD E91°68' N32°27' 4700 25 8
Hilg fr& C E97°1’ N33°37’ 4500 25 9
HifETEK QS E97°13’ N33°52’ 4482 25 10
AR GEZ D £95°62 N33°85’ 4500 25 11
Hig R L E100°14’ N34°28’ 3844 20 12
HE R H E101°37" N34°44' 3615 14 13
HifE R v E101°27' N35°2 3704 14 14
HE A S E102°1 N35°31" 3270 24 15
HifE D4 XH £99°98’ N35°58’ 3324 25 16
Hig HHW R E101°5 N36°27" 3456 25 17
Hig Ry M £99°46' N36°43' 3216 25 18
HifE B Y E100°36’ N37°18’ 3474 20 19
HiE WG G E100°8' N37°19' 3354 24 20
i it E E100°56 N37°58’ 3494 25 21
Hig B ML E100°7 N37°69’ 3200 25 22
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Fig.1 Map showing the location of 22 sampled population of Floccularia luteovirens
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Fig.2 Macroscopical characteristics of Floccularia luteovirens Fig.3 Basidiomata of Floccularia luteovirens ( %x1000)

4 HAZEEENAT(x1000) 5 ERSEHEEEMOELZ(x1000)

Fig.4 Basidiospores of Floccularia luteovirens (x1000) Fig.5 Hypha of trama from lamellae of Floccularia luteovirens ( x

1000)
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Fig.6 Phylogeny of relative species based on ITS sequences
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Table 2 The geographic information and climate of the areas where Floccularia luteovirens grows

YRR RAARR BRAASE ROk FTIERE TR

s A5 A 23 Annual Temperature  Temperature Annual Average Average fﬁ@f?ﬁﬁ

Toponymy e Bastern — itde/m average of coldest  of hottest  precipitation/  annual rlative CocHicient

lattude longitude temperature/C month/C month /C mm evaporation/mm  humiditg/%e O "
Riyue Mount ~ 36°25 101°08’ 3450 3.0 -10.6 13.9 404.4 1393.8 59 0.57
Xinghai 35921" 99°35' 3323 0.9 -12.1 12.1 344.9 1501.6 54 0.47
Zhiduo 33051 95°36' 4179 17 -12.6 8.8 387.0 1406.3 54 0.54
Yeniu Valley ~ 38°25' 99°35' 3320 -3.3 -17.4 9.0 394.6 1297.0 59 0.63
Qingshui 33048’ 97°08' 4415 -49 -17.0 6.2 500.8 1139.0 67 0.83
Zeku 35°02" 101°28' 3663 24 -14.8 8.6 460.2 1288.9 65 0.71
Guoluo 34008/ 100°15' 3719 -0.6 -12.6 9.7 573.2 1405.0 62 0.78
He'nan 37018’ 99°02' 3417 -15 -15.0 10.4 326.8 1651.5 62 0.4
Guashize 359317 102°01" 3200 52 -8.0 15.9 4192 1415.0 56 0.56
Mole 3720’ 100°08’ 3302 0.7 -14.0 10.6 3711 1446.6 56 0.51
Heima River ~ 36°47' 99°05 3288 1.6 -12.7 14.2 1975 2003.9 35 0.21
Ebao 37°23' 101°37' 3450 0.6 -13.5 120 509.3 1137.4 61 0.79
Gangeha 3720’ 100°08’ 3302 -0.7 -14.0 10.6 3711 1446.6 56 0.51
Dawu 34017’ 100°09' 3719 -0.6 -12.6 9.7 573.2 1405.0 62 0.78
Nanggian 32007 96°17' 3644 3.8 -6.5 13.1 527.2 1639.0 53 0.65
Chengduo 33°01" 97°01" 4200 0.2 -113 105 521.3 1469.3 55 0.71
Naqu 31017’ 92°02' 4507 -1.9 -13.9 8.9 400.1 1831.6 50 0.67
Anduo 32013’ 91°04' 4800 -3.0 -15.0 7.9 409.0 1809.2 48 0.59
Dangxiong 30°17" 91°03' 4200 1.3 -9.9 1.5 483.1 1970.4 53 0.69
Yanghu 27°35' 92°02' 4800 -3.0 -15.0 7.9 409.0 1809.2 48 0.59
Langkazi 29°08’ 88°33' 4400 6.3 -38 14.6 434.1 24414 4 0.42
Yangbajing 30°17’ 91°03’ 4100 1.3 -9.9 1.5 483.1 1970.4 53 0.69
Shannan 27°35' 92°02' 4280 -0.5 -10.0 7.6 376.0 1437.5 74 0.68
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