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Abstract 
 

Forensic palynology is the study of pollen grains, fern and fungal 
spores that aims to prove or disprove a relationship among objects, people, and 
places that may pertain to both criminal and civil cases�ǰThere is no information 
aboutǰthis in Naresuan University�ǰThe objective of this study was to identify the 
pollen and spore of the plant around the faculty of Allied health sciences official 
and laboratory building, Naresuan University, Phitsanulok province�ǰThe experiment 
was separated into 2 parts; the pilot and basic forensic palynological�ǰIn the pilot 
study, we found that wet mount adhesive tape technique was the best procedure to 
collect the pollen and spore sample. Safranin O at the dilution of 1�2 and 1�4 were 
proper concentration for pollen staining and not depended on time of the dye 
staining�ǰThe result from the cloth model indicated that movement of the model 
was important process for pollen grain collection�ǰFor the palynological study of 
cloth for forensic evidence, 44 plantsǰwere collected�ǰThe dominantǰspecies were 
Murrayaǰpaniculata�,ǰIxora coccinea�,ǰAlternaria alternata�,ǰCleome viscosa�ǰand 
Asplenium nidus� For the morphology of pollens on the shirt were striateǰand 
regulate surface and tricolporateǰstructure, ǰmicroreticulateǰsurfaceǰand tricolporateǰ
structure,ǰlarge and appear dark also have short beaks and fine long septate,ǰstriato-
microreticulateǰand striato-reticulate surface and tricolporate structure, andǰfoveolateǰ
surfaceǰandǰmonoleteǰstructure, respectively�ǰThe concentration of those species 
were 69�58�, 8�15�, 4�57�, 1�99�, 1�79�, repectively�ǰThe study of 
palynomorphs   should be performed in different location of Naresuan University 
which can then be used in a forensic case to relate a person or object to a crime 
scene, or even to determine whether the scene at which the pollen was found was 
the primary or the secondary scene� 
Keywords �ǰpollen, forensic sciences, forensic palynology, crime scene� 
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ÿćøïĆâêćøćÜ 
 

êćøćÜ  Āîšć 
  

� óĉÖĆéìćÜõĎöĉýćÿêøŤǰĂčèĀõĎöĉǰÙüćößČĚîǰĒúąÙüćöđøĘüúö×ĂÜóČĚîìĊęǰìĊęĔßšĔîÖćøđÖĘï

êĆüĂ÷ŠćÜ 

�� 

� êćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčö �� 

� ßîĉéĒúąøšĂ÷úą×ĂÜÝĞćîüîúąĂĂÜđøèĎìĊęóïĂ÷ĎŠïîđÿČĚĂêĆüĂ÷ŠćÜìéÿĂïéšü÷
ĒïïÝĞćúĂÜÖćøđÖĘïúąĂĂÜđøèĎéšü÷üĉíĊÖćøúćÖǰĒúąđÖĘïúąĂĂÜđøèĎéšü÷üĉíĊǰWet 
scotch tape adhesion technique 

�� 

� úĆÖþèą×ĂÜúąĂĂÜđøèĎìĊęđéŠîïîđÿČĚĂêĆüĂ÷ŠćÜĒúąÿëĉêĉ �� 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 

ÿćøïĆâõćó 
 

õćó  Āîšć 
  

� ÖćøđÖĉé×ĂÜúąĂĂÜđøèĎ 4 

� ēÙøÜÿøšćÜ×ĂÜñîĆÜúąĂĂÜđøèĎ 5 

� øĎððŦŪîéĉîđñćĔîÿčÿćî×ĂÜöĀćÝĆÖøóøøéĉÝĉĜîàĊăŠĂÜđêš 6 

� ßŠĂÜđðŗéïîñîĆÜúąĂĂÜđøèĎǰĒïïǰProrate ĒúąĒïïǰColpate ĒúąĒïïǰ
Colporateǰ 

7 

� øĎðĒïï×ĂÜúąĂĂÜđøèĎ 8 

� úüéúć÷ïîñîĆÜ×ĂÜúąĂĂÜđøèĎ 9 

� úąĂĂÜđøèĎ×ĂÜĀâšćìĊęðúĉüĕðĔîĂćÖćý 10 

8 éĂÖ×ĂÜǰCryptomeria japonicaǰĒúąúąĂĂÜđøèĎ×ĂÜǰCryptomeria japonica 11 
9 úąĂĂÜđøèĎ×ĂÜÖÖĒĀšüĀöĎǰ	Cyperus rotundus L�, Rotundus spp�
ǰĒúąúąĂĂÜ

đøèĎ×ĂÜÖøąëĉîèøÜÙŤǰ	Acacia auriculformis A�ǰCunn�ǰex�ǰBth�
 
13 

10 éĂÖ×ĂÜTaxus cuspidataǰ	Japanese yew
ǰĒúąúąĂĂÜđøèĎ×ĂÜǰTaxus 
cuspidataǰ	Japanese yew
 

13 

11 ÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰWet mount technique 19 
12 ÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰSDPUDIǰUBQFǰUFDIOJRVF 19 
13 ÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰWet scotch tape adhesion technique 20 
14 ÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰSwab technique 20 
15 ïøĉđüèóČĚîìĊęđÖĘïúąĂĂÜđøèĎïîđÿČĚĂêĆüĂ÷ŠćÜ 22 
16 øĎðïøĉđüèìĊęđÖĘïêĆüĂ÷ŠćÜǰ5x5 m 23 
17 úąĂĂÜđøèĎ×ĂÜéĂÖđ×ĘöÿéĒúąĒĀšÜïîÿĕúéŤüĉíĊÖćøǰWet scotch tape adhesion 

technique 
25 

18 A úąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ�:�; B úąĂĂÜđøèĎìĊę÷šĂöéšü÷
ÿĊǰSafranin O Ùüćöđ×šö×šîǰ�:�; C úąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćö
đ×šö×šîǰ�:�; D úąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ�:�; E úąĂĂÜ
đøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ�:�6 

26 

19 êšîéĂÖĒÖšüǰ	Murraya paniculate
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖĒÖšü 37 
20 êšîéĂÖđ×Ęöǰ	Ixora coccinea
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖđ×Ęö 37 
21 êšîñĆÖđÿĊĚ÷îñĊǰ	Cleome viscosa
ǰĒúąúąĂĂÜđøèĎ×ĂÜêšîñĆÖđÿĊĚ÷îñĊ 37 

  
 
 

 



 

 
 

 

 ÿćøïĆâõćóǰ	êŠĂ
  

   

õćó  Āîšć 

   

22 đôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ	Asplenium nidus
ǰĒúąÿðĂøŤ×ĂÜđôŗøŤî×šćĀúüÜĀúĆÜúć÷ 38 
23 đßČĚĂøćǰAlternaria alternata 38 
24 Unidentified pollen grain 38 
25 đĀĘéÖøąēéÜêĊîêęĞćǰ	Chlorophyllum molybdites
ǰĒúąÿðĂøŤ×ĂÜđĀĘéÖøąēéÜêĊî

êęĞć 
39 

26 đĀĘéêøąÖĎúđĀĘé×ĊĚÙüć÷ǰ	Psilocybin or magic mushroom
ǰĒúąÿðĂøŤ×ĂÜđĀĘé
×ĊĚÙüć÷ 

39 

27 êšîéĂÖđ×Ęöǰ	Ixora coccinea
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖđ×Ęö 59 
28 êšîóüÜßöóĎǰ	Antigononǰleptopus
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖóüÜßöóĎ 59 
29 êšîóčéýčõēßÙǰ	Gardenia jasminoides
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖóčéýčõēßÙ 59 
30 êšîĒóøđàĊę÷Üĕăšǰ	Portulaca oleracea
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖĒóøđàĊę÷Üĕăš 60 
31 êšîēöÖǰ	Wrightiaǰreligiosa
�Â¨³úąĂĂÜđøèĎ×ĂÜéĂÖēöÖ 60 
32 êšîđôŗøŤîăćüć÷ǰ	Phymatosonusǰgrossus
ǰĒúąǰÿðĂøŤ×ĂÜđôŗøŤîăćüć÷ 60 
33 êšîöąúĉúćǰ	Jasminumǰsambac
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖöąúĉúć 61 
34 êšîÖćÿąúĂÜǰ	Millingtoniaǰhortensis
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖÖćÿąúĂÜ 61 
35 êšîëĆęüóĉîêĂ÷ǰ	Arachis pintoi
�Â¨³úąĂĂÜđøèĎ×ĂÜéĂÖëĆęüóĉîêĂ÷ 61 
36 êšîđÿúéóĆÜóĂîǰ	Barleriaǰlupulina
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖđÿúéóĆÜóĂî 62 
37 êšîôŜćìąúć÷ēÝøǰ	Andrographis paniculata
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖôŜć

ìąúć÷ēÝø 
62 

38 êšîÿćúąǰ	Shoreaǰrobusta
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖÿćúą 62 
39 êšîúąöčéǰ	Manikaraǰzapota
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖúąöčé 63 
40 êšîĂĆâßĆîǰ	Clitoriaǰternatea
�Â¨³úąĂĂÜđøèĎ×ĂÜéĂÖĂĆâßĆî 63 
41 êšîđôŚũĂÜôŜćǰ	Bougainvillea glabra
�Â¨³úąĂĂÜđøèĎ×ĂÜéĂÖđôŚũĂÜôŜć 63 
42 êšîßöóĎŠǰ	Eugenia javanica
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖßöóĎŠ 64 
43 êšîĀćÜîÖ÷ĎÜǰ	Caesalpinia pulcherrima
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖĀćÜîÖ÷ĎÜ 64 
44 ÖćøđìĊ÷ï×îćéßŠĂÜ×ĂÜǰMicrometer 66 
45 êšîéĂÖĒÖšüǰ	Murraya paniculate
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖĒÖšü 68 
46 êšîéĂÖđ×Ęöǰ	Ixora coccinea
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖđ×Ęö 68 
47 êšîñĆÖđÿĊĚ÷îñĊǰ	Cleome viscosa
ǰĒúąúąĂĂÜđøèĎ×ĂÜêšîñĆÖđÿĊĚ÷îñĊ 68 

  
 

 



 

 
 

 
 ÿćøïĆâõćóǰ	êŠĂ
  

   
õćó  Āîšć 

   
48 đôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ	Asplenium nidus
ǰĒúąÿðĂøŤ×ĂÜđôŗøŤî×šćĀúüÜĀúĆÜúć÷ 69 
49 đßČĚĂøćÿćđĀêčēøÙĔïĕĀöšĒúąñúđîŠćĔîóČßǰ	Alternaria alternata
 69 
50 ×ĆĚîêĂîÖćøđêøĊ÷öêĆüĂ÷ŠćÜÙüïÙčö 71 
51 ×ĆĚîêĂîÖćøđêøĊ÷öĂčðÖøèŤÿĞćĀøĆïìĞćĒïïÝĞćúĂÜĒîüêĆĚÜ 71 
52 ×ĆĚîêĂîÖćøüćÜĒïïÝĞćúĂÜĒîüêĆĚÜ 72 
53 ×ĆĚîêĂîÖćø÷šĂöÿĊǰSafranin O 72 
54 ×ĆĚîêĂîÖćøđÖĘïêĆüĂ÷ŠćÜÙüïÙčö 73 
55 ÖćøđÝČĂÝćÜÿĊ÷šĂöÝćÖđîČĚĂĒÖšüöĆÜÖø 73 
56 ÖćøîĞćÿĊ÷šĂöÝćÖđîČĚĂĒÖšüöĆÜÖøöć÷šĂöúąĂĂÜđøèĎ 73 
57 AǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊíøøößćêĉÝćÖđîČĚĂĒÖšüöĆÜÖøǰÙüćöđ×šö×šîǰ��1; BǰúąĂĂÜ

đøèĎìĊę÷šĂöéšü÷ÿĊíøøößćêĉÝćÖđîČĚĂĒÖšüöĆÜÖøǰÙüćöđ×šö×šîǰ��2; CǰúąĂĂÜđøèĎìĊę÷šĂö
éšü÷ÿĊíøøößćêĉÝćÖđîČĚĂĒÖšüöĆÜÖøǰÙüćöđ×šö×šîǰ��4; DǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊ
íøøößćêĉÝćÖđîČĚĂĒÖšüöĆÜÖøǰÙüćöđ×šö×šîǰ��8; EǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊíøøößćêĉ
ÝćÖđîČĚĂĒÖšüöĆÜÖøǰÙüćöđ×šö×šîǰ��16 

74 

  
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 



 

 
 

 

ÿĆâúĆÖþèŤĒúąÙĞć÷ŠĂ 
 
AHSǰ  ÙèąÿĀđüßýćÿêøŤǰ	Allied Health Sciences
 
AMǰ  ÖŠĂîđìĊę÷Üǰ	Ante meridiem
 
DW   îĚĞćÖúĆęîǰ	DJTUJMMFEǰXBUFS
 
cm   đàîêĉđöêøǰ	Centimeter
 

�DN   êćøćÜđàîêĉđöêøǰ	Square centimeter
 
Covid�19  	Coronavirus disease 2019
 
E  ìĉýêąüĆîĂĂÖǰ	East
 
E  đÿšîñŠćýĎî÷ŤÖúćÜǰ	Equatorial axis
 
km�hǰ  ÖĉēúđöêøêŠĂßĆęüēöÜǰ	Kilometre per hour
 
m   đöêøǰ	Meter
 
Max   ÙŠćÿĎÜÿčéǰ	Maximum
 
Min   ÙŠćêęĞćÿčéǰ	Minimum
 
ml   öĉúúĉúĉêøǰ	Milliliter
 
mm   öĉúúĉúĉêøǰ	Millimeter
 
N  ìĉýđĀîČĂǰ	North
 
NUǰ  öĀćüĉì÷ćúĆ÷îđøýüøǰ	Naresuan University
 
LM   ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰ	Light microscope
 
P   đÿšîñŠćĒÖî×ĆĚüǰ	Polar axis
 
RHǰ  ÙüćößČĚîÿĆöóĆìíŤǰ	Relative humidity
 
S.D.  ÙŠćÿŠüîđïĊę÷Üđïîöćêøåćî (Standard deviation) 
SEM  ÖúšĂÜÝčúìøøýîŤĂĉđúĘÖêøĂîĒïïÿŠĂÜÖøćéǰ	Scanning electron microscope
 

�TQQ   ÿć÷óĆîíčŤǰ	Species
 
TEM   ÖúšĂÜÝčúìøøýîŤĂĉđúĘÖêøĂîĒïïÿŠĂÜñŠćîǰ	Transmission electron microscope
 
Tǰ  ĂčèĀõĎöĉǰ	Temperature
 
WVǰ  ĂĆêøćÙüćöđøĘüúöǰ	Wind velocity
 
wm   ĕöēÙøđöêøǰ	Micrometer
 
wl   ĕöēÙøúĉêøǰ	Microliter
 
°Cǰ  ĂÜýćđàúđàĊ÷ÿǰ	Degree celsius
 

http://www.ahs.nu.ac.th/th/
http://www.ahs.nu.ac.th/th/
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ïììĊęǰ� 

 

ïìîĞć 

 

ÙüćöÿĞćÙĆâĒúąìĊęöć×ĂÜðŦâĀć 
úąĂĂÜđøèĎđðŨîđàúúŤÿČïóĆîíčŤđóýñĎš×ĂÜóČßéĂÖǰēé÷úąĂĂÜđøèĎÝąĂ÷ĎŠïøĉđüèĂĆïđøèĎǰĒúąđöČęĂ

ĂĆïđøèĎĒÖŠđêĘöìĊęĂĆïđøèĎÝąĒêÖĂĂÖĒúąÝąëĎÖîĞćóćĕðēé÷ðŦÝÝĆ÷ĀøČĂêĆüîĞćóćúąĂĂÜđøèĎǰđßŠîǰÖøąĒÿ
úöǰÖøąĒÿîĚĞćǰĒöúÜǰöîčþ÷ŤǰĒúąðŦÝÝĆ÷ĂČęîėǰĔîÖćøìĊęÝąøąïčßîĉéĒúąúĆÖþèą×ĂÜúąĂĂÜđøèĎêšĂÜ
óĉÝćøèćĀúć÷Ă÷ŠćÜéšü÷ÖĆîǰđßŠîǰ×îćéǰøĎðøŠćÜǰ×ĆĚüǰĒúąÿööćêø×ĂÜđøèĎøüöëċÜßŠĂÜđðŗéêŠćÜėǰ×ĂÜ
úąĂĂÜđøèĎǰĕéšĒÖŠǰøĎđðŗéǰøŠĂÜđðŗéǰßŠĂÜđðŗéĒïïñÿöǰĒúąúüéúć÷×ĂÜóČĚîñĉüúąĂĂÜđøèĎǰĒúąđøèĎüĉì÷ćǰ
ÙČĂǰÖćøýċÖþćđÖĊę÷üÖĆïđøèĎ×ĂÜóČßéĂÖøüöëċÜÿðĂøŤ×ĂÜóČßǰđßŠîǰóČßĔîÖúčŠöđôŗøŤîǰĕïøēĂĕôêŤǰÿćĀøŠć÷ǰ
ĒúąđĀĘéǰēé÷ÖćøýċÖþćúąĂĂÜđøèĎîĆĚîÿćöćøëîĞćöćĔßšðøąē÷ßîŤĕéšĀúć÷éšćîéšü÷ÖĆîǰđßŠîǰ
ĂîčÖøöüĉíćîǰóĆîíčýćÿêøŤǰüĉüĆçîćÖćøǰîĉêĉüĉì÷ćýćÿêøŤǰàćÖéċÖéĞćïøøóŤǰÖćøđÖĉéõĎöĉĒóšǰǰÖćøðøąđöĉî
éšćîÿĉęÜĒüéúšĂöǰĒúąÙüćöÿĆöóĆîíŤ×ĂÜÿĉęÜöĊßĊüĉêÖĆïÿĉęÜĒüéúšĂöǰ	1
 

ÿŠüîîĉêĉüĉì÷ćýćÿêøŤǰÙČĂǰÖćøîĞćđĂćÙüćöøĎšìćÜüĉì÷ćýćÿêøŤìčÖÿć×ćöćðøą÷čÖêŤĔßšđóČęĂ
ðøąē÷ßîŤĔîéšćîÖãĀöć÷ǰđßŠîǰÖćøđÖĘïĒúąêøüÝÿĂïĀúĆÖåćîǰÿëćîìĊęđÖĉéđĀêčđóČęĂÙšîĀćÙüćöÝøĉÜ
ĒúąóĉÿĎÝîŤÖćøÖøąìĞćÙüćöñĉé×ĂÜñĎšêšĂÜĀćĀøČĂÝĞćđú÷ǰàċęÜÝąîĞćĕðĔßšđðŨîĀúĆÖåćîĔîÖćøüĉîĉÝÞĆ÷
ñĎšêšĂÜĀćĀøČĂÝĞćđú÷ìĊęÖøąìĞćÙüćöñĉéǰ	2
 

îĉêĉđøèĎüĉì÷ćđðŨîÖćøýċÖþćøĎðøŠćÜúĆÖþèąúąĂĂÜđøèĎĒúąÿðĂøŤóČßǰøüöìĆĚÜđĀĘéøćđóČęĂĔßšđðŨî
ĀúĆÖåćîðøąÖĂïÖćøÿČïÿüîìćÜîĉêĉüĉì÷ćýćÿêøŤǰđóČęĂïĆÜÙĆïĔßšĔîìćÜÖãĀöć÷ǰēé÷ýćÿêøŤîĊĚÿćöćøë
ĔßšĔîÖćøøąïčÿëćîìĊęđÖĉéđĀêčǰÿČïĀćñĎšêšĂÜĀćĒúąđĀ÷ČęĂĒúąìĊęöć×ĂÜüĆêëčó÷ćîǰ	3-7
 

ÿĞćĀøĆïêĆüĂ÷ŠćÜÝćÖÖøèĊýċÖþćìĊęĔßšîĉêĉđøèĎĔîÖćøøąïčÿëćîìĊęđÖĉéđĀêčĔîðøąđìýĂĂÿđêøĊ÷ǰǰǰ
ðŘǰÙ�ý�ǰ1959 đóČęĂÿČïĀćñĎšÖøąìĞćÙüćöñĉéǰēé÷öĊñĎšßć÷ÿĎâĀć÷ǰĒêŠĕöŠóïøŠćÜ×ĂÜñĎšÿĎâĀć÷ǰìćÜêĞćøüÝ
ÝċÜĕéšîĞćêĆüĂ÷ŠćÜēÙúîÝćÖøĂÜđìšćïĎìÿŠÜĕð÷ĆÜǰDr�ǰWilhelm KlausǰđóČęĂìĞćÖćøüĉđÙøćąĀŤēÙúîïî
øĂÜđìšćïĎìéĆÜÖúŠćüǰóïúąĂĂÜđÖÿø×ĂÜêšîǰmodern spruce, willow Ēúąǰalder  ĒúąúąĂĂÜđøèĎǰ
miocene age fossil hickory ēé÷ǰDr�ǰKlaus ĕéšøąïčêĞćĒĀîŠÜ×ĂÜúąĂĂÜđøèĎìĊęêĉéïîøĂÜđìšćïĎìǰ
ÙČĂìćÜêĂîđĀîČĂ×ĂÜđüĊ÷îîćǰĔÖúšÖĆïĒöŠîĚĞćéćîĎðǰǰĒúąìĞćĔĀšÛćêÖø÷ĂöøĆïÿćøõćóǰ	8
ǰĒúą
ÖøèĊýċÖþćǰBaby DoeǰĔîøĆåĒöÿàćàĎđàÿǰðøąđìýÿĀøĆåĂđöøĉÖćǰóïýó×ĂÜđéĘÖñĎšĀâĉÜàċęÜëĎÖĀŠĂđĂćĕüš
éšü÷ëčÜ×÷ąǰĔïĀîšćĒúąúć÷îĉĚüöČĂïĉéđïĊĚ÷üǰÝćÖîĆĚîđÝšćĀîšćìĊęÝċÜìĞćÖćøüĉđÙøćąĀŤìćÜîĉêĉđøèĎüĉì÷ćǰìĞć
ĔĀšìøćïüŠćđéĘÖîŠćÝąĂćýĆ÷Ă÷ĎŠïøĉđüèêąüĆîĂĂÖđÞĊ÷ÜĔêš×ĂÜǰArnold Arboreturn ×ĂÜđöČĂÜïĂÿêĆîǰ
đîČęĂÜÝćÖóïúąĂĂÜđøèĎ×ĂÜêšîǰCedrus 	9
ǰ 

https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%A5%E0%B8%A5%E0%B9%8C%E0%B8%AA%E0%B8%B7%E0%B8%9A%E0%B8%9E%E0%B8%B1%E0%B8%99%E0%B8%98%E0%B8%B8%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%94%E0%B8%AD%E0%B8%81
https://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B1%E0%B8%9A%E0%B9%80%E0%B8%A3%E0%B8%93%E0%B8%B9&action=edit&redlink=1
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ÿŠüîÖćøĔßšîĉêĉđøèĎĔîÖćøßŠü÷øąïčêĆüêî×ĂÜïčÙÙúđðŨîÖøèĊýċÖþćǰĔîðøąđìýîĉüàĊĒúîéŤđÖĉé

đĀêčđéĘÖĀâĉÜëĎÖúĆÖóćêĆü×èąđéĉîĂ÷ĎŠïîëîîǰöĊÖćøìĞćøšć÷øŠćÜÖć÷Ēúą×Šö×ČîđĀ÷ČęĂǰĔîìĊęđÖĉéđĀêčóïóčŠö

ĕöšǰCoprosma ìĊęöĊĂ÷ĎŠìĆęüĕðĔîðøąđìýîĉüàĊĒúîéŤǰēé÷óČßßîĉéîĊĚöĊđÖÿøìĊęëĎÖúöóĆéóćÖøąÝć÷ĂĂÖĕð

ĕéšÜŠć÷ǰĒúąĔîóČĚîìĊęđÖĉéđĀêčđðŨîóČĚîìĊęìĊęöĊÙüćößČĚîÿĎÜĒúą÷ĆÜöĊđĀĘéøćđÝøĉâđêĉïēêĂ÷ĎŠđðŨîÝĞćîüîöćÖǰǰǰ

ÝċÜìĞćĔĀšóïǰǰFungal hyphae ×ĂÜđßČĚĂøćđ×šćĕððąðîĒúąêĉéÖĆïúąĂĂÜđÖÿø×ĂÜóČßĕéšǰđĀêčîĊĚÝċÜìĞć

ĔĀšúąĂĂÜđøèĎĔîóČĚîìĊęîĊĚöĊúĆÖþèąìĊęđðŨîđĂÖúĆÖþèŤĒêÖêŠćÜÝćÖìĊęĂČęîǰēé÷úąĂĂÜđøèĎđĀúŠćîĊĚ÷ĆÜóïïî

đÿČĚĂñšć×ĂÜđĀ÷ČęĂǰĒúąñĎšêšĂÜĀćÝćÖÖćøìĞćǰVaginal swabs ÿćöćøë÷Čî÷ĆîüŠćđĀ÷ČęĂĕéšëĎÖ×Šö×ČîÝøĉÜǰ

	10
ǰ 

îĂÖÝćÖîĊĚđÖÿøéĂÖĕöš÷ĆÜÿćöćøëĔßšđðŨîĀúĆÖåćîĔîüĆêëčó÷ćîĕéšǰēé÷êĆüĂ÷ŠćÜúąĂĂÜđÖÿøìĊę

đÖĘïĕéšÝćÖüĆêëčó÷ćîÿćöćøëïŠÜïĂÖðøąüĆêĉÖćøđéĉîìćÜ×ĂÜüĆêëčó÷ćîĕéšǰĕöŠüŠćÝąđðŨîðøąüĆêĉÖćø×î

ëŠć÷÷ćđÿóêĉéǰđÜĉîǰĒúąüĆêëčēïøćèìĊęöĊÙčèÙŠćìćÜðøąüĆêĉýćÿêøŤĀøČĂĒöšÖøąìĆęÜìĊęöć×ĂÜĂćĀćøĒúą

ñúĉêõĆèæŤĂćĀćøǰ	8
 

đîČęĂÜÝćÖĔîðŦÝÝčïĆîöĊÙéĊÙüćöđÖĉé×ċĚîöćÖöć÷ĒúąĔîïćÜÙéĊÖćøĔßšÜćîéšćîîĉêĉüĉì÷ćýćÿêøŤ
đ×šćöćöĊÿŠüîßŠü÷ĔîÖćøêøüÝÿĂïđïćąĒÿ×ĂÜÙéĊǰĔîïćÜÙøĆĚÜđÜČęĂîÜĞćìĊęĕéšĂćÝĕöŠĕéšßŠü÷ĔĀšđÝšćĀîšćìĊę
êĞćøüÝÿćöćøëÿČïĀćđóČęĂøąïčêĆüñĎšÖøąìĞćñĉéĒúąđĀ÷ČęĂǰøŠĂÜøĂ÷×ĂÜĀúĆÖåćîĒúąÿëćîìĊęđÖĉéđĀêč ǰǰǰǰ
îĉêĉđøèĎÝċÜđ×šćöćđðŨîÿŠüîĀîċęÜ×ĂÜÖćøøąïčêĆüñĎšđÖĊę÷ü×šĂÜĔîÙéĊǰĀúĆÖåćîìĊęÝąîĞćĕðÿĎŠÖćøÝĆïÖčöñĎšÖøąìĞć
ÙüćöñĉéǰøüöìĆĚÜÖćøøąïčÿëćîìĊęđÖĉéđĀêčǰđóČęĂĔĀšĀúĆÖåćîöĊÙüćöÿöïĎøèŤöćÖ×ċĚîÝċÜöĊÖćøĔßšÿć×ćüĉßćîĊĚ
øŠüöÖĆïĀúĆÖåćîĀúĆÖìćÜîĉêĉüĉì÷ćýćÿêøŤĂČęîđßŠîǰ%/"ǰÖćøøąïčÙøćïđúČĂéĒúąĀöĎŠđúČĂéǰúć÷îĉĚüöČĂ
đðŨîêšîǰǰéĆÜîĆĚîǰÖćøýċÖþćÜćîéšćîđøèĎüĉì÷ćēé÷ìĞćÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎđóČęĂîĞćöćĔßšđðŨî×šĂöĎú
ĔîÜćîéšćîîĉêĉđøèĎüĉì÷ćđïČĚĂÜêšî×ĂÜÿëćîìĊęìĊęìĞćÖćøýċÖþćÝċÜöĊÙüćöÿĞćÙĆâǰđîČęĂÜÝćÖ×šĂöĎúéšćîîĉêĉ
đøèĎÿćöćøëĔßšđðŨîĀúĆÖåćîĀúĆÖåćîđóČęĂøąïčÿëćîìĊęđÖĉéđĀêčǰêĆüñĎšđÖĊę÷ü×šĂÜĔîÙéĊĒúąĀúĆÖåćîìĊęđðŨî
ðøąē÷ßîŤĔîÙéĊÙüćöǰéĆÜîĆĚî×šĂöĎúßîĉéúąĂĂÜđøèĎïøĉđüèøĂïÙèąÿĀđüßýćÿêøŤÿćöćøëđóČęĂđðŨî
ĀúĆÖåćî×šĂöĎúéšćîîĉêĉđøèĎ×ĂÜïøĉđüèîĊĚǰđîČęĂÜÝćÖ÷ĆÜĕöŠöĊÖćøýċÖþćßîĉéúąĂĂÜđøèĎĔîÿëćîìĊęĒĀŠÜîĊĚöć
ÖŠĂîǰéĆÜîĆĚîÖćøÝĞćúĂÜøĎðĒïïïčÙÙúĒúąĀúĆÖåćîēé÷ĔßšđÿČĚĂìĊęìĞćÝćÖñšćòŜć÷ǰ	�
ǰÝċÜöĊÙüćöđĀöćąÿö
ĔîÖćøđÖĘïúąĂĂÜđøèĎ×ĂÜóČßéĂÖøĂïïøĉđüèÙèąÿĀđüßýćÿêøŤđîČęĂÜÝćÖ×šĂöĎúéšćîîĉêĉđøèĎïîđÿČĚĂ
ïøĉđüèîĊĚĕöŠđÙ÷öĊÖćøøć÷ÜćîǰđóČęĂĔĀšĕéš×šĂöĎúìĊęĕéšĔîÖćøýċÖþćîĊĚđðŨî×šĂöĎúÿĞćĀøĆïÖćøÿîĆïÿîčî
ĀúĆÖåćîìćÜîĉêĉüĉì÷ćýćÿêøŤĔîðøąđìýĕì÷êŠĂĕðǰđîČęĂÜÝćÖĔîêŠćÜðøąđìýǰđßŠîǰÿĀøĆåĂđöøĉÖćǰïćÜ
ðøąđìýĔîìüĊð÷čēøðǰîĉüàĊĒúîéŤǰĕéšĔßšîĉêĉđøèĎüĉì÷ćĔîÖćøßŠü÷ĕ×ÙéĊøŠüöÖĆïĔßšđðŨîĀúĆÖåćîĂČęîėǰđóČęĂ
óĉÿĎÝîŤ×šĂđìĘÝÝøĉÜĔîÙéĊÙüćöǰēé÷ĔßšúąĂĂÜđøèĎÝćÖóČßéĂÖĒúąÿðĂøŤđôŗøŤîĒúąøćĔîÖćøðøąÖĂï
ÙĞćĔĀšÖćøĒúąĀúĆÖåćîÝćÖïčÙÙúìĊęđÖĊę÷ü×šĂÜǰĂĆîÝąîĞćĕðàċęÜÖćøïĆÜÙĆïìćÜÖãĀöć÷ìĆĚÜìćÜĒóŠÜĀøČĂ
ìćÜĂćâćđóČęĂîĞćêĆüÖøąìĞćÙüćöñĉéöćøĆïēìþìćÜÖãĀöć÷đóČęĂÙüćö÷čêĉíøøöêŠĂĕðǰ	11
ǰĒúąúąĂĂÜ
đøèĎ÷ĆÜÿćöćøëĔßšÿČïĀćìĊęöćìĊęĕð×ĂÜÿĉęÜ×ĂÜǰĒúąĔîïćÜÖøèĊ÷ĆÜßŠü÷ĔîÖćøĕ×ÙéĊǰđÖĊę÷üÖĆïĒĀúŠÜìĊęöć
×ĂÜ÷ćđÿóêĉéǰđÜĉîǰüĆêëčēïøćèǰĒúąĂćĀćøïćÜßîĉéǰ	12
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îĉêĉđøèĎüĉì÷ćöĊðøąē÷ßîŤĂ÷ŠćÜ÷ĉęÜĔîÖøèĊìĊęđðŨîĀúĆÖåćîđóČęĂìĊęÝąøąïčÖćøđÙúČęĂî÷šć÷ĀøČĂöĊÖćø
đÖĉéđĀêčĂćßâćÖøøöĔîõĎöĉøĆåýćÿêøŤǰēé÷ÖćøĔßšøĎðøŠćÜúĆÖþèąĒúą×îćéøüöëċÜÙčèÿöïĆêĉĂČęîėǰ×ĂÜ
úąĂĂÜđøèĎ×ĂÜóĆîíčŤóČßìĊęĒêÖêŠćÜÖĆîßŠü÷øąïčóĉÖĆé×ĂÜÿëćîìĊęđÖĉéđĀêčĀøČĂÖćøđÙúČęĂî÷šć÷ýóǰÿĞćĀøĆï
êĆüĂ÷ŠćÜÖćøĔßšîĉêĉđøèĎüĉì÷ćĔßšđðŨîĀúĆÖåćîðøąÖĂïÖćøÿČïÿüîÙéĊĒóŠÜĒúąÙéĊĂćâćĔîĀúć÷ðøąđìýǰ
đßŠîǰÿĀøĆåĂđöøĉÖćǰîĉüàĊĒúîéŤǰĂĂÿđêøĊ÷ǰĒêŠÿŠüîĔĀâŠĔîĀúć÷ðøąđìýìĆęüēúÖ÷ĆÜöĊÖćøĔßšÙüćöøĎš
ìćÜéšćîîĉêĉđøèĎüĉì÷ćĂ÷ĎŠîšĂ÷öćÖǰøüöìĆĚÜðøąđìýĕì÷ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜĔîÝĆÜĀüĆéóĉþèčēúÖ÷ĆÜĕöŠöĊ
ÖćøýċÖþćđøČęĂÜîĊĚǰéĆÜîĆĚîüĆêëčðøąÿÜÙŤ×ĂÜÖćøýċÖþćîĊĚđóČęĂýċÖþćúąĂĂÜđøèĎ×ĂÜóČßĒúąúąĂĂÜđøèĎìĊęêĉé
Ă÷ĎŠïîđÿČĚĂñšćĀøČĂđÙøČęĂÜĒêŠÜÖć÷ĒúąìĞćÖćøđðøĊ÷ïđìĊ÷ïúĆÖþèąúąĂĂÜđøèĎ×ĂÜóČßÖĆïúąĂĂÜđøèĎìĊę
Ă÷ĎŠïîđÿČĚĂñšćĒúąđÙøČęĂÜĒêŠÜÖć÷ǰēé÷ĕéšìĞćÖćøýċÖþćĔîïøĉđüèóČĚîìĊęøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüß
ýćÿêøŤǰĒúąđóČęĂüĉđÙøćąĀŤúąĂĂÜđøèĎǰĕéšĒÖŠǰpollen concentration ĒúąđóČęĂýċÖþćÙüćöÿĆöóĆîíŤ
×ĂÜúąĂĂÜđøèĎ×ĂÜóČßéĂÖǰÿðĂøŤ×ĂÜóČßÝĞćóüÖđôŗøŤîøüöìĆĚÜđĀĘéøćÖĆïúąĂĂÜđøèĎìĊęêĉéĂ÷ĎŠïøĉđüè
đÿČĚĂñšćĒúąđÙøČęĂÜĒêŠÜÖć÷ǰēé÷ÖøèĊýċÖþćÝąìĞćÖćøýċÖþćïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰ
øüöìĆĚÜöĊÖćøýċÖþćîĞćøŠĂÜđóČęĂĀćüĉíĊÖćøìĊęđĀöćąÿöĔîÖćøêøüÝúąĂĂÜđøèĎĒúąĀćÙüćöđ×šö×šîĒúą
øą÷ąđüúć×ĂÜÿĊǰSafranin O ìĊęđĀöćąÿöĔîÖćø÷šĂöêĆüĂ÷ŠćÜúąĂĂÜđÖÿø×ĂÜóČßǰǰĂĊÖìĆĚÜ÷ĆÜýċÖþć
úąĂĂÜđøèĎìĊęîĞćēé÷úöĔîĒïïÝĞćúĂÜĔîĒîüêĆĚÜĒúąĒîüøćïđóČęĂđðŨîðøąē÷ßîŤĔîìćÜîĉêĉđüßýćÿêøŤ
×ĂÜóČĚîìĊęìĊęìĞćÖćøýċÖþćêŠĂĕð 

üĆêëčðøąÿÜÙŤ×ĂÜüĉì÷ćîĉóîíŤǰ 
��đóČęĂýċÖþćÖćøđðøĊ÷ïđìĊ÷ïúĆÖþèąúąĂĂÜđøèĎ×ĂÜóČßøĂïïøĉđüèìĊęýċÖþćÖĆïúąĂĂÜđøèĎìĊę

Ă÷ĎŠïîêĆüĂ÷ŠćÜđÿČĚĂñšćĒúąđÙøČęĂÜĒêŠÜÖć÷ǰēé÷ĕéšìĞćÖćøýċÖþćĔîïøĉđüèóČĚîìĊęøĂïêċÖĂćÙćøìĊęìĞćÖćø

ÙèąÿĀđüßýćÿêøŤǰđóČęĂđðŨî×šĂöĎúđïČĚĂÜêšîìćÜîĉêĉüĉì÷ć×ĂÜÙèąêŠĂĕð 

��đóČęĂüĉđÙøćąĀŤúąĂĂÜđøèĎǰĕéšĒÖŠǰpollen concentration ĒúąđóČęĂýċÖþćÙüćöÿĆöóĆîíŤ×ĂÜ

úąĂĂÜđøèĎ×ĂÜóČßéĂÖǰÿðĂøŤ×ĂÜóČßÝĞćóüÖđôŗøŤîøüöìĆĚÜđĀĘéøćÖĆïúąĂĂÜđøèĎìĊęêĉéĂ÷ĎŠïøĉđüèđÿČĚĂñšć

ĒúąđÙøČęĂÜĒêŠÜÖć÷ǰēé÷ÖøèĊýċÖþćïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤ 

3�ÖćøýċÖþćîĞćøŠĂÜđóČęĂĀćüĉíĊÖćøìĊęđĀöćąÿöĔîÖćøêøüÝúąĂĂÜđøèĎĒúąĀćÙüćöđ×šö×šîĒúą
øą÷ąđüúć×ĂÜÿĊǰSafraninǰO ìĊęđĀöćąÿöĔîÖćø÷šĂöêĆüĂ÷ŠćÜúąĂĂÜđÖÿø×ĂÜóČßǰĂĊÖìĆĚÜ÷ĆÜýċÖþć
úąĂĂÜđøèĎìĊęîĞćēé÷úöĔîĒïïÝĞćúĂÜĔîĒîüêĆĚÜĒúąĒîüøćïđóČęĂđðŨîðøąē÷ßîŤĔîìćÜîĉêĉđüßýćÿêøŤ
×ĂÜóČĚîìĊęìĊęìĞćÖćøýċÖþćêŠĂĕð 
 
×Ăïđ×êÖćøüĉÝĆ÷ 

ÜćîüĉÝĆ÷îĊĚđðŨîÖćøýċÖþćÙüćöÿĆöóĆîíŤ×ĂÜúąĂĂÜđøèĎ×ĂÜóČßéĂÖìĊęêĉéĂ÷ĎŠïîđÿČĚĂñšćïøĉđüè

øĂïìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰöĀćüĉì÷ćúĆ÷îđøýüøǰÝĆÜĀüĆéóĉþèčēúÖǰēé÷ìĞćÖćøđÖĘïêĆüĂ÷ŠćÜßŠüÜ

đéČĂîđöþć÷îëċÜđéČĂîöĉëčîć÷îǰó�ý�ǰ���� 
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ïììĊęǰ2 

 

ìïìüîüøøèÖøøö 

 
úąĂĂÜđøèĎÝĆéðŨîđàúúŤÿČïóĆîíčŤđóýñĎšǰêćöúĞćéĆïüĉüĆçîćÖćøÝąóïĂ÷ĎŠĔîóČßǰ2 ÖúčŠöǰÙČĂǰÖúčŠö

ÿîǰ	Gymnosperms
ǰĒúąÖúčŠöóČßéĂÖǰ	Angiosperms
ǰúąĂĂÜđøèĎÖĞćđîĉéöćÝćÖĕöēÙøÿðĂøŤöć
đíĂøŤđàúúŤǰĒïŠÜđàúúŤĒïïǰĕöēĂàĉÿǰĔĀšǰ4 ĕöēÙøÿðĂøŤĒêŠúąǰĕöēÙøÿðĂøŤöĊÖćøĒïŠÜđàúúŤĒïïǰĕöēìàĉÿǰ
ĂĊÖÙøĆĚÜǰĀîċęÜĔĀšđàúúŤđÝđîđøìĊôǰĒúąđàúúŤìĉüðşǰêŠĂöćñîĆÜ×ĂÜĕöēÙøÿðĂøŤÝąĀîć×ċĚîĒúąðøćÖä
úüéúć÷ïîñĉüßĆĚîîĂÖǰĔîøą÷ąîĊĚÝąđøĊ÷ÖĕöēÙøÿðĂøŤüŠćǰúąĂĂÜđøèĎĀøČĂúąĂĂÜđÖÿøǰ	õćóǰ1
ǰǰǰǰǰǰǰ
ÝąóïúąĂĂÜđøèĎĕéšĔîĂĆïúąĂĂÜđøèĎǰ	Anther
ǰ×ĂÜđÖÿøđóýñĎšǰĔîđÞóćąóČßìĊęöĊđöúĘéđìŠćîĆĚîìĊęÝąöĊ
úąĂĂÜđøèĎǰ×îćé×ĂÜúąĂĂÜđøèĎ×ĂÜóČßĒêŠúąßîĉéĒêÖêŠćÜÖĆîöĊêĆĚÜĒêŠđÿšîñŠćîýĎî÷ŤÖúćÜîšĂ÷ÖüŠć ǰǰ
10 µm ÝîëċÜöćÖÖüŠćǰ200 µm 

ǰ 

ǰ 
õćóǰ1ǰÖćøđÖĉé×ĂÜúąĂĂÜđøèĎǰǰ	��
 

ǰ 
ĕéšýċÖþć×îćé×ĂÜúąĂĂÜđøèĎēé÷ÖćøüĆéÝćÖđÿšîñŠćîýĎî÷ŤÖúćÜÿŠüîìĊę÷ćüǰìĊęÿč é×ĂÜúąĂĂÜđøèĎǰǰǰǰǰǰǰ
ĕöŠüĆéøüöÿŠüîêŠćÜėǰìĊę÷ČęîĂĂÖöćÝćÖñîĆÜ×ĂÜúąĂĂÜđøèĎĒúąĕéšÝĆéÖúčŠöĕüšǰéĆÜîĊĚ 
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úąĂĂÜđøèĎ×îćéđúĘÖöćÖǰ   îšĂ÷ÖüŠćǰ10 µm 
úąĂĂÜđøèĎ×îćéđúĘÖǰ   10 -ǰ25 µm 
úąĂĂÜđøèĎ×îćéÖúćÜǰ   25 -ǰ50ǰµm 
úąĂĂÜđøèĎ×îćéĔĀâŠǰ   50 -ǰ100 µm 
úąĂĂÜđøèĎ×îćéĔĀâŠöćÖǰ  100 -ǰ200ǰµm 
úąĂĂÜđøèĎ×îćé÷ĆÖþŤǰ   öćÖÖüŠćǰ200 µm 

ēÙøÜÿøšćÜ×ĂÜñîĆÜúąĂĂÜđøèĎÝąöĊÿŠüîðøąÖĂïĀúĆÖĂ÷ĎŠǰ2 ÿŠüîǰÙČĂǰÿŠüîìĊęđðŨîñîĆÜßĆĚîîĂÖǰ
đøĊ÷ÖđĂÖàĊîǰ	exine
ǰĒúąÿŠüîìĊęđðŨîñîĆÜßĆĚîĔîđøĊ÷ÖĂĉîìĊîǰ	intine
ǰĔîßĆĚî×ĂÜđĂÖàĊîÝąĒïŠÜđðŨîßĆĚî
÷ŠĂ÷ǰĂĊÖǰ2 ßĆĚîǰÙČĂǰđîÖàĊîǰ	nexine 
ǰđðŨî×ĆĚîìĊęĂ÷ĎŠêĉéÖĆïßĆĚîĂĉîìĊîĔîßĆĚîîĊĚĕöŠöĊúüéúć÷ǰĒúąßĆĚîđàÖàĊîǰ
	sexine
ǰàċęÜĔîßĆĚîîĊĚ÷ĆÜĒïŠÜĂĂÖđðŨîßĆĚî÷ŠĂ÷ĕéšĂĊÖǰ2 ßĆĚîǰÙČĂǰÙĂúĆöđöúúćǰ	columellae
ǰĂ÷ĎŠêĉéÖĆïßĆĚî
đîÖàĊîǰđðŨîßĆĚîìĊęöĊÿŠüîðøąÖĂïêĆĚÜêøÜÙúšć÷đÿćǰĒúąßĆĚîđìÖìĆöǰ	tectum
ǰöĊúĆÖþèąđðŨîĒñŠîÙúšć÷
ĀúĆÜÙćĂ÷ĎŠđĀîČĂßĆĚîÙĂúĆöđöúúćǰàċęÜúüéúć÷êŠćÜėǰ×ĂÜúąĂĂÜđøèĎÝąðøćÖãĂ÷ĎŠïîßĆĚîîĊĚǰ 	õćóǰ2
ǰ
ĂÜÙŤðøąÖĂï×ĂÜßĆĚîǰđĂÖàĊîÝąđðŨîÿćøÿðĂøŤēøóĂúđúîĉîǰ 	sporopollenin
ǰđðŨîóĂúĉđöĂøŤǰ
	polymer
ǰ×ĂÜǰmonoǰĀøČĂǰdicarboxylic fatty acid àċęÜöĊÙčèÿöïĆêĉìîìćîêŠĂÿõćóĒüéúšĂöìĊę
ĒĀšÜǰĂčèĀõĎöĉÿĎÜǰĒúąÙüćöđðŨîÖøééŠćÜǰÝċÜĕöŠđîŠćÿúć÷ñčóĆÜÜŠć÷ǰéĆÜîĆĚîÿćøÿðĂøŤēøóĂúđúîĉîÝċÜđðŨî
ÿćøìĊęøĆÖþćøŠĂÜøĂ÷×ĂÜúąĂĂÜđøèĎĔîàćÖéċÖéĞćïøøóŤ×ĂÜóČßĔĀšÙÜĂ÷ĎŠöćĕéšÝîëċÜìčÖüĆîîĊĚǰ ǰǰǰǰǰǰǰǰǰǰ
ĒöšüŠćĂÜÙŤðøąÖĂïìćÜßĊüüĉì÷ćĂČęîėǰĕéšÿĎâÿúć÷ĕðĀöéĒúšüÖĘêćöǰÿŠüîĔîßĆĚîĂĉîìĊîÝąðøąÖĂïéšü÷
ÿćøÝĞćóüÖǰđàúúĎēúÿǰ	cellulose
ǰĒúąēðøêĊîǰ	protein
ǰóïÿćøðøąÖĂïìĆĚÜǰ2 ßîĉéîĊĚĔîñîĆÜđàúúŤ
ðåöõĎöĉìčÖĒĀŠÜ 

 
õćóǰ2ǰēÙøÜÿøšćÜ×ĂÜñîĆÜúąĂĂÜđøèĎǰ	��
 

ĕéšÿĞćøüÝóïàćÖéċÖéĞćïøøóŤ×ĂÜúąĂĂÜđøèĎ×ĂÜóČßǰÿÖčúǰAquilapollenite ĔîõćÙêąüĆîêÖ
đÞĊ÷ÜđĀîČĂðøąđìýðćÖĊÿëćîìĆĚÜĀöéǰ3 ßîĉéǰÙČĂǰAquilapollenites amplus, A� reductus Ēúąǰ
Aquilopollenits sp�ǰĒúšüĕéšĔßšüĉíĊìćÜđøèĎüĉì÷ćǰóĉÿĎÝîŤóïüŠćǰóČßßîĉéîĊĚöĊêšîÖĞćđîĉéĂ÷ĎŠĔî÷čÙǰupper 
cretacious ĒúąÖćøìĞćüĉÝĆ÷ĔîÙøĆĚÜîĊĚ÷ĆÜÿîĆïÿîčîÿööêĉåćîìĊęüŠćēúÖĔî÷čÙÖŠĂîöĊĒñŠîéĉîêĉéÖĆîđðŨî
ĒñŠîđéĊ÷üǰ	pangaea
ǰÿŠüîǰHu et al�ǰ	2006
ǰÖĘĕéšĔßšüĉíĊìćÜđøèĎüĉì÷ćǰêøüÝÿĂïúąĂĂÜđøèĎìĊęĂ÷ĎŠĔî
đýþßĉĚîÿŠüîìĊęĒêÖĂĂÖ×ĂÜøĎððŦŪîéĉîđñć×ĂÜìĀćøĒúąöšćĔîÿčÿćî×ĂÜöĀćÝĆÖøóøøéĉÝĉĜîàĊăŠĂÜđêšǰ ǰ
	õćóǰ3
ǰđóČęĂÙšîĀćüŠćđêćđñćìĊęĔßšĔîÖćøðŦŪîøĎððŦŪîóüÖîĊĚĂ÷ĎŠìĊęĕĀîēé÷ÿÖĆéđĂćàćÖéċÖéĞćïøøóŤ×ĂÜ
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úąĂĂÜđøèĎĔîøĎððŦŪîĂĂÖöćĒúšüîĞćĕðđðøĊ÷ïđìĊ÷ïÖĆïêĆüĂ÷ŠćÜúąĂĂÜđøèĎÝćÖǰPollen Flora of 
China ĒúąêĆüĂ÷ŠćÜúąĂĂÜđøèĎ×ĂÜóČßïøĉđüèøĂïėǰÿčÿćîǰÝćÖñúÖćøüĉÝĆ÷ÿĆîîĉþåćîüŠćǰđêćìĊęĔßšðŦŪî
øĎððŦŪîöšćĂ÷ĎŠïøĉđüèðśćĔÖúšėǰÖĆïÿčÿćîǰÿŠüîđêćìĊęðŦŪîøĎððŦŪîìĀćøĂ÷ĎŠĔîóČĚîìĊęðśćìĊęĕÖúĂĂÖĕðĒúąđêćìĊę
ĔßšĔîÖćøðŦŪîîŠćÝąöĊöćÖÖüŠćǰ4 đêćǰĒúąîŠćÝąðŦŪîǰēé÷ßŠćÜòŘöČĂÝćÖĀúć÷ÿĞćîĆÖ 

ǰ 

 
õćóǰ3ǰøĎððŦŪîéĉîđñćĔîÿčÿćî×ĂÜöĀćÝĆÖøóøøéĉÝĉĜîàĊăŠĂÜđêšǰ	��
 

 
êøÜñîĆÜÿŠüîìĊęïćÜìĊęÿčé×ĂÜßĆĚîđĂÖàĊîÝąđÖĉéđðŨîøĂ÷÷čïĔĀšĀúĂéđøèĎǰ 	pollen tube
ǰǰǰǰǰǰ

ēñúŠĂĂÖöćĔîßŠüÜÖćøÜĂÖǰđøĊ÷ÖïøĉđüèîĊĚüŠćßŠĂÜđðŗéïîñîĆÜúąĂĂÜđøèĎǰ 	aperture
ǰöĊĂ÷ĎŠéšü÷ÖĆîǰ2 
ĒïïǰÙČĂßŠĂÜđðŗéĒïïíøøöéćǰ	simple aperture
ǰĒúąßŠĂÜđðŗéĒïïñÿöǰ	compound aperture �ǰ
colporate, ora
ǰÿĞćĀøĆïßŠĂÜđðŗéĒïïíøøöéćǰ÷ĆÜĒïŠÜ÷ŠĂ÷ĂĂÖĕðĕéšĂĊÖǰ2 ĒïïǰÙČĂǰĒïïǰcolpate 
ĀøČĂǰcolpi öĊúĆÖþèąđðŨîøŠĂÜ÷ćüǰöĊÙüćö÷ćüöćÖÖüŠćǰ2 đìŠć×ĂÜÙüćöÖüšćÜǰĒúąĒïïǰporate ĀøČĂǰ
pore öĊúĆÖþèąđðŨîøĎÖúöĀøČĂøĊǰÿŠüîßŠĂÜđðŗéĒïïñÿöǰ	colporate
ǰðøąÖĂïéšü÷ßŠĂÜđðŗéĒïïǰĒúą
Ēïïǰporate øüöÖĆîǰ	õćóǰ4
ǰ 

ǰ 
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õćóǰ4ǰßŠĂÜđðŗéïîñîĆÜúąĂĂÜđøèĎǰA Ēïïǰporate; B Ēïïǰcolpate; C Ēïïǰcolporate 
	��
 

 
 
 
 
 
 
 
 



8 

 

 

 

đöČęĂîĞćøĎðøŠćÜúĆÖþèą×ĂÜßŠĂÜđðŗéǰêĞćĒĀîŠÜĒúąøĎðøŠćÜ×ĂÜúąĂĂÜđøèĎöćðøąÖĂïÖĆîǰìĞćĔĀš
ĕéšúąĂĂÜđøèĎøĎðĒïïêŠćÜǰėǰ	õćóǰ5
 

 

 
õćóǰ5ǰøĎðĒïï×ĂÜúąĂĂÜđøèĎǰ	��
 

ǰ 
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úüéúć÷ïîñîĆÜúąĂĂÜđøèĎǰÙČĂǰúüéúć÷ìĊęðøćÖäïîóČĚîñĉü×ĂÜúąĂĂÜđøèĎǰĀøČĂǰēÙøÜÿøšćÜìĊę
ðÖÙúčöĂ÷ĎŠïîßĆĚîđìÙìĆö×ĂÜúąĂĂÜđøèĎǰàċęÜĂćÝöĊøĎðøŠćÜúĆÖþèąêŠćÜǰėǰÖĆîĒúšüĒêŠßîĉé×ĂÜúąĂĂÜ
đøèĎǰ	õćóǰ6
 

 

 
õćóǰ6ǰúüéúć÷ïîñîĆÜ×ĂÜúąĂĂÜđøèĎǰ	��
 

ǰ 
öĊîĆÖóùÖþýćÿêøŤĀúć÷ìŠćîĕéšýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜúąĂĂÜđøèĎǰéĆÜđßŠîĕéšöĊ

ýċÖþćúĆÖþèąìćÜÿĆèåćîüĉì÷ć×ĂÜúąĂĂÜđøèĎ×ĂÜóČßüÜýŤǰAnacardiaceaeǰóïüŠćúąĂĂÜđøèĎ
ÿŠüîöćÖÝąöĊøĎðĒïïǰtrizonocolporate ĒúąöĊ×ĆĚüĒïïǰisopolar ÝąöĊúąĂĂÜđøèĎÿŠüîîšĂ÷ìĊęöĊ
øĎðĒïïǰtetrazonocolporate ĒúąöĊ×ĆĚüĒïïǰheteropolar ×îćéđÞúĊę÷ÝąóïĂ÷ĎŠĔîßŠüÜǰ17�4 ëċÜ
101�6 µm úąĂĂÜđøèĎöĊøĎðøŠćÜéšćî×šćÜĒïïǰspheroidal Ēúąǰprolate ĒúąöĊøĎðøŠćÜéšćî×ĆĚüĀúć÷
ĒïïǰÙČĂǰcircular triangular interhexagonalǰñîĆÜîĆĚîđĂÖàĊîÝąðøąÖĂïéšü÷ßĆĚîđàÖßĊîĒúąđîÖßĊîǰ
ĔîßĆĚîđìÙìĆöÝąðøćÖãúüéúć÷Ēïïǰpsilate striate regulate reticulate suprastriate Ēúąǰ
microechinateǰĒúą÷ĆÜĕéšîĞćđĂćúąĂĂÜđøèĎìĊęìĞćÖćøýċÖþćĔî×šćÜêšîöćüĉđÙøćąĀŤÙüćöÿĆöóĆîíŤìćÜ
üĉüĆçîćÖćøǰ	phylogenetic relationship
ǰēé÷ĔßšēðøĒÖøöÙĂöóĉüđêĂøŤǰDELTA 	Description 
Language for Taxonomy óïüŠćúĆÖþèą×ĂÜúąĂĂÜđøèĎìĊęìĞćÖćøýċÖþćÿćöćøëîĞćöćĔßšđóČęĂ
üĉđÙøćąĀŤÙüćöÿĆöóĆîíŤìćÜüĉüĆçîćÖćøǰ×ĂÜóČßüÜýŤǰAnacardiaceaeǰĕéšĔîðŘǰó�ý�ǰ2524ǰĕéšýċÖþć
úąĂĂÜđøèĎ×ĂÜóČßüÜýŤǰBignoniaceae ×ĂÜĕì÷ìĆĚÜĀöéǰ12 ÿÖčúǰ22 ßîĉéǰ2 üćĕøêĊǰÿćöćøëÝĆé
ÝĞćĒîÖēé÷ĔßšúĆÖþèą×ĂÜßŠĂÜđðŗéĒïŠÜĕéšđðŨîǰ3 ÖúčŠöǰÙČĂǰtricolpate inaperturate Ēúąǰ
perisyncolpate ĒúąđöČęĂĔßš×îćé×ĂÜúüéúć÷ïîñîĆÜúąĂĂÜđøèĎǰàċęÜđðŨîĒïïǰperreticulate ǰǰǰǰǰǰǰ
ÖĘÿćöćøëĒïŠÜúąĂĂÜđøèĎĂĂÖĕéšĂĊÖǰ3 ÖúčŠöǰÙČĂǰmicroreticulatc finely-medium reticulate ǰǰ
Ēúąǰvery coarsely reticulate ÿŠüîÖćøýċÖþćĔîðŘǰó�ý�ǰ2539ǰĕéšìĞćÖćøýċÖþćúąĂĂÜđøèĎ×ĂÜñĆÖ
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óČĚîđöČĂÜĔîÝĆÜĀüĆéđßĊ÷ÜĔĀöŠǰ5 ßîĉéǰĕéšĒÖŠǰñĆÖđÿĊĚ÷üéĂÖĒéÜǰñĆÖđÿĊĚ÷üéĂÖ×ćüǰñĆÖÿąĒúǰñĆÖîćÜĒúüǰ
ĒúąñĆÖĀüćîðśćǰēé÷ĔßšÖúšĂÜÝčúìøøýîŤĂĉđúĘÖêøĂîĒïïÿŠĂÜÖøćéǰóïüŠćǰñĆÖđÿĊĚ÷üéĂÖĒéÜĒúąñĆÖ
đÿĊĚ÷üéĂÖ×ćüöĊúĆÖþèąìĊęÙúšć÷ÖĆîÙČĂǰpolar shape đðŨîĒïïǰinter-subangular ëċÜ circular 
equatorial shape Ēïïǰprolate-spherical ßŠĂÜđðŗéđðŨîĒïïǰtricolpate óČĚîñĉü×ĂÜñĆÖđÿĊĚ÷üéĂÖ
ĒéÜđðŨîĒïïǰfinger printǰĒúąǰreticulate ÿŠüîñĆÖđÿĊĚ÷üéĂÖ×ćüđðŨîĒïïǰfinger print Ă÷ŠćÜđéĊ÷üǰ
ñĆÖÿąĒúǰpolar shapeǰĒúąǰequatorial shape đðŨîĒïïǰspherical ßŠĂÜđðŗéĕöŠßĆéđÝîǰöĊóČĚîñĉü
Ēïïǰknobby structure ñĆÖîćÜĒúüǰöĊǰpolar shape đðŨîĒïïǰcircular-lobateǰöĊǰequatorial 
shape đðŨîĒïïǰsuboblate ßŠĂÜđðŗéđðŨîĒïïǰdicolpateǰóČĚîñĉüđðŨîĒïï fine-knobby structure 
ñĆÖĀüćîðśćöĊǰpolar shape đðŨîĒïïǰcircular-lobate öĊǰequatorial shape đðŨîĒïïǰ
perprolate-prolate ßŠĂÜđðŗéđðŨîĒïïǰtricolpate óČĚîñĉüđðŨîĒïïǰnet structure 

úąĂĂÜđøèĎìĊęöĊúüéúć÷ïîñîĆÜđøĊ÷ïǰìĞćĔĀš÷ċéđĀîĊę÷üđÖćąÖĆî÷ćÖÝċÜôčŜÜÖøąÝć÷Ĕîïøø÷ćÖćý
ĕéšéĊǰ	airborne pollen grains
ǰÖćøñÿöđÖÿøÝċÜĂćýĆ÷úöóĆéóćĕðǰÿŠüîúąĂĂÜđøèĎ×ĂÜóČßïćÜßîĉéöĊ
úüéúć÷ïîñîĆÜđðŨîĀîćöĀøČĂêčŠöǰìĞćĔĀšđÖćąêĉéÖĆïĒöúÜìĊęöćđÖĘïîĚĞćĀüćîĕéšÜŠć÷ǰéĆÜîĆĚîÖćøñÿöđÖÿø
ÝċÜĂćýĆ÷ĒöúÜđðŨîóćĀąǰ 	�
ǰúąĂĂÜđøèĎ×ĂÜĀâšćöĊøĎðøŠćÜÖúöǰöĊßŠĂÜđðŗ éÖúöĀîċę ÜßŠĂÜǰ
	monoporate
ǰ×îćéđúĘÖĒúąñĉüđøĊ÷ïǰ	õćóǰ�
ǰìĞćĔĀšðúĉüôčŜÜÖøąÝć÷ĕðĔîĂćÖćýĕéšéĊǰĒúąĀâšćđðŨî
óČßìĊęöĊÝĞćîüîßîĉéöćÖĂĂÖéĂÖêúĂéìĆĚÜðŘìĞćĔĀšðøĉöćè×ĂÜúąĂĂÜđøèĎĔîĂćÖćýĔîÖøčÜđìóöĀćîÙø
ðŘǰó�ý�ǰ2512 đðŨî×ĂÜóČßüÜýŤĀâšćöćÖÖüŠćøšĂ÷úąǰ70 ×ĂÜðøĉöćèúąĂĂÜđøèĎìĆĚÜĀöéǰ 

ǰ 

 
õćóǰ7ǰúąĂĂÜđøèĎ×ĂÜĀâšćìĊęðúĉüĕðĔîĂćÖćýǰ	��
 

 
ÖćøÿĞćøüÝúąĂĂÜđøèĎìĆęüēúÖ 
ÖćøÿĞćøüÝðøĉöćèúąĂĂÜđøèĎĔîĂćÖćýǰĔîđöČĂÜǰDelhi ðøąđìýĂĉîđéĊ÷ǰêĆĚÜĒêŠđéČĂîÖĆî÷ć÷îǰ

ðŘǰÙ�ý�ǰ1990 ëċÜđéČĂîÿĉÜĀćÙöǰðŘǰÙ�ý�1997 ēé÷ĔßšúĆÖþèą×ĂÜøĎðøŠćÜǰÝĞćîüîßŠĂÜđðŗéǰ×îćéǰĒúą
úĆÖþèą×ĂÜóČĚîñĉüǰĔîÖćøÝĆéÝĞćĒîÖǰóïúąĂĂÜđøèĎìĆĚÜĀöéǰ94ǰøĎðĒïïǰìĆĚÜîĊĚÿćöćøëÝĞćĒîÖĕéšëċÜǰ
øąéĆïÿÖčúǰ7�ǰøĎðĒïïǰĂĊÖǰ19 øĎðĒïïÝĞćĒîÖĕéšëċÜøąéĆïüÜýŤđìŠćîĆĚîǰðøĉöćèúąĂĂÜđøèĎĔîøĂïðŘǰ
Ù�ý�1990 öĊðøĉöćèöćÖìĊęÿčéǰđöČęĂđìĊ÷ïÖĆïðŘĂČęîėǰĒúąóïúąĂĂÜđøèĎöćÖìĊęÿčéĔîđéČĂîÖčöõćóĆîíŤǰ
îšĂ÷ìĊęÿčéĔîđéČĂîíĆîüćÙöǰĔîðøąđìýÿđðîǰðŘǰÙ�ý�ǰ2000ǰÿĞćøüÝðøĉöćèúąĂĂÜđøèĎĔîĂćÖćýǰìĊęđöČĂÜǰ
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Badajoa êĆĚÜĒêŠüĆîìĊęǰ7 öĊîćÙöǰðŘǰÙ�ý�ǰ2003 ëċÜüĆîìĊęǰ26 ÖčöõćóĆîíŤǰðŘǰÙ�ý�ǰ2004 ēé÷êĉéêĆĚÜđÙøČęĂÜ
éĆÖúąĂĂÜđøèĎïøĉđüèĔÝÖúćÜđöČĂÜĒúąĔîĒëïßćîđöČĂÜǰóïúąĂĂÜđøèĎǰ76 øĎðĒïïǰúąĂĂÜđøèĎ×ĂÜ
óČßüÜýŤĀâšćöĊðøĉöćèöćÖìĊęÿčéĒúąǰĕöŠöĊÙüćöĒêÖêŠćÜÖĆîìćÜÿëĉêĉĔîìĆĚÜǰ2 ïøĉđüèìĊęìĞćÖćøÿĞćøüÝǰĔî
ðŘǰÙ�ý�ǰ����ǰèǰðøąđìýēÙøđĂđßĊ÷ǰĕéšöĊÖćøÿĞćøüÝðøĉöćèúąĂĂÜđøèĎĔîĂćÖćýǰìĊę đöČĂÜàćđÖøĘïǰ
	Zagreb
ǰêĆĚÜĒêŠðŘǰÙ�ý�ǰ2002 ëċÜðŘǰÙ�ý�ǰ2004ǰóïóČßǰ3 ÿÖčúìĊęöĊðøĉöćèúąĂĂÜđøèĎöćÖìĊęÿčéĔîìčÖėǰ
ðŘǰÙČĂǰAlnus CorylusǰĒúąǰBetulaǰĔîðøąđìýâĊęðčśîǰÿĞćøüÝĔîðŘǰÙ�ý�ǰ2001ǰĕéšìĞćÖćøÿĞćøüÝúąĂĂÜ
đøèĎĔîĂćÖćý×ĂÜǰCryptomeria japonicaǰìĊęđöČĂÜēê÷ćöćǰ	Toyama
ǰĒúąîĊÖąêąǰ	Nigala
ǰĔî
đéČĂîöĉëčîć÷îëċÜđéČĂîÖĆî÷ć÷îǰ×ĂÜìčÖðŘǰêĆĚÜĒêŠðŘǰÙ�ý�ǰ1988 ëċÜðŘǰÙ�ý�ǰ1998 óïüŠćǰÝĞćîüîúąĂĂÜ
đøèĎĔîĂćÖćý×ĂÜǰCrypiomeria japonicaǰìĊęđöČĂÜēê÷ćöćǰÝąöćÖìĊęÿčéĔîðŘǰÙ�ý�1995 ĒúąîšĂ÷
ìĊęÿčéĔîðŘǰÙ�ý�1989 ÿŠüîìĊęđöČĂÜîĊÖąêąǰóïöćÖìĊęÿčéĔîðŘǰÙ�ý�ǰ1995 đßŠîđéĊ÷üÖĆîĒêŠîšĂ÷ìĊęÿčéĔîðŘǰ
Ù�ý�ǰ1996 	õćóǰ8
 

ǰ 

ǰǰǰ  
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰAǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰB 

õćóǰ8 éĂÖ×ĂÜǰ Cryptomeria japonicaǰ 	A
ǰ ĒúąúąĂĂÜđøèĎ×ĂÜǰ
Cryptomeria japonicaǰ	B
ǰ	��
 

 
úąĂĂÜđøèĎÖĆïïìïćìĔîÖćøÖŠĂõĎöĉĒóš 
ÙčèÙŠćĂĊÖĂ÷ŠćÜĀîċęÜĔîÖćøýċÖþćđøČęĂÜøćü×ĂÜúąĂĂÜđøèĎǰĕéšĒÖŠǰÖćøýċÖþćđÖĊę÷üÖĆïÖćøĒóš

ĂćÖćýĀøČĂēøÙõĎöĉĒóšǰ	allergy
ǰàċęÜđðŨîēøÙìĊęđÖĉé×ċĚîÖĆïñĎšìĊęöĊĂćÖćøĕüñĉéðÖêĉêŠĂÿĉęÜàċęÜÿćöćøë
ÖŠĂĔĀšđÖĉéõĎöĉĒóšǰ	allergen
ǰĔîíøøößćêĉÿćøđĀúŠćîĊĚĂćÝĕöŠÖŠĂĔĀšđÖĉéõĎöĉĒóšÖĆïÙîðÖêĉìĆęüĕðǰēøÙîĊĚđÖĉé
ÝćÖÿćđĀêčĀúć÷ðøąÖćøǰđßŠîǰòčśîǰîĚĞćöĆîĀĂöøąđĀ÷ǰ	Öúĉęî
ǰúąĂĂÜđøèĎ×ĂÜĀâšćǰúąĂĂÜđøèĎ×ĂÜ
éĂÖĕöšǰĀøČĂÿðĂøŤ×ĂÜøćǰđðŨîêšîǰēé÷ðÖêĉđöČęĂøŠćÜÖć÷ĕéšøĆïÿćøÖŠĂĔĀšđÖĉéõĎöĉĒóšđ×šćĕðĔîøŠćÜÖć÷ïŠĂ÷ǰ
ėǰøąïïõĎöĉÙčšöÖĆî×ĂÜøŠćÜÖć÷ÝąìĞćÖćøÝéÝĞćĒúąÿøšćÜõĎöĉÙčšöÖĆîßîĉéĀîċęÜöĊÿöïĆêĉđðŨîēðøêĊîǰđøĊ÷ÖüŠćǰ
IgE 	ĕĂÝĊĂĊ
ǰĒúąđöČęĂøŠćÜÖć÷ĕéšøĆïÿćøÖŠĂõĎöĉĒóšđ×šćĕðĂĊÖǰÿćøÖŠĂõĎöĉĒóšÝąĕðÝĆïÖĆïǰ IgE àċęÜĂ÷ĎŠïîđöĘé
đúČĂé×ćüǰđöĘéđúČĂé×ćüîĊĚÝąĒêÖĂĂÖĒúąðúŠĂ÷ÿćøßîĉéĀîċęÜìĊęđøĊ÷ÖüŠćǰăĉÿêćöĊîǰ	histamine
ǰĂĂÖöćǰ
ÿćøĂĉÿêćöĊîîĊĚÝąđðŨîêĆüìĊęìĞćĔĀšđ÷ČęĂïčĂüĆ÷üąêŠćÜǰėǰđÖĉéÖćøĂĆÖđÿïĒúąÿøšćÜđöČĂÖĂĂÖöćöćÖÖüŠćðÖêĉ
ìĞćĔĀšđÖĉéĂćÖćøñĉéðÖêĉêŠćÜėêćööćǰ	��
ǰÖćøìéÿĂïüŠćđðŨîõĎöĉĒóšÿćøÖŠĂõĎöĉĒóšßîĉéĕĀîǰēé÷
ÿŠüîöćÖÝąĔßšüĉíĊìéÿĂïìćÜñĉüĀîĆÜöĊĂ÷ĎŠǰ2 ĒïïǰÙČĂǰ1�ǰĒïïÿąÖĉéǰ	skin prick test
ǰđðŨîÖćø
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ìéÿĂïēé÷Ā÷éîĚĞć÷ćúÜïîñĉüĀîĆÜìĊęĒ×îĒúąĔßšđ×ĘöÿąÖĉéúÜïîðúć÷Ā÷éîĚĞć÷ćǰàċęÜìĞćÜŠć÷ǰđøĘüǰĕöŠ
đÝĘïĒúąĔßšĂčðÖøèŤîšĂ÷ǰđÿĊę÷ÜêŠĂÖćøĒóšìĆęüøŠćÜÖć÷îšĂ÷ǰ2�ǰĒïïÞĊéđ×šćñĉüĀîĆÜǰ	intradermal test
ǰ
đðŨîÖćøÞĊéîĚĞć÷ćđ×šćñĉüĀîĆÜđðŨîÝčéđúĘÖǰėǰàċęÜìĞć÷ćÖÖüŠćǰĒúąđÿĊ÷đüúćöćÖÖüŠćǰĔßšĂčðÖøèŤöćÖÖüŠćǰ
đÿĊę÷ÜêŠĂÖćøĒóšìĆęüøŠćÜÖć÷ĕéšöćÖÖüŠćǰÖŠĂîÖćøìéÿĂïñĎšìéÿĂïÝąĕéšÙĞćĒîąîĞćĔĀšÜéøĆïðøąìćî÷ć
ïćÜßîĉéêćöøą÷ąđüúćìĊęÖĞćĀîéǰöĊñĎšðśü÷ÝĞćîüîĕöŠîšĂ÷ìĊęđðŨîēøÙõĎöĉĒóšǰĔîðøąđìýĕì÷óïüŠ ćđéĘÖ
ðøąöćèøšĂ÷úąǰ40 đðŨîēøÙõĎöĉĒóšǰÿŠüîĔîñĎšĔĀâŠóïðøąöćèøšĂ÷úąǰ26 ĀćÖðøąöćèÝćÖðøąßćÖø
ĕì÷ìĆĚÜðøąđìýđßČęĂüŠćöĊÙîĕì÷ÖüŠćǰ18 úšćîÙîǰìĊęđðŨîēøÙõĎöĉĒóšǰÿćøÖŠĂõĎöĉĒóšĔîĂćÖćýǰ	outdoor 
allergen
ǰ×ĂÜðøąđìýĕì÷öĊĂ÷ĎŠĀúć÷ßîĉéǰđßŠîǰĀâšćĒóøÖǰĀâšćóÜǰĀâšć×îǰÖÖǰĂšĂ÷ǰ×šćüēóéǰñĆÖ
ē×öǰñĆÖÖćéîćǰÖøąëĉîèøÜÙŤǰđðŨîêšîǰ	õćóǰ9
ǰđöČęĂĕéšìĞćÖćøýċÖþćÖćøđÖĉéõĎöĉĒóšúąĂĂÜđøèĎ×ĂÜóČß
ÖúčŠöÿîǰTaxus cuspidataǰ	apanese yew
ǰ	õćóǰ10
ǰĔîðŘǰÙ�ý�ǰ1999ǰÿŠüîĔîðøąđìýĕì÷ǰðŘǰó�ý�ǰ
2540ǰĕéšìĞćÖćøìéÿĂïõĎöĉĒóšìćÜñĉüĀîĆÜēé÷üĉíĊÿąÖĉéĔîÙîĕ×šĀĂïĀČéàċęÜöĊĂć÷čĕöŠđÖĉîǰ16 ðŘǰìĊęöć
êøüÝìĊęĀîŠü÷õĎöĉĒóšǰõćÙüĉßćÖčöćøđüßýćÿêøŤǰēøÜó÷ćïćúýĉøĉøćßǰéšü÷îĚĞć÷ćìéÿĂïõĎöĉĒóšǰ14 ßîĉéǰ
ĕéšĒÖŠǰ1
ǰĕøòčśîêĆüñĎšǰ	Dermatophagoides farinae
ǰ2
ǰĕøòčśîêĆüđöĊ÷ǰ	Dermatophagoides 
pteronyssimus
ǰ3
ǰĒöúÜÿćïǰ	American cockroach
ǰ4
ǰĀâšćóÜǰ5
ǰøĆÜĒÙĒöüǰ6
ǰøĆÜĒÙÿčîĆ×ǰ7
ǰ
îöǰ8
ǰĕ×Š×ćüǰ9
ǰëĆęüđĀúČĂÜǰ10
ǰÖčšÜǰ11
ǰCladosporium clarosporoidesǰ12
ǰAltemaria temuis 
13
ǰPenicilium misǰĒúąǰ14
ǰAspergillus mixǰÖćøìéÿĂïìĊęĔĀšñúïüÖǰĀöć÷ëċÜǰöĊêčŠöîĎîìĊęöĊ×îćé
đÿšîñŠćýĎî÷ŤÖúćÜöćÖÖüŠćǰ3 mm ĀúĆÜÖćøÿąÖĉéđðŨîđüúć 20 îćìĊǰñúÖćøýċÖþćóïüŠćöĊÙîĕ×šßć÷ǰ68 
øć÷ǰĀâĉÜǰ32 øć÷ǰĂć÷čøąĀüŠćÜǰ0-2 ðŘǰÝĞćîüîǰ�ǰøć÷ǰ2-5 ðŘǰÝĞćîüîǰ19 øć÷ǰ5-10 ðŘǰÝĞćîüîǰ49 
øć÷ǰĒúąǰ10-16 ðŘǰÝĞćîüîǰ31 øć÷ǰđöČęĂĒïŠÜêćöÙüćöøčîĒøÜ×ĂÜēøÙóïüŠćǰøčîĒøÜîšĂ÷ǰ22 øć÷ǰ
øčîĒøÜðćîÖúćÜǰ74 øć÷ǰĒúąøčîĒøÜöćÖǰ4 øć÷ǰÙîĕ×šìĊęĔĀšñúÖćøìéÿĂïïüÖêŠĂîĚĞć÷ćìéÿĂï
õĎöĉĒóšǰĂ÷ŠćÜîšĂ÷ǰ1 ßîĉéǰǰöĊÝĞćîüîǰ74 øć÷ǰ	øšĂ÷úąǰ74
ǰĒúąĔĀšñúïüÖêŠĂîĚĞć÷ćìéÿĂïõĎöĉĒóšĂ÷ŠćÜ
îšĂ÷ǰ2 ßîĉéöĊǰÝĞćîüîǰ66 øć÷ǰ	øšĂ÷úąǰ66
ǰĂĆêøćÖćøìéÿĂïìĊęĔĀšñúïüÖêŠĂǰallergenǰêŠćÜėǰöĊéĆÜîĊĚǰ
ĕøòčśîêĆüđöĊ÷ǰøšĂ÷úąǰ67 ĕøòčśîêĆüñĎšǰøšĂ÷úąǰ62 ĒöúÜÿćïǰøšĂ÷úąǰ44 ÖčšÜǰøšĂ÷úąǰ14 ĀâšćóÜǰøšĂ÷úąǰ
14 øĆÜĒÙĒöüǰøšĂ÷úąǰ10 Aternaria tenisǰøšĂ÷úąǰ7 Cladosporium clarosporoidesǰøšĂ÷úąǰ7ǰ
øĆÜĒÙÿčîĆ×ǰøšĂ÷úąǰ5 ëĆęüđĀúČĂÜǰøšĂ÷úąǰ4 Penicilium mixǰøšĂ÷úąǰ3 Aspergilhs mixǰøšĂ÷úąǰ2 îöǰ
øšĂ÷úąǰ2 Ēúąĕ×Š×ćüǰøšĂ÷úąǰ�ǰēé÷×îćé×ĂÜêčŠöîĎî×ĂÜǰDematophagoides pteronyssinsǰĕöŠöĊ
ÙüćöÿĆöóĆîíŤÖĆïĂć÷č×ĂÜÙîĕ×šǰǰðŘǰÙ�ý�ǰ2000ǰÖćøÿĞćøüÝðøĉöćèúąĂĂÜđøèĎĔîĂćÖćýǰĔîðøąđìý
ÿĉÜÙēðøŤǰóïìĆĚÜĀöéǰ23ǰßîĉéǰ	ôŦÜĕÝǰđôŗøŤîǰĒúąúąĂĂÜđøèĎ
ǰÝćÖîĆĚîîĞćöćÿÖĆéđĂćǰÿćøÿÖĆéĀ÷ćïǰ
	crude extracts
ǰĒúšüîĞćöćìéÿĂïÖĆïÙîĕ×šìĊęđðŨîǰēøÙĀĂïĀČéǰÝĞćîüîǰ231 ÙîǰĒúąÙîðÖêĉĂĊÖǰ76 
Ùîǰēé÷üĉíĊÖćøÿąÖĉéǰ	SPT
ǰĒúąüĆéøąéĆï×ĂÜÿćøǰIgE ēé÷üĉíĊǰFluorescence Allergosorbent Test 
	FAST
ǰóïüŠćÿćøÿÖĆéÝćÖÿðĂøŤĒúąúąĂĂÜđøèĎìĆĚÜǰ23 ßîĉéǰēóÿàĉìĊðǰ	positive
ǰêŠĂǰSPT 	öĊêčŠöîĎî
ìĊęöĊ×îćéđÿšîñŠćîýĎî÷ŤÖúćÜöćÖÖüŠćǰ3 mm ĀúĆÜÖćøÿąÖĉéđðŨîđüúćǰ20 îćìĊ
ǰÿćøÿÖĆéÝćÖúąĂĂÜ
đøèĎ×ĂÜðćúŤöîĚĞćöĆîǰēóÿàĉìĊðÿĎÜÿčéÙĉéđðŨîøšĂ÷úąǰ40 ÿćøÿÖĆéÝćÖÿðĂøŤ×ĂÜđôŗøŤîøšĂ÷úąǰ34 Ēúąǰ
sea ıǰteak pollen øšĂ÷úąǰ33�8 ÿðĂøŤ×ĂÜôŦÜĕÝìĊęêĂïÿîĂÜêŠĂǰSPT öćÖìĊęÿčéǰÙČĂǰCurvularia 
spp�ǰøšĂ÷úąǰ26 ıǰ32ǰĒúąǰDrechsleraǰ-ǰlike spores øšĂ÷úąǰ31 



13 

 

 

 

 

 
ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰAǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰB 
 
õćóǰ9ǰ úąĂĂÜđøèĎ×ĂÜÖÖĒĀšüĀöĎǰ	Cyperus rotundus L�, Rotundus spp�
ǰĒúąúąĂĂÜ

đøèĎ×ĂÜÖøąëĉîèøÜÙŤǰ	Acacia auriculformis A�ǰCunn�ǰex�ǰBth�
 
"ǰúąĂĂÜđøèĎ×ĂÜÖÖĒĀšüĀöĎǰ	Cyperus rotundus L�ǰssp�ǰrotundus
; BǰúąĂĂÜđøèĎ×ĂÜ

ÖøąëĉîèøÜÙŤǰ	Acacia auriculformis A�ǰCunn�ǰex Bth�
ǰ	��
 
 

 
A      B 

 
õćóǰ10 éĂÖ×ĂÜTaxus cuspidataǰǰ	Japanese yew
ǰ	A
ǰĒúąúąĂĂÜđøèĎ×ĂÜǰTaxus 

cuspidataǰ	Japanese yew
ǰ	B
ǰ	��
 
 
îĉêĉüĉì÷ćýćÿêøŤ 
îĉêĉüĉì÷ćýćÿêøŤǰ	Forensic Science
ǰÙČĂǰÖćøîĞćüĉì÷ćýćÿêøŤìčÖÿć×ćöćðøą÷čÖêŤĔßšđóČęĂ

ðøąē÷ßîŤĔîìćÜÖãĀöć÷ǰēé÷ÝĞćĒîÖÖüšćÜėǰĕéšđðŨîÿĂÜðøąđõìĕéšĒÖŠǰîĉêĉüĉì÷ćýćÿêøŤíøøößćêĉǰ
	Natural Sciences
ǰĒúąǰîĉêĉüĉì÷ćýćÿêøŤðøą÷čÖêŤǰ	Apply Sciences
ǰàċęÜēé÷ÿøčðǰîĉêĉüĉì÷ćýćÿêøŤ
Ĕîðøąđìýĕì÷ǰÝąĀöć÷ëċÜÜćîêŠćÜėéĆÜîĊĚǰÜćîêøüÝÿëćîìĊęđÖĉéđĀêčĒúąëŠć÷øĎðǰÜćîóĉÿĎÝîŤĀúĆÖåćîǰ
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ÜćîîĉêĉđüßýćÿêøŤǰÜćîîĉêĉìĆîêąüĉì÷ćǰÜćîîĉêĉÝĉêđüßýćÿêøŤǰÜćîîĉêĉđõÿĆßýćÿêøŤǰÜćîîĉêĉöîčþ÷üĉì÷ćǰ
ÜćîîĉêĉüĉýüÖøøöýćÿêøŤǰ	15
 

 
îĉêĉđøèĎüĉì÷ć 
îĉêĉđøèĎüĉì÷ćđðŨîÖćøýċÖþćøĎðøŠćÜúĆÖþèąúąĂĂÜđøèĎĒúąÿðĂøŤóČßǰøüöìĆĚÜđĀĘéøćđóČęĂĔßšđðŨî

ĀúĆÖåćîðøąÖĂïÖćøÿČïÿüîìćÜîĉêĉüĉì÷ćýćÿêøŤǰđóČęĂïĆÜÙĆïĔßšĔîìćÜÖãĀöć÷ǰēé÷ýćÿêøŤîĊĚÿćöćøë
ĔßšĔîÖćøøąïčÿëćîìĊęđÖĉéđĀêčǰÿČïĀćñĎšêšĂÜĀćĒúąđĀ÷ČęĂĒúąìĊęöć×ĂÜüĆêëčó÷ćîǰ	3-7
 

ÖćøýċÖþćìćÜîĉêĉüĉì÷ćýćÿêøŤĔîðŦÝÝčïĆîÝċÜöĊÙüćöÿĞćÙĆâǰđóøćąĔîÝĞćîüîÖćøđÖĉéðŦâĀć
ìćÜéšćîĂćßâćÖøøöđóĉęö×ċĚîǰàċęÜÖćøìĊęÝąîĞćêĆüñĎšÖøąìĞćñĉéìĊęĒìšÝøĉÜöćúÜēìþêćöÖøąïüîÖćø
÷čêĉíøøöîĆĚîđðŨîđøČęĂÜìĊęöĊÙüćöÿĞćÙĆâĂ÷ŠćÜ÷ĉęÜǰēé÷êšĂÜöĊÖćøøüïøüöó÷ćîĀúĆÖåćîöć÷Čî÷ĆîĔĀšÿćöćøë
óĉÿĎÝîŤÙüćöñĉéĕéšĂ÷ŠćÜßĆéđÝîĔîðøąđìýìĊęóĆçîćĒúšüǰĂćìĉđßŠîǰðøąđìýâĊęðčśîǰ÷čēøðĒúąÿĀøĆåĂđöøĉÖćǰ
ÝċÜöĊÖćøîĞćđĂćÙüćöøĎšìćÜéšćîüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊêŠćÜėǰöćóĆçîćĔßšĔîÖćøêøüÝóĉÿĎÝîŤ
ĀúĆÖåćîêŠćÜėǰĔĀšĕéšñúìĊęëĎÖêšĂÜĒìšÝøĉÜêćöĀúĆÖüĉì÷ćýćÿêøŤǰàċęÜĕéšñúĂ÷ŠćÜéĊ÷ĉęÜĔîÖćøÿČïÿüîêĉéêćö
ĀćÙîøšć÷ēé÷đöČęĂđÖĉéÙéĊÛćêÖøøö×ċĚîǰÿćöćøëÝĆïÖčöÙîøšć÷ìĊęëĎÖêšĂÜĒúąĒöŠî÷ĞćëċÜǰ90�ǰÝćÖÖćøĔßš
ĀúĆÖåćîéšćîđøèĎìĊęñÿćîÖĆïĀúĆÖîĉêĉüĉì÷ćýćÿêøŤǰđøèĎïîđÿČĚĂñšćÿćöćøëđðŨîêĆüĂ÷ŠćÜìĊęĒÿéÜ
ÙüćöÿĆöóĆîíŤǰēé÷öĊĀúć÷ðøąđìýìĊęýċÖþćéšćîđøèĎĒúąîĞćĕðĔßšĔîÖćøøŠüöóĉÝćøèćÙéĊéšćî
ĂćßâćÖøøöǰĕéšĒÖŠǰðøąđìýîĉüàĊĒúîéŤǰđĀêčÖćøèŤđéĘÖĀâĉÜÙîĀîċęÜÖĞćúĆÜđéĉîĂ÷ĎŠêćöëîîĔîðøąđìý
îĉüàĊĒúîéŤǰëĎÖ×Šö×ČîǰìĊęđÖĉéđĀêčóïóčŠöĕöšǰCoprosma ÝĞćîüîöćÖǰöĊÖćøđÖĘïêĆüĂ÷ŠćÜđÖÿøÝćÖóčŠöĕöš
ĒúąóïúĆÖþèąìĊęđðŨîđĂÖúĆÖþèŤǰĒúąêøüÝÿĂïđÿČĚĂñšć×ĂÜđĀ÷ČęĂǰóïđÖÿøéĂÖĕöšǰCoprosma Ēúą
đöČęĂêøüÝÿĂïđóĉęöđêĉöóïüŠćǰđøèĎïîđÿČĚĂñšć×ĂÜđéĘÖñĎšĀâĉÜêøÜÖĆïúĆÖþèąìćÜÿĆèåćîüĉì÷ćǰÿøčðĕéšüŠć
ÿëćîìĊęîĊĚđðŨîÿëćîìĊęđÖĉéđĀêčĂćßâćÖøøöǰ	16
ǰÝćÖÖćøóĉÿĎÝîŤĀúĆÖåćîǰ	Evidence
ǰÿëćîìĊęđÖĉéđĀêč
ĀøČĂÙéĊêŠćÜėǰóïüŠćđÿČĚĂñšćöĊēĂÖćÿìĊęúąĂĂÜđøèĎÝąêĉéđðŨîðøĉöćèöćÖǰàċęÜÿćöćøëÿîĆïÿîčîÖćø
ēêšĒ÷šÜüŠćñĎšêšĂÜÿÜÿĆ÷ĕéšøĆïĔîìĊęđÖĉéđĀêčĂćßâćÖøøöìĊęëĎÖÖúŠćüöćǰ	17
ǰéĆÜîĆĚîüĉíĊîĊĚëČĂđðŨîüĉíĊĀîċęÜìĊęÝą
ßŠü÷ĔĀšĀîŠü÷ÜćîÿćöćøëêøüÝÿĂïÙüćöëĎÖêšĂÜêćöÖãĀöć÷ĔîÖćøøąïčðøąüĆêĉÙüćöđðŨî
ĂćßâćÖøøöǰ	18
 

 
ÿĊ÷šĂöĒúąÖćøêøüÝúąĂĂÜđøèĎ 
úĆÖþèą×ĂÜúąĂĂÜđøèĎìĊęĒ÷ÖĂĂÖöćĕéšöĆÖÝąêøüÝÿĂïēé÷ĔßšÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜĕéš

÷ćÖǰĒúąēé÷ÿŠüîöćÖúąĂĂÜđøèĎÿéöĆÖđðŨîÿĊđĀúČĂÜĂŠĂîìĞćĔĀšĒ÷ÖĂĂÖÝćÖđýþÿĉęÜÿÖðøÖĕéš÷ćÖǰ
éĆÜîĆĚîǰúąĂĂÜđøèĎÝċÜöĆÖëĎÖîĞćöć÷šĂöÿĊđóČęĂđóĉęöÙüćöúąđĂĊ÷éÿĞćĀøĆïÖćøëŠć÷õćóĒúąÖćøøąïčßîĉéǰ
exine àċęÜđðŨîñĉüßĆĚîîĂÖ×ĂÜúąĂĂÜđøèĎÿćöćøëéĎéàĆïÿĊĕéšǰúąĂĂÜđøèĎìĊęöĊǰexine ĀîćǰđßŠîǰòŜć÷ǰÝą
éĎéàĆïÿĊĕéšéĊÖüŠćúąĂĂÜđøèĎìĊęöĊǰexine ĒïïïćÜǰđßŠîǰPoaceae 	Āâšć
ǰđöČęĂ÷šĂöÿĊĒúšüúąĂĂÜđøèĎÝą
ÿćöćøëìĞćÖćøêøüÝÿĂïĕéšÜŠć÷ÖüŠćĒöšÝąĔßšÖĞćúĆÜ×÷ć÷êęĞćǰĂĊÖìĆĚÜ÷ĆÜöĊÿĊÝĞćîüîöćÖìĊęÿćöćøëîĞćöćĔßš
ßŠü÷ĔîÖćøđóĉęöÙüćöÙößĆé×ĂÜúąĂĂÜđøèĎǰđßŠîǰÿĊǰmethyl-green fuchsin nigrosin ĒúąĂČęîėǰ
Ă÷ŠćÜĕøÖĘêćöǰSafranin O đðŨîÿĊìĊęđĀöćąÿöÿĞćĀøĆïÖćøĔßšÜćîìćÜǰpalynological ēé÷ÿŠüîöćÖÿĊǰ
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Safranin O öĆÖÝąĂ÷ĎŠĔîøĎðĒïïÙøĉÿêĆúĒúąÿćöćøëúąúć÷ĕéšÜŠć÷ĔîîĚĞćĒúąđĂìćîĂúǰúąĂĂÜđøèĎÝą
êĉéÿĊßöóĎëċÜĒéÜ×ċĚîĂ÷ĎŠÖĆïßîĉé×ĂÜúąĂĂÜđÖÿøǰÿĊßöóĎĀøČĂÿĊĒéÜìĞćĔĀšéĎÿïć÷êćǰöĊÙüćöēééđéŠîǰĒúą
öĊÙüćöúąđĂĊ÷éÿĎÜǰ	19
 

 
êĆüĂ÷ŠćÜÖøèĊýċÖþćìĊęîĉêĉđøèĎöĊÿŠüîĔîÖćøÙúĊęÙúć÷ÙéĊ 
ÿĞćĀøĆïĔîðøąđìýĂĂÿđêøĊ÷ǰðŘǰÙ�ý�ǰ1959 àċęÜđðŨîÙéĊĒøÖìĊęĕéšøĆïÙüćöÿîĔÝĂ÷ŠćÜöćÖǰĔîÖćø

đøĉęööĊïìïćì×ĂÜüĉßćîĉêĉđøèĎüĉì÷ćǰĔîÖćøĔßšúąĂĂÜđøèĎĔîÖćøøąïčêĞćĒĀîŠÜÿëćîìĊęìĊęđÖĉéđĀêč×ċĚîǰĒúą
đóČęĂÿČïĀćñĎšÖøąìĞćÙüćöñĉéǰēé÷đïČĚĂÜêšîöĊ×šĂöĎúđóĊ÷ÜĒÙŠǰöĊñĎšßć÷ĕðđìĊę÷üĔîüĆîĀ÷čéǰĒúąĕéšĀć÷ĕðĒëü
ĒöŠîĚĞćéćîĎïǰìćÜêĂîđĀîČĂ×ĂÜđüĊ÷îîćǰĒêŠĕöŠóïøŠćÜ×ĂÜñĎšÿĎâĀć÷ǰĒúąđöČęĂÿČïÿüîǰñĎšêšĂÜÿÜÿĆ÷ìĊęöĊ
ĒøÜÝĎÜĔÝĔîÖćøÛćêÖøøöǰêĞćøüÝĕéšĂĂÖĀöć÷Ùšîïšćî×ĂÜñĎšêšĂÜĀćǰĕöŠóïÿĉęÜñĉéðÖêĉǰ÷ÖđüšîĒêŠ
øĂÜđìšćïĎììĊęđðŚŪĂîēÙúîêĉéĂ÷ĎŠǰìćÜêĞćøüÝÝÿČïÿüîĕéšîĞćêĆüĂ÷ŠćÜēÙúîÝćÖøĂÜđìšćïĎìÿŠÜĕð÷ĆÜ ǰǰǰǰǰǰǰǰ
Dr�ǰWilhelm Klaus îĆÖíøèĊüĉì÷ćìĊęöĊÙüćöøĎšǰÙüćöÿćöćøëĔîÖćøøąïčêĞćĒĀîŠÜìćÜõĎöĉýćÿêøŤ×ĂÜ
ĂĂÿđêøĊ÷ǰDr�ǰKlaus ĕéšüĉđÙøćąĀŤēÙúîïîøĂÜđìšćïĎìéĆÜÖúŠćüǰóïúąĂĂÜđÖÿø×ĂÜêšîǰmodern 
spruce, willow Ēúąalder  ĒúąúąĂĂÜđøèĎǰmiocene age fossil hickory éĆÜÖúŠćüđðŨîßîĉéìĊęóï
đöČęĂǰ20 úšćîðŘÖŠĂîǰàċęÜÿćöćøëøąïčÿëćîìĊęđÖĉéđĀêčĕéšĕéšßĆéđÝîǰēé÷ǰDr�ǰKlaus ĕéšøąïčêĞćĒĀîŠÜ×ĂÜ
úąĂĂÜđøèĎìĊęêĉéïîøĂÜđìšćïĎìǰüŠćóïĕéšđóĊ÷ÜÿëćîĒĀŠÜđéĊ÷üđìŠćîĆĚîǰÙČĂìćÜêĂîđĀîČĂ×ĂÜđüĊ÷îîćǰ
ĔÖúšÖĆïĒöŠîĚĞćéćîĎïǰĒúąđöČęĂĕðìĞćÖćøêøüÝóïéĉîïøĉđüèéĆÜÖúŠćüóïüŠćǰöĊÙüćöĔÖúšđÙĊ÷ÜÿĎÜǰĒúąĔî
ìĊęÿčéǰÛćêÖøĕéš÷ĂöøĆïÿćøõćóǰĒúąîĞćêĞćøüÝĕð÷ĆÜÿëćîìĊęìĊęêîĕéšÛŠćĒúąòŦÜđĀ÷ČęĂàċęÜêøÜÖĆïêĞćĒĀîŠÜ
ìĊęǰDr�ǰKlaus ÖúŠćüĕüšĔîøć÷ÜćîÖćøÿČïÿüîǰ	8
 

 
îĉêĉđøèĎüĉì÷ćÖĆïÖćøßŠü÷øąïčêĆüïčÙÙúĒúąÿëćîìĊęđÖĉéđĀêč 
ÿŠüîÖćøĔßšîĉêĉđøèĎĔîÖćøßŠü÷øąïčêĆüêî×ĂÜïčÙÙúđðŨîÖøèĊýċÖþćǰBaby doe ĔîøĆåĒöÿàćàĎ-

đàÿǰðøąđìýÿĀøĆåĂđöøĉÖćǰǰöĊÖćøóïýó×ĂÜđéĘÖñĎšĀâĉÜàċęÜëĎÖĀŠĂđĂćĕüšéšü÷ëčÜ×÷ąÿĊéĞćǰïøĉđüèßć÷òŦũÜǰ
àċęÜýóëĎÖÙúČęîìĞćĔĀšĔïĀîšćĒúąúć÷îĉĚüöČĂïĉéđïĊĚ÷ü÷ćÖìĊęÝąøąïčêĆüêî×ĂÜđéĘÖĕéšǰÝćÖÖćøÙćéÖćøèŤ
đéĘÖîŠćÝąöĊĂć÷čðøąöćèǰ3-4 ×üïǰöĊüĆêëčó÷ćîđóĊ÷ÜÿĂÜßĉĚîÙČĂÖćÜđÖÜúć÷ÝčéÿĊéĞćìĊęđéĘÖÿüöĂ÷ĎŠĒúąñšć
ĀŠöúć÷öšćúć÷ìĊęĀŠĂđéĘÖĕüšǰêĞćøüÝïĂÿêĆîÝċÜĕéšÿŠÜÖćÜđÖÜĒúąñšćĀŠöđóČęĂìĞćÖćøüĉđÙøćąĀŤìćÜîĉêĉđøèĎ
üĉì÷ćǰÝċÜìĞćĔĀšìøćïüŠćđéĘÖîšĂ÷îŠćÝąĂćýĆ÷Ă÷ĎŠïøĉđüèêąüĆîĂĂÖđÞĊ÷ÜĔêš×ĂÜǰArnold Arboreturn 
×ĂÜđöČĂÜïĂÿêĆîđóøćąóïúąĂĂÜđøèĎ×ĂÜêšîǰCedrus àċęÜđðŨîĀúĆÖåćîßĉĚîÿĞćÙĆâĔîÖćøøąïčóĉÖĆéìćÜ
õĎöĉýćÿêøŤìĊęđéĘÖĂćýĆ÷Ă÷ĎŠǰÝćÖ×šĂöĎúìĊęĕéšöćîĊĚÝċÜìĞćĔĀšÖøöêĞćøüÝïĂÿêĆîđøĉęöìĞćÖćøÙšîĀćìćøÖìĊęĀć÷
êĆüĕðĔîïøĉđüèǰArnold Arboreturn ÝîìĞćĔĀšĕéšđïćąĒÿìĊęÝĞćđðŨîĔîÖćøÝĆïÖčöĒöŠ×ĂÜđéĘÖĒúąÿćöĊ
×ĂÜđíĂǰ	9
ǰǰĒúąĔîðøąđìýîĉüàĊĒúîéŤđÖĉéđĀêčđéĘÖĀâĉÜëĎÖúĆÖóćêĆü×èąđéĉîĂ÷ĎŠïîëîîǰöĊÖćøìĞćøšć÷
øŠćÜÖć÷Ēúą×Šö×ČîđĀ÷ČęĂǰĔîìĊęđÖĉéđĀêčóïóčŠöĕöšǰCoprosma ìĊęöĊĂ÷ĎŠìĆęüĕðĔîðøąđìýîĉüàĊĒúîéŤǰēé÷óČß
ßîĉéîĊĚöĊđÖÿøìĊęëĎÖúöóĆéóćÖøąÝć÷ĂĂÖĕðĕéšÜŠć÷ǰĒúąĔîóČĚîìĊęđÖĉéđĀêčđðŨîóČĚîìĊęìĊęöĊÙüćößČĚîÿĎÜĒúą÷ĆÜ
öĊđĀĘéøćđÝøĉâđêĉïēêĂ÷ĎŠđðŨîÝĞćîüîöćÖǰÝċÜđÖĉéÖćøìĊęǰfungal hyphae ×ĂÜđßČĚĂøćđ×šćĕððąðîĒúąêĉé
ÖĆïúąĂĂÜđÖÿø×ĂÜóČßĕéšǰđĀêčîĊĚÝċÜìĞćĔĀšúąĂĂÜđøèĎĔîóČĚîìĊęîĊĚöĊúĆÖþèąìĊęđðŨîđĂÖúĆÖþèŤĒêÖêŠćÜÝćÖìĊę
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ĂČęîǰēé÷úąĂĂÜđøèĎđĀúŠćîĊĚ÷ĆÜóïïîđÿČĚĂñšć×ĂÜđĀ÷ČęĂǰĒúąñĎšêšĂÜĀćǰđöČęĂÝćÖÖćøìĞćǰvaginal  swabs 
ÿćöćøë÷Čî÷ĆîÝćÖñúÖćøêøüÝǰswab đĀ÷ČęĂĕéšëĎÖ×Šö×ČîÝøĉÜǰ	10
ǰ 

 
îĉêĉđøèĎüĉì÷ćÖĆïÖćøøąïčìĊęöć×ĂÜüĆêëčó÷ćî 
îĂÖÝćÖîĊĚđÖÿøéĂÖĕöš÷ĆÜÿćöćøëĔßšđðŨîĀúĆÖåćîĔîüĆêëčó÷ćîĕéšǰéĆÜÖøèĊýċÖþćìĊęÖøąìøüÜ

đÖþêøÿĀøĆåĂđöøĉÖćǰ	United States Department of Agriculture; USDA
ǰìĊęđðŨîÖøąìøüÜ×ĂÜ
øĆåïćúÖúćÜĒĀŠÜÿĀøĆåǰöĊĀîšćìĊęøĆïñĉéßĂïĔîÖćøóĆçîćĒúąÖćøéĞćđîĉîÜćî×ĂÜøĆåïćúÖúćÜîē÷ïć÷
đÖĊę÷üÖĆïÖćøìĞćôćøŤöđÖþêøðśćĕöšĒúąĂćĀćøǰēé÷ĔîðŘǰÙ�ý�ǰ1970 ëċÜǰ1980 USDA ĕéšĔßšßîĉé×ĂÜ
úąĂĂÜđøèĎĔîÖćøĀćĒĀúŠÜìĊęöć×ĂÜîĚĞćñċĚÜìĊęÝĞćĀîŠć÷õć÷ĔêšǰThe US Farm Subsidy purchase 
program đóČęĂøąïčîĚĞćñċĚÜìĊęîĞćđ×šćÿĀøĆåĂ÷ŠćÜñĉéÖãĀöć÷ǰÝćÖúąĂĂÜđøèĎìĊęêøüÝóïÿćöćøëìĞćĔĀš
ìøćïëċÜĒĀúŠÜìĊęöć×ĂÜîĚĞćñċĚÜĒúąÿëćîìĊęìćÜõĎöĉýćÿêøŤ×ĂÜîĚĞćñċĚÜÝćÖêĆüĂ÷ŠćÜîĚĞćñċĚÜìĊęđÝšćĀîšćìĊę
ÖøąìøüÜìĊęđÖĘïöćǰàċęÜñúðøćÖäüŠćöĊîĚĞćñċĚÜìĊęîĞćđ×šćĂ÷ŠćÜñĉéÖãĀöć÷ǰ6 �ǰ×ĂÜîĚĞćñċĚÜĔîÿĀøĆåǰ	8
 

đÝšćĀîšćìĊęêĞćøüÝìĞćÖćø÷ċéēÙđÙîÝćÖÖćøÝĆïÖčöÿćøđÿóêĉéĔîöĀćîÙøîĉü÷ĂøŤÖǰĀúĆÜÝćÖîĆĚî
đÝšćĀîšćìĊęÝċÜÿŠÜēÙđÙîĕð÷ĆÜĀšĂÜðäĉïĆêĉÖćøìćÜîĉêĉđüßýćÿêøŤđóČęĂìĞćÖćøüĉđÙøćąĀŤĀćĒĀúŠÜìĊęðúĎÖĀøČĂ
ñúĉêēÙđÙîøüöëċÜÿëćîìĊę×îÿŠÜǰĒúąöĊēÙđÙîïćÜÿŠüîëĎÖÿŠÜĕðĔĀšÖĆïǰEd Stanley àċęÜđðŨîîĆÖđøèĎüĉì÷ć
đóČęĂìĊęÝąìĞćÖćøêøüÝÿĂïúąĂĂÜđøèĎǰàċęÜÝćÖÖćøêøüÝÿĂïúąĂĂÜđøèĎÿćöćøëïĂÖĕéšëċÜđÿšîìćÜìĊęĔßš
×îÿŠÜøüöëċÜĒĀúŠÜñúĉêĒúąĒĀúŠÜðúĎÖēÙđÙîǰēé÷ÝćÖ×šĂöĎúìćÜúąĂĂÜđøèĎïŠÜïĂÖĕéšüŠćēÙđÙîöćÝćÖ
óČĚîìĊęìćÜĂđöøĉÖćĔêšǰúąĂĂÜđøèĎïćÜÿŠüîđðŨî×ĂÜêšîǰsub alpine, cold-adapted plants including 
Jack pine 	Pinus banksiana
ǰĒúąǰCanadian hemlock 	Tsuga canadensis
ǰĒúąúąĂĂÜđøèĎ
ïćÜÿŠüîÝćÖĒĀúŠÜìĊęēÙđÙîëĎÖîĞćĕðĒðøøĎðǰēé÷ÿøčðÝćÖ×šĂöĎúìćÜúąĂĂÜđøèĎìĊęĕéšöćÿćöćøëßŠü÷øąïč
ĕéšüŠćêšîēÙđÙîëĎÖðúčÖĂ÷ĎŠĒëïðøąđìýĒÙîîćéćĒúąëĎÖÿŠÜĕðìĊęĂđöøĉÖćđĀîČĂđóČęĂĒðøøĎðĀúĆÜÝćÖîĆĚî
ÝċÜëĎÖîĞćđ×šćöć×ć÷ĔîöĀćîÙøîĉü÷ĂøŤÖǰ	8
 

ßć÷ÙîîċÜëĎÖÝĆïìĊęßć÷ĒéîøąĀüŠćÜøĆåđìÖàĆÿÖĆïðøąđìýđöĘÖàĉēÖǰìĊęđöČĂÜǰ-FSBEPǰóøšĂöÖĆï

øëïøøìčÖìĊęõć÷ĔîïøøÝčĕðéšü÷ÖúŠĂÜǰēé÷õć÷ĔîÖúŠĂÜóïēïøćèüĆêëč×ĂÜßîóČĚîđöČĂÜßćüĂđöøĉÖĆîǰ

ñĎšêšĂÜĀćĂšćÜüŠćǰĕéšóïēïøćèüĆêëčĂ÷ĎŠõć÷ĔîëĚĞćĔîóČĚîìĊęôćøŤöðýčÿĆêüŤ×ĂÜêîïøĉđüèìćÜêąüĆîêÖ×ĂÜøĆå

đìÖàĆÿǰēé÷ĕéšìĞćÖćøđÙúČęĂî÷šć÷ĕððøąđìýđöĘÖàĉēÖǰđóČęĂĕðĀćîĆÖÿąÿöđóČęĂéĎëċÜÙüćöđĀöČĂîĀøČĂ

ĒêÖêŠćÜ×ĂÜüĆÿéčìĊęóïĔîðøąđìýđöĘÖàĉēÖǰëšćĀćÖìĊęñĎšêšĂÜĀćÖúŠćüöćđðŨîđøČęĂÜÝøĉÜǰēïøćèüĆêëčìĊęĂ÷ĎŠìšć÷

øëïøøìčÖÖĘÝąëĎÖÖãĀöć÷ǰÿć÷ÿČïìĊęĂ÷ĎŠĒëïßć÷ĒéîđßČęĂüŠćēïøćèüĆêëčîĆĚîñĉéÖãĀöć÷ēé÷ĕéšìĞćÖćø

đÙúČęĂî÷šć÷ÝćÖðøąđìýđöĘÖàĉēÖĕð×ć÷ìĊęðøąđìýÿĀøĆåĂđöøĉÖćǰēïøćèüĆêëčìĊęóïēé÷ÝąðøąÖĂïĕð

éšü÷ǰøĂÜđìšćĒêąǰêąÖøšćǰðúć÷ĀĂÖǰêć×Šć÷ǰđÙøČęĂÜðŦŪîéĉîđñćǰëĎÖÿŠÜĕðǰ5FYBTǰ"�.ǰđóČęĂÙšîĀćñĎš

ðøąéĉþåŤĀøČĂĒĀúŠÜÖĞćđîĉéǰēé÷ēïøćèüĆêëčÝćÖìĉýêąüĆîêÖđÞĊ÷ÜĔêš×ĂÜøĆåđìÖàĆÿǰĒúąēïøćèüĆêëčÝćÖ

ìćÜìĉýđĀîČĂ×ĂÜðøąđìýđöĘÖàĉēÖǰĕéšëĎÖðøąéĉþåŤēé÷ßîđñŠćìĊęĂćýĆ÷Ă÷ĎŠïøĉđüèîĆĚîǰĔîÖćøøąïč

ĒĀúŠÜìĊęöć×ĂÜēïøćèüĆêëčēé÷ĔßšøĎðøŠćÜĀøČĂúĆÖþèąĔîÖćøÝĞćĒîÖÙŠĂî×šćÜ÷ćÖǰēé÷üĉíĊÖćøìĊęĔßšĔî

ĀšĂÜðäĉïĆêĉÖćøǰÝąĔßšđÙøČęĂÜéĎéòčśîĔîÖćøđÖĘïúąĂĂÜđøèĎÝćÖÿĉęÜÿÖðøÖĒúąđÿšîĔ÷ǰ×šĂöĎú×ĂÜúąĂĂÜ

đøèĎÝćÖēïøćèüĆêëčĔÖúšđÙĊ÷ÜÖĆï×šĂöĎúÝćÖêĆüĂ÷ŠćÜÙüïÙčö×ĂÜðøąđìýđöĘÖàĉēÖǰēé÷×šĂöĎúĕöŠêøÜÖĆï
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êĆüĂ÷ŠćÜÙüïÙčöúąĂĂÜđøèĎÝćÖðýčÿĆêüŤ×ĂÜñĎšêšĂÜĀćĔÖúšÖĆïđöČĂÜǰ1FDPTǰÿøčðǰēïøćèüĆêëčëĎÖÿøšćÜēé÷

ßćüđöĘÖàĉÖĆîìĊęĂ÷ĎŠïøĉđüèîĆĚîǰĒúąñĎšêšĂÜĀćĕéšîĞćđ×šćēïøćèüĆêëčĒïïñĉéÖãĀöć÷ǰ	�
 

ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜÿćöćøëĔßšĔîÖćøêøüÝĀćÿćđĀêčÖćøêć÷ìĊęĂćÝöĊÿćđĀêčöćÝćÖ

ÖćøïøĉēõÙóČßìĊęöĊóĉþĕéšǰēé÷ÖćøĔßšÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜĔîÖćøêøüÝĀćúąĂĂÜđøèĎóČßĒúąđĀĘé

øćõć÷ĔîúĞćĕÿš×ĂÜđĀ÷ČęĂĀúĆÜÖćøêć÷ǰĂćÝÝąöĊÿŠüîßŠü÷ĔîÖćøêøüÝĀćìćÜîĉêĉüĉì÷ćýćÿêøŤđóČęĂĀć

ÿćđĀêčÖćøêć÷ìĊęñĉéíøøößćêĉìĊęĂćÝđÖĉéÝćÖÖćøïøĉēõÙóČßìĊęöĊÿćøĂĂÖùìíĉĝêŠĂÝĉêðøąÿćìǰéĆÜêĆüĂ÷ŠćÜ

ÖøèĊýċÖþćìĊęÝąÖúŠćüëċÜêŠĂĕðǰðøąöćèÿĊęüĆîÖŠĂîÖćøêć÷×ĂÜñĎšđÿĊ÷ßĊüĉêøć÷ĀîċęÜǰēé÷ÖŠĂîĀîšćîĆĚî

ñĎšđÿĊ÷ßĊüĉêĕéšđ×šćøŠüöÜćîđÞúĉöÞúĂÜìĊęëĎÖÝĆé×ċĚîēé÷ÖúčŠö×ĂÜúĆìíĉđßöĆîǰ	Shaman
ǰàċęÜĔîÜćîĕéšöĊÖćøĔĀš

ñĎšøŠüöÜćîïøĉēõÙĂć÷ćüĆÿÖćǰ	Ayahuasca
ǰ	ÿöčîĕóøìĊęöĊĂĂÖùìíĉĝêŠĂÝĉêðøąÿćì
ǰìĞćĔĀšñĎšđÿĊ÷ßĊüĉêđÖĉé

ĂćÖćøÖøąüîÖøąüć÷ǰðøąÿćìĀúĂîǰĒúąđÖĉéĂćÖćøøčîĒøÜÝîìĞćĔĀšđÖĉéēÙöŠćĒúąđÿĊ÷ßĊüĉêĔîìĊę ÿčéǰ

ÝćÖÖćøÿČïÿüîóïüŠćñĎšđÿĊ÷ßĊüĉêöĊÖćøïøĉēõÙĂć÷ćüĆÿÖćǰÝćÖÖćøêøüÝÿĂïēé÷  biochemical 

analysis ìĊęïøĉđüèúĞćĕÿšóïÿćøǰDMT àċęÜóïĔîđßČĚĂøćÖúčŠöǰbasidiomyceteǰēé÷ìćÜêĞćøüÝÙćéüŠćĔî

Ăć÷ćüĆÿÖćǰĂćÝÝąöĊÿŠüîðøąÖĂï×ĂÜǰmagic mushroomǰ	Psilocybe semilanceata
ǰìćÜêĞćøüÝ

ĕéšøĆïÙĞćĒîąîĞćĔĀšÿŠÜêĆüĂ÷ŠćÜÝćÖúĞćĕÿšÝćÖÿŠüîêŠćÜėǰĔĀšîĆÖđøèĎüĉì÷ćĔîÖćøßŠü÷êøüÝÿĂïǰǰǰǰǰǰǰǰǰǰ

ĒúąñúÝćÖÖćøêøüÝÿĂïóïàćÖóČßǰÿðĂøŤǰøüöëċÜúąĂĂÜđøèĎǰÝćÖÖĆâßćĒúąđĀĘé×ĊĚÙüć÷ǰÝćÖÖćø

ÿĂïÿüîÿćđĀêčÖćøêć÷óïüŠćĀúĆÜÝćÖöĊÖćøïøĉēõÙĂć÷ćüĆÿÖćǰ	Ayahuasca
ǰĒêŠñĎšøŠüöÜćîÙîĂČęîĕöŠöĊ

ĂćÖćøñĉéðÖêĉĒúąêĞćøüÝ÷Ć ÜóïđĀĘéĔîĀšĂÜ×ĂÜñĎš đÿĊ ÷ßĊüĉêàċę ÜëĎÖ÷Čî÷ĆîüŠć đðŨîǰPsilocybe 

semilanceata  ĀøČĂđĀĘé×ĊĚÙüć÷ǰMagic mushroom Ēúą÷ĆÜóïúąĂĂÜđøèĎ×ĂÜÖĆâßćǰĒúąÖćøêć÷

ĂćÝÝąđÖĉéÝćÖÖćøìĊęöĊÖćøïøĉēõÙÿćøǰDMT ìĊęđÖĉî×îćéǰÝċÜÿøčðĕéšüŠćÖćøĔßšÖúšĂÜÝčúìøøýîŤĒïïĔßš

ĒÿÜĔîÖćøêøüÝÿĂïêĆüĂ÷ŠćÜÝćÖúĞćĕÿšĔîĒêŠúąÿŠüîÿćöćøëĔßšÖćøÙćéđéćÖćøïøĉēõÙÿĉęÜìĊęìĞćĔĀšđÖĉé

ÖćøđÿĊ÷ßĊüĉê×ĂÜñĎšêć÷ĕéšǰĒúą÷ĆÜßŠü÷ĔîÖćøðøąđöĉîøą÷ąđüúćÖćøêć÷ÝćÖÖćøïøĉēõÙĕéšǰ	��
 

ÖćøêøüÝĀćïčĀøĊęðúĂöēé÷ÖćøĔßšúąĂĂÜđøèĎđóČęĂêøüÝĀćĒĀúŠÜñúĉêǰēé÷ìĆęüēúÖöĊïčĀøĊęðúĂö

Ă÷ĎŠöćÖëċÜǰ����ǰ�ǰ×ĂÜêúćéïčĀøĊęǰìĞćĔĀšõćÙøĆåÿĎâđÿĊ÷øć÷ĕéšëċÜǰ�ǰĒÿîúšćîéĂúúŠćÿĀøĆåǰēé÷Öćø

ñúĉêïčĀøĊęðúĂöđĀúŠćîĊĚëĎÖñúĉêēé÷ĕöŠĕéšøĆïÖćøÙüïÙčöêćööćêøåćîìĞćĔĀšöĊēúĀąĀîĆÖðîđðŚŪĂîĂ÷ĎŠĔî

ïčĀøĊęđÖĉîöćêøåćîǰÿŠÜñúđÿĊ÷êŠĂÿč×õćóöćÖ×ċĚîéšü÷đĀêčîĊĚÖćøêøüÝÝĆïïčĀøĊęðúĂöÝċÜđðŨîÿĉęÜìĊęöĊÙüćö

ÝĞćđðŨîĂ÷ŠćÜöćÖǰēé÷ÖćøìéúĂÜîĊĚìĞćēé÷ÖćøîĞćêĆüĂ÷ŠćÜïčĀøĊęðúĂöÝćÖǰBureau of Alcohol, 

Tobacco, Firearms and Explosives 	ATF
ǰĒúąïčĀøĊęÝøĉÜÝćÖøšćîÙšćìĊęĕéšøĆïöćêøåćîĒúąìĞćÖćø

êøüÝÿĂïĒúšüǰöćêøüÝĀćúąĂĂÜđøèĎēé÷üĉíĊ×ĂÜǰWilliams ÝąóïüŠćǰĔîïčĀøĊęÝøĉÜìĊęöĊÖćøðúĎÖĔï÷ćÿĎï

ĔîðøąđìýÿĀøĆåĂđöøĉÖćēé÷ñĎšüĉÝĆ÷đúČĂÖĔßšúąĂĂÜđøèĎ×ĂÜǰAmbrosia artemisiifoliaǰàċęÜóïöćÖĔî

ĒëïĂđöøĉÖćđĀîČĂēé÷ÝąĔßšóČßßîĉéîĊĚđðŨîêĆüßĊĚüĆéǰñúÖćøüĉÝĆ÷óïüŠćĔîêĆüĂ÷ŠćÜóïúąĂĂÜđøèĎ×ĂÜǰ

Ambrosia artemisiifoliaǰöćÖëċÜǰ���ǰĒúą÷ĆÜóïúąĂĂÜđøèĎ×ĂÜóČßĔîóČĚîìĊęǰĒêŠĔîÿŠüî×ĂÜïčĀøĊę

ðúĂöÖúĆïĕöŠóïúąĂĂÜđøèĎ×ĂÜóČßßîĉéîĊĚǰ	��
 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/basidiomycetes
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ïììĊęǰ3  
 

üĉíĊéĞćđîĉîÖćøüĉÝĆ÷ 
 

øąđïĊ÷ïüĉíĊüĉÝĆ÷ 
1�ǰøĎðĒïïÖćøüĉÝĆ÷ǰ 
ÖćøüĉÝĆ÷đßĉÜìéúĂÜǰ	Experimental research
ǰ 
2�ǰðøąßćÖøĒúąÖúčŠöêĆüĂ÷ŠćÜǰ 
óČßéĂÖìĊęïćîĔîßŠüÜðúć÷ùéĎøšĂîêšîùéĎòî×ĂÜðøąđìýĕì÷ßŠüÜđéČĂîđöþć÷îëċÜđéČĂî

óùþõćÙöǰó�ý�ǰ����ǰÝćÖïøĉđüèĔÖúšđÙĊ÷ÜĒúąēé÷øĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰĕéšĒÖŠǰêċÖ
íćøćïĞćïĆéǰÙèąÿćíćøèÿč×ýćÿêøŤǰÙèąó÷ćïćúýćÿêøŤǰÙèąìĆîêĒóì÷ýćÿêøŤǰÙèąĒóì÷ýćÿêøŤǰ
ÙèąđõÿĆßýćÿêøŤǰÙèąüĉì÷ćýćÿêøŤÖćøĒóì÷ŤǰĒúąïøĉđüèĀĂóĆÖïčÙúćÖøǰđóČęĂĔßšđðŨîêĆüĂ÷ŠćÜÙüïÙčö
ñúìéÿĂïêĆüĂ÷ŠćÜǰ 
ĂčðÖøèŤìĊęĔßšĔîÖćøüĉÝĆ÷ 

ĂčðÖøèŤ 
15�1�1 Glass slide 
������ǰ$PWFSǰHMBTTǰ��Y��ǰNN 
������ǰ%SPQQFS 
������ǰ#FBLFSǰ×îćéǰ���ǰNM 
������ǰCottonǰTXBC 
������ǰ"EIFTJWFǰUBQFǰ×îćéǰ����ǰYǰ����ǰDN� 
������ǰ"VUPQJQFUFǰ×îćéǰ���ǰwM 
������ǰ.JDSPUVCFǰ���ǰNM 
������ǰ.JDSPNFUFS 

ÿćøđÙöĊ 
15�2�1ǰSBGSBOJOǰ0 stain 
������ǰDJTUJMMFEǰXBUFS 

đÙøČęĂÜöČĂ 
15�3�1 ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰ	LJHIUǰNJDSPTDPQF
ǰøčŠîǰ$)��ǰ	0MZNQVT
 
������ǰÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰ	LJHIUǰNJDSPTDPQF
ǰøčŠîǰ&$-*14&ǰ&���ǰ
	/JLPO
 
������ǰÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰ	LJHIUǰNJDSPTDPQF
ǰøčŠîǰ&$-*14&ǰ$J--ǰ
	/JLPO
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ÖćøđÖĘïêĆüĂ÷ŠćÜǰ 
đÖĘïêĆüĂ÷ŠćÜéĂÖóČßìčÖßîĉéìĆĚÜĂĂÖéĂÖĒúąïćîǰĔîßŠüÜđéČĂîđöþć÷îëċÜđéČĂîóùþõćÙöǰ

ó�ý�ǰ����ǰïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰđóČęĂĔßšđðŨîêĆüÙüïÙčöñúǰÿŠüîÖćøýċÖþćîĉêĉ
đøèĎüĉì÷ćđÖĘïêĆüĂ÷ŠćÜïîđÿČĚĂđßĉĚêìĊęìĂÝćÖñšćòŜć÷ǰïøĉđüèĕĀúŠìĆĚÜÿĂÜ×šćÜǰÖúćÜúĞćêĆüǰßć÷đÿČĚĂìĆĚÜÿĂÜ
×šćÜǰĒúąïøĉđüèéšćîĀúĆÜÖúćÜúĞćêĆüǰēé÷ðøą÷čÖêŤêćöüĉíĊ×ĂÜǰWu Chun Liangǰ	2006
ǰĒúąÙèąǰ
ĒúąǰĂĉÿöąĒĂǰđÝĘąĀúÜǰĒúąÙèąǰ	2562
ǰ	19,ǰ23
 
ÖćøýċÖþćîĞćøŠĂÜ 

ÖćøýċÖþćđóČęĂĀćüĉíĊÖćøìĊęđĀöćąÿöĔîÖćøĔßšđÖĘïêĆüĂ÷ŠćÜ×ĂÜúąĂĂÜđøèĎ 
üĉíĊǰWet mount technique  

ìĞćÖćøĀ÷éîĚĞćǰ�-ǰ�ǰĀ÷éúÜïîÿĕúéŤĒÖšüǰĒúšüđúČĂÖéĂÖĕöšìĊęöĊÙüćöÿöïĎøèŤǰēé÷îĞćöćĒ÷Ö
ÖúĊïéĂÖĂĂÖĔĀšđĀúČĂĒêŠđÖÿøđóýñĎšǰĒúšüîĞćĕðìĞćÖćøÿđöĊ÷øŤïîÿĕúéŤìĊęöĊĀ÷éîĚĞćĒúąðŗééšü÷ÖøąÝÖðŗé
ÿĕúéŤǰøąüĆÜĂ÷ŠćĔĀšöĊôĂÜĂćÖćýĒúšüîĞćöćêøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜ 

 
õćóǰ��ǰÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰWet mount technique 

 
üĉíĊǰScotch tape technique  

ìĞćÖćøđúČĂÖéĂÖĕöšìĊęöĊÙüćöÿöïĎøèŤǰēé÷îĞćöćĒ÷ÖÖúĊïéĂÖĂĂÖĔĀšđĀúČĂĒêŠđÖÿøđóýñĎšǰĒúšü
îĞćÿÖĘĂêđìðĔÿêĉéúÜïîđÖÿøđóýñĎšǰđÿøĘÝĒúšüÝċÜîĞćĕðêĉéïîÿĕúéŤǰøąüĆÜĂ÷ŠćĔĀšöĊôĂÜĂćÖćýĒúšüîĞć
êøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜ 

 
õćóǰ��ǰÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰSDPUDIǰUBQFǰUFDIOJRVF 

 
üĉíĊǰWet scotch tape adhesion technique  

Ā÷éîĚĞćǰ1-ǰ2 Ā÷éúÜïîÿĕúéŤĒÖšüǰĒúšüđúČĂÖéĂÖĕöšìĊęöĊÙüćöÿöïĎøèŤǰēé÷îĞćöćĒ÷ÖÖúĊï
éĂÖĂĂÖĔĀšđĀúČĂĒêŠđÖÿøđóýñĎšǰĒúšüîĞćÿÖĘĂêđìðĔÿêĉéúÜïîđÖÿøđóýñĎšǰđÿøĘÝĒúšüÝċÜîĞćĕðêĉéïîÿĕúéŤ
ìĊęöĊĀ÷éîĚĞćǰøąüĆÜĂ÷ŠćĔĀšöĊôĂÜĂćÖćýǰĒúšüîĞćêøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜ 
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õćóǰ��ǰÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰWet scotch tape adhesion technique 

 
üĉíĊǰSwab techniqueǰ 

ìĞćÖćøĀ÷éîĚĞćǰ1-ǰ2 Ā÷éúÜïîÿĕúéŤĒÖšüǰĒúšüđúČĂÖéĂÖĕöšìĊęöĊÙüćöÿöïĎøèŤǰēé÷îĞćöćĒ÷Ö
ÖúĊïéĂÖĂĂÖĔĀšđĀúČĂĒêŠđÖÿøđóýñĎšǰĒúšüîĞćĕöšÿüĂïßčïîĚĞćÖúĆęîǰĀöčîÖĆï×ĂïïĊÖđÖĂøŤĔĀšóĂĀöćéđÿøĘÝ
ĒúšüÝċÜîĞćĕðêĉéïîđÖÿøđóýñĎšēé÷ÖćøĀöčîǰ2-3 øĂïǰĒúšüîĞćĕöšÿüĂïĕðÿđöĊ÷øŤïîÿĕúéŤìĊęöĊĀ÷éîĚĞćǰ
ÝćÖîĆĚîìĞćÖćøðŗééšü÷ÖøąÝÖðŗéÿĕúéŤǰøąüĆÜĂ÷ŠćĔĀšöĊôĂÜĂćÖćýĒúšüîĞćêøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜ
ÝčúìøøýîŤĒïïĔßšĒÿÜ 

 

 
õćóǰ��ǰÿĕúéŤìĊęđêøĊ÷öéšü÷üĉíĊǰSwab technique 

 
ÖćøĀćÙüćöđ×šö×šîĒúąđüúćìĊęđĀöćąÿö×ĂÜǰÿĊ÷šĂöǰSafranin O ĔîÖćø÷šĂöúąĂĂÜđøèĎǰ 

Ā÷éÿĊ÷šĂöǰSafranin O ìĊęđêøĊ÷öĕüšúÜïîÿĕúéŤĒÖšüǰĒúšüđúČĂÖéĂÖĕöšìĊęöĊÙüćöÿöïĎøèŤǰēé÷
îĞćöćĒ÷ÖÖúĊïéĂÖĂĂÖĔĀšđĀúČĂđÞóćąđÖÿøđóýñĎšǰĒúšüîĞćÿÖĘĂêđìðĔÿêĉéúÜïîđÖÿøđóýñĎšǰÝćÖîĆĚîîĞć
éšćîđĀîĊ÷üìĊęđÖĘïêĆüĂ÷ŠćÜêĉéúÜïîÿĕúéŤìĊęĀ÷éÿĊ÷šĂöǰSafranin O ēé÷øąüĆÜĂ÷ŠćĔĀšöĊôĂÜĂćÖćýĒúšü
ìĞćÖćøđÝČĂÝćÜÿĊ÷šĂöǰSafranin O ēé÷đêøĊ÷öÖćøđÝČĂÝćÜìĊęÙüćöđ×šö×šîĒïïǰtwo fold dilution ĕéš
Ùüćöđ×šö×šîǰéĆÜîĊĚǰÙČĂǰ1�1 1�2 1�4 1�8 Ēúąǰ1�16 êøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßš
ĒÿÜǰìĊęđüúćǰ5 îćìĊǰ10 îćìĊǰĒúąǰ15 îćìĊǰđóČęĂĀćÙüćöđ×šö×šî×ĂÜÿĊ÷šĂöǰSafranin O Ēúą
øą÷ąđüúćìĊęđĀöćąÿöǰđóČęĂĔĀšÿćöćøëöĂÜđĀĘîøĎðøŠćÜǰúĆÖþèąúąĂĂÜđøèĎĕéšÜŠć÷×ċĚî 
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ýċÖþćúąĂĂÜđøèĎïîêĆüĂ÷ŠćÜđÿČĚĂđóČęĂÝĞćúĂÜêĆüïčÙÙúĀøČĂüĆêëčó÷ćîĔîĒîüêĆĚÜĒúąĒîüøćïǰ 
ñĎšüĉÝĆ÷ĕéšìĞćÖćøìéÿĂïÖćøđÖĘïúąĂĂÜđøèĎïîđÿČĚĂđßĉĚêêĆüĂ÷ŠćÜìĆĚÜĀöéǰ�ǰüĉíĊÙČĂǰÖćøđÖĘï

êĆüĂ÷ŠćÜìĊęêĆĚÜĂ÷ĎŠÖĆïìĊęĒïïĒîüêĆĚÜĒúąĒïïĒîüîĂîǰĒúąÙüïÙčöñúÖćøđÙúČęĂîìĊę×ĂÜđÿČĚĂêĆüĂ÷ŠćÜēé÷
ÖćøđÖĘïĒïïÝĞćúĂÜÖćøúćÖđÿČĚĂêĆüĂ÷ŠćÜĕðÖĆïóČĚîǰìĆĚÜîĊĚđóČęĂĔĀšĕéšüĉíĊđĀöćąÿöÖĆïđÖĘïúąĂĂÜđøèĎïîđÿČĚĂ
ĒïïÝĞćúĂÜ 

(1) ÖćøđÖĘïêĆüĂ÷ŠćÜĒïïĒîüêĆĚÜǰÝąđðŨîÖćøÝĞćúĂÜēé÷ĔßšđÿČĚĂìĞćđðŨîĀčŠîĕúŠÖćđðŨîđüúćǰ1 ßĆęüēöÜǰǰ 
(2) ÖćøđÖĘïêĆüĂ÷ŠćÜĒïïĒîüîĂîǰđðŨîÖćøđÖĘïêĆüĂ÷ŠćÜēé÷ÖćøîĞćđÿČĚĂüćÜĕüšÖĆïóČĚîđðŨîđüúćǰ1 

ßĆęüēöÜǰ 
(3) ÖćøđÖĘïêĆüĂ÷ŠćÜĒïïÝĞćúĂÜÖćøúćÖǰđðŨîÖćøđÖĘïêĆüĂ÷ŠćÜēé÷ÖćøìĞćÖćøÝĞćúĂÜÖćøúćÖđÿČĚĂ

ĕðÖĆïóČĚîĔîøą÷ąìĊęÖĞćĀîéđðŨîđüúćǰ1 ßĆęüēöÜ 
üĉíĊÖćøđÖĘïêĆüĂ÷ŠćÜǰ 

ÖćøđÖĘïêĆüĂ÷ŠćÜđÖÿøêĆüñĎš×ĂÜóČßéĂÖđóČęĂĔßšđðŨîêĆüÙüïÙčöñúÖćøìéÿĂïǰ 
ÖćøđÖĘïêĆüĂ÷ŠćÜÖćøýċÖþćđøèĎüĉì÷ć×ĂÜóČßïøĉđüèĔÖúšđÙĊ÷ÜøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüß

ýćÿêøŤǰöĀćüĉì÷ćúĆ÷îđøýüøǰÝĆÜĀüĆéóĉþèčēúÖǰĕéšĒÖŠǰêċÖíćøćïĞćïĆéǰÙèąÿćíćøèÿč×ýćÿêøŤǰÙèą
ó÷ćïćúýćÿêøŤǰÙèąìĆîêĒóì÷ýćÿêøŤǰÙèąĒóì÷ýćÿêøŤǰÙèąđõÿĆßýćÿêøŤǰÙèąüĉì÷ćýćÿêøŤ
ÖćøĒóì÷ŤǰĒúąǰïøĉđüèĀĂóĆÖïčÙúćÖøǰöî�ǰîĉđüýîŤǰ�-�ǰÝćÖîĆĚîîĞćÿŠüîĂČęî×ĂÜéĂÖĂĂÖǰĔĀšđĀúČĂ
đóĊ÷ÜÿŠüîÖšćîßĎúąĂĂÜđøèĎìĊęöĊđÖÿøêĆüñĎšĂ÷ĎŠĒúšüîĞćÿÖĘĂêđìðĔÿêĉéúÜïîđÖÿøđóýñĎšǰĒúąîĞćĕðêĉéïî
ÿĕúéŤìĊęöĊĀ÷éîĚĞćǰÝćÖîĆĚîÝċÜìĞćÖćøêøüÝéĎøĎðøŠćÜúąĂĂÜđøèĎǰĒúąïĆîìċÖõćóéšü÷ÖúšĂÜÝćÖǰIpad øčŠîǰ
air 4 ĒúąìĞćÖćøïĆîìċÖàĚĞćĂĊÖÙøĆĚÜéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜ÷ĊęĀšĂǰ/JLPOǰøčŠîǰ&$-*14&ǰ$J--ǰ 
 
ÖćøýċÖþćîĉêĉđøèĎđïČĚĂÜêšîǰ 

ÖćøüćÜĒñîÖćøýċÖþćĒúąÿĞćøüÝÿëćîìĊęđÖĘïêĆüĂ÷ŠćÜǰ 
ÖćøýċÖþćđøèĎüĉì÷ć×ĂÜóČßĒúąđøèĎïîđÿČĚĂđóČęĂÿîĆïÿîčîĀúĆÖåćîìćÜîĉêĉüĉì÷ćýćÿêøŤǰ�ǰ

ÖøèĊýċÖþćïøĉđüèóČĚîìĊęøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰìĞćÖćøÖĞćĀîéøą÷ąđüúćĒúąóČĚîìĊęĔî
ÖćøýċÖþćìĆĚÜĀöéǰ10×10ǰm ÝĞćîüîǰ�ǰÝčéēé÷ĂšćÜĂĉÜüĉíĊ×ĂÜǰWu Chun Liangǰ	2006
ǰ	23
ǰĔîßŠüÜ
đéČĂîđöþć÷îëċÜđéČĂîöĉëčîć÷î 

 
ÖćøđÖĘïĒúąýċÖþćúąĂĂÜđøèĎǰ 
ÖćøýċÖþćđøèĎüĉì÷ć×ĂÜóČßïøĉđüèóČĚîìĊęøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤĒúąđøèĎìĊęêĉéïî

đÿČĚĂêĆüĂ÷ŠćÜǰēé÷đÖĘïêĆüĂ÷ŠćÜéĂÖĒúąÿðĂøŤ×ĂÜóČßìĊęđÝøĉâĔîóČĚîìĊęýċÖþćǰÝćÖîĆĚîîĞćöćĒ÷ÖđÞóćą
đÖÿøđóýñĎšĒúšüìĞćÖćøêøüÝĀćúąĂĂÜđøèĎéšü÷ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰÿŠüîúąĂĂÜđøèĎìĊęĂ÷ĎŠïî
đÿČĚĂñšćĒúąđÙøČęĂÜĒêŠÜÖć÷đÖĘïēé÷ÖćøÝĞćúĂÜêĆüïčÙÙúēé÷ĔßšđÿČĚĂüćÜøćïÖĆïóČĚîĒúąìĞćÖćøúćÖĕðïî
óČĚîđóČęĂĔĀšđÿČĚĂÿĆöñĆÿÖĆïĔîóČĚîìĊęǰ5x5 m đðŨîøą÷ąđüúćǰ1 ßĆęüēöÜǰïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüß
ýćÿêøŤǰ	õćóǰ16
ǰđóČęĂĔĀšúąĂĂÜđøèĎĕéšÿĆöñĆÿÖĆïđÿČĚĂǰÝćÖîĆĚîìĞćÖćøđêøĊ÷öđìðĔÿ×îćéǰ6x9 cmǰöć
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đÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎìĊęïøĉđüèĕĀúŠìĆĚÜÿĂÜ×šćÜǰÖúćÜúĞćêĆüǰßć÷đÿČĚĂìĆĚÜÿĂÜ×šćÜǰĒúąïøĉđüèéšćîĀúĆÜ
ÖúćÜúĞćêĆüǰ	õćóǰ��
 

 

ǰ 
õćóǰ��ǰïøĉđüèóČĚîìĊęđÖĘïúąĂĂÜđøèĎïîđÿČĚĂêĆüĂ÷ŠćÜ 

 
ēé÷ĂšćÜĂĉÜüĉíĊ×ĂÜǰChun Liang WuǰĒúąÙèąǰ	2006
ǰĒúąǰĂĉÿöąĒĂǰđÝĘąĀúÜǰĒúąÙèąǰ

	2562
ǰǰ	19,23
ǰēé÷ÝąĔßšüĉíĊđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎǰéšü÷üĉíĊǰWet scotch tape adhesion 
techniqueǰĒúšüîĞćöćêĉéïîÿĕúéŤìĊęĀ÷éÿĊ÷šĂöǰSafranin O ĕüšĒúšüǰÝćÖîĆĚîÝċÜìĞćÖćøêøüÝĀćúąĂĂÜ
đøèĎǰõć÷ĔêšÖúšĂÜÝčúìøøýîŤĔßšĒÿÜǰøčŠîǰCH30 ÷ĊęĀšĂǰOlympus ĒúšüìĞćÖćøïĆîìċÖõćóéšü÷ÖúšĂÜÝćÖǰ
Ipad øčŠî air 4ǰēé÷ÿĆÜđÖêčúĆÖþèąǰøĎðøŠćÜĒúąüĆé×îćé×ĂÜúąĂĂÜđøèĎǰìĞćÖćøïĆîìċÖõćóĔêšÖúšĂÜ
ÝčúìøøýîŤĒïïĔßšĒÿÜ÷ĊęĀšĂǰ/JLPOǰøčŠîǰ&$-*14&ǰ$J--ǰĒúšüîĞćöćđðøĊ÷ïđìĊ÷ïøĎðøŠćÜúąĂĂÜđøèĎïîđÿČĚĂ
ÖĆïêĆüĂ÷ŠćÜúąĂĂÜđøèĎ×ĂÜóČßìĊęìĞćÖćøđÖĘïêĆüĂ÷ŠćÜÙüïÙčöÖŠĂîĀîšćĀćßîĉé×ĂÜóČßǰĒúąìĞćÖćøĀćÙŠćǰ
Pollen concentrationǰóøšĂöìĆĚÜüĆéǰP�E ratio éšü÷ĕöēÙøöĉđêĂøŤǰ	.JDSPNFUFS
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õćóǰ16ǰøĎðïøĉđüèìĊęđÖĘïêĆüĂ÷ŠćÜǰ5x5 m 
 

ÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎéšü÷üĉíĊÖćøúćÖđÿČĚĂøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰĕéšìĞćÖćø
üĆéóĉÖĆéìćÜõĎöĉýćÿêøŤéšü÷ Google Mapsǰēé÷ÿëćîìĊęđÖĘïêĆüĂ÷ŠćÜìĆĚÜǰ�ǰêĞćĒĀîŠÜöĊÿõćóĒüéúšĂöìĊę
êŠćÜÖĆîǰđßŠîǰúćîÝĂéøëǰÿîćöĀâšćǰàċęÜÝąìĞćÖćøĂšćÜĂĉÜÿõćóĂćÖćýÝćÖÖøöĂčêčîĉ÷öüĉì÷ćéĆÜêćøćÜǰ
�ǰ	25
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 RH �ǰRelative humidity 

 WV �ǰWind velocity 

Km�h �ǰKilometre per hour 

êćøćÜǰ�ǰóĉÖĆéìćÜõĎöĉýćÿêøŤǰĂčèĀõĎöĉǰÙüćößČĚîǰĒúąÙüćöđøĘüúö×ĂÜóČĚîìĊęǰìĊęĔßšĔîÖćøđÖĘïêĆüĂ÷ŠćÜ 

ïøĉđüè ÿëćîìĊę óĉÖĆéõĎöĉýćÿêøŤ ÿõćóĒüéúšĂö đüúćìĊęìĞćÖćø
đÖĘïêĆüĂ÷ŠćÜ 

×šĂöĎúÿõćóĂćÖćý 

ÝčéìĊęǰ� ĀúĆÜĀšĂÜðäĉïĆêĉÖćøõćÙüĉßćđìÙîĉÙ
ÖćøĒóì÷ŤÙèąÿĀđüßýćÿêøŤ 

16°44'47�4�N 
100°11'18�7�E 

ĀúĆÜêċÖÙèąÿĀđüßýćÿêøŤĀîšćúćîÝĂéøë
êĉéëîîÙèąĒóì÷ýćêøŤ 

���00-11�00ǰ
AM 

T�ǰ33�6 ºc, RH�ǰ
75�, WV�ǰ18�5 

km�h 

ÝčéìĊęǰ� ĀšĂÜðäĉïĆêĉÖćøÙĂöóĉüđêĂøŤǰÙèąÿĀ

đüßýćÿêøŤ 

16°44'46�0�N 
100°11'22�1�E 

êċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤêĉéúćîÝĂé
øëĀîšćÙèąìĆîêĒóì÷Ť 

07�00-08�00 
AM 

T�ǰ26�5 ºc, RH�ǰ
62�, WV�ǰ0 km�h 

ÝčéìĊęǰ� ÿîćöĀâšć×šćÜõćÙüĉßćìĆýîöćêø
ýćÿêøŤ 

16°44'44�6�N 
100°11'18�2�E 

ÿîćöĀâšć×šćÜõćÙüĉßćìĆýîöćêøýćÿêøŤ
êĉéúćîÝĂéøëĀĂóĆÖïčÙúćÖø 

���00-11�00ǰ
AM 

T�ǰ28�0 ºc, RH�ǰ
81�, WV�ǰ5�0 

km�h 

ÝčéìĊęǰ� ĀîšćÙèąÿĀđüßýćÿêøŤêĉéÙèą
ó÷ćïćú 

16°44'44�7�N 
100°11'22�2�E 

úćîÝĂéøëĀîšćÙèąÿĀđüßýćÿêøŤêĉéëîî
×šćÜÿüîĀ÷ŠĂöÙèąó÷ćïćúýćÿêøŤ 

07�00-�8�00 
AM 

T�ǰ31�0 ºc, RH�ǰ
73�, WV�ǰ0 km�h 

Āöć÷đĀêč �ǰĂšćÜĂĉÜÿõćóĂćÖćýÝćÖÖøöĂčêčîĉ÷öüĉì÷ćǰ	25
 

 ǰǰN �ǰNorth 

 ǰǰE �ǰEast 

 AM �ǰAnte meridiem 

   T �ǰTemperature 

 ǰºcǰ�ǰDegree Celsius 
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ïììĊęǰ4  

 

ñúÖćøüĉÝĆ÷ 

 

���ǰÖćøýċÖþćîĞćøŠĂÜ 
�����ǰÖćøýċÖþćđóČęĂĀćüĉíĊÖćøìĊęđĀöćąÿöĔîÖćøêøüÝúąĂĂÜđøèĎǰ 
ñúÖćøýċÖþćĀćüĉíĊÖćøìĊęđĀöćąÿöĔîÖćøêøüÝúąĂĂÜđøèĎǰéšü÷üĉíĊǰ8et mount technique, 

SDPUDIǰUBQFǰUFDIOJRVF Wet scotch tape adhesion technique ĒúąǰSwab technique 
óïüŠćüĉíĊÖćøǰWet scotch tape adhesion technique ÝąÿćöćøëđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎĕéšéĊÖüŠć
ÖćøĔßšđìÙîĉÙǰWet mount technique, SDPUDIǰUBQFǰUFDIOJRVFǰĒúąǰSwab techniqueǰēé÷ǰ
Wet Scotch adhesion techniqueǰÝąÿćöćøëđĀĘîĕéšìĆĚÜúąĂĂÜđøèĎĒïïìĆĚÜßîĉéÿéǰ	fresh
ǰĒúą
ĒĀšÜǰ	dry
ǰéĆÜĒÿéÜĔîõćóìĊęǰ��ǰàċęÜĒêÖêŠćÜÝćÖüĉíĊ Wet mount technique, SDPUDIǰUBQFǰ
UFDIOJRVFǰĒúąǰSwab technique ìĊęÿćöćøëóïđóĊ÷ÜúąĂĂÜđøèĎĒïïĒĀšÜđðŨîÝĞćîüîöćÖǰĒêŠóï
úąĂĂÜđøèĎĒïïÿéîšĂ÷ 

 

 
 

õćóǰ��ǰúąĂĂÜđøèĎ×ĂÜéĂÖđ×ĘöÿéĒúąĒĀšÜïîÿĕúéŤüĉíĊÖćøǰWet scotch tape adhesionǰ
technique 
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�����ǰÖćøĀćÙüćöđ×šö×šîĒúąđüúćìĊęđĀöćąÿö×ĂÜÿĊ÷šĂöǰSafranin O ĔîÖćø÷šĂö
úąĂĂÜđøèĎ 

ñúÖćøìéÿĂïÙüćöđ×šö×šîĒúąøą÷ąđüúć×ĂÜÿĊǰSafraninǰO ìĊęđĀöćąÿöĔîÖćø÷šĂöêĆüĂ÷ŠćÜ
úąĂĂÜđøèĎ×ĂÜóČßǰđóČęĂýċÖþćúĆÖþèąøć÷úąđĂĊ÷éúĆÖþèąñĉüĒúąøĎđðŗé×ĂÜúąĂĂÜđøèĎǰÝćÖÜćîüĉÝĆ÷
×ĂÜǰGretchen D�ǰ+POFTǰ	��
ǰìĊęĔßšÿĊ SafraninǰO đóČęĂßŠü÷ĔîÖćøýċÖþćøć÷úąđĂĊ÷éóČĚîñĉüúąĂĂÜ
đøèĎǰēé÷ñĎšüĉÝĆ÷ĕéšìĞćÖćøýċÖþćÙüćöđ×šö×šî×ĂÜÿĊǰSafranin O êĆĚÜĒêŠÙüćöđ×šöÿĎÜÿčéǰĒúąđÝČĂÝćÜĒïï
đðŨîúĞćéĆïÿŠüîĒïïǰTwo-fold dilution ĕéšÙüćöđ×šö×šîìĊęǰ1�1 1�2 1�4 1�8 Ēúąǰ1�16 đðŨîđüúćǰ5 
îćìĊǰ10 îćìĊǰĒúąǰ15 îćìĊǰđÿøĘÝĒúšüÝċÜîĞćĕðêøüÝÿĂïõć÷ĔêšÖúšĂÜÝčúìøøýîŤǰñúÖćøìéÿĂïóïüŠć
Ùüćöđ×šö×šî×ĂÜÿĊǰSafranin OǰìĊęđĀöćąÿöĔîÖćøýċÖþćúĆÖþèąõć÷îĂÖ×ĂÜúąĂĂÜđøèĎÙČĂǰ1�2ǰĒúąǰ
1�4ǰǰēé÷Ùüćöđ×šö×šîǰ1�1ǰĕöŠÿćöćøëđĀĘîøć÷úąđĂĊ÷é×ĂÜóČĚîñĉüúąĂĂÜđøèĎĕéšßĆéđÝîǰĔî×èąìĊęÙüćö
đ×šö×šîìĊęëĎÖđÝČĂÝćÜöćÖđÖĉîĕðǰ	Ùüćöđ×šö×šîǰ1�8 Ēúąǰ��16
ǰÝąìĞćĔĀš÷ćÖêŠĂÖćøýċÖþćøć÷úąđĂĊ÷é
øĎðøŠćÜĒúąóČĚîñĉü×ĂÜúąĂĂÜđøèĎǰîĂÖÝćÖîĊĚ÷ĆÜóïüŠćìĊęÙüćöđ×šö×šîìĊęđĀöćąÿöǰ	Ùüćöđ×šö×šîìĊęǰ���ǰ
Ēúąǰ���
ǰēé÷øą÷ąđüúćĕöŠöĊñúêŠĂÖćøóïøć÷úąđĂĊ÷é×ĂÜøĎðøŠćÜúąĂĂÜđøèĎǰ	õćó BǰĒúąǰC
ǰ 
 

ǰA ǰB 

ǰC ǰD 



27 

 

 

 

ǰE 

 

 

õćóǰ�� "ǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ��1 

 #ǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ��2 

 $ǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ��4 
 %ǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ��8 

 &ǰúąĂĂÜđøèĎìĊę÷šĂöéšü÷ÿĊǰSafranin O Ùüćöđ×šö×šîǰ��1� 
 

���ǰÖćøýċÖþćúąĂĂÜđøèĎïîêĆüĂ÷ŠćÜđÿČĚĂđóČęĂÝĞćúĂÜêĆüïčÙÙúĀøČĂüĆêëčó÷ćîĔîĒîüêĆĚÜĒúą
Ēîüøćï 

ÖćøýċÖþćúąĂĂÜđøèĎïîêĆüĂ÷ŠćÜđÿČĚĂđóČęĂÝĞćúĂÜêĆüïčÙÙúĀøČĂüĆêëčó÷ćîĔîĒîüêĆĚÜĒúą
ĒîüøćïǰìĞćÖćøìéúĂÜđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎđóČęĂĔßšĒîüìćÜĔîÖćøđúČĂÖüĉíĊđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎǰ
ñúÖćøýċÖþćóïÖćøĔßšÖćøđÖĘïêĆüĂ÷ŠćÜĔîĒïïÝĞćúĂÜĒîüêĆĚÜĒúąĒïïÝĞćúĂÜĒîüøćïēé÷ĕöŠđÙúČęĂîìĊę
ĕöŠöĊÙüćöđĀöćąÿöĔîÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎǰÖúŠćüÙČĂñĎšüĉÝĆ÷ĕöŠóïúąĂĂÜđøèĎïîđÿČĚĂêĆüĂ÷ŠćÜ 

 
4�3 ñúÖćøýċÖþćúąĂĂÜđøèĎĒúąÿðĂøŤìĊęđðŨîêĆüĂ÷ŠćÜÙüïÙčö 

ÖćøýċÖþćĔîÙøĆĚÜîĊĚìćÜñĎšüĉÝĆ÷ĕéšìĞćÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎĒúąÿðĂøŤÝćÖóČßìĊęđÝøĉâĂ÷ĎŠ
ïøĉđüèøĂïÙèąÿĀđüßýćÿêøŤǰđóČęĂĔßšđðŨî×šĂöĎúĔîÜćîéšćîîĉêĉđøèĎüĉì÷ćĔîĂîćÙêǰéĆÜĒÿéÜĔîêćøćÜǰ
� 
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êćøćÜǰ�ǰêćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčö 

úĞćéĆï ßČęĂüĉì÷ćýćÿêøŤ  P  E  
P�E 

ratio  

1 Adenium obesum�  105�36  98�91  1�07  

2 Alloplectus spp�  48�04  45�11  1�07  

3 Alpinia galangal�  126�58  115�52  1�10  

4 Amaranthus viridis�  40�23  35�87  1�12  

5 Andrographis paniculata�ǰ	dry
  74�15  50�58  1�47  

6 Andrographis paniculata�ǰ	fresh
  85�07  76�92  1�11  

7 Annona squamosa�  86�40  77�10  1�12  

8 Antigonon leptopus�  102�65  91�26  1�12  

9 Arachis pinto�  52�72  49�51  1�06  

10 Asplenium nidus�  84�75  57�48  1�47  

11 Asystasia gangetica�  83�90  123�01  0�68  

12 Barleria lupulina�  162�65  157�89  1�03  

13 Boerhavia diffusa L�  131�73  128�14  1�03  

14 Borreria latifolia�  68�46  65�10  1�05  

15 Caesalpinia pulcherrima�  151�23  142�79  1�06  

16 Canna indica�  148�40  141�05  1�05  

17 Carmona retusa�  46�57  30�61  1�52  

18 Cassia fistula�ǰ	dry
  67�67  39�89  1�10  

19 Cassia fistula�ǰ	fresh
  72�36  66�60  1�09  

20 Catharanthus roseus�  124�36  118�57  1�05  

21 Celosia argentea�  48�53  47�9  1�01  

22 Celosia argentea�  55�47  47�74  1�16  

23 Centranthus Ruber�  29�23  25�85  1�13  
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êćøćÜǰ�ǰêćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčöǰ	êŠĂ
 

úĞćéĆï ßČęĂüĉì÷ćýćÿêøŤ  P  E  
P�E 

ratio  

24 Cerbera manghas�  209�21  198�68  1�05  

25 Chloris barbata�  56�09  47�27  1�19  

26 Cleome viscosa�ǰ	dry
  39�62  28�25  1�40  

27 Cleome viscosa�ǰ	fresh
  39�67  37�52  1�06  

28 Crossandra infundibuliformis�  130�91  42�40  3�09  

29 Cuphea hyssopifolia�  38�97  32�23  1�21  

30 Eugenia javanica Lam�  125�96  126�13  1�00  

31 Eupatorium odoratum�  34�15  26�78  1�27  

32 Euphorbia heterophylla�  81�10  75�04  1�08  

33 Euphorbia hirta L�  47�32  24�05  1�97  

34 Evolvulus nummularius�  51�14  46�74  1�09  

35 Evolvulus nuttallianus�  75�73  66�85  1�13  

36 Gardenia jasminoides�  51�53  48�12  1�07  

37 Gomphrena celosides�  36�45  32�91  1�11  

38 Graptophyllum pictum�  98�12  83�19  1�18  

39 Guaiacum officinale�  24�32  20�84  1�17  

40 Hamelia patens�  52�72  50�45  1�05  

41 Heliconia spp�  135�99  117�32  1�16  

42 Hibiscus rosa-sinensis�  149�19  133�32  1�12  

43 Hygrophila guadrivalvis Nees�  142�86  140�35  1�02  

44 Ixora chinensis�  41�93  35�01  1�20  

45 Ixora coccinea�ǰ	dry
  53�41  28�32  1�89 

46 Ixora coccinea�ǰ	fresh
  60�47  55�10  1�10  
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êćøćÜǰ�ǰêćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčöǰ	êŠĂ
 

úĞćéĆï ßČęĂüĉì÷ćýćÿêøŤ  P  E  
P�E 

ratio  

47 Jacaranda mimosifolia�  66�75  51�48  1�30  

48 Jasminum sambac�  45�05  38�42  1�17  

49 Kyllinga brevifolia�  52�32  47�92  1�10  

50 Lagerstroemia loudonii�  60�73  57�18  1�06  

51 Lagerstroemia speciose�  71�23  65�03  1�10  

52 Leucaena leucocephala�  94�33  78�97  1�19  

53 Macroptilium atropurpureum�  46�5  39�63  1�17  

54 Mangifera indica�  54�57  48�70  1�12  

55 Manikara zapota�  83�62  76�32  1�10  

56 Mayodendron igneum�  47�41  44�40  1�07  

57 Mimosa pudica�  108�18  93�57  1�16  

58 Mucuna pruriens�  80�87  74�29  1�09  

59 Murraya paniculata�  63�00  54�28  1�16  

60 Nymphaea lotus Linn�  86�39  76�47  1�13  

61 Ochna serrulate�  56�15  33�99  1�65 

62 Ocimum tenuiflorum�  68�85  66�47  1�04  

63 Ocimum  basilicum�  100�52  97�02  1�04  

64 Oxalis corniculate�  54�39  52�94  1�03  

65 Oxalis corymbosa�  37�19  28�36  1�33  

66 Passiflora foetida�  102�68  98�21  1�05  

67 Petrea volubilis�  102�65  97�03  1�06  

68 Petunia Hybrida�  55�54  51�08  1�09  

69 Phymatosorus scolopendria�  110�73  73�53  1�51  
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êćøćÜǰ�ǰêćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčöǰ	êŠĂ
 

úĞćéĆï ßČęĂüĉì÷ćýćÿêøŤ  P  E  
P�E 

ratio  

70 Plumeria rubra Linn�  67�98  56�38  1�21  

71 Portulaca grandiflora�  107�68  99�55  1�08  

72 Portulaca grandiflora�  99�20  86�03  1�15  

73 Rhinacanthus nasutus�  82�5  52�22  1�58  

74 Rivina humilis L�  67�99  62�11  1�10  

75 Rosa spp�  77�54  57�99  1�34  

76 Ruellia Prostrata�  233�30  215�81  1�08  

77 Ruellia simplex�  136�31  124�19  1�10  

78 Sagitaria latifolia�  28�70  25�93  1�11  

79 Sanchezia speciosa Leonard�  189�59  184�59  1�03  

80 Seuderanthemum carruthersii  57�54  52�20  1�10  

81 Shorea robusta�  62�47  54�60  1�14  

82 Solannum virginianum L�  57�54  54�03  1�07  

83 Strobilanthes callosa�  179�04  170�05  1�05  

84 Tabernaemontana divaricate�  55�31  52�37  1�06  

85 Tagetes patula�  46�19  43�67  1�06  

86 Tecoma stans�ǰ	dry
  75�23  55�27  1�36  

87 Tecoma stans�ǰ	fresh
  70�01  66�39  1�05  

88 Torennia fournieri�  64�91  59�53  1�09  

89 Tridax procumber�  54�43  52�55  1�04  

90 Unidentified pollen 1  42�87  31�37  1�38  

91 Unidentified pollen 2  47�75  35�97  1�37  

92 Unidentified pollen 3  42�53  38�28  1�11  
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êćøćÜǰ�ǰêćøćÜĒÿéÜñúÖćøüĆéǰP�E ratio ×ĂÜúąĂĂÜđøèĎÝćÖêĆüĂ÷ŠćÜúąĂĂÜđøèĎÙüïÙčöǰ	êŠĂ
 

úĞćéĆï ßČęĂüĉì÷ćýćÿêøŤ  P  E  
P�E 

ratio  

93 Unidentified pollen 4  58�05  51�74  1�12  

94 Unidentified pollen 5  52�26  47�20  1�11  

95 Unidentified pollen 6  66�61  64�31  1�04 

96 Unidentified pollen 7  113�43  69�78  1�63  

97 Unidentified pollen 8  61�66  36�48  1�69  

98 Unidentified pollen 9  41�64  39�47  1�05  

99 Unidentified pollen 10  38�39  35�21  1�09  

100 Unidentified pollen 11  158�05  138�96  1�14  

101 Vernonia cinerea Less�  75�95  67�97  1�12  

102 Wrightia religiosa�  72�77  60�64  1�20  

103 Zephyranthes minuta�  153�69  84�47  1�82  

Āöć÷đĀêč �ǰÙŠć P, EǰĒúąǰP�E ratioǰĀîŠü÷üĆéđðŨîǰwm 
 ǰǰP �ǰPolar axis 
 ǰǰE �ǰEquatorial axis 
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���ǰñúÖćøýċÖþćìćÜîĉêĉđøèĎüĉì÷ćēé÷ÖćøĔßšüĉíĊÖćøúćÖđÿČĚĂ 
ÖćøýċÖþćúąĂĂÜđøèĎ×ĂÜóČßéĂÖĒúąÿðĂøŤ×ĂÜđôŗøŤîĒúąđĀĘéøćǰìĊęêĉéĂ÷ĎŠïîđÿČĚĂñšćïøĉđüè

øĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰöĀćüĉì÷ćúĆ÷îđøýüøǰÝĆÜĀüĆéóĉþèčēúÖǰēé÷ìĞćÖćøđÖĘïêĆüĂ÷ŠćÜ
ßŠüÜđéČĂîđöþć÷îëċÜđéČĂîöĉëčîć÷îǰó�ý�ǰ����ǰĒúąìĞćÖćøêøüÝÿĂïĒúąøąïčßîĉé×ĂÜúąĂĂÜđøèĎìĊę
óïēé÷Ē÷ÖÝćÖøĎðøŠćÜĒúą×îćé×ĂÜúąĂĂÜđøèĎ 

ÖćøýċÖþćîĊĚñĎšüĉÝĆ÷ĕéšìĞćÖćøđÖĘïêĆüĂ÷ŠćÜÙüïÙčöïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤēé÷
ðøąÖĂïéšü÷ǰÙèąÿĀđüßýćÿêøŤǰÙèąó÷ćïćúýćÿêøŤǰÙèąìĆîêĒóì÷ŤýćÿêøŤǰÙèąÿćíćøèÿč×
ýćÿêøŤǰÙèąđõÿĆßýćÿêøŤǰÙèąüĉì÷ćýćÿêøŤÖćøĒóì÷ŤǰǰĂćÙćøíćøćïĞćïĆéǰǰĒúąĀĂóĆÖǰöî�ǰîĉđüýǰ5-
6 ēé÷ñĎšüĉÝĆ÷ÝąìĞćÖćøđÖĘï×šĂöĎúóČßìĊęóïïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰàċęÜöĊóČßđéŠîìĊęóï
ĕéšöćÖĕéšĒÖŠǰéĂÖđ×Ęö,ǰéĂÖóüÜßöóĎ, éĂÖóčéýčõēßÙǰóČßđéŠîìĊęóïïøĉđüèøĂïÙèąó÷ćïćúýćÿêøŤ
ĕéšĒÖŠǰéĂÖĒóøđàĊę÷ÜĕăšǰéĂÖēöÖ, êšîđôŗøŤîăćüć÷ǰóČßđéŠîìĊęóïïøĉđüèøĂïÙèąìĆîêĒóì÷ŤýćÿêøŤ
ĕéšĒÖŠǰéĂÖöąúĉúć, éĂÖÖćÿąúĂÜǰóČßđéŠîìĊęóïïøĉđüèøĂïÙèąÿćíćøèÿč×ýćÿêøŤĒúąĂćÙćøíćøć
ïĞćïĆéĕéšĒÖŠǰëĆęüóĉîêĂ÷ǰ	ĀâšćïćøŤàĉú
, đÿúéóĆÜóĂî, ôŜćìúć÷ēÝøǰóČßđéŠîìĊęóïïøĉđüèøĂïÙèąđõÿĆß
ýćÿêøŤĕéšĒÖŠǰêšîÿćúą, êšîúąöčéǰóČßđéŠîìĊęóïïøĉđüèøĂïÙèąüĉì÷ćýćÿêøŤÖćøĒóì÷ŤĕéšĒÖŠǰéĂÖ
ĂĆâßĆî, éĂÖĒóøđàĊę÷ÜĕăšǰéĂÖđôŚũĂÜôŜćǰóČßđéŠîìĊęóïïøĉđüèøĂïĀĂóĆÖǰöî�îĉđüýǰ5-6 ĕéšĒÖŠǰêšîßöóĎŠ, 
éĂÖìĂÜĂčĕø 

ñúÖćøýċÖþćîĊĚóïüŠćóČßđéŠîïøĉđüèìĊęđÖĘïêĆüĂ÷ŠćÜÙèąÿĀđüßýćÿêøŤǰĕéšĒÖŠǰêĊîêčŢÖĒÖ , đ×Ęö, 
êąĒïÖ, đÿúć, öąúĉ, ĀâšćéĂÖ×ćü, ĔïêŠćÜđĀøĊ÷âǰēé÷óČßđéŠîÝčéđÖĘïêĆüĂ÷ŠćÜìĊęǰ1 óïǰêĊîêčŢÖĒÖ, ÿšö
Öï, öąúĉǰĒúąøćßóùÖþŤǰÝčéìĊęǰ2 óïǰïĆüéĉî, éĂÖđ×Ęö, êĊîêčŢÖĒÖ, đÿúćǰÝčéìĊęǰ3 óïǰúĊúćüéĊ, êĊîêčŢÖĒÖ
, éĂÖđ×Ęöǰ	øąĀüŠćÜÖćøìéúĂÜöĊÖćøêĆéêšîđ×ĘöìĉĚÜĒúąÖĂÜÿŠüîìĊęêĆéĕüšïîóČĚî
ǰĒúąÝčéìĊęǰ4 óïóČßßîĉé
đéĊ÷üÖĆïÝčéìĊęǰ3  

ÿŠüîóČßìĊęđéŠîïîêĆüĂ÷ŠćÜđÿČĚĂǰÙČĂǰéĂÖĒÖšü, éĂÖđ×Ęö, đßČĚĂøćǰAlternaria alternata Ēúąǰ
Unidentified pollen grainǰēé÷ÿćöćøëÝĞćĒîÖđðŨîĒêŠúŠąÝčéĕéšéĆÜîĊĚ 

ÖćøýċÖþćïøĉđüèÝčéìĊęǰ1 ēé÷ßîĉé×ĂÜúąĂĂÜđøèĎìĊęóïöćÖìĊęÿčéǰÙČĂǰéĂÖĒÖšüǰ	88�60�
ǰ

	õćóǰ��
ǰĒúąéĂÖđ×Ęöǰ	5�82�
ǰ	õćóǰ��
 
ïøĉđüèÝčéìĊęǰ2 ēé÷ßîĉé×ĂÜúąĂĂÜđøèĎìĊęóïöćÖìĊęÿčéǰÙČĂǰñĆÖđÿĊĚ÷îñĊǰ	6�36�
	õćóǰ��
ǰǰ

ĒúąđßČĚĂøćǰA�ǰalternata ǰ	7�64�
ǰ	õćóǰ��
 

ïøĉđüèÝčéìĊęǰ3 ēé÷ßîĉé×ĂÜÿðĂøŤìĊęóïöćÖìĊęÿčéǰÙČĂǰđôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ	17�30�
ǰ	õćóǰ
��
ǰǰĒúąđßČĚĂøćǰA�ǰalternata  	5�76�
 

ïøĉđüèÝčéǰ4 ēé÷ßîĉé×ĂÜúąĂĂÜđøèĎìĊęóïöćÖìĊęÿčéǰÙČĂǰéĂÖđ×Ęöǰ	6�52�
ǰ	õćóǰ��
ǰǰĒúą
đßČĚĂøćǰA�ǰalternata  	4�34�
 

ñĎšüĉÝĆ÷óïúąĂĂÜđøèĎìĆĚÜĀöéǰ40ǰßîĉéǰ	êćøćÜǰ�
ǰêćöÿëćîìĊęđÖĘïìĊęĒÿéÜĔîêćøćÜǰ1ǰÿŠüîóČß

ìĊęđéŠîïîêĆüĂ÷ŠćÜđÿČĚĂǰÙČĂǰéĂÖĒÖšü, éĂÖđ×Ęö, đßČĚĂøćǰA� alternataǰĒúąǰUnidentified pollen 

grain 
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ÝčéìĊęǰ1 éĂÖĒÖšüǰ	Murraya paniculate
ǰ×îćéǰ23�02ǰwmǰúĆÖþèąóČĚîñĉüĒïïǰStriate,ǰ

RugulateǰēÙøÜÿøšćÜúąĂĂÜđøèĎĒïïǰTricolporate,ǰéĂÖđ×Ęöǰ	Ixora coccinea
ǰ×îćéǰ53�41ǰwmǰ

úĆÖþèąǰSpheroidalǰǰ60�47ǰwmǰúĆÖþèąóČĚîñĉüĒïïǰMicroreticulateǰēÙøÜÿøšćÜúąĂĂÜđøèĎĒïïǰ

Tricolporate 

ÝčéìĊęǰ2ǰñĆÖđÿĊĚ÷îñĊǰ	Cleome viscosa
ǰ×îćéǰ40�19ǰwmǰúĆÖþèąóČĚîñĉüĒïïǰStriato-

microreticulate, Striato-reticulateǰĒïïêć×Šć÷ǰēÙøÜÿøšćÜúąĂĂÜđøèĎĒïïǰTricolporate, đßČĚĂøćǰ

A� alternata 

ÝčéìĊęǰ3ǰđôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ	Asplenium nidus
ǰ×îćéǰ84�74ǰwmǰúĆÖþèąóČĚîñĉüǰ

FoveolateǰēÙøÜÿøšćÜÿðĂøŤĒïïǰMonolete, đßČĚĂøćǰA� alternata 

ÝčéìĊęǰ4 éĂÖđ×Ęöǰ	Ixora coccinea
,ǰđßČĚĂøćǰA�ǰalternataǰ 

ēé÷øć÷úąđĂĊ÷éđÖĊę÷üÖĆïøĎðøŠćÜúĆÖþèąúąĂĂÜđøèĎĕéšđóĉęöđêĉöÝćÖ×šĂöĎúĂĂîĕúîŤǰPalDat�ǰ

Palynological Database an online publication on recent pollen 	��
 

úąĂĂÜđøèĎĒúąÿðĂøŤìĆĚÜĀöé×ĂÜóČßìĊęóïïîđÿČĚĂñĎšüĉÝĆ÷ĕéšìĞćÖćøîĆïÝĞćîüîúąĂĂÜđøèĎ

ìĆĚÜĀöéìĊęóïĒúšüÝċÜîĞćöćÙĞćîüèđðŨîÙŠćøšĂ÷úą×ĂÜúąĂĂÜđøèĎìĆĚÜĀöéìĊęóïïîđÿČĚĂǰéĆÜĒÿéÜĔîêćøćÜǰ

� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://apsa.anu.edu.au/samples/?pattern=foveolate
https://apsa.anu.edu.au/samples/?morph=monolete
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êćøćÜǰ3ǰßîĉéĒúąøšĂ÷úą×ĂÜÝĞćîüîúąĂĂÜđøèĎìĊęóïĂ÷ĎŠïîđÿČĚĂêĆüĂ÷ŠćÜìéÿĂïéšü÷ĒïïÝĞćúĂÜÖćø
đÖĘïúąĂĂÜđøèĎéšü÷üĉíĊÖćøúćÖǰĒúąđÖĘïúąĂĂÜđøèĎéšü÷üĉíĊǰWet scotch tape adhesion 
technique 

ÝĞćîüîúąĂĂÜđøèĎìĊęóïïîđÿČĚĂêĆüĂ÷ŠćÜÝćÖÿëćîìĊęìĆĚÜǰ�ǰĒĀŠÜ 
úĞćéĆïìĊę ßČęĂüĉì÷ćýćÿêøŤ ÝĞćîüîǰ

	úąĂĂÜđøèĎ
 
øšĂ÷úąìĊęóï 

1 Murraya paniculata� 350 ����� 
2 Ixora coccinea� 41 8�15 
3 Alternaria alternata� 23 ���� 
4 Cleome viscosa� 10 ���� 
5 Asplenium nidus� 9 ���� 
6 Centranthus Ruber� 5 ���� 
7 Lagerstroemia floribunda� � ���� 
8 Lagerstroemia speciosa� 4 ��� 
9 Nephrolepis biserrata� 4 ��� 
10 Canna indica� 3 ��� 
11 Sagitaria latifolia� 3 ��� 
12 Annona squamosa� 3 ��� 
13 Oxalis corymbosa� 3 ��� 
14 Melampodium divaricatum� 3 ��� 
15 Petunia hybrida� 3 ��� 
16 Arachis pinto� 2 ��� 
17 Evolvulus nuttallianus� 2 ��� 
18 Guaiacum officinale� 2 ��� 
19 Andrographis paniculata� 2 ��� 
20 Euphorbia heterophylla� 2 ��� 
21 Adenium obesum� 1 ��� 
22 Eugenia javanica Lam 1 ��� 
23 Vernonia cinerea Less� 1 ��� 
24 Carmona retusa� 1 ��� 
25 Rosa spp� 1 ��� 
26 Macroptilium atropurpureum� 1 ��� 
27 Jacaranda mimosifolia� 1 ��� 
28 Grass 1 ��� 
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êćøćÜǰ3ǰßîĉéĒúąøšĂ÷úą×ĂÜÝĞćîüîúąĂĂÜđøèĎìĊęóïĂ÷ĎŠïîđÿČĚĂêĆüĂ÷ŠćÜìéÿĂïéšü÷ĒïïÝĞćúĂÜÖćø
đÖĘïúąĂĂÜđøèĎéšü÷üĉíĊÖćøúćÖǰĒúąđÖĘïúąĂĂÜđøèĎéšü÷üĉíĊ  Wet scotch tape adhesion 
technique 	êŠĂ
 

ÝĞćîüîúąĂĂÜđøèĎìĊęóïïîđÿČĚĂêĆüĂ÷ŠćÜÝćÖÿëćîìĊęìĆĚÜǰ�ǰĒĀŠÜ 
úĞćéĆïìĊę ßČęĂüĉì÷ćýćÿêøŤ ÝĞćîüîǰ

	úąĂĂÜđøèĎ
 
øšĂ÷úąìĊęóï 

�� (BSEFOJBǰKBTNJOPJEFT� � ��� 
�� &VQIPSCJBǰIJSUB� � ��� 
�� 3IJOBDBOUIVTǰOBTVUVT� � ��� 
�� $BTTJBǰųTUVMB� � ��� 
�� "NBSBOUIVTǰWJSJEJT� � ��� 
�� ;FQIZSBOUIFTǰTQQ� � ��� 
�� $ISZTPUIFNJTǰQVMDIFMMB� � ��� 
�� 5PSFOOJBǰGPVSOJFSJ� � ��� 
�� 1PSUVMBDBǰHSBOEJŴPSB� � ��� 
�� .BZPEFOESPOǰJHOFVN� � ��� 
�� )FMJDPOJBǰTQQ� � ��� 
�� $SPTTBOESBǰJOGVOEJCVMJGPSNJT� � ��� 
 øüö ��� ��� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



37 

 

 

 

4�5 óČßđéŠîĒúąúąĂĂÜđøèĎìĊęóïïîđÿČĚĂ 
 
  
 
 
  
 
 
   A      B 
 õćóǰ��ǰêšîéĂÖĒÖšüǰ	Murraya paniculate
ǰ	A
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖĒÖšüǰ	B
 
 
 
 
 
 
  
 
 
   A      B 
 õćóǰ�� ǰêšîéĂÖđ×Ęöǰ	Ixora coccinea
ǰ	A
ǰĒúąúąĂĂÜđøèĎ×ĂÜéĂÖđ×Ęöǰ	B
 
 
 
 
 

 
 
  
 
  A      B   
 õćóǰ21ǰêšîñĆÖđÿĊĚ÷îñĊǰ	Cleome viscosa
ǰ	A
ǰĒúąúąĂĂÜđøèĎ×ĂÜêšîñĆÖđÿĊĚ÷îñĊǰ	B
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 A B 

õćóǰ��ǰđôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ	Asplenium nidus
ǰ	A
ǰĒúąÿðĂøŤ×ĂÜđôŗøŤî
×šćĀúüÜĀúĆÜúć÷ǰ	B
 
 

 
 
 

 
 
 

 
    õćóǰ��ǰđßČĚĂøćǰAlternaria alternata 
 
 
 
 
 
 
 
 
 õćóǰ��ǰUnidentified pollen grain 
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 A B 
 õćóǰ��ǰđĀĘéÖøąēéÜêĊîêęĞćǰ	Chlorophyllum molybdites
ǰ	A
ǰĒúąÿðĂøŤ×ĂÜ
đĀĘéÖøąēéÜêĊîêęĞćǰ	B
 
 
 
 
 
 
 
 
 
 A B   
  õćóǰ��ǰđĀĘéêøąÖĎúđĀĘé×ĊĚÙüć÷ǰ	Psilocybin or magic mushroom
ǰ	A
ǰǰĒúą
ÿðĂøŤ×ĂÜđĀĘé×ĊĚÙüć÷ǰ	B
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êćøćÜǰ�ǰúĆÖþèą×ĂÜúąĂĂÜđøèĎìĊęđéŠîïîđÿČĚĂêĆüĂ÷ŠćÜĒúąÿëĉêĉ 

ßČęĂÿćöĆâǰĒúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ
ßČęĂüĉì÷ćýćÿêøŤ 

øĎðøŠćÜúĆÖþèą
×ĂÜúąĂĂÜđøèĎ 
 

úĆÖþèąóČĚîñĉü×ĂÜ
úąĂĂÜđøèĎ 
 

P�E Ratio Max Min Means S�D� 

éĂÖĒÖšü 
Murrayaǰpaniculata� 

colporate striate, rugulate 1�16 67�44 
 

59�75 
 

63�00 3�98 

éĂÖđ×Ęö 
Ixora coccinea� 

colporate reticulate Dry 1�10 
Freshǰ1�89 

59�61 
63�51 

48�95 
58�64 

53�41  
60�47  

 

5�54 
2�65 

ñĆÖđÿĊĚ÷îñĊ 
Cleome viscosa� 

colporate striate Dry 1�40 
Fresh 1�06 

42�34 
41�58 

34�55 
36�67 

39�62 
39�67  

4�40 
2�63 

đôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰ 
Asplenium nidus� 

monoleteǰ foveolate 1�47 86�11 84�05 84�74 1�18 

Āöć÷đĀêčǰ�ǰÙŠćǰP, EǰĒúąǰP�E ratio ĀîŠü÷üĆéđðŨîǰwm 

 ǰP �ǰPolar axis 

 ǰE�ǰEquarial axis 

 S�D�ǰ�ǰStandard deviation

https://apsa.anu.edu.au/samples/?morph=monolete
https://apsa.anu.edu.au/samples/?pattern=foveolate
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ïììĊęǰ5 

 

Ăõĉðøć÷ĒúąüĉÝćøèŤñúÖćøüĉÝĆ÷ 

 
ÖćøýċÖþćîĊĚǰñĎšüĉÝĆ÷óïúąĂĂÜđøèĎ×ĂÜóČßéĂÖïćÜßîĉéìĊęÿĂéÙúšĂÜÖĆïÖćøýċÖþćìĊęñŠćîöćǰđßŠîǰ

úąĂĂÜđøèĎêšîêĊîêčŢÖĒÖïîêĆüĂ÷ŠćÜđÿČĚĂǰàċęÜÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷×ĂÜǰĂĉÿöąĒĂǰđÝŢąĀúÜǰĒúąÙèąǰ
	18
ǰĒêŠÖćøóïúąĂĂÜđøèĎ×ĂÜêšîêĊîêčŢÖĒÖǰĕöŠÿćöćøëĔßšđðŨîĀúĆÖåćîìĊęéĊĔîìćÜîĉêĉđøèĎüĉì÷ć Ĕî
ðøąđìýĕì÷ǰđóøćąóČßßîĉéîĊĚÿćöćøëóïĕéšìčÖìšĂÜìĊęĕöŠüŠćÝąđðŨîđ×êđöČĂÜĀøČĂđ×êßîïìǰĒúąóïĕéš
ìĆĚÜĂćÙćøìĊęöîčþ÷ŤÿøšćÜ×ċĚîǰĒöšÖøąìĆęÜðśćøÖ×šćÜëîîǰĒúąðśćìĊęêĉéÖĆïđ×êßčößîǰ	35
ǰĂ÷ŠćÜĕøÖĘêćöǰ
úąĂĂÜđøèĎÝąĔßšđðŨîĀúĆÖåćîĔîÖćøÿČïÙšîìĊęöć×ĂÜÿĉęÜ×ĂÜìĊęđðŨîüĆêëčó÷ćîĒúąÖćøđéĉîìćÜ×ĂÜ
ĀúĆÖåćîüĆêëčøąĀüŠćÜðøąđìýĕéšđîČęĂÜÝćÖêĊîêčŢÖĒÖđðŨîüĆßóČßìĊęóïìčÖìšĂÜìĊę×ĂÜðøąđìýĕì÷ǰĒêŠ
ĂćÝÝąĕöŠóïĔîðøąđìýìĊęĀŠćÜĕÖúĂĂÖĕðǰđßŠîǰĔîðøąđìýĒëï÷čēøðǰĒúąĔîÖćøýċÖþć×ĂÜǰǰǰǰǰǰǰǰǰǰǰ
Wu Chun-Liang 	2006
ǰïîđÖćąĕêšĀüĆîǰĕöŠóïúąĂĂÜđøèĎ×ĂÜóČßßîĉéîĊĚđßŠîđéĊ÷üÖĆîǰéĆÜîĆĚîêšî
êĊîêčŢÖĒÖÝąöĊðøąē÷ßîŤĔîÖćøïĂÖìĊęöćĒúąÖćøđéĉîìćÜüĆêëčó÷ćîǰÖćø×îÿŠÜĔîÖøèĊ×ĂÜðøąđìýìĊęöĊ
úĆÖþèąìćÜõĎöĉýćÿêøŤĒúąĂćÖćýìĊęĒêÖêŠćÜÝćÖðøąđìýĕì÷öćÖđìŠćîĆĚî 

ÖćøýċÖþćÙüćöÿĆöóĆîíŤ×ĂÜúąĂĂÜđøèĎ×ĂÜóČßéĂÖǰÿðĂøŤ×ĂÜóČßÝĞćóüÖđôŗøŤîøüöìĆĚÜđĀĘéøć
ÖĆïúąĂĂÜđøèĎìĊęêĉéĂ÷ĎŠïøĉđüèđÿČĚĂñšćĒúąđÙøČęĂÜĒêŠÜÖć÷ēé÷ÖøèĊýċÖþćïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀ
đüßýćÿêøŤǰóïüŠćúąĂĂÜđøèĎìĊęöĊøĎðøŠćÜßŠĂÜđðŗéĒïïǰTricolporateǰĒúąöĊúĆÖþèąñîĆÜúąĂĂÜđøèĎ
Ēïïǰstriate, rugulateǰ×îćéðøąöćè 51-60 wmǰÝąêĉéĂ÷ĎŠïîêĆüĂ÷ŠćÜđÿČĚĂñšćĕéšéĊÖüŠćúąĂĂÜđøèĎìĊę
öĊøĎðøŠćÜÖúöǰĒúąúĆÖþèąñîĆÜ×ĂÜúąĂĂÜđøèĎĒïïĀîćöǰ	Echinate
ǰ×îćéðøąöćè 35 ıǰ45 wmǰǰǰ
àċęÜ×ĆéĒ÷šÜÖĆïÜćîüĉÝĆ÷×ĂÜǰWebb JC ĒúąÙèąǰ	����
ǰ	3
ǰìĊęÖúŠćüüŠćúąĂĂÜđøèĎìĊęöĊøĎðøŠćÜøŠćÜÖúö
ĒúąöĊúĆÖþèąñîĆÜ×ĂÜúąĂĂÜđøèĎĒïïĀîćöÝąÿćöćøë÷ċéêĉéïîñšćĕéšéĊÖüŠćúąĂĂÜđøèĎìĊęöĊñîĆÜ
úąĂĂÜđøèĎĒïïđøĊ÷ïǰÿĞćĀøĆïÖćøýċÖþćîĊĚóïüŠćúąĂĂÜđøèĎìøÜÖúöñĉüđøĊ÷ïÝąóïïîđÿČĚĂĕéšöćÖÖüŠćǰ
ēé÷úąĂĂÜđøèĎ×ĂÜêšîĒÖšüǰìĊęöĊøĎðøŠćÜúąĂĂÜđøèĎĒïï TricolporateǰàċęÜöĊúĆÖþèąñĉü×ĂÜúąĂĂÜđøèĎ
Ēïï striate, rugulateǰ×îćéǰ23ǰwmǰóïĕéšëċÜ 88�60�ǰĒúąÿðĂøŤ×ĂÜđôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰēé÷
öĊøĎðøŠćÜúąĂĂÜđøèĎĒïïǰmonoleteǰàċęÜöĊúĆÖþèąñĉü×ĂÜúąĂĂÜđøèĎĒïïǰfoveolateǰ×îćéǰ84 wmǰ
óïǰ17�30�ǰ 

ǰēé÷ìĆęüĕðĒúšüîĉêĉđøèĎüĉì÷ćöĊðøąē÷ßîŤĂ÷ŠćÜöćÖĔîÖćøøąïčÿëćîìĊęđÖĉéđĀêčđßŠîĔîÙéĊǰBaby 
DoeǰĒúąÙéĊđĀ÷ČęĂñĎšÿĎâĀć÷ìĊęĒöŠîĚĞćéćîĎðǰøüöìĆĚÜÖćøøąïčêĆüđĀ÷ČęĂĒúąÙîøšć÷ǰđßŠîǰÙéĊĔîðøąđìý
îĉüàĊĒúîéŤǰøüöìĆĚÜÖćøÝĆïÖčöÿĉîÙšćñĉéÖãĀöć÷ĔîÿĀøĆåǰđßŠîǰÙéĊúĆÖúĂïîĞćđ×šćîĚĞćñċĚÜ, ïčĀøĊęñĉéÖãĀöć÷
, ÖćøĀćìĊęöć×ĂÜüĆêëčó÷ćîÝćÖđÿšîìćÜÖćø×îÿŠÜ÷ćđÿóêĉéǰđßŠîǰÖćøĀćìĊęöć×ĂÜēÙđÙîǰîĂÖÝćÖîĊĚ÷ĆÜ
öĊǰÖćøĔßšúąĂĂÜđøèĎǰđóČęĂđðŨîĀúĆÖåćîĔîÖćøìüÜÙČîüĆêëčēïøćèøąĀüŠćÜøĆåïćúÿĀøĆåĂđöøĉÖćÖĆï
đöĘÖàĉēÖǰ	�
 

https://apsa.anu.edu.au/samples/?morph=monolete
https://apsa.anu.edu.au/samples/?pattern=foveolate
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îĉêĉđøèĎüĉì÷ćÿćöćøëîĞćöćðøą÷čÖêŤĔßšĕéšÖĆïĀúć÷ėǰÙéĊǰđßŠîǰĔîðŘǰÙ�ý�ǰ����ǰìĊęðøąđìý
ÿüĊđéîǰöĊÙéĊÛćêÖøøöĀâĉÜÿćüÙîĀîċęÜđÖĉé×ċĚîǰđÝšćĀîšćìĊęÝċÜĕéšìĞćÖćøđÖĘïêĆüĂ÷ŠćÜ×ĂÜéĉîïîđÿČĚĂñšć
×ĂÜđĀ÷ČęĂĒúąÿŠÜĔĀšÖĆïîĆÖđøèĎüĉì÷ćđóČęĂìĞćÖćøêøüÝÿĂïǰĒúąìĞćÖćøđÖĘïêĆüĂ÷ŠćÜ×ĂÜúąĂĂÜđøèĎÝćÖ
óČßĔîïøĉđüèìĊęđÖĉéđĀêčđóČęĂîĞćöćìĞćđðŨîêĆüĂ÷ŠćÜÙüïÙčöǰĀúĆÜÝćÖĕéšñúÖćøüĉđÙøćąĀŤúąĂĂÜđøèĎÝćÖ
éĉîïîđÿČĚĂ×ĂÜđĀ÷ČęĂÖĘóïüŠćǰúąĂĂÜđøèĎìĊęĕéšöćÝćÖđĀ÷ČęĂîĆĚîĕöŠêøÜÖĆïúąĂĂÜđøèĎìĊęđðŨîêĆüĂ÷ŠćÜ
ÙüïÙčöìĊęđÖĘïöćÝćÖóČßïøĉđüèÿëćîìĊęđÖĉéđĀêčǰéšü÷đĀêčîĊĚÝċÜìĞćĔĀšđÝšćĀîšćìĊęĕéšìøćïüŠćđĀ÷ČęĂĕéšëĎÖ
ÛćêÖøøöÝćÖÿëćîìĊęĂČęîĒúąëĎÖîĞćýóöćìĉĚÜĕüš÷ĆÜÝčéđÖĉéđĀêčǰàċęÜđðŨîêĆüĂ÷ŠćÜ×ĂÜÙéĊìĊęîĞćÜćîéšćîîĉêĉ
đøèĎüĉì÷ćöćĔßšðøąē÷ßîŤǰ	�,ǰ��
 

îĂÖÝćÖîĊĚîĉêĉđøèĎüĉì÷ć÷ĆÜëĎÖîĞćöćĔßšðøąē÷ßîŤĔîéšćîÖćøÿČïĀćüŠćüĆêëčó÷ćîëĎÖ×î÷šć÷ĀøČĂ
đÙ÷Ă÷ĎŠǰǰǰèǰĒĀúŠÜĔéöćÖŠĂîĕéšĂĊÖéšü÷ǰéĆÜĔîÙéĊìĊęđÖĉéÖćøēÝøÖøøöøë÷îêŤÿćöćøëøąïčóĉÖĆéìćÜ
õĎöĉýćÿêøŤĕéšÝćÖéĉîĒúąēÙúîÝćÖìĊęüćÜøĂÜđìšćĒúąúšĂøëǰéĆÜđßŠîǰĀćÖđÖĉéÙéĊĔîúĆÖþèąđéĊ÷üÖĆî
ïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰúąĂĂÜđøèĎìĊęóïÝąÿćöćøëøąïčóĉÖĆéìćÜõĎöĉýćÿêøŤǰĕéšÝćÖ
úąĂĂÜđøèĎìĊęóïǰ	�,ǰ��
ǰîĂÖÝćÖîĆĚîßîĉé×ĂÜúąĂĂÜđøèĎìĊęîĞćēé÷ĒöúÜǰ	Entomophily
ǰîĚĞćǰ
	Hydrophily
ǰĒúąúöǰ	Anemophily
ǰöĊñúêŠĂñúÖćøìéÿĂïìćÜîĉêĉđøèĎüĉì÷ćǰđßŠîđéĊ÷üÖĆïÜćî
ìïìüîüøøèÖøøö×ĂÜǰKumari Mayuri ĒúąÙèąǰ	2017
ǰìĊęøąïčüŠćúąĂĂÜđøèĎìĊęîĞćēé÷úöǰöĊ
ðøąē÷ßîŤ ĔîìćÜîĉêĉüĉì÷ćýćÿêøŤöćÖìĊęÿčéǰ đîČęĂÜÝćÖóČßìĊęĂćýĆ÷úöĔîÖćøîĞćúąĂĂÜđøèĎǰ
	Anemophilous
ǰöĊÙüćöÿćöćøëĔîÖćøñúĉêđÖÿøêĆüñĎšÝĞćîüîöćÖĒúąöĊ×îćéđúĘÖìĞćĔĀšÿćöćøëëĎÖ
îĞćóćĕðĔîÿëćîìĊęêŠćÜėǰĕéšéĊǰ	��
ǰéĆÜîĆĚî×šĂöĎúÝćÖÖćøýċÖþćîĊĚÝċÜÿćöćøëĔßšøąïčÿëćîìĊęđÖĉéđĀêčĒúą
üĆêëčó÷ćîĕéšǰĂ÷ŠćÜĕøÖĘêćöÖćøðúĎÖđóĉęöĀøČĂøČĚĂìĞćúć÷êšîĕöšøĂïïøĉđüèìĊęìĞćÖćøýċÖþćöĊñúêŠĂ×šĂöĎúìĊę
đðŨîĀúĆÖåćîìćÜîĉêĉđøèĎüĉì÷ćìĊęĕéšöćÖǰéĆÜîĆĚîÖćøðøĆïðøčÜ×šĂöĎú×ĂÜóČßéĂÖĒúąóČßêøąÖĎúđôŗøŤîĔî
ÿëćîìĊęìĊęìĞćÖćøýċÖþćìćÜîĉêĉđøèĎüĉì÷ćĔĀšđðŨîðŦÝÝčïĆîđÿöĂ	update
ǰÝċÜöĊÙüćöÝĞćđðŨîĂ÷ŠćÜ÷ĉęÜǰ
ÿĞćĀøĆïêċÖĒúąĂćÙćøìĊęêĆĚÜĂ÷ĎŠøć÷úšĂöÙèąÿĀđüßýćÿêøŤöĊÖćøðúĎÖđóĉęöĀøČĂêĆéìĞćúć÷óČßéĂÖĀúć÷
ßîĉéĔîïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąàċęÜÝąöĊñúêŠĂÖćøýċÖþćéšćîîĊĚĔîĂîćÙêǰéĆÜîĆĚîÙüøöĊÖćøđÖĘï×šĂöĎú
ìĊęđðŨîðŦÝÝčïĆî×ĂÜóČßéĂÖĒúąđôŗøŤîđóČęĂñúìĊęëĎÖêšĂÜĒöŠî÷ĞćìćÜîĉêĉèĎüĉì÷ćïøĉđüèĂćÙćøđĀúŠćîĊĚ
đßŠîđéĊ÷üÖĆî 

ĔîðøąđìýđöĘÖàĉēÖǰöĊÙüćöó÷ć÷ćöĔßšúąĂĂÜđøèĎÝćÖĀîĆÜĒúą×î×ĂÜÿĆêüŤđúĊĚ÷ÜúĎÖéšü÷îöĔîǰ
New Mexico Museum of Natural History ÿĞćĀøĆïøąïčóĉÖĆéìćÜõĎöĉýćÿêøŤǰđóČęĂîĆÖîĉêĉđøèĎÝąĔßš
đðŨî×šĂöĎúĔîÖćøøąïčÿëćîìĊęǰĔîÖøèĊìĊęÿëćîìĊęđÖĉéđĀêčđðŨîÿëćîìĊęđÖĉéýċÖÿÜÙøćöǰĀøČĂđ×ê×ĂÜ
ñĎšÖŠĂÖćøøšć÷ǰàċęÜöĊ×šĂöĎúÙüćöĀúćÖĀúć÷ìćÜßĊüõćóǰîĂÖÝćÖîĆĚîĔîÜćîüĉÝĆ÷îĊĚ÷ĆÜĕéšÖúŠćüĂĊÖüŠćöĊóČß
ïćÜßîĉéìĊęúąĂĂÜđøèĎÝąëĎÖðúŠĂ÷ĂĂÖöćđöČęĂÿĆöñĆÿÖĆïîĚĞćÝąöĊðøąē÷ßîŤĔîÖćøêøüÝïîĀúĆÖåćîìĊęđðŨî
đÿČĚĂñšć, îĚĞćĔîðĂé, îĚĞćúšćÜÖøąđóćą×ĂÜñĎšêć÷éšü÷ÖćøÝöîĚĞćǰýóìĊęëĎÖìĉĚÜúÜĔîìąđúÿćïĀøČĂÖøąĒÿîĚĞćǰ
Ă÷ŠćÜĕøÖĘêćöñĎšđøĊ÷ïđøĊ÷ÜßĊĚĔĀšđĀĘîüŠćǰöĊÙüćöîŠćđßČęĂëČĂîšĂ÷ǰđóøćąúąĂĂÜđøèĎĂćÝëĎÖ÷ŠĂ÷ÿúć÷ǰĒúą
ëĎÖìĞćúć÷ĕéšÜŠć÷ǰđöČęĂđìĊ÷ïÖĆïúąĂĂÜđøèĎ×ĂÜóČßìĊęîĞćēé÷ĒöúÜĀøČĂÿĆêüŤǰ	Entomophilous
ǰđóøćą
óČßéĂÖđĀúŠćîĊĚÝąöĊĕ×öĆîđĀîĊ÷üìĊęĔßš÷ċéêĉéĕðÖĆïøŠćÜÖć÷×ĂÜĒöúÜǰ×îÿĆêüŤĒúąöîčþ÷ŤǰÿŠüîǰexine 
	sporopollenin Ēúąǰpollenkitt
ǰÝąìĞćĔĀšúąĂĂÜđøèĎöĊÙüćöìîìćîêŠĂÿõćóĒüéúšĂöĒúąêĉéĒîŠî
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ÖĆïüĆêëčó÷ćîǰ	��
ǰĂ÷ŠćÜĕøÖĘêćöǰñĎšđøĊ÷ïđøĊ÷ÜĕéšÿøčðüŠćēé÷ìĆęüĕðĒúšüǰúąĂĂÜđøèĎìĊęîĞćēé÷ĒöúÜÖĆï
úąĂĂÜđøèĎìĊęîĞćēé÷úööĆÖÝąöĊðøąē÷ßîŤĂ÷ŠćÜöćÖĔîÖćøÿČïÿüîÿĂïÿüîìćÜîĉêĉüĉì÷ćýćÿêøŤ 

đîČęĂÜÝćÖïøĉđüèìĊęñĎšìĞćüĉÝĆ÷ìĞćÖćøđÖĘïêĆüĂ÷ŠćÜēé÷ÖćøÝĞćúĂÜÖćøúćÖđÿČĚĂĕðÖĆïóČĚîîĆĚîóïüŠć
ĕéšöĊÖćøðîđðŚŪĂî×ĂÜúąĂĂÜđøèĎìĊęĂ÷ĎŠîĂÖÖćøđÖĘïêĆüĂ÷ŠćÜÙüïÙčöìĊęĂćÝöćÝćÖÖøąĒÿúöĒúą
÷ćîóćĀîąìĊęöĊÖćøñŠćîïøĉđüèìĞćÖćøđÖĘïêĆüĂ÷ŠćÜĂ÷ĎŠêúĂéđüúćĕöŠüŠćÝąđðŨîøëÝĆÖø÷ćî÷îêŤǰĀøČĂ
øë÷îêŤǰìĞćĔĀšĂćÝöĊúąĂĂÜđøèĎÝćÖÿëćîìĊęĂČęîêĉéöćĔî×ĆĚîêĂîÖćøđÖĘïêĆüĂ÷ŠćÜéšü÷ǰàċęÜìĞćĔĀšóï
úąĂĂÜđøèĎìĊęĕöŠöĊĂ÷ĎŠĔî×šĂöĎú×ĂÜúąĂĂÜđøèĎìĊęđðŨîêĆüĂ÷ŠćÜÙüïÙčöǰøüöìĆĚÜĔîßŠüÜìĊęñĎšüĉÝĆ÷ìĞćÖćøđÖĘï
êĆüĂ÷ŠćÜöĊóć÷čùéĎøšĂîđÖĉé×ċĚîìĞćĔĀšúąĂĂÜđøèĎ×ĂÜóČßéĂÖÝćÖïøĉđüèìĊęĕÖúĂĂÖĕððîđðŚŪĂîöćĔîÖćø
đÖĘïêĆüĂ÷ŠćÜĕéš 

ÖćøđÖĘïêĆüĂ÷ŠćÜ×ĂÜǰWu Chun-Liang ĒúąÙèąǰ	2006
ǰ	22
ǰîĆĚîĕéšöĊÖćøđÖĘïêĆüĂ÷ŠćÜÝćÖ
đÿČĚĂĂćÿćÿöĆÙøìĊęđéĉîøĂïïøĉđüèìĊęđÖĘïêĆüĂ÷ŠćÜđðŨîđüúćǰ�ǰßĆęüēöÜǰēé÷ìĞćÖćøđÖĘïêĆüĂ÷ŠćÜïøĉđüè
éšćîĀîšćđÿČĚĂđðŨîïøĉđüèǰ5 ÝčééšćîĀîšć×ĂÜđÿČĚĂđìŠćîĆĚîǰĒêŠĔîÖćøýċÖþćîĊĚñĎšüĉÝĆ÷đÖĘïêĆüĂ÷ŠćÜÝćÖđÿČĚĂìĊę
ĕéšìĞćÖćøÝĞćúĂÜÖćøúćÖĕðÖĆïóČĚîǰéĆÜîĆĚîÝċÜÙüøöĊÖćøđÖĘïìĆĚÜïøĉđüèéšćîĀîšćĒúąéšćîĀúĆÜđÿČĚĂêĆüĂ÷ŠćÜ
đóČęĂđðŨîÖćøđÖĘïúąĂĂÜđøèĎĔĀšÙøïÝćÖóČĚîìĊęìĊęđÿČĚĂÿĆöñĆÿÖĆïóČĚîÿëćîìĊęđÖĉéđĀêčĕéšöćÖìĊęÿčéǰēé÷úąĂĂÜ
đøèĎìĊęđÖĘïöćĕéšĀćÖ÷ĉęÜđÖĘïĕéšöćÖÖĘĂćÝÝąÿćöćøëßŠü÷ĔîÖćøøąïčêĞćĒĀîŠÜĕéšĒöŠî÷ĞćöćÖ÷ĉęÜ×ċĚî 

ðŦâĀćĒúąĂčðÿøøÙ×ĂÜÖćøĔßšîĉêĉđøèĎüĉì÷ćĔîÖćøßŠü÷øąïčÿëćîìĊęđÖĉéđĀêčĒúąüĆêëčó÷ćîÙČĂ
Öćø×ćéÙüćöøĎšĒúą×šĂöĎúøüöëċÜñĎšđßĊę÷üßćâéšćîîĊĚǰìĞćĔĀš×šĂöĎúéšćîîĊĚ öĊĂ÷ĎŠĂ÷ŠćÜÝĞćÖĆéìĆęüēúÖǰ	28
ǰ
đßŠîđéĊ÷üÖĆïÖćøýċÖþćîĊĚìĊęñĎšìĞćÖćøýċÖþć÷ĆÜÙÜöĊÙüćößĞćîćâìćÜéšćîîĉêĉđøèĎüĉì÷ćìĊęîšĂ÷ÝċÜĂćÝìĞćĔĀš
đÖĉéÖćøĒ÷Ößîĉé×ĂÜúąĂĂÜđøèĎÝćÖÖćøđÖĘïêĆüĂ÷ŠćÜìĊęĕéšöćîšĂ÷ǰìĞćĔĀšĂćÝÝąìĞćÖćøøąïčêĆüĂ÷ŠćÜ×ĂÜ
úąĂĂÜđøèĎìĊęĕéšöćÙúćéđÙúČęĂîĕéšǰéĆÜîĆĚîÙüøöĊÖćøýċÖþćéšćîÙüćöøĎšéšćîóùþýćÿêøŤēé÷đÞóćąĂ÷ŠćÜ
÷ĉęÜđøèĎüĉì÷ćđóĉęöđêĉöđóČęĂĔĀšñúÖćøÝĞćĒîÖßîĉé×ĂÜúąĂĂÜđøèĎìĊęĕéšöćöĊÙüćöñĉéóúćéîšĂ÷ìĊęÿčé 

ÖćøýċÖþćîĊĚÿĞ ćøüÝøĂïĂćÙćøïøĉĀćøĒúąðäĉïĆêĉÖćøìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰ
öĀćüĉì÷ćúĆ÷îđøýüøǰàċęÜđðŨîÖćøýċÖþćĒøÖìĊęýċÖþćÜćîéšćîîĉêĉđøèĎüĉì÷ćĔîÿëćîýċÖþćĒĀŠÜîĊĚǰÿĞćĀøĆï
ÖćøýċÖþćĔîĂîćÙêÙüøöĊÖćøýċÖþćÿëćîìĊęĂČęîėǰĔîöĀćüĉì÷ćúĆ÷ĒĀŠÜîĊĚǰàċęÜĂćÝÝąÿćöćøëîĞćĕðĔßšĕéš
ĔîÙéĊêŠćÜėìĊęđÖĉé×ċĚîĔîöĀćüĉì÷ćúĆ÷ǰìĊęîĆÖýċÖþćĂĆêüĉîĉïćêÖøøöïøĉđüèìćÜđ×šćïċÜîćúŠöǰĀúĆÖåćîìćÜ
îĉêĉđøèĎÝąÿćöćøëøąïčđÿšîìćÜìĊęÙîøšć÷ĀúïĀîĊǰēé÷óĉÝćøèćÝćÖúąĂĂÜđøèĎïîøŠćÜÙîøšć÷ĒúąĂćüčí
ðŚîǰ	29
 

îĂÖÝćÖîĊĚúąĂĂÜđøèĎ÷ĆÜÿćöćøëøąïčÿëćîìĊęđÖĉéđĀêčǰĒúąÖćøđÙúČęĂî÷šć÷ýóĂćÝćø÷ŤÙèą
öîčþ÷ŤÖøąēééêċÖÛŠćêĆüêć÷ǰ	30
ǰĒúąÙéĊÝĆïÖčöÙîøšć÷Ùšć÷ćïšćìĊęĀúïĀîĊđ×šćöćĔîïøĉ đüè
öĀćüĉì÷ćúĆ÷îđøýüøǰúąĂĂÜđøèĎÿćöćøëøąïčìĊęöć×ĂÜ÷ćđÿóêĉéǰìĊęöć×ĂÜĀúĆÖåćîÖĘÿćöćøëóĉÝćøèć
ÝćÖúąĂĂÜđøèĎǰóČßéĂÖǰĒúąđßČĚĂøćǰĔîÙéĊïčÖøčÖĀšĂÜóĆÖĒúą×ēö÷ßčéßĆĚîĔîïøĉđüèĀĂóĆÖĂćÝćø÷Ťǰ	31-
33
ǰ  

éĆÜîĆĚîÖćøöĊ×šĂöĎúìćÜîĉêĉđøèĎüĉì÷ćđóČęĂðøąÖĂïÙĞćĔĀšÖćø×ĂÜó÷ćîïčÙÙúǰøüöëċÜÖćøêøüÝ
ìćÜîĉêĉüĉì÷ćýćÿêøŤĒúąüĉì÷ćđüßýćÿêøŤĂČęîėǰàċęÜñĎšìĞćüĉÝĆ÷ÙćéüŠćÝąÿćöćøëîĞćöćĔßšðøąÖĂïĀúĆÖåćî
ĂČęîėǰđóČęĂðøąē÷ßîŤĔîÖćøÿČïÿüîǰđóČęĂïĆÜÙĆïĔîìćÜÖãĀöć÷êŠĂĕðēé÷đÞóćą×šĂöĎúÖćøøąïčÿëćîìĊę
đÖĉéđĀêčĒúąÖćøđÙúČęĂî÷šć÷ýóĒúąüĆêëčó÷ćîĀøČĂ÷ćîóćĀîąĔîÖćøÖŠĂđĀêčǰ×ĂÜÙéĊìĊęđÖĉé×ċĚîĔî
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öĀćüĉì÷ćúĆ÷ĒúąÝĆÜĀüĆéóĉþèčēúÖêŠĂĕðǰÝćÖÙéĊïćÜÿŠüîìĊęÖúŠćüöćÖćøđÖĘïĀúĆÖåćîìćÜîĉêĉđøèĎÝąöĊ
ÿŠüîßŠü÷ĔîÖćøÿČïÿüîÿĂïÿüîĀćÿćđĀêčÖćøêć÷ĒúąÿëćîìĊęđÖĉéđĀêčøŠüöÖĆïĀúĆÖåćîìĊęđðŨîïčÙÙúÖĆï
üĆêëčó÷ćîĒúąĀúĆÖåćîĂČęîėǰìćÜîĉêĉàĊēúüĉì÷ćĒúąîĉêĉđüßýćÿêøŤÿć×ćĂČęîđóČęĂÿČïÿüîÙéĊĔî
öĀćüĉì÷ćúĆ÷îđøýüøĕéš 

ĔîÖćøýċÖþćîĊĚñĎšüĉÝĆ÷óïđßČĚĂøćǰA� alternateǰìĊęÿćöćøëĔßšđðŨîĀúĆÖåćîìćÜîĉêĉđøèĎĕéšĔîóČĚîìĊę
ìĊęýċÖþćǰîĂÖÝćÖîĊĚ÷ĆÜóïđĀĘéÖøąēéÜêĊîêęĞćǰĒúąđĀĘéĔîêøąÖĎúđĀĘé×ĊĚÙüć÷ǰ	Psilocybin or magic 
mushroom
ǰēé÷ÝćÖÜćîüĉÝĆ÷×ĂÜǰWiltshire ĒúąÙèąǰ	2014
ǰ	�
ǰàċęÜĕéšøąïčüŠćÿðĂøŤ×ĂÜđĀĘéĒúą
đßČĚĂøćÿćöćøëĔßšđðŨîêĆüïŠÜïĂÖÿëćîìĊęđÖĉéđĀêčĕéšĂ÷ŠćÜéĊǰøüöìĆĚÜ÷ĆÜÿćöćøëĔßšĔîÖćøÙćéđéćđóČęĂøąïč
ùéĎÖćúĒúąøą÷ąđüúć×ĂÜÖćøđÖĉéđĀêčđóČęĂðøąē÷ßîŤĔîÖćøÿĂïÿüîĕéšéšü÷ǰĔîÖćøĔßšúąĂĂÜđøèĎđóČęĂ
ðøąÖĂïÖćøÿČïÿüîìćÜîĉêĉüĉì÷ćýćÿêøŤǰêšĂÜÙĞćîċÜëċÜðŦÝÝĆ÷đÖĊę÷ü×šĂÜÖĆïùéĎÖćúǰēé÷ùéĎÖćúöĊñúêŠĂ
ßîĉé×ĂÜóČßĒúąúąĂĂÜđøèĎìĊęóïǰēé÷ĔîĒêŠúąùéĎÖćúÖĘÝąöĊóČßìĊęđÝøĉâĒúąñúĉêúąĂĂÜđøèĎĒêÖêŠćÜÖĆî
ĂĂÖĕðǰđßŠîǰéĂÖĒÖšüìĊęéĂÖÝąïćîđÞóćąĔîßŠüÜùéĎòîĀøČĂéĂÖàćÖčøąìĊęÝąïćîđÞóćąĔîßŠüÜùéĎĔïĕöš
ñúĉđìŠćîĆĚîǰ	9
ǰÝćÖÖćøýċÖþćîĊĚǰñĎšüĉÝĆ÷óïüŠćđĀĘéøćàċęÜđðŨîüĆêëčó÷ćîìćÜîĉêĉđøèĎüĉì÷ćìĊęéĊĔîßŠüÜùéĎòî
ÿĂéÙúšĂÜÖĆïÜćîüĉÝĆ÷đĀĘéìĊęóïïîÿîćöĀâšćÙèąÿĀđüßýćÿêøŤǰöĀćüĉì÷ćúĆ÷îđøýüø ǰîĂÖÝćÖîĊĚ
ÖćøýċÖþćîĊĚ÷ĆÜóïđĀĘéĔîêøąÖĎúđĀĘé×ĊĚÙüć÷ĒúąđĀĘéÖøąēéÜêĊîêęĞćàċęÜĒêÖêŠćÜÖĆïÖćøýċÖþćđĀĘéìĊęóïïî
ÿîćöĀâšćÙèąÿĀđüßýćÿêøŤìĊęñŠćîöćǰìĊęđĀĘéÝćüöąóøšćüǰ	Calvatia boninensis
ǰǰĒúąđĀĘéĔîǰ
family PolyporalesǰĂ÷ŠćÜĕøÖĘêćöǰÖćøóïđĀĘéÖøąēéÜêĊîêęĞćĔîÖćøýċÖþćîĊĚÿĂéÙúšĂÜÖĆïÖćø
øć÷ÜćîßîĉéđĀĘéìĊęñŠćîöćǰìĞćĔĀšÿćöćøëĔßšđðŨî×šĂöĎúìćÜđĀĘéøćüĉì÷ćđóČęĂøąïčêĞćĒĀîŠÜ×ĂÜÙèąÿĀ
đüßýćÿêøŤĕéšǰéĆÜîĆĚîĀćÖÝąîĞćÿðĂøŤ×ĂÜđĀĘéöćđðŨîĀúĆÖåćîĔîìćÜîĉêĉđøèĎüĉì÷ćÝąêšĂÜöĊÖćøýċÖþćĔĀš
öĊ×šĂöĎúđðŨîðŦÝÝčïĆîđóĉęöđêĉöǰøüöìĆĚÜ×šĂöĎúĂČęîėǰìĊęđÖĊę÷üÖĆïđĀĘéìĊęóïïîÿîćöĀâšć×šćÜêċÖìĊęìĞćÖćø
ÙèąÿĀđüßýćÿêøŤ×ĂÜÿðĂøŤđĀĘéǰđßŠîǰÙüćöÙÜìî×ĂÜÿðĂøŤĔîÿõćóĒüéúšĂöđóČęĂðøąē÷ßîŤĔîÖćø
øąïčÿëćîìĊęĔîìćÜîĉêĉđøèĎüĉì÷ćêŠĂĕðǰîĂÖÝćÖîĊĚÖćøïčÖøčÖĒúąøčÖúĚĞćÿĉęÜĒüéúšĂöìĊęđĀĘéøćîĆĚîđÝøĉâĂ÷ĎŠ
ĂćÝöĊñúêŠĂÖćøóïÿðĂøŤ×ĂÜđĀĘéǰēé÷óïüŠćĔîßŠüÜùéĎòîðŘǰó�ý�ǰ2563ǰàċęÜÿîćöĀâšćëĎÖøïÖüîÝćÖ
öîčþ÷ŤîšĂ÷đóøćąöĊÖćøøąïćé×ĂÜđßČĚĂĕüøĆÿǰCOVID-19 ìĞćĔĀšöĊÖćøÖĆÖêĆü×ĂÜñĎšÙîÝċÜóïđĀĘéĕéšĀúć÷
ßîĉéǰøüöëċÜßŠüÜđüúćÖćøýċÖþćÙøĆĚÜîĊĚđðŨîßŠüÜđüúćìĊęöĊÖćøøïÖüîÝćÖöîčþ÷ŤöĊîšĂ÷ǰÝċÜìĞćĔĀšóïđĀĘé
×ĊĚÙüć÷ǰđĀĘéÝćüöąóøšćüǰđĀĘé family Polyporales àċęÜđðŨîđĀĘéìĊęĕöŠöĊÖćøøć÷ÜćîöćÖŠĂîëĎÖóïïî
ÿîćöĀâšć×šćÜÙèąÿĀđüßýćÿêøŤǰ	34
 

ǰđîČęĂÜÝćÖÖćøýċÖþćîĊĚìĞćĔîßŠüÜđéČĂîđöþć÷îëċÜđéČĂîöĉëčîć÷îǰàċęÜđðŨîßŠüÜùéĎøšĂîêŠĂÖĆïêšî
ùéĎòîǰÝċÜóïóČßđßŠîǰéĂÖđ×ĘöǰéĂÖĒÖšüǰĒúąđßČĚĂøćǰA� alternataǰđóČęĂĔĀšĕéš×šĂöĎúìĊęđðŨîðøąē÷ßîŤ
îĂÖÝćÖøĎðøŠćÜǰĒúąÙüćöÙÜìîÿðĂøŤ×ĂÜđĀĘéøćĒúšüǰÖćøýċÖþćÙüćöÝĞćđóćąêŠĂĂÜÙŤðøąÖĂï×ĂÜéĉîǰ
øüöëċÜÝčúßĊóĔîéĉîǰøüöìĆĚÜñĎšüĉÝĆ÷ÙćéüŠćöĊðŦÝÝĆ÷ìĊęÿŠÜñúêŠĂđĂÖúĆÖþèŤ×ĂÜóČßĒúąđĀĘéøćĔîóČĚîìĊęîĆĚîėǰ
ĕöŠüŠćÝąđðŨîǰðøĉöćèîĚĞćòîǰÙüćößČĚîǰĂčèĀõĎöĉǰúšüîöĊñúêŠĂÖćøóïúąĂĂÜđøèĎìĊęñĎšìĞćÖćøýċÖþćîĉêĉđøèĎ
ÙüøöĊÖćøýċÖþćĒúąïĆîìċÖĕüšđóČęĂðøąē÷ßîŤĔîÖćøýċÖþćĔîĂîćÙêêŠĂĕðǰ	22
 

ÖćøýċÖþćîĊĚöĊúąĂĂÜđøèĎóČßéĂÖïćÜÿŠüîìĊęóïÿĂéÙúšĂÜÖĆïñúÖćøüĉÝĆ÷×ĂÜǰĂĉÿöąĒĂǰđÝŢą
ĀúÜǰĒúąÙèąǰ	2562
ǰ	18
ǰēé÷óïúąĂĂÜđøèĎ×ĂÜêšîêĊîêčŢÖĒÖìĊęÿćöćøëóïĕéšìĆęüĕðĔîðøąđìýĕì÷ǰ
Ă÷ŠćÜĕøÖĘêćöÖćøýċÖþćìĊęêĞćïúøąĒüšÜǰĂĞćđõĂ÷ąøĆÜǰÝĆÜĀüĆéðŦêêćîĊǰóïóČßđéŠîÙČĂǰöąóøšćüǰÝĉÜÝšĂ×ćüǰ
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êĊîêčŢÖĒÖǰĒúąîĚĞćîöøćßÿĊĀŤǰĒúąÖćøýċÖþćìĊęëîîìćÜĀúüÜĒñŠîéĉîĀöć÷đú×ǰ4071 	ÿć÷÷ąúć-ìčŠÜ
÷ćÜĒéÜ
ǰ	35
ǰóïóČßđéŠîÙČĂǰĀâšćêĊîÖćǰĀâšćÙćǰÿćïĒøšÜĒúąĀâšćøĆÜîÖǰàċęÜĒêÖêŠćÜÝćÖÖćøýċÖþćĔî
ÙøĆĚÜîĊĚǰēé÷ÝąÿćöćøëĔßšđðŨîêĆüïŠÜßĊĚóĉÖĆéìćÜõĎöĉýćÿêøŤĒúąÿćöćøëĔßšøąïčÿëćîìĊęđÖĉéđĀêčĕéšéĊǰÿĞćĀøĆï
ÙüćöĒêÖêŠćÜ×ĂÜßîĉé×ĂÜúąĂĂÜđøèĎìĊęóïĂćÝđîČęĂÜöćÝćÖïøĉđüèìĊęìĞćÖćøđÖĘïêĆüĂ÷ŠćÜĂ÷ĎŠêĉéÖĆï
ïøĉđüèëîîàċęÜöĊøëÿĆâÝøĕðöćǰÝċÜĂćÝìĞćĔĀšđÖĉéÖćøðîđðŚŪĂî×ĂÜúąĂĂÜđøèĎìĊęöćÝćÖÿëćîìĊęĕÖúėǰĕéšǰ
îĂÖÝćÖîĊĚøą÷ąđüúćĒúąùéĎÖćú÷ĆÜöĊñúêŠĂÖćøóïúąĂĂÜđøèĎǰđóøćąÖćøýċÖþćîĊĚìĞćÖćøýċÖþćĔîßŠüÜ
đéČĂîđöþć÷îëċÜđéČĂîöĉëčîć÷îǰàċęÜđðŨîßŠüÜðúć÷ùéĎøšĂî×ĂÜðøąđìýĕì÷ǰĔî×èąìĊęÖćøýċÖþćĂČęî
ìĞćÖćøýċÖþćĔîßŠüÜđéČĂîöĉëčîć÷îëċÜđéČĂîÿĉÜĀćÙöǰàċęÜđðŨîßŠüÜêšîùéĎòî×ĂÜðøąđìýĕì÷ǰîĂÖÝćÖîĊĚ
ĔîßŠüÜđüúćìĊęýċÖþćìĊÖćøêĆéĒúąĒêŠÜÿîćöĀâšćïøĉđüèøĂïêċÖìĊęìĞćÖćøìĞćĔĀšĕöŠóïúąĂĂÜđøèĎ×ĂÜ
ĀâšćêúĂéøą÷ąđüúćìĊęìĞćÖćøýċÖþćîĊĚ 

ÿĞćĀøĆïÖćøýċÖþćĔîĂîćÙêǰÙüøìĞćÖćøýċÖþćúĆÖþèą×ĂÜúąĂĂÜđøèĎǰēé÷ñĎšüĉÝĆ÷ĕéšĔßšÿĊǰ
Safranin O đîČęĂÜÝćÖđóČęĂĔĀšÿćöćøëđĀĘîúĆÖþèą×ĂÜúąĂĂÜđøèĎĕéšßĆéđÝîöćÖ×ċĚîĒúąđðŨîÿĊìĊę
ÿćöćøëđêøĊ÷öĕéšÜŠć÷ǰĒêŠÖćøýċÖþćìĊęñŠćîöćóïüŠćöĊÖćøĔßšÿĊǰMethyl-green, FuchsinǰNJHSPTJOǰ
ëċÜĒöšÖćø÷šĂöÿĊÝąìĞćĔĀšđĀĘîøć÷úąđĂĊ÷éøĎðøŠćÜĒúąóČĚîñĉü×ĂÜúąĂĂÜđøèĎĕéšöćÖ×ċĚîǰĒêŠđðŨîýċÖþćéšü÷
ÖúšĂÜÝčúìøøýîŤĒïïĔßšĒÿÜǰ	Light microscope
ǰđìŠćîĆĚîǰĒêŠĀćÖêšĂÜÖćøđĀĘîøĎðøŠćÜĒúąóČĚîñĉüìĊę
ßĆéđÝîǰÙüøĔßšÖúšĂÜÝčúìøøýîŤĂĉđúĘÖêøĂîßîĉéÿŠĂÜÖøćéǰ	Scanning electron microscope
ǰ
đîČęĂÜÝćÖÝčúìøøýîŤĒïïĔßšĒÿÜǰ	Light microscope
ǰÿćöćøëìĞćÖĞćúĆÜ×÷ć÷ĕéšđóĊ÷Üǰ40 100 Ēúąǰ
400 đìŠćîĆĚîǰĔî×èąìĊęÖúšĂÜÝčúìøøýîŤĂĉđúĘÖêøĂîßîĉéÿŠĂÜÖøćéǰ	Scanning electron 
microscope
ǰÿćöćøëìĞćÖćø×÷ć÷ĕéšÿĎÜÿčéëċÜǰ��������ǰđìŠćǰ	��
ǰĒúąĀćÖêšĂÜÖćø×šĂöĎúìĊęöĊ
ÙüćöÿöïĎøèŤǰÙüøöĊÖćøýċÖþćúĆÖþèąēé÷ÖćøĔßšÖúšĂÜĒïïÿŠĂÜñŠćîǰ	TEM
ǰøüöëċÜÖćøýċÖþćøąéĆï
ĂèĎüĉì÷ćøüöìĆĚÜđìÙēîēú÷ĊßĆĚîÿĎÜĂČęîėǰđóČęĂĔĀš×šĂöĎúìĊęöĊëĎÖêšĂÜĒöŠî÷ĞćĔîÖćøÿČïÿüîÿĂïÿüîǰĕðÿĎŠÖćø
ïĆÜÙĆïĔßšĔîìćÜÖãĀöć÷ìĊęîŠćđßČęĂëČĂêŠĂĕéš 

ÖćøýċÖþćîĊĚđðŨîÖćøýċÖþćúąĂĂÜđøèĎøĂïĂćÙćøìĊęìĞćÖćøǰÙèąÿĀđüßýćÿêøŤǰöĀćüĉì÷ćúĆ÷
îđøýüøǰđðŨîÙøĆĚÜĒøÖđóČęĂĔĀšđðŨî×šĂöĎúìćÜéšćîîĉêĉüĉì÷ćýćÿêøŤǰēé÷ÖŠĂîĀîšćîĊĚöĊÖćøýċÖþćéšćîîĊĚìĊę
êĞćïúøąĒüšÜǰĂĞćđõĂ÷ąøĆÜǰÝĆÜĀüĆéðŦêêćîĊǰ	18
ǰĒúąìĊęëîîìćÜĀúüÜĒñŠîéĉîĀöć÷đú×ǰ4071 	ÿć÷
÷ąúć-ìčŠÜ÷ćÜĒéÜ
ǰ	35
ǰàċęÜđðŨîÝĆÜĀüĆéìćÜõćÙĔêš×ĂÜðøąđìýĕì÷ǰéĆÜîĆĚîÙüøöĊÖćøýċÖþćúąĂĂÜđøèĎǰ
ĔîÿëćîìĊęìĊęĂćÝđðŨîÿëćîìĊęđÖĉéđĀêčǰĂČęîėǰĔîöĀćüĉì÷ćúĆ÷îđøýüøǰđßŠîǰĂćÝćø÷ŤöĀćüĉì÷ćúĆ÷îđøýüø
ÖøąēééêċÖÛŠćêĆüêć÷, îĆÖýċÖþćöĀćúĆ÷÷ĉÜêĆüêć÷ǰđðŨîêšîǰ÷ĉęÜĕðÖüŠćîĆĚîÙüøöĊÖćøýċÖþćĔîÿëćîìĊęĂČęîėǰ
ĔîÝĆÜĀüĆéóĉþèčēúÖǰĒúąÝĆÜĀüĆéĂČęîėǰ×ĂÜðøąđìýǰēé÷×šĂöĎúìĊęĕéšÝćÖÖćøýċÖþćđÖĊę÷üÖĆïúąĂĂÜđøèĎǰ
ĂćÝöĊÙüćöÿĞćÙĆâđðŨîĂ÷ŠćÜ÷ĉęÜǰđóČęĂđðŨî×šĂöĎúÿĞćĀøĆïĔßšìćÜîĉêĉüĉì÷ćýćÿêøŤêŠĂĕðǰøüöìĆĚÜêšĂÜöĊ
ÖćøýċÖþćĔîĒêŠúąùéĎÖćúǰđîČęĂÜÝćÖĔîĒêŠúąùéĎÖćúîĆĚîóČßĒêŠúąßîĉéÝąöĊÖćøĂĂÖéĂÖĀøČĂöĊÖćøÿøšćÜ
úąĂĂÜđøèĎĀøČĂÿðĂøŤìĊęĒêÖêŠćÜÖĆîĕðêćöĒêŠúąÿć÷óĆîíčŤǰîĂÖÝćÖîĊĚĂÜÙŤðøąÖĂï×ĂÜéĉîĒúąÝčúßĊó
Ĕîéĉî÷ĆÜöĊÿŠüîßŠü÷ĔîÖćøÿČïÿüîĀćÙüćöÝøĉÜđóČęĂñúïĆÜÙĆïìćÜîĉêĉüĉì÷ćýćÿêøŤǰ	��
 

ĔîĒêŠúąóČĚîìĊęìĆęüēúÖîĆĚîöĊÙüćöĀúćÖĀúć÷ìćÜßĊüõćóìĊęöĊÙüćöĒêÖêŠćÜÖĆîĕðĔîĒêŠúąóČĚîìĊę
ĒúąÙüćöĒêÖêŠćÜđĀúćîĊĚîĆĚîĂćÝÝąßŠü÷ĔîÖćøøąïčìĊęöć×ĂÜüĆêëčêŠćÜėǰĕéšǰēé÷ĀćÖüĆêëčĀøČĂÿĉęÜ×ĂÜìĊę
ÿÜÿĆ÷ëċÜĒĀúŠÜìĊęöć×ĂÜüĆêëčßîĉéîĆĚîĀćÖóïúąĂĂÜđøèĎêĉéĂ÷ĎŠïîüĆêëčĂćÝÝąĔßšĔîÖćøÿČïĀćĒĀúŠÜìĊęöć
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ĕéšǰĒúąÝćÖÖćøìĊęöîčþ÷Ťđ×šćĕðøïÖüîÙüćöĀúćÖĀúć÷ìćÜßĊüõćó×ĂÜøąïïîĉđüýđéĉöìĊęöĊǰÙüćöēéé
đéŠîĂ÷ĎŠĒúšüǰēé÷ÖćøîĞćóČßìĊęĕöŠóïĔîóČĚîìĊęĀøČĂóČßêŠćÜëĉęîöćðúĎÖĔîĒêŠúąóČĚîìĊęĂćÝìĞćĔĀšđÖĉéÙüćö
ÿĆïÿîĔîÖćøøąïčêĞćĒĀîŠÜĕéšǰéĆÜîĆĚîÙüøöĊÖćøðøĆïðøčÜ×šĂöĎú×ĂÜóČßĒúąúąĂĂÜđøèĎĔîóČĚîìĊęĔĀšìĆîÿöĆ÷ǰ
	update
ǰĂ÷ĎŠêúĂéǰàċęÜ×šĂöĎú×ĂÜóČßìĊęìĞćÖćøîĞćöćðúĎÖĔĀöŠĀøČĂìĞćÖćøøČĚĂëĂîĂĂÖĕðîĆĚîÝċÜöĊ
ÙüćöÿĞćÙĆâĂ÷ŠćÜöćÖǰàċęÜÖćøđðúĊę÷îĒðúÜéĆÜÖúŠćüĂćÝìĞćĔĀšđÖĉéĂÙêĉǰ	bias
ǰēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜĂÙêĉ
ĔîÖćøøĆïøĎšǰ	Cognitive bias
ǰàċęÜĀöć÷ëċÜǰ×šĂöĎúìĊęĕéšøĆïøĎšøĆïìøćïàċęÜÿŠÜñúêŠĂÙüćöÝĞćǰÖøąïüîÖćø
ÙĉéǰÖćøĔĀšđĀêčñúǰøüöëċÜÖćøêĆéÿĉîĔÝĔĀšÙúćéđÙúČęĂîĕðÝćÖđéĉöǰ	37,ǰ38
ǰēé÷ìĆęüǰĕðǰcognitive bias 
đðŨîÿĉęÜìĊęđĀöČĂîÝąĀúĊÖđúĊę÷ÜĕöŠĕéšÝîÖúć÷đðŨîÿŠüîĀîċęÜ×ĂÜÖøąïüîÖćøÙĉéǰÖćøĔĀš đĀêčñúĒúąÖćø
êĆéÿĉîĔÝǰéĆÜîĆĚîÝċÜöĊÙüćöÝĞćđðŨîìĊęñĎšüĉÝĆ÷êšĂÜêøąĀîĆÖĒúąøąöĆéøąüĆÜĕöŠĔĀšĂÙêĉ đĀúŠćîĆĚîÿŠÜñúÖøąìï
êŠĂÙüćöëĎÖêšĂÜĔîÖćøêøüÝüĉđÙøćąĀŤĒúąÖćøĒðúñúÖćøêøüÝìćÜîĉêĉüĉì÷ćýćÿêøŤǰCognitive bias 
ìĊęóïĕéšïŠĂ÷ĒúąöĆÖÝąÿŠÜñúêŠĂÖćøÖćøðäĉïĆêĉÜćîǰÖćøĒðúñúĒúąÖćøêĆéÿĉîĔÝ×ĂÜñĎšüĉÝĆ÷ǰēé÷
ÖćøýċÖþćĔîðøąđìýĕì÷÷ĆÜöĊîšĂ÷Ă÷ĎŠǰìĞćĔĀš×šĂöĎúìĊęìĞćöĊÙüćöîŠćđßČęĂëČĂîšĂ÷ǰÖćøýċÖþćĂćÝöĊĂÙêĉĔî
ÖćøĆïøĎšǰĒúąñĎšüĉÝĆ÷ĂćÝöĊǰCognitive bias ĔîÖćøÝĞćĒîÖ×ĂÜúąĂĂÜđøèĎǰđîČęĂÜÝćÖöĊóČĚîåćîÙüćöøĎšĔî
éšćîđøèĎüĉì÷ćĕöŠöćÖîĆÖǰēé÷ĂćÝöĊÖćøúĞćđĂĊ÷ÜĔîÖćøĒ÷ÖßîĉéǰøüöëċÜĕöŠöĊñĎšđßĊę÷üßćâéšćîîĉêĉđøèĎĔî
ÖćøßĊĚÝĞćđóćąßîĉé×ĂÜúąĂĂÜđøèĎǰñĎšüĉÝĆ÷ĕéšÝĞćĒîÖúąĂĂÜđøèĎēé÷ĔßšøĎðøŠćÜúĆÖþèąõć÷îĂÖǰ×îćé
×ĂÜúąĂĂÜđøèĎǰĂšćÜĂĉÜ×šĂöĎúÝćÖúćüĆú÷ŤǰøĆÖÿĆê÷ŤǰúąĂĂÜđøèĎǰđúŠöǰ1ǰ	�
 

ÖćøýċÖþćÖćøÙÜĂ÷ĎŠ×ĂÜúąĂĂÜđøèĎïîñĉüĀîĆÜ×ĂÜÙîóïüŠćúąĂĂÜđøèĎÿćöćøëêøüÝóïïî
öČĂÙîǰĒöšÝąñŠćîÖćøúšćÜöČĂéšü÷ÿïĎŠĒöšÝąñŠćîÖćøúšćÜëċÜǰ��ǰÙøĆĚÜǰéšü÷đĀêčñúîĊĚ ĔîÖćøýċÖþćÙøĆĚÜîĊĚ
ñĎšüĉÝĆ÷ĕéšìĞćÙüćöÿąĂćéđÿČĚĂêĆüĂ÷ŠćÜéšü÷ÖćøàĆÖđÿČĚĂêĆüĂ÷ŠćÜéšü÷öČĂǰ	hand washing
ǰđóČęĂÖćøÖĞćÝĆé
úąĂĂÜđøèĎøüöëċÜÿĉęÜÿÖðøÖïîđÿČĚĂÖŠĂîìĞćÖćøđÖĘïêĆüĂ÷ŠćÜìčÖÙøĆĚÜǰÝćÖÜćîüĉÝĆ÷×ĂÜǰZavada S�ǰ
Michael 	��
ǰóïüŠćÖćøàĆÖđÿČĚĂêĆüĂ÷ŠćÜéšü÷öČĂöĊðøąÿĉìíĉõćóĔîÖćøÖĞćÝĆéúąĂĂÜđøèĎĒúąÿĉęÜ
ðîđðŚŪĂîĂČęîėĕéšöćÖëċÜǰǰ99�9�ǰéĆÜîĆĚîñĎšüĉÝĆ÷đßČęĂüŠćđÿČĚĂêĆüĂ÷ŠćÜìĊęìéÿĂïìĊęàĆÖúšćÜéšü÷öČĂĔîÖćøýċÖþć
îĊĚÿćöćøëúéÖćøðîđðŚŪĂî×ĂÜúąĂĂÜđøèĎÝćÖÿëćîìĊęđÖĘïêĆüĂ÷ŠćÜÝćÖÖćøìĞćÖćøđÖĘïêĆüĂ÷ŠćÜÖŠĂî
ĀîšćîĊĚĕéšǰ	40
 

ÖćøýċÖþćìćÜîĉêĉđøèĎüĉì÷ćöĆÖĔßšðøąē÷ßîŤđóČęĂðøąÖĂïÖćøøąïčÿëćîìĊęđÖĉéđĀêčìĊęđðŨîóČĚîìĊę
ÖúćÜĒÝšÜǰ	outdoor
ǰđìŠćîĆĚîǰĂ÷ŠćÜĕøÖĘêćöÖćøýċÖþćüĉÝĆ÷đÖĊę÷üÖĆïÖćøĔßšîĉêĉđøèĎüĉì÷ćĔîóČĚîìĊęðŗéǰ
	indoor
ǰēé÷öĊÜćîüĉÝĆ÷ìĊęöčŠÜýċÖþćđÖĊę÷üÖĆïÖćøêøüÝÿĂïúąĂĂÜđøèĎõć÷ĔîêĆüĂćÙćøǰàċęÜúąĂĂÜđøèĎ
đĀúŠćîĆĚîĂćÝÝąđðŨîðøąē÷ßîŤĔîÖćøêøüÝÿĂïìćÜîĉêĉđüßýćÿêøŤǰēé÷ñĎšüĉÝĆ÷ĕéšìĞćÖćøÝĞćúĂÜúĆÖþèą
ĀšĂÜĒïïêŠćÜėǰĒúąîĞćéĂÖĕöšÿéÿĞćĀøĆïêÖĒêŠÜïšćîüćÜĕüšêćöĒêŠúąÝčéõć÷ĔîĀšĂÜǰēé÷ÝćÖñú
ÖćøýċÖþćóïüŠćúąĂĂÜđøèĎ×ĂÜéĂÖĕöšđĀúŠćîĆĚîöĊÖćøÖøąÝć÷êĆüĂ÷ĎŠìĆęüĕðĔîĀšĂÜǰĒêŠøą÷ąĀŠćÜ×ĂÜÖćø
ÖøąÝć÷êĆüìĊęßĆéđÝîǰĒúąđöČęĂñĎšüĉÝĆ÷îĞćéĂÖĕöšĂĂÖÝćÖĀšĂÜÖĘ÷ĆÜÝąÿćöćøëóïúąĂĂÜđøèĎ×ĂÜéĂÖĕöš
đĀúŠćîĆĚîĕéšđðŨîøą÷ąđüúćĀúć÷ÿĆðéćĀŤǰĒúąÝćÖÖćøýċÖþćîĊĚÿćöćøëîĞćöćðøĆïĔßšÖĆïìćÜîĉêĉđøèĎüĉì÷ć
ĕéšǰēé÷ñĎšìĞćÖćøüĉÝĆ÷ĕéšÖúŠćüĕüšĔîÜćîüĉÝĆ÷üŠćǰöĊÙüćöđðŨîĕðĕéšÿĎÜìĊęëšćĀćÖöĊïčÙÙúõć÷îĂÖđ×šćöć
õć÷ĔîĀšĂÜÝąìĞćĔĀšđÿČĚĂñšć×ĂÜïčÙÙúîĆĚîĕéšøĆïúąĂĂÜđøèĎÝćÖéĂÖĕöšðøąéĆïìĊęĂ÷ĎŠõć÷ĔîĀšĂÜîĆĚîêĉéĕð
éšü÷ēé÷ìĊęïčÙÙúîĆĚîĂćÝĕöŠĕéšÿĆöñĆÿÖĆïéĂÖĕöšēé÷êøÜǰĒúąøą÷ąìĊęúąĂĂÜđøèĎöĊÖćøÖøąÝć÷êĆüĕðĕéšÿĎÜ
öĊøĆýöĊĂ÷ĎŠìĊęðøąöćèǰ0�8 mǰÝćÖĒĀúŠÜÖĞćđîĉéúąĂĂÜđøèĎǰîĂÖÝćÖîĊĚúąĂĂÜđøèĎ÷ĆÜÿćöćøëóïĕéšĀúć÷
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üĆîĀøČĂĀúć÷ÿĆðéćĀŤĀúĆÜÝćÖìĊęéĂÖĕöšĕéšëĎÖîĞćĂĂÖĕðĒúšü ǰĂ÷ŠćÜĕøÖĘêćöñĎšüĉÝĆ÷ĕéšøąïčüŠćÙüøöĊ
ÖćøýċÖþćĔîúĆÖþèąđéĊ÷üÖĆîîĊĚ đóĉęöđêĉöđóČęĂñúìĊęîŠćđßČęĂëČĂÖŠĂîîĞćĕððøą÷čÖêŤĔßšĔîÖćøÿČïÿüî
ÿĂïÿüîìćÜîĉêĉýćÿêøŤêŠĂĕðǰ	41
ǰđßŠîđéĊ÷üÖĆïÖćøýċÖþćîĊĚìĊęđðŨîđóĊ÷ÜÖćøýċÖþćÖúćÜĒÝšÜǰéĆÜîĆĚî
đóČęĂĔĀšĕéš×šĂöĎúìĊęÿöïĎøèŤöćÖ×ċĚîÝċÜÙüøöĊÖćøýċÖþćúąĂĂÜđøèĎĔîìĊęøŠöđóĉęöđêĉöĔîĂîćÙê 

ĔîÖćøđÖĘïêĆüĂ÷ŠćÜÙüïÙčöĒúąÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎÝćÖđÿČĚĂĔîÖćøýċÖþćîĊĚǰñĎšüĉÝĆ÷ĕéšìĞć
ÖćøìéúĂÜ÷šĂöúąĂĂÜđøèĎéšü÷ÿĊǰSafranin OǰóïüŠćúąĂĂÜđøèĎìĊęóïïøĉđüèêċÖìĊęìĞćÖćøÙèąÿĀđüß
ýćÿêøŤîĆĚîǰÿćöćøëöĂÜđĀĘîĕéšßĆéđÝîöćÖđóĊ÷ÜóĂĔîÖćøĒ÷ÖßîĉéúąĂĂÜđøèĎǰàċęÜúąĂĂÜđøèĎóČßéĂÖ
ïćÜßîĉéÝąöĊúąĂĂÜìĆĚÜßîĉéÿéĒúąĒĀšÜǰĂ÷ŠćÜĕøÖĘêćöǰñĎšüĉÝĆ÷ÝċÜìĞćÖćøìéúĂÜđÖĘïêĆüĂ÷ŠćÜēé÷ĕöŠĕéšöĊ
Öćø÷šĂöúąĂĂÜđøèĎéšü÷ÿĊǰSafranin OǰđóČęĂßŠü÷ĔîÖćøĒ÷ÖßîĉéúąĂĂÜđøèĎǰĒêŠÿćöćøëøąïčßîĉé×ĂÜ
óČßđéŠîïîêĆüĂ÷ŠćÜđÿČĚĂĕéšǰđîČęĂÜÝćÖöĊÖćøìĞćÖćøýċÖþćúąĂĂÜđøèĎÖúčŠöÙüïÙčöĕüšĔîóČĚîìĊęìĊęÖüšćÜĂĂÖĕð
ÖüŠćïøĉđüèìĊęđÖĘïïîđÿČĚĂêĆüĂ÷ŠćÜđóČęĂÿćöćøëøąïčßîĉéĕéšĂ÷ŠćÜëĎÖêšĂÜ÷ĉęÜ×ċĚî 

ÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎïîĒïïÝĞćúĂÜĒîüêĆĚÜĒúąĒîüøćïǰēé÷ĒïïÝĞćúĂÜĕöŠöĊÖćø
đÙúČęĂîìĊęǰĕöŠđĀöćąÿöĔîÖćøđÖĘïúąĂĂÜđøèĎǰéĆÜîĆĚîñĎšüĉÝĆ÷ÝċÜĔßšüĉíĊÖćøúćÖđÿČĚĂĒïïÝĞćúĂÜĒîüøćïēé÷
úćÖĕðêúĂéđüúćĔîóČĚîìĊęìĊęÖĞćĀîéõć÷Ĕîøą÷ąđüúćǰ1 ßĆęüēöÜǰÿĂéÙúšĂÜÖĆïÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜ
đøèĎìĊęñŠćîöćìĊęĔĀšĂćÿćÿöĆÙøđéĉîøĂïïøĉđüèìĊęêšĂÜÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎǰ�ǰßĆęüēöÜǰîĂÖÝćÖîĊĚĔî
ÖćøýċÖþćìćÜõćÙĔêš×ĂÜðøąđìýĕì÷öĊÖćøúćÖđÿČĚĂÝĞćúĂÜēé÷úćÖđÿČĚĂĕðéšü÷óćĀîąìĊęđðŨî
ÝĆÖø÷ćî÷îêŤøĂïïøĉđüèìĊęýċÖþćđðŨîđüúćǰ�ǰßĆęüēöÜǰ	18,ǰ22ǰ��
 

ĔîÖćøýċÖþćúąĂĂÜđøèĎēé÷ìĆęüĕðÝąöĊÖćøúšćÜĒúąìĞćÖćø÷šĂöÿĊ×ĂÜúąĂĂÜđøèĎǰđóČęĂìĊęÝą

ÿćöćøëìĞćĔĀšöĂÜđĀĘîúĆÖþèąêŠćÜėǰ×ĂÜúąĂĂÜđøèĎĕéšßĆéđÝîǰĒêŠĔîÖćøýċÖþćîĊĚĕöŠĕéšöĊ×ĆĚîêĂîìĊęÝąîĞć

úąĂĂÜđøèĎöćúšćÜĒúąÖĞćÝĆéÿĉęÜĒðúÖðúĂöǰĀćÖöĊÖćøýċÖþćúĆÖþèąđéĊ÷üÖĆîĔîĂîćÙêÙüøöĊ×ĆĚîêĂî

×ĂÜÖćøÖĞćÝĆéÿĉęÜĒðúÖðúĂöǰēé÷îĞćđÿČĚĂöćüćÜïîēêŢąĒúąìĞćÖćøìčïéšü÷ĕöšđóČęĂĔĀšòčśîĒúąÿĉęÜÿÖðøÖ

ĀúčéĂĂÖöćǰēé÷ÝąìĞćÖćøøüïøüöòčśîđĀúŠćîĆĚîĕüšĔîǰ���ǰethylalcohol ĀúĆÜÝćÖîĆĚîĔßšêąĒÖøÜĒïï

êć×Šć÷úąđĂĊ÷éÖøĂÜĒ÷ÖúąĂĂÜđøèĎĂĂÖöćĔÿŠĀúĂéìéúĂÜǰđÿøĘÝĒúšüÝċÜîĞćĕððŦũîđĀüĊę÷ÜđðŨîđüúćǰ�ǰ

îćìĊǰìĞćÖćøéĎéǰsupernatant ìĉĚÜĒúąđêĉöîĚĞćÖúĆęîđóČęĂìĞćÖćøúšćÜǰđöČęĂìĞćÖćøúšćÜđÿøĘÝĔĀšìĞćÖćøđêĉöǰ

glacial acetic acid ĒúąìĞćÖćøúšćÜéšü÷îĚĞćÖúĆęîĀúĆÜÝćÖîĆĚîÝċÜìĞćÖćøđêĉöǰ���ǰhydrofluoric acid 

ĒúąìĞćÖćøúšćÜéšü÷îĚĞćÖúĆęîĂĊÖÙøĆĚÜǰđÿøĘÝĒúšüÝċÜđêĉöǰ36�5�ǰhydrochloric acid ĒúšüÝċÜúšćÜéšü÷îĚĞć

ÖúĆęîĒúąúšćÜàĚĞćéšü÷ÿđðø÷Ťǰethanol ĀúĆÜÝćÖîĆĚîÝċÜìĞćÖćø÷šĂöéšü÷ÿĊǰSafranin OǰđöČęĂđÿøĘÝĒúšüÝċÜ

đêĉöǰglycerin ÝćÖîĆĚîÿćöćøëîĞćúąĂĂÜđøèĎĕðđÖĘïĕüšĕéšǰ	9,ǰ42
 

ǰĔîýċÖþćÙøĆĚÜîĊĚñĎšüĉÝĆ÷ĕéšìĞćÖćøýċÖþćñĎšüĉÝĆ÷ĕéšìĞćÖćøÖćøýċÖþćđóĉęöđêĉöĔîÖćø÷šĂöÿĊúąĂĂÜ

đøèĎéšü÷ÿĊíøøößćêĉǰēé÷ñĎšüĉÝĆ÷ĕéšìéúĂÜÖćøĔßšÿĊÝćÖđîČĚĂ×ĂÜĒÖšüöĆÜÖøÿĊĒéÜǰĔîÖćø÷šĂöÿĊúąĂĂÜđøèĎ

×ĂÜéĂÖđ×ĘöĒéÜǰóïüŠćÿĊ÷šĂöÝćÖđîČĚĂÿĊĒéÜ×ĂÜĒÖšüöĆÜÖøÿĊĒéÜĒïïđêøĊ÷öÿéĕöŠÿćöćøë÷šĂöđóČęĂ

øĎðøŠćÜúĆÖþèą×ĂÜúąĂĂÜđøèĎĕéšǰĂ÷ŠćÜĕøÖĘêćöǰÙüøöĊÖćøýċÖþćđóĉęöđêĉöđÖĊę÷üÖĆïÖćø÷šĂöÿĊĒÖšüöĆÜÖø

đóČęĂúąĂĂÜđøèĎéšü÷üĉíĊÖćøĂČęîđóĉęöđêĉöđßŠîÖćøđêøĊ÷öÿĊéšü÷ÿćøÿÖĆéđßŠîđĂíćîĂúĒúąđêøĊ÷öÿĊÝćÖîĚĞć

ĔĀšĂ÷ĎŠĔîøĎð×ĂÜñÜđóČęĂúéÖćøøïÖüîÝćÖîĚĞćìĊęìĞćĔĀšđÖĉéÖćøđÝČĂÝćÜ×ĂÜøÜÙüĆêëčÝćÖÿĊìĊęìĞćĔĀš

ðøąÿĉìíĉõćóÖćø÷šĂöúéúÜǰ	43
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ïììĊęǰ6  

 

ÿøčðñúÖćøüĉÝĆ÷ 

 

ÝćÖÖćøýċÖþćüĉÝĆ÷ĔîÙøĆĚÜîĊĚóïüŠćüĉíĊìĊęđĀöćąÿöìĊęÿčéìĊęÿćöćøëîĞćöćĔßšĔîÖćøđÖĘïêĆüĂ÷ŠćÜ
úąĂĂÜđøèĎÙČĂǰWet scotch tape adhesion techniqueǰĒúąÝćÖÖćøìéÿĂïÖćøĀćÙüćöđ×šö×šîìĊę
đĀöćąÿöĔîÖćøĔßšÿĊǰSafranin O ĔîÖćø÷šĂöúąĂĂÜđøèĎóïüŠćÙüćöđ×šö×šîìĊęđĀöćąÿöÙČĂ 1�2 Ēúąǰ
��4ǰēé÷ĕöŠ×ċĚîĂ÷ĎŠÖĆïđüúćìĊęĔßš÷šĂöǰÿŠüîĔîÖćøìéúĂÜĔßšÖćøđÖĘïêĆüĂ÷ŠćÜúąĂĂÜđøèĎÝćÖĒïïÝĞćúĂÜ
ĒîüêĆĚÜĒúąĒîüøćïǰóïüŠćĀćÖĕöŠöĊÖćøđÙúČęĂîìĊę×ĂÜĒïïÝĞćúĂÜÝąìĞćĔĀšĕöŠóïúąĂĂÜđøèĎǰĔîÿŠüî×ĂÜ
×šĂöĎúóČßđéŠîìĊęóïïøĉđüèøĂïêċÖìĊęìĞćÖćøÙèąÿĀđüßýćÿêøŤǰĕéšĒÖŠǰéĂÖđ×ĘöǰéĂÖóčéýčõēßÙǰêšî
êĊîêčŢÖĒÖǰéĂÖđÿúćǰĒúąóČßđéŠîìĊęóïúąĂĂÜđøèĎïîđÿČĚĂêĆüĂ÷ŠćÜìĊęÿćöćøëĔßšđðŨî×šĂöĎúìćÜîĉêĉđøèĎ
üĉì÷ć×ĂÜóČĚîìĊęìĊęýċÖþćǰĕéšĒÖŠǰéĂÖĒÖšüǰéĂÖđ×ĘöǰêšîñĆÖđÿĊĚ÷îñĊǰêšîđôŗøŤî×šćĀúüÜĀúĆÜúć÷ǰđßČĚĂøćǰ
Alternaria alternata 
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