
CHAPTER IV

RESULTS AND DISCUSSION

TEMPERATURE AND RELATIVE HUMIDITY

ATMOSPHERIC TEMPERATURE

The a n n u a l  t e m p e r a t u r e  d a t a  i n  t h e  W e s t e r n  H a l l  a r e  shown i n  
F i g u r e  4 . 1 .  The a v e r a g e  a n n u a l  t e m p e r a t u r e  a t  t h e  w e l l -  
v e n t i l a t e d  a r e a  (P3) was 2 9 . 3° c  t h e  minimum an d  maximum o f  2 5 . 3° c  
a n d  3 3 . 8 ° c .  The a v e r a g e  t e m p e r a t u r e  i n  summer (F eb ru a ry -M ay )  was 
2 9 . 6 ° c ,  r a i n y  s e a s o n  (J u n e - S e p t e m b e r ) was 2 9 . 5 ° c ,  and  w i n t e r  
( O c t o b e r - J a n u a r y )  was 2 8 . 8 ° c .

S e a s o n a l  d i f f e r e n c e s  b e tw e e n  t h e  t e m p e r a t u r e  f o r  e a c h  s e a s o n  
a r e  a p p a r e n t .  I t  seems l i k e l y  t h a t  t h e  t e m p e r a t u r e  i n  r a i n y  
s e a s o n  i s  h i g h e r  t h a n  t h o s e  i n  w i n t e r  and  i s  h i g h e s t  i n  summer.  
The d a t a  were  t e s t e d  i n  s t a t i s t i c a l  d i f f e r e n c e  by  t - t e s t  f o r  mean 
a t  95% c o n f i d e n c e  (Appendix  B ) . The d i f f e r e n c e  fo u n d  e x i s t i n g  
b e t w e e n  summer and  w i n t e r ,  and  r a i n y  s e a s o n  a n d  w i n t e r  (p<0 .05)  
w h i l e  t h e r e  was no s t a t i s t i c a l  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  
summer and  r a i n y  s e a s o n .

Figure 4.1: Annual temperature in the Western Hall.
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At t h e  p o o r - v e n t i l a t e d  a r e a  ( P 4 ) , t h e  a v e r a g e  a n n u a l  
t e m p e r a t u r e  was 2 9 . 1 ° c  (b e tw een  2 5 . 4 ° c  and  3 2 . 3° C) .  The a v e r a g e  
t e m p e r a t u r e  i n  summer,  r a i n y  s e a s o n  and  w i n t e r  w ere  fo u n d  t o  be 
2 9 . 4 ° c ,  2 9 . 3 ° c ,  a n d  2 8 . 6 ° c ,  r e s p e c t i v e l y .  The t e m p e r a t u r e  i n  
summer was no s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  i n  r a i n y  s e a s o n  b u t  
i t  was s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  i n  w i n t e r  ( p < 0 . 0 5 ) .

F u r t h e r m o r e ,  t h e  t e m p e r a t u r e  a t  two a r e a s  w ere  s i g n i f i c a n t l y  
d i f f e r e n t  ( p < 0 . 0 5 ) .

ATMOSPHERIC RELATIVE HUMIDITY
The d a t a  on r e l a t i v e  h u m i d i t y  d e t e c t e d  a r e  shown i n  F i g u r e  

4 . 2 .  The mean r e l a t i v e  h u m i d i t y  (RH) a t  P3 was 71.1%, w i t h  
e x t r e m e s  o f  31.6% and  95.4%. A ve rag e  r e l a t i v e  h u m i d i t y  was 
h i g h e s t  o v e r  80% i n  r a i n y  s e a s o n ,  e s p e c i a l l y  i n  S e p t e m b e r .  The 
a v e r a g e  l o w e s t  RH v a l u e ,  a r o u n d  66.1%, was r e c o r d e d  i n  J a n u a r y .

The r e s u l t s  showed t h a t  h i g h  RH (70-90%) p e r s i s t e d  i n  r a i n y  
s e a s o n  w h i l e  w i n t e r  showed m o d e r a t e  RH (60-80%) and  i n  summer,  i t  
was 50-70%. The a v e r a g e  RH i n  summer was a r o u n d  69.0%, i n  r a i n y  
s e a s o n  was a r o u n d  72.8%, and  i n  w i n t e r  was a r o u n d  71 .6%.

The RH was no s i g n i f i c a n t l y  d i f f e r e n t  b e tw e e n  r a i n y  s e a s o n  
and  w i n t e r  w h i l e  i t  was s i g n i f i c a n t  b e tw e e n  r a i n y  s e a s o n  and  
summer,  a n d  w i n t e r  and  summer ( p < 0 . 0 5 ) .

The a v e r a g e  RH o f  P4 was 71.8%, w i t h  e x t r e m e s  o f  34.4% and  
96.3%. I n  r a i n y  s e a s o n ,  t h e  RH was a r o u n d  74.0% w h i l e  i n  summer 
was a r o u n d  69.2% a n d  i n  w i n t e r  was 72.2%.

The RH i n  r a i n y  s e a s o n  was no s i g n i f i c a n t l y  h i g h e r  t h a n  
t h o s e  i n  w i n t e r  b u t  i t  was s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  i n  
summer ( p < 0 . 0 5 ) .

I n  a d d i t i o n ,  t h e  RH o f  P4 was s i g n i f i c a n t l y  h i g h e r  t h a n  
t h o s e  o f  P3 ( p < 0 . 0 5 ) .

The s e a s o n a l  c l i m a t i c  d a t a  a r e  shown i n  F i g u r e  4 . 3  t o  F i g u r e  
4 . 5 .  I n  e a c h - s e a s o n ,  t h e  t r e n d  l i n e s  o f  t e m p e r a t u r e  a t  P4 w ere  
l o w e r  t h a n  P3 b u t  t h o s e  o f  RH a t  P4 were  h i g h e r  t h a n  P3.

The r e s u l t s  o f  t h e  p r e s e n t  s t u d y  g i v e  s u p p o r t  f o r  t h e  
h y p o t h e s i s  t h a t  t h e  t e m p e r a t u r e  and  r e l a t i v e  h u m i d i t y  w ere  
d i f f e r e n c e  b e t w e e n  t h e  w e l l - v e n t i l a t e d  a r e a  and  t h e  p o o r -  
v e n t i l a t e d  a r e a  i n  t h i s  H a l l .  Thus ,  t h e r e  a r e  m i c r o c l i m a t e s  i n  
e a c h  a r e a  o f  t h e  room and  may a f f e c t  t h e  a b u n d a n c e  o f  f u n g i .



38

RH (%)

Feb-97 Mar-97 A pr-97 May-97 Jun-97 Jul-97 A ug-97 S ep-97  O ct-97 Nov-97 D ec-97 Jan-98

Figure 4.2: Annual relative humidity in the Western Hall.
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Figure 4.3: Climatic data in summer.
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Figure 4.4: Climatic data in rainy season.
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Figure 4.5: Climatic data in winter.
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FUNGI

Many d i f f e r e n t  k i n d s  o f  f u n g i  were  f o u n d  i n  t h e  a t m o s p h e r e  
d u r i n g  t h e  e n t i r e  y e a r .  The c o n c e n t r a t i o n  o f  t h e  t o t a l  a i r b o r n e  
f u n g i  i s  shown i n  T a b l e  4 .1  and  i s  g r a p h i c a l l y  p r e s e n t e d  i n  
F i g u r e  4 . 6 .  The l i n e  i n  g r a p h  i s  t h e  a v e r a g e  c o n c e n t r a t i o n  o f  
e v e r y  p o i n t  i n  t h e  H a l l .  I n  t h e  p r e s e n t  s t u d y ,  a t o t a l  o f  13 
g e n e r a  w ere  i s o l a t e d  i n  t h e  W e s t e r n  H a l l ,  n am e ly ;  A l t e r n a r i a  s p . ,  
A s p e r g i l l u s  s p p . ,  A u re o b a s id iu m  s p . ,  C la d o sp o r iu m  s p p . ,
C u r v u la r ia  s p . ,  E m e r ic e l la  s p . ,  F u sariu m  s p p . ,  M o n il ia  s p . ,  M ucor 
s p . ,  P é n i c i l l i u m  s p p . ,  R h iz o p u s  s p . ,  T rich o d erm a  s p p . ,  and  
U n i d e n t i f i e d  s p e c i e s .  Most o f  t h e s e  f u n g i  b e l o n g  t o  t h e  
s u b d i v i s i o n  D e u t e r o m y c o t i n a  o r  F ungi  I m p e r f e c t i .  The a n n u a l  
d i s t r i b u t i o n s  o f  f u n g i  a r e  shown i n  A ppend ix  c .  The d o m in a n t  
a i r b o r n e  f u n g i  i n  t h e  H a l l  were  A s p e r g i l l u s  s p p .  (69.9%) and  
P é n i c i l l i u m  s p p .  (1 7 .2 % ) .  The a v e r a g e  a n n u a l  a b u n d a n c e  o f  
a i r b o r n e  f u n g i  i n  e a c h  s a m p l in g  p o i n t  i s  shown i n  T a b l e  4 . 2 .  As 
t h e  r e s u l t s ,  i t  was n o t  fo u n d  E m e r ic e l la  s p .  a t  PI  a n d  M ucor s p .  
a t  P 4 . M o n il ia  s p .  a p p e a r e d  a t  P2 and  P7 w h i l e  R h iz o p u s  s p . d i d  
n o t  a p p e a r  a t  P2,  P3,  and  P5.

Figure 4.6: Seasonal patterns of total airborne fungi in the Hall.
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Table 4.1: The concentration of the total airborne fungi.

~v '^ ? '’ไ/ ~ '‘ไ'*'"''' r
SAMPLING NO.'̂*'̂ เแrjr '-‘-J* PI P2

::o n c en tr a :

: AVERAGE
I 1 9 2 5 2 1 5 0 1 6 7 5 1 2 7 5 625 52 5 1 5 7 5 1 3 9 2 . 9

I I 7 7 5 75 0 1 0 7 5 1 5 0 0 1 4 7 5 1 1 5 0 1 0 2 5 1 1 0 7 . 1

I I I 2 5 0 0 1 85 0 1 4 5 0 3 00 55 0 57 5 7 0 0 1 1 3 2 . 1
IV 87 5 650 600 625 1 7 2 5 1 3 7 5 1 4 0 0 1 0 3 5 . 7
V 2 4 2 5 1 3 7 5 8 6 2 . 5 5 3 7 . 5 400 2 7 5 3 3 7 . 5 8 8 7 . 5
VI 55 0 2 8 7 . 5 32 5 4 3 7 . 5 400 2 7 5 3 6 2 . 5 3 7 6 . 8
V I I 7 7 5 8 8 7 . 5 6 6 2 . 5 1 0 5 0 2 5 2 5 1 8 6 2 . 5 1 8 0 0 1 3 6 6 . 1
V I I I 40 0 3 1 2 . 5 32 5 17 5 30 0 6 1 2 . 5 5 8 7 . 5 3 8 7 . 5
IX 5 6 2 . 5 6 8 7 . 5 4 6 2 . 5 8 6 2 . 5 1 1 1 2 . 5 4 3 7 . 5 2 2 5 6 2 1 . 4

X 1 3 3 7 . 5 1 0 3 7 . 5 800 1 2 1 2 . 5 2 1 5 0 1 8 3 7 . 5 6 3 7 . 5 1 2 8 7 . 5
XI 9 1 2 . 5 7 1 2 . 5 1 4 6 2 . 5 9 6 2 . 5 1 4 6 2 . 5 3 0 0 0 8 8 7 . 5 1 3 4 2 . 9
X I I 2 7 1 2 .5 2 5 5 0 3 2 3 7 .5 2 9 6 2 .5 2 9 8 7 .5 2 1 2 5 1 5 3 7 . 5 2 5 8 7 .5
X I I I 2 4 7 5 2 1 6 2 . 5 1 9 3 7 . 5 2 0 2 5 1 8 0 0 1 8 5 0 1 3 8 7 . 5 1 9 4 8 . 2

XIV 2 5 8 7 . 5 1 3 1 2 . 5 950 675 5 3 7 . 5 47 5 5 00 1 0 0 5 . 4

XV 2 1 2 5 2 2 3 7 . 5 2 0 2 5 2 6 8 7 . 5 2 2 1 2 . 5 1 1 7 5 1 9 0 0 2 0 5 1 . 8
XVI 1 7 1 2 . 5 1 7 6 2 . 5 1 5 8 7 . 5 7 7 5 5 3 7 . 5 500 1 9 1 2 . 5 1 2 5 5 . 4
XV II 2 1 1 2 . 5 2 5 8 7 .5 2 4 1 2 . 5 2 0 5 0 675 7 6 2 . 5 3 75 1 5 6 7 . 9

X V I I I 600 77 5 1 3 2 5 1 0 0 0 1 0 1 2 . 5 1 0 1 2 . 5 8 00 9 3 2 . 1

XIX 3 6 2 . 5 6 3 7 . 5 900 1 3 8 7 . 5 7 8 7 . 5 400 1 2 6 2 . 5 8 1 9 . 6

XX 3 1 2 . 5 3 8 7 . 5 42 5 400 5 7 5 4 25 20 0 3 8 9 . 3

XXI 4 1 2 . 5 32 5 4 6 2 . 5 40 0 4 1 2 . 5 35 0 4 1 2 . 5 3 9 6 . 4
XXII 1 2 6 2 . 5 1 0 5 0 9 1 2 . 5 87 5 1 1 2 5 2 6 2 5 2 7 1 2 . 5 1 5 0 8 . 9
X X I I I 1 3 2 5 1 9 7 5 2 5 7 5 1 9 7 5 2 7 8 7 . 5 1 8 7 5 1 0 1 2 . 5 1 9 3 2 . 1
XXIV 2 3 8 7 . 5 2 0 6 2 . 5 2 1 0 0 1 2 7 5 1 8 8 7 . 5 2 2 3 7 . 5 3 0 3 7 .5 2 1 4 1 . 1
XXV 2 6 0 0 2 1 2 5 1 5 5 0 1 1 8 7 . 5 1 2 8 7 . 5 7 6 2 . 5 4 3 7 . 5 1 4 2 1 . 4
XXVI 7 2 5 45 0 3 3 7 . 5 4 3 7 . 5 1 3 0 0 1 8 6 2 . 5 1 0 5 0 8 8 0 . 4

TOTAL 1 4 1 3 . 5 1 2 7 3 . 1 1 2 4 7 . 6 1 1 1 7 . 3 1 2 5 5 . 8 1 1 6 7 . 8 1 0 7 9 . 8 1 2 2 2 . 1
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Table 4.2: Average abundance of airborne fungi.

FUNGM, GENERA ;; P I P2

3E N T R A T IO N  O F F U N G I (C
.......— — — T - ----------; P 3 P 4 ,  -  . -  P 5 .

F U /C U .M .)
’ c ** <32ร. 2 ^ ~ - * *  ̂ -

P 6  P 7 AVERAGE %

A l t e r n a r i a  s p . 1 . 9 1 . 0 0 . 5 3 . 8 2 . 9 2 . 9 1 . 4 2 . 1 0 . 2

A s p e r g i l l u s  s p p . 9 3 7 . 5 8 0 7 . 2 8 1 2 . 5 7 4 3 . 3 9 5 1 . 9 8 9 6 . 2 8 2 8 . 8 8 5 3 . 9 6 9 . 9

A u r e o b a s id iu m  s p . 1 1 . 5 2 5 . 5 1 7 . 3 1 . 0 0 . 5 4 . 8 5 . 8 9 . 5 0 . 8

C la d o sp o r iu m  s p p . 4 6 . 2 4 7 . 6 5 4 . 8 3 5 . 6 2 2 . 1 2 3 . 1 3 2 . 7 3 7 . 4 3 . 1

C u r v u la r ia  s p . 2 . 9 1 . 9 1 . 4 1 . 4 2 . 4 0 . 5 2 . 9 1 . 9 0 . 2

E m e r ic e l la  s p . 0 . 0 0 . 5 0 . 5 1 . 9 5 . 3 1 . 4 1 . 9 1 . 6 0 . 1

F u sa r iu m  s p p . 4 6 . 2 6 4 . 9 3 5 . 1 6 0 . 6 5 6 . 3 5 2 . 9 4 0 . 4 5 0 . 9 4 . 2

M o n i l ia  s p . 0 . 0 1 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 5 0 . 2 0 . 0

M ucor  s p . 1 . 9 3 . 4 1 . 4 0 . 0 1 . 4 1 . 9 2 . 9 1 . 9 0 . 2

P é n i c i l l i u m  s p p . 3 1 0 . 1 2 6 1 . 5 2 4 9 . 0 2 1 3 . 9 1 6 7 . 3 1 4 3 . 3 1 2 4 . 5 2 1 0 . 0 1 7 . 2

R h iz o p u s  s p . 0 . 5 0 . 0 0 . 0 0 . 5 0 . 0 0 . 5 4 . 3 0 . 8 0 . 1

T r ic h o d e rm a  s p p . 5 4 . 8 5 8 . 7 7 2 . 1 5 5 . 3 4 3 . 3 3 9 . 4 3 3 . 2 5 1 . 0 4 . 2

U n i d e n t i f i e d  s p e c i e s 0 . 0 0 . 0 2 . 9 0 . 0 2 . 4 1 . 0 0 . 5 1 . 0 0 . 1

TOTAL 1 4 1 3 . 5 1 2 7 3 . 1 1 2 4 7 . 6 1 1 1 7 . 3 1 2 5 5 . 8 1 1 6 7 . 8 1 0 7 9 . 8 1 2 2 2 . 1  1 0 0 . 0

I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.7: Seasonal patterns of total fungi on surface of woodcarving
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Table 4.3: The quantity of total fungi on wood surface.

SAMPLING NO.

I 20 70 40 30 100 44 0 0 1 0 0 . 0
I I 20 30 40 130 30 13 0 40 6 0 . 0

I I I 20 120 70 30 20 2 4 0 30 7 5 . 7

IV 50 40 40 90 40 3 1 0 80 9 2 . 9
V 50 140 30 40 40 12 0 50 6 7 . 1
VI 1 3 0 40 60 30 100 3 6 0 80 1 1 4 . 3
V I I 3 2 0 14 0 29 0 2 4 0 90 47 0 1 60 2 4 4 . 3
V I I I 80 60 10 140 50 38 0 3 4 0 1 5 1 . 4
IX 40 40 10 10 70 5 4 0 0 1 0 1 . 4

X 50 10 24 0 50 110 130 2 5 0 1 2 0 . 0

XI 50 20 60 150 300 2 3 0 1 60 1 3 8 . 6

X I I 1 10 40 140 70 70 2 3 0 2 0 0 1 2 2 . 9

X I I I 5 1 0 480 380 670 26 0 7 0 0 490 4 9 8 .6
XIV 3 6 0 31 0 200 24 0 180 2 5 0 10 2 2 1 . 4
XV 3 2 0 14 0 23 0 21 0 150 2 3 0 160 2 0 5 . 7

XVI 0 80 30 70 30 140 40 5 5 . 7

XV II 1 90 90 130 50 50 130 20 9 4 . 3

X V I I I 1 00 15 0 110 80 180 21 0 20 1 2 1 . 4

XIX 10 0 60 150 40 190 40 7 0 . 0

XX 40 40 30 60 50 19 0 10 6 0 . 0

XXI 50 50 10 160 10 70 10 5 1 . 4

XX II 60 30 150 0 0 15 0 0 5 5 . 7

X X I I I 1 3 0 30 50 60 10 50 30 5 1 . 4
XXIV 60 10 20 70 40 2 4 0 0 6 2 . 9
XXV 20 20 120 12 0 20 110 20 6 1 . 4
XXVI 10 60 90 120 10 80 10 5 4 . 3

TOTAL 1 0 7 . 7 8 6 . 2 1 0 1 . 5 1 1 8 . 1 7 8 . 8 2 4 3 . 1 8 6 . 5 1 1 7 . 4
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The q u a n t i t y  o f  t o t a l  f u n g i  on wood s u r f a c e  i s  shown i n  
T a b l e  4 .3  and  i s  g r a p h i c a l l y  p r e s e n t e d  i n  F i g u r e  4 . 7 .  On t h e  
s u r f a c e  o f  w o o d c a r v in g ,  f u n g i  w ere  i s o l a t e d  and  i d e n t i f i e d  t o  be  
12 g e n e r a .  They w ere  A s p e r g i l l u s  s p p . ,  A u re o b a s id iu m  s p . ,  
C la d o sp o r iu m  s p p . ,  C u r v u la r ia  s p . ,  E m e r ic e l la  s p . ,  F u sa r iu m  s p p . ,  
H e lm in th o sp o r iu m  s p . ,  M o n il ia  s p . ,  P é n i c i l l i u m  s p p . ,  R h iz o p u s  
s p . ,  T rich o d erm a  s p p . ,  and  U n i d e n t i f i e d  s p e c i e s .  The m os t  
a b u n d a n t  o f  s u r f a c e  f u n g i  i n  t h e  H a l l  w ere  A s p e r g i l l u s  s p p .  
(51.7%) and  F u sa r iu m  s p p .  (2 3 .6 % ) .  The a v e r a g e  a n n u a l  a b u n d a n c e  
o f  s u r f a c e  f u n g i  i n  e a c h  s a m p l i n g  p o i n t  i s  shown i n  T a b l e  4 . 4 .

Table 4.4: Average abundance of surface fungi.

FUNGAL GENERA P I

QUANTITY OF FUNGI.  

P4

( C F U / S Q . D M . )

P 5  P 6  P7y'vr*%fพ ® เ ^ แ ,

!> ■ "* -
AVERAGE %■ 'H

A s p e r g i l l u s  s p p . 7 2 . 7 4 4 . 6 5 1 . 2 6 0 . 4 4 1 . 2 1 0 0 . 0 5 4 . 6 6 0 . 7 5 1 . 7

A u re o b a s id iu m  s p 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 8 1 . 5 0 . 3 0 . 3
C la d o sp o r iu m  spp, 1 . 5 4 . 6 3 . 1 4 . 2 3 . 8 2 1 . 2 2 . 3 5 . 8 5 . 0

C u r v u la r ia  s p . 2 . 7 1 . 9 4 . 6 2 . 3 3 . 1 7 . 7 1 . 2 3 . 4 2 . 9

E m e r ic e l la  s p . 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 8 0 . 0 0 . 1 0 . 1

F u sa riu m  s p p . 1 6 . 9 2 3 . 8 2 6 . 9 3 9 . 2 1 6 . 9 5 6 . 2 1 3 . 8 2 7 . 7 2 3 . 6

H e lm in th o sp o r iu m s p . 0 . 0 0 . 0 0 . 0 1 . 5 0 . 0 0 . 4 0 . 0 0 . 3 0 . 2

M o n il ia  s p . 0 . 4 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 1 0 . 0

P é n i c i l l i u m  s p p . 3 . 8 1 . 9 3 . 1 2 . 7 6 . 5 1 3 . 5 6 . 2 5 . 4 4 . 6

R h iz o p u s  s p . 0 . 8 0 . 0 1 . 2 0 . 0 0 . 0 0 . 0 0 . 0 0 . 3 0 . 2

T r ich o d erm a  s p p . 6 . 2 4 . 2 5 . 8 4 . 6 5 . 4 2 5 . 0 5 . 4 8 . 1 6 . 9

U n i d e n t i f i e d  s p e c i e s  2 . 7 5 . 0 5 . 8 3 . 1 1 . 9 1 7 . 7 1 . 5 5 . 4 4 . 6

TOTAL 1 0 7 . 7 8 6 . 2 1 0 1 . 5 1 1 8 . 1 7 8 . 8 2 4 3 . 1 8 6 . 5 1 1 7 . 4 1 0 0 . 0

At e v e r y  s a m p l i n g  p o i n t ,  A s p e r g i l l u s  s p p .  was r e c o r d e d  i n  
h i g h l y  q u a n t i t y  b o t h  i n  a i r  and  on wood s u r f a c e .  A l t e r n a r i a  s p .  
and  M ucor s p .  w ere  f o u n d  i n  t h e  a i r  w h i l e  H e lm in th o s p o r iu m  s p .  
was fo u n d  on wood s u r f a c e .

A l l  f u n g i  w ere  t e s t e d  f o r  t h e i r  a b i l i t y  t o  p r o d u c e  Cx 
c e l l u l a s e  on s o l i d  medium c o n t a i n i n g  C a rb o x y m e th y l  C e l l u l o s e  
(CMC) and  t h e  r a t i o s  o f  t h e  s i z e  o f  t h e  zone w here  CMC was 

d e g r a d e d  t o  c o l o n y  s i z e  were  c a l c u l a t e d .  The a v e r a g e s  o f  t h o s e  
a r e  shown i n  T a b l e  4 . 5 .  F i g u r e  4 .8  i l l u s t r a t e s  t h e  c l e a r  zone 
a r o u n d  t h e  f u n g a l  c o l o n y .
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Table 4.5: Average ratio of the size of CMC hydrolysis zones to colony diameters.
FUNGAL SPECIES AVERAGE RATIO (RANGE)

A s p e r g i l lu s  f l a v u s 1 .1 8 ( 1 . 0 1 - 1 . 6 9 )
A s p e r g i l lu s  fu m ig a tu s 1 .2 3 ( 1 . 0 4 - 2 . 0 6 )
A s p e r g i l lu s  n ig e r 1 .1 9 ( 1 . 0 4 - 1 . 7 1 )
A s p e r g i l lu s  s p p . 1 .1 5 ( 1 . 0 2 - 1 . 5 6 )
A ureob asid ium  s p . 1 .2 1 ( 1 . 0 1 - 1 . 3 9 )
C ladosporium  s p p . 1 .0 6 ( 0 . 8 1 - 1 . 2 5 )
C u rv u la r ia  s p . 1 .4 6 ( 0 . 9 7 - 1 . 9 0 )
E m e r ic e lla  s p . 1 .0 3 ( 0 . 8 7 - 1 . 2 1 )
Fusarium  s p p . 1 .2 8 ( 0 . 8 1 - 2 . 8 3 )
H elm in thosporium  s p . 1 .0 8 ( 1 . 0 7 - 1 . 0 8 )
M o n ilia  s p . 1 .0 1 ( 1 . 0 0 - 1 . 0 2 )
Mucor s p . 1 .0 2 ( 0 . 9 2 - 1 . 2 1 )
P é n ic i l l iu m  s p p . 1 .2 5 ( 1 . 0 0 - 2 . 2 8 )
Trichoderm a  s p p . 1 .3 3 ( 0 . 8 2 - 1 . 8 2 )
R h izo p u s  s p . 1 .0 2 ( 1 . 0 0 - 1 . 0 7 )
U n i d e n t i f i e d  s p e c i e s 1 .0 8 ( 0 . 8 8 - 1 . 5 0 )

Figure 4.8: The cellulose hydrolysis zone around fungal colony.
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Most f u n g i  w ere  a b l e  t o  h y d r o l y s e  CMC. Some o f  them  showed 
d i s t i n c t  c l e a r  z o n e s  and  h i g h  a c t i v i t y  o f  c e l l u l o l y t i c  enzyme. 
C e l l u l a s e  a c t i v i t y  was d e t e r m i n e d  by  C a rb o x y m e t h y l  C e l l u l o s e  
a s s a y  w i t h  Congo r e d  s t a i n i n g  t o  c o n f i r m  t h e  c e l l u l a s e  p r o d u c e  by 
f u n g a l  i s o l a t e s  w h ich  m ig h t  c a u s e  t h e  wood d e t e r i o r a t i o n .

B e c a u s e  t h e  m o s t  o f  f u n g a l  i s o l a t e s  w ere  c e l l u l o l y t i c  f u n g i ,  
t h e  n e x t  r e s u l t s  w ere  d i s c u s s e d  i n  t o t a l  com b in ed  f u n g i .

The q u a n t i t y  o f  t o t a l  f u n g i  i n  e a c h  s a m p l i n g  p o i n t  i s  shown 
i n  F i g u r e  4 . 9  t o  F i g u r e  4 . 1 5 .  The c o n c e n t r a t i o n  o f  t o t a l  
a i r b o r n e  f u n g i  was p e a k  i n  r a i n y  s e a s o n  a t  e v e r y  p o i n t  e x c e p t  
s a m p l i n g  p o i n t  n o . 7 (peak  i n  w i n t e r ) .  As t h e  s u r f a c e  o f  
w o o d c a r v i n g ,  t h e  q u a n t i t y  o f  t o t a l  f u n g i  was p e a k  i n  r a i n y  s e a s o n  
a t  e v e r y  p o i n t .

The s e a s o n a l  p a t t e r n  o f  t o t a l  com bined  f u n g i  b o t h  i n  a i r  and  
on wood were  much t h e  same, w i t h  a c l e a r  p e a k  i n  J u l y  ( F i g u r e  
4 . 1 6 ) .

II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.9: Seasonal pattern of total fungi at sampling point no.1.
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I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.10: Seasonal pattern of total fungi at sampling point no.2.

I II III IV V VI VII VIM IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.11 ะ Seasonal pattern of total fungi at sampling point no.3.
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I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.12: Seasonal pattern of total fungi at sampling point no.4.

I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.13: Seasonal pattern of total fungi at sampling point no.5.
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I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.14: Seasonal pattern of total fungi at sampling point no.6.

I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.15: Seasonal pattern of total fungi at sampling point no.7.
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I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.16: The seasonal pattern of average total fungi both in air and on wood.

Table 4.6: Correlation coefficients of airborne fungi between each sampling point.
P T p 2 p 3 p 4 p 5 p 6 P7

p 1 1
p 2 0 .8 7 4 9 1
p 3 0 .6 7 8 5 0 .8 8 9 0 1
p 4 0 .4 4 9 0 0 .7 0 7 2 0 .8 2 5 9 1
p 5 0 .1 9 5 2 0 .3 5 7 7 0 .5 1 9 3 0 .6 8 92 1
p 6 0 .0 9 3 2 0 .1 4 9 7 0 .3 4 3 9 0 .3 5 8 9 0 .7 0 9 0 1
p 7 0 .2 2 6 6 0 .3 2 9 2 0 .3 5 3 0 0 .3 3 10 0 .4 3 1 6 0 .5 6 8 0  1

Table 4.7: Correlation coefficients of surface fungi between each sampling point.

p 1 1
p 2 0 .8 3 2 9 1
p 3 0 .8 1 2 3 0 .6 6 8 2 1
p 4 0 .7 8 2 5 0 .8 0 7 2 0 .6 8 6 2
p 5 0 .5 7 2 4 0 .5 6 0 8 0 .5 0 41
p 6 0 .5 1 7 2 0 .5 2 6 1 0 .3 6 9 3
p 7 0 .5 4 7 7 0 .4 8 6 1 0 .5 8 91

1
0 .5 6 80 1
0 .5 2 08 0 .4 8 3 6 1
0 .6894 0 .5 1 5 7 0 .5 3 7 0 1
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The correlation of fungal abundance in each point was 
studied (Table 4.6 and Table 4.7). It was found that positive 
correlation between concentration of airborne fungi and distance 
of sampling point. There is strong correlation between near 
point. The correlation decreased in long distance of each point. 
Otherwise, there is no correlation in fungi on surface of 
woodcarving.

In addition, the community similarity of fungal type and 
quantity were studied by calculating with Morisita's similarity 
index. The similarity index of airborne fungi and surface fungi 
are presented in Table 4.8 and 4.9. There were found that highly 
similarity index between each point both in airborne fungi and 
surface fungi. This finding is probably due to the similarity of 
fungal type and quantity between each sampling point in the 
Western Hall.

Table 4.8: Morisita’s similarity index of airborne fungi.
P I P2 P 3 P4 P5 P 6 P 7

P I 1 . 0 0 0 0 0
P2 0.99774 1 . 0 0 0 0 0
P 3 0.99878 0.99999 1 . 0 0 0 0 0
P4 0.99786 0.99883 0.99957 1 . 0 0 0 0 0
P5 0.98432 0.98034 0.98488 0.98919 1 . 0 0 0 0 0
P 6 0.98187 0.97770 0.98260 0.98719 1.00161 1 . 0 0 0 0 0
P7 0.97913 0.97484 0.98025 0.98440 0.99978 1.00081 1 . 0 0 0 0 0

Table 4.9: Morisita’s similarity index of surface fungi.

“  "  »  “
P 5  P 6  P 7

P I 1 . 0 0 0 0 0
P 2 0.95096 1 . 0 0 0 0 0
P 3 0.94921 0.99754 1 . 0 0 0 0 0
P4 0.93364 0.99402 0.99129 1 . 0 0 0 0 0
P 5 0.96402 0.98630 0.98937 0.97396 1 . 0 0 0 0 0
P 6 0.88573 0.96877 0.97268 0.95241 0 .96906 1.00000
P7 0.99628 0.95900 0.95806 0.94149 0 .97800 0.90840 1.00000
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F l u c t u a t i o n s  i n  q u a n t i t y  o f  f u n g i  a r e  i l l u s t r a t e d  i n  F i g u r e  
4 .1 7  t o  F i g u r e  4 . 1 9 .  The a v e r a g e  c o n c e n t r a t i o n  o f  t o t a l  a i r b o r n e  
f u n g i  i n  summer was a r o u n d  9 2 3 .0  CFU/m3, i n  r a i n y  s e a s o n  was 
a r o u n d  1 , 6 3 0 . 8  CFU/m3, and  i n  w i n t e r  was a r o u n d  1 , 1 5 7 . 9  CFU/m3.

On s u r f a c e  o f  w o o d c a r v in g ,  t h e  a v e r a g e  q u a n t i t y  o f  t o t a l  
f u n g i  i n  summer was a r o u n d  1 1 1 .9  CFU/dm2, i n  r a i n y  s e a s o n  was 
a r o u n d  1 8 2 .1  CFU/dm2, and  i n  w i n t e r  was a r o u n d  6 5 .4  CFU/dm2.

The a v e r a g e  q u a n t i t i e s  o f  f u n g i  b o t h  i n  a i r  and  on wood were  
l i k e l y  t o  d i f f e r  b e tw e e n  s e a s o n s .  The d a t a  w ere  t e s t e d  i n  
s t a t i s t i c a l  d i f f e r e n c e  by  t - t e s t  f o e  mean a t  95% c o n f i d e n c e  
(A ppend ix  D ) .

F or  a i r b o r n e  f u n g i ,  t h e r e  was fo u n d  t h a t  t h i s  d i f f e r e n c e  
b e t w e e n  r a i n y  s e a s o n  and  summer was s i g n i f i c a n t  ( p < 0 . 0 5 ) .

For  s u r f a c e  f u n g i ,  t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  b e t w e e n  r a i n y  s e a s o n  and  summer.

I II III IV V VI VII Vlll IX
SAMPLING NO.

Figure 4.17: Average total fungi in summer season.
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X XI XII XIII XIV XV XVI XVII
SAMPLING NO.

Figure 4.18: Average total fungi in rainy season.

XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.19: Average total fungi in winter season
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Table 4.10: Correlation coefficient between airborne fungi and surface fungi.

PI 0 .3 3 1 6
P2 0 .2 6 6 2
P3 0 .2 2 0 8
P4 0 .2 6 1 2
P5 0 .1 3 5 1
P6 - 0 . 0 1 1 8
P7 0 .0 3 6 3
AVERAGE 0 .2 7 2 6

The c o r r e l a t i o n  b e tw e e n  a i r b o r n e  f u n g i  and  s u r f a c e  f u n g i  was 
s t u d i e d  ( T a b le  4 . 1 0 ) .  I t  was w e a k ly  c o r r e l a t e d  b e t w e e n  a i r b o r n e  
f u n g i  and  s u r f a c e  f u n g i  i n  e a c h  p o i n t .

The p o o l  d a t a  o f  f u n g i  were  c a l c u l a t e d  f o r  S i m p s o n ' ร 
d i v e r s i t y  i n d e x  and  S i m p s o n ' s  dom inance  i n d e x .  T a b l e  4 .1 1  t o  
4 .1 4  p r e s e n t  t h e s e  i n d e x  t h r o u g h o u t  t h e  y e a r .  The a i r b o r n e  f u n g i  
a t  s o u t h e r n  s a m p l i n g  p o i n t s  (P5,  P6,  and  P7) w ere  shown low 
d i v e r s i t y  i n d e x  w h i l e  dom inance  i n d e x  w ere  h i g h .  The d i v e r s i t y  
i n d e x  o f  s u r f a c e  f u n g i  a t  P6 was h i g h  b u t  t h e  dom in a nc e  i n d e x  was 
l o w .

The s e a s o n a l  d i v e r s i t y  i n d e x  and  dom in ance  i n d e x  were  
c a l c u l a t e d  ( T a b le  4 .1 5  and  4 . 1 6 ) .  The dom in anc e  i n d e x  was h i g h  
i n  r a i n y  s e a s o n  b o t h  i n  a i r b o r n e  f u n g i  and  s u r f a c e  f u n g i .  The 
d i v e r s i t y  i n d e x  o f  a i r b o r n e  f u n g i  was h i g h  i n  summer w h i l e  t h a t  
o f  s u r f a c e  f u n g i  was h i g h  i n  w i n t e r .  The r e s u l t s  o f  f u n g a l  
q u a n t i t y  and  t h e  d i v e r s i t y  i n d e x  a r e  i l l u s t r a t e d  i n  F i g u r e  4 .2 0  
t o  4 . 3 3 .

From t h e  d a t a  o b t a i n e d ,  i t  was fo u n d  t h e  n e g a t i v e  
r e l a t i o n s h i p  b e tw e e n  t h e  q u a n t i t y  o f  f u n g i  and  t h e  d i v e r s i t y  
i n d e x .  T h i s  phenomenon n e e d s  t o  be  more u n d e r s t a n d  i n  t h e  s t u d y  
o f  f u n g a l  e c o l o g y .

The d i f f e r e n c e  o f  f u n g a l  a b u n d a n c e  b e t w e e n  t h e  w e l l -  
v e n t i l a t e d  a r e a  (P3) and  p o o r - v e n t i l a t e d  a r e a  (P4) was 
i n v e s t i g a t e d  (Appendix  E ) . T h e r e  was no s t a t i s t i c a l l y  d i f f e r e n c e  
due  t o  p o s s i b l y  n o n - r e p l i c a  s e a s o n a l  s a m p l i n g  i n  t h i s  s t u d y .  In  
a d d i t i o n ,  t h e  E l n in ô  phenomenon m i g h t  a f f e c t  t h e  c l i m a t i c  
c o n d i t i o n  d u r i n g  t h e  y e a r ,  when t h e  e n v i r o n m e n t  c h a n g e d ,  i t  
c o u l d  be  i m p a c t  on t h e  f u n g a l  e c o l o g y  i n  t h i s  H a l l .
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Table 4.11: Simpson’s diversity index of airborne fungi.

NO.  P I
J  “ ‘ I j D P

P 3

/ E R S I T Y  INDEX~ 1 >’:• ■ ■
P 4  P 5it.;■ ~. >- ;v = r ■ »- - •%‘~.รุ- tf รุi รุ#***« P 6{■ ร?ร?รแ

llpHfc £ๆ $ |p | |  
—  P 7

I 2.12 1.98 1.91 2.30 1.97 2.34 2.27
II 2.17 3.34 4.21 1.34 1.61 1.14 2.65
III 2.67 3.21 2.78 3.46 1.81 5.38 4.64
IV 2.76 3.17 3.76 2.60 1.62 1.99 2.55
V 1.04 1.57 1.93 2.30 2.39 2.59 3.55
VI 1.85 2.57 2.91 1.94 2.10 3.49 3.08
VII 2.08 2.16 2.27 1.22 1.03 1.00 1.00
VIII 1.64 1.17 1.64 1.56 1.73 1.22 1.19
IX 2.03 1.62 1.78 1.26 1.20 1.12 1.00
X 1.52 1.54 1.96 1.25 1.10 1.04 1.42
XI 1.56 1.38 1.19 1.17 1.43 1.00 1.32
XII 1.00 1.08 1.00 1.00 1.00 1.19 1.22
XIII 1.30 1.68 2.02 2.46 1.47 1.37 1.40
XIV 2.01 2.23 2.93 2.38 2.85 1.55 2.86
XV 1.67 1.27 1.41 1.09 1.03 1.35 1.24
XVI 1.52 1.53 1.34 1.54 3.22 1.89 1.14
XVII 2.02 2.30 1.83 1.58 2.32 1.93 2.01
XVIII 2.98 2.75 1.43 1.95 2.03 2.51 3.25
XIX 3.01 4.34 2.83 3.28 4.64 2.68 1.34
XX 3.48 2.44 4.22 3.43 3.19 4.59 2.87
XXI 5.21 2.76 3.77 4.65 3.43 3.32 3.82
XXII 1.85 1.94 1.76 1.68 1.45 1.08 1.01
XXIII 2.79 1.30 1.11 1.45 1.00 1.48 1.76
XXIV 1.11 1.46 1.36 1.63 1.29 1.36 1.10
XXV 1.03 1.12 1.39 1.45 1.78 1.30 1.80
XXVI 1.98 1.99 2.00 2.68 1.60 1.07 1.13

2.03 2.22 2.13 2.06 1.68 1.65 1.65
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Table 4.12: Simpson’s diversity index of surface fungi.

:r P I
« ร ' - , ร *

P 6

I 1.00 1.99 2.05 1.85 1.00 2.55 0.00
II 2.11 1.85 2.79 2.34 1.00 2.72 2.79
III 1.00 2.61 1.71 1.85 1.00 4.80 1.00
IV 1.96 2.79 4.33 1.00 1.00 2.60 1.61
V 3.77 1.00 1.85 2.79 1.00 3.19 1.00
VI 1.56 1.00 1.82 1.00 1.48 2.06 2.72
VII 1.06 1.33 1.31 1.00 1.82 1.67 1.00
VIII 2.72 1.82 1.00 1.00 1.96 2.41 1.54
IX 2.05 2.79 1.00 1.00 3.93 4.11 0.00
X 3.77 1.00 2.57 2.88 2.50 1.87 1.18
XI 1.48 1.00 4.78 3.89 2.20 3.40 3.61
XII 1.46 2.79 1.56 1.99 2.38 3.91 2.37
XIII 1.97 2.04 1.98 2.06 1.17 1.55 1.79
XIV 1.18 1.14 1.22 2.34 1.12 2.75 1.00
XV 1.00 1.15 1.31 1.64 1.52 1.96 1.98
XVI 0.00 1.00 3.22 1.00 1.00 2.68 2.05
XVII 1.00 2.00 1.17 2.33 1.00 1.75 1.00
XVIII 1.00 1.14 1.20 1.00 2.44 1.48 1.00
XIX 1.00 0.00 1.82 2.55 1.00 2.12 1.00
XX 1.62 1.62 1.00 1.39 2.88 1.23 1.00
XXI 2.88 2.88 1.00 2.19 1.00 1.71 1.00
XXII 3.77 1.85 1.48 0.00 0.00 3.63 0.00
XXIII 1.91 1.85 1.48 1.39 1.00 1.48 1.00
XXIV 1.00 1.00 1.00 3.93 1.00 2.13 0.00
XXV 2.11 2.11 1.18 2.07 1.00 2.50 1.00
XXVI 1.00 1.82 2.00 2.02 1.00 2.72 1.00

2.06 2.82 2.99 2.66 2.99 4.00 2.30
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Table 4.13: Simpson’s dominance index of airborne fungi.

PI
,

P4: P5
I 0.47170 0.50505 0.52356 0.43478 0.50761 0.42735 0.44053
II 0.46083 0.29940 0.23753 0.74627 0.62112 0.87719 0.37736
III 0.37453 0.31153 0.35971 0.28902 0.55249 0.18587 0.21552
IV 0.36232 0.31546 0.26596 0.38462 0.61728 0.50251 0.39216
V 0.96154 0.63694 0.51813 0.43478 0.41841 0.38610 0.28169
VI 0.54054 0.38911 0.34364 0.51546 0.47619 0.28653 0.32468
VII 0.48077 0.46296 0.44053 0.81967 0.97087 1.00000 1.00000
VIII 0.60976 0.85470 0.60976 0.64103 0.57803 0.81967 0.84034
IX 0.49261 0.61728 0.56180 0.79365 0.83333 0.89286 1.00000
X 0.65789 0.64935 0.51020 0.80000 0.90909 0.96154 0.70423
XI 0.64103 0.72464 0.84034 0.85470 0.69930 1.00000 0.75758
XII 1.00000 0.92593 1.00000 1.00000 1.00000 0.84034 0.81967
XIII 0.76923 0.59524 0.49505 0.40650 0.68027 0.72993 0.71429
XIV 0.49751 0.44843 0.34130 0.42017 0.35088 0.64516 0.34965
XV 0.59880 0.78740 0.70922 0.91743 0.97087 0.74074 0.80645
XVI 0.65789 0.65359 0.74627 0.64935 0.31056 0.52910 0.87719
XVII 0.49505 0.43478 0.54645 0.63291 0.43103 0.51813 0.49751
XVIII 0.33557 0.36364 0.69930 0.51282 0.49261 0.39841 0.30769
XIX 0.33223 0.23041 0.35336 0.30488 0.21552 0.37313 0.74627
XX 0.28736 0.40984 0.23697 0.29155 0.31348 0.21786 0.34843
XXI 0.19194 0.36232 0.26525 0.21505 0.29155 0.30120 0.26178
XXII 0.54054 0.51546 0.56818 0.59524 0.68966 0.92593 0.99010
XXIII 0.35842 0.76923 0.90090 0.68966 1.00000 0.67568 0.56818
XXIV 0.90090 0.68493 0.73529 0.61350 0.77519 0.73529 0.90909
XXV 0.97087 0.89286 0.71942 0.68966 0.56180 0.76923 0.55556
XXVI 0.50505 0.50251 0.50000 0.37313 0.62500 0.93458 0.88496

0.49261 0.45045 0.46948 0.48544 0.59524 0.60606 0.60606



58

Table 4.14: Simpson’s dominance index of surface fungi.

’
PI ,2 ■ P 3 ~ : 11 p= P6 P7

I 1.00000 0.50251 0.48780 0.54054 1.00000 0.39216 0.00000
II 0.47393 0.54054 0.35842 0.42735 1.00000 0.36765 0.35842
III 1.00000 0.38314 0.58480 0.54054 1.00000 0.20833 1.00000
IV 0.51020 0.35842 0.23095 1.00000 1.00000 0.38462 0.62112
V 0.26525 1.00000 0.54054 0.35842 1.00000 0.31348 1.00000
VI 0.64103 1.00000 0.54945 1.00000 0.67568 0.48544 0.36765
VII 0.94340 0.75188 0.76336 1.00000 0.54945 0.59880 1.00000
VIII 0.36765 0.54945 1.00000 1.00000 0.51020 0.41494 0.64935
IX 0.48780 0.35842 1.00000 1.00000 0.25445 0.24331 0.00000
X 0.26525 1.00000 0.38911 0.34722 0.40000 0.53476 0.84746
XI 0.67568 1.00000 0.20921 0.25707 0.45455 0.29412 0.27701
XII 0.68493 0.35842 0.64103 0.50251 0.42017 0.25575 0.42194
XIII 0.50761 0.49020 0.50505 0.48544 0.85470 0.64516 0.55866
XIV 0.84746 0.87719 0.81967 0.42735 0.89286 0.36364 1.00000
XV 1.00000 0.86957 0.76336 0.60976 0.65789 0.51020 0.50505
XVI 0.00000 1.00000 0.31056 1.00000 1.00000 0.37313 0.48780
XVII 1.00000 0.50000 0.85470 0.42918 1.00000 0.57143 1.00000
XVIII 1.00000 0.87719 0.83333 1.00000 0.40984 0.67568 1.00000
XIX 1.00000 0.00000 0.54945 0.39216 1.00000 0.47170 1.00000
XX 0.61728 0.61728 1.00000 0.71942 0.34722 0.81301 1.00000
XXI 0.34722 0.34722 1.00000 0.45662 1.00000 0.58480 1.00000
XXII 0.26525 0.54054 0.67568 0.00000 0.00000 0.27548 0.00000
XXIII 0.52356 0.54054 0.67568 0.71942 1.00000 0.67568 1.00000
XXIV 1.00000 1.00000 1.00000 0.25445 1.00000 0.46948 0.00000
XXV 0.47393 0.47393 0.84746 0.48309 1.00000 0.40000 1.00000
XXVI 1.00000 0.54945 0.50000 0.49505 1.00000 0.36765 1.00000

0.48544 0.35461 0.33445 0.37594 0.33445 0.25000 0.43478



59

Table 4.15: The seasonal diversity index and dominance index of airborne fungi.

SUMMER ■ ร ร ANNUAL
*. 1 l l l l s l l '.

SUMMER : MmUAL
PI 2 . 6 9 1 . 6 4 2 . 0 4 2 . 0 3 0 . 3 7 0 . 6 1 1 . 4 9 0 . 4 9
P2 3 . 6 9 1 . 7 1 1 . 9 3 2 . 2 2 0 . 2 7 0 . 5 9 0 . 5 2 0 . 4 5
P3 3 . 7 2 1 . 5 8 1 . 9 8 2 . 1 3 0 . 2 7 0 . 6 3 0 . 5 1 0 . 4 7
P4 2 . 7 6 1 . 4 0 2 . 6 1 2 . 0 6 0 . 3 6 0 . 7 1 0 . 3 8 0 . 4 9
P5 1 . 9 2 1 . 3 3 1 . 9 4 1 . 6 8 0 . 5 2 0 . 7 5 0 . 5 2 0 . 6 0
P6 2 . 3 2 1 . 3 2 1 . 6 8 1 . 6 5 0 . 4 3 0 . 7 6 0 . 6 0 0 . 6 1
P7 2 . 4 0 1 . 3 8 1 . 4 5 1 . 6 5 0 . 4 2 0 . 7 3 0 . 6 9 0 . 6 1

Table 4.16: The seasonal diversity index and dominance index of surface fungi.
■ .... -, . DIVERSITY INDEX

SUMMER ร ™ N l ™ 1® * SUMMER

. . ..... .DOMINANCE INDEXรร ็ — ■
P I 2 . 6 3 1 . 5 0 3 . 7 3 2 . 0 6 0 . 3 8 0 . 6 7 0 . 2 7 0 . 4 9
P2 2 . 6 2 2 . 1 7 3 . 3 9 2 . 8 2 0 . 3 8 0 . 4 6 0 . 2 9 0 . 3 5
P3 3 . 3 3 2 . 1 0 2 . 9 9 2 . 9 9 0 . 3 0 0 . 4 8 0 . 3 3 0 . 3 3
P4 2 . 1 9 2 . 4 7 2 . 9 1 2 . 6 6 0 . 4 6 0 . 4 0 0 . 3 4 0 . 3 8
P5 4 . 6 6 1 . 8 5 3 . 3 8 2 . 9 9 0 . 2 1 0 . 5 4 0 . 3 0 0 . 3 3
P6 4 . 3 1 2 . 4 7 5 . 1 7 4 . 0 0 0 . 2 3 0 . 4 0 0 . 1 9 0 . 2 5
P7 1 . 7 7 2 . 4 4 3 . 2 1 2 . 3 0 0 . 5 7 0 . 4 1 0 . 3 1 0 . 4 3

Furthermore, the effect of temperature and relative humidity 
on fungi was compared between P3 and P4 (Appendix F). In 
airborne fungi, there was found that the temperature and/or RH 
were not affecting on fungal concentration. In surface fungi, 
the effect of temperature and/or RH on fungal quantity was not 
occurred at P4. However, the temperature affected on fungal 
quantity at P3 (p<0.05) and the interaction between temperature 
and RH was effect too.
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On the basis these results it might be concluded that the 
primary cause appears to be the adverse conditions of moisture 
and temperature, which accelerated the quantity of fungi in the 
Western Hall.

It seems likely that in rainy season when atmospheric 
humidity is near saturation, fungal growth is initiated. In fact 
RH above 70% is enough to promote the germination and growth of 
fungal species. The fungal hyphae grow and enter underside of 
wood and cause deterioration of wood. It was also observed that 
in some cases microbial growth could be found on birds and bats 
excreta.

I II III IV V VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.20: Seasonal pattern of total airborne fungi and Simpson’s diversity index at P1.
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Figure 4.21: Seasonal pattern of total airborne fungi and Simpson’s diversity index at P2.
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Figure 4.22: Seasonal pattern of total airborne fungi and Simpson’s diversity index at P3.
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Figure 4.23: Seasonal pattern of total airborne fungi and Simpson's diversity index at P4.
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Figure 4.24: Seasonal pattern of total airborne fungi and Simpson’s diversity index at P5,
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Figure 4.25: Seasonal pattern of total airborne fungi and Simpson's diversity index at P6.
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Figure 4.26: Seasonal pattern of total airborne fungi and Simpson’s diversity index at P7.
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Figure 4.27: Seasonal pattern of total surface fungi and Simpson's diversity index at P1.
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Figure 4.28: Seasonal pattern of total surface fungi and Simpson’s diversity index at P2.
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Figure 4.29: Seasonal pattern of total surface fungi and Simpson's diversity index at P3.
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Figure 4.30: Seasonal pattern of total surface fungi and Simpson’s diversity index at P4.



66

II III IV V VI VII Vlll IX X XI XII XIII XIV XV XVI XVII XVIII XIX XX XXI XXII XXIII XXIV XXV XXVI
SAMPLING NO.

Figure 4.31: Seasonal pattern of total surface fungi and Simpson’s diversity index at P5.

Figure 4.32: Seasonal pattern of total surface fungi and Simpson’s diversity index at P6.



67

Figure 4.33: Seasonal pattern of total surface fungi and Simpson’s diversity index at P7.
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