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Independent Study Title Survey of Algae in Pong Ang Hot Spring, Chiang Dao

District, Chiang Mai Province for Teaching Purposes

Author Miss Nutjeera Kayan

Degree Master of Science (Teaching Biology)

Advisor Lecturer Dr. Jeeraporn Pekkoh
ABSTRACT

Survey of algae in Pong Ang hot spring Chiang Dao district, Chiang Mai province during
January — March 2013 was show water temperature ranged from 45 °C to 60 °C and the physical,
chemical properties of water were also examined. The algae in 1 division 5 order 6 familes
8 genera 8 species were found in this site.  All algae were classified in to Division Cyanophyta
and the most common algae were in the Family Oscillatoriaceae that found in wide temperature

ranges.

At the temperature ranges of 45-50 °C and 51-55 °C were found blue green algae 8, 7
species respectively. At temperature ranges of 56-60 °C were found various types of macroalgae at
least 2 species. The biodiversity of algae were shown positive correlated with dissolved oxygen but

shown negatively correlated with temperature and sulfide ion (confidence level of 95%.)

This research was applied for biological science teaching of and in high school course that
described in the topic of ecology and biodiversity. The complementary activity manuals for study
the variety of algae in hot springs were constructed and applied to science subjects in ninth grades

student of Ban Hoay Jakan Border Patrol Police Memorial School. The results were revealed the



higher up averages scores in topic of ecology and biodiversity after used this manual. In term of

satisfaction level of these manuals were shown the higher level after used.
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MANHIN D

! b4 Y ' A
M3 4 uaihmnedumenimrazniunlszmsvesimionTlees lugeguungi 45-

v
60 TuReuuns AL QUAUT aziiuiay

pH Conductivity DO S”

(us.cm_l) (mg.l_l) (mg.l_l)

= =) = =
YA, | DN | WA WA | DN WA | WAL | DN WAL WAL | DL | LA

45-50 82 | 88 | 84 | 577 | 626 | 657 | 5 4 3 0 |0.010|0.014

51-55 82 | 86 | 83 | 594 | 611 | 653 | 48 | 3.6 | 2.6 0 |0.014 | 0.020

56 - 60 8.1 8.5 | 83 | 597 | 601 | 649 3 3.4 2 0 | 0.016 | 0.022
, - SRP NO, NH',
FIQUNN ; ; ]
(mg.1) (mg.1) (mg.1)
(OC) = = =
u.e. | NN u.9. u.9. .. 4.9, u.9. N.N. 4.9,
45-50 0 |0.070 | 0.120 0 0 0 0 0.520 | 0.500
51-55 0 |0.140 | 0.120 0 0 0 0 0.530 | 0.490
56 - 60 0 |0.330 | 0.140 | 0.100 | 0.100 | 0.100 0 0.540 | 0.480
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d‘ a <Y a 1 ] a = [ 9
ATNN S NITAUATIZHIDYAFTUAT IV ITIYAINTNYUNHY L‘lﬁt’lﬂl‘ﬂﬂﬂﬂﬂf}ﬂﬂ?ﬁ Tae1d Non

parametric Statistic Taglemsifioufeunuy Kruskal Wallis Test

Kruskal-Wallis Test

Ranks

temp N Mean Rank
algea 1 3 7.67

2 3 533

3 3 2.00

Total |9

Test Statistics™

algea

Chi-Square 6.830

df 2

Asymp. Sig.  |.033

a. Kruskal Wallis Test

b. Grouping Variable: temp
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d' a <Y o a 1 =\ [ [ A
M1319N 6 fﬂﬁ?!,ﬂ3131’7‘UE)?J"ﬁﬂWH?U%HﬂﬂI@QﬁWWﬁWﬂLlﬁﬂUW]fJ‘Uﬂ'ﬂﬁJLW]ﬂ@]NGlULWIﬁ&ﬂ@u I@IEJ

1% Non parametric Statistic Tagl¥nsif3ouRouiuy Friedman Test

Friedman Test

Ranks
Mean Rank
ml 2.83
m2 2.17
m3 1.00

Test Statistics'

N 3

Chi-Square 5.636

df 2

Asymp. Sig.  ].060

a. Friedman Test
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H a J a J @ ' a o @
ﬂ]‘iN‘ﬁ 7 miamsww%’aya%uﬂmmwmmmumqqmwgu T@ﬂmmmﬁuwuﬁ Correlations

Analysis
Correlations
temp algae

temp  Pearson Correlation |1 -.945

Sig. (2-tailed) 212

N 3 3
algae  Pearson Correlation [-.945 1

Sig. (2-tailed) 212

N 3 3
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d' a J Y a 1 = [ [ A o =
139N 8 mimﬂﬁwmeuawﬂmmwmﬁwmamuﬂmamﬂmamw LAagUNNINITIANEN

[ v
TagmANUFUNUTUUY Correlation Analysis

Correlations
pH algae
pH Pearson Correlation |1 .945
Sig. (2-tailed) 212
N 3 3
algae  Pearson Correlation ].945 1
Sig. (2-tailed) 212
N 3 3
Correlations
conduc algae
conduc  Pearson Correlation |1 999"
Sig. (2-tailed) 024
N 3 3
algae Pearson Correlation  [.999" 1
Sig. (2-tailed) 024
N 3 3

* Correlation is significant at the 0.05 level (2-tailed).
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Correlations

DO algae
DO Pearson Correlation 1 .999"
Sig. (2-tailed) .033
N 3 3
algae  Pearson Correlation .999" 1
Sig. (2-tailed) .033
N 3 3

*_Correlation is significant at the 0.05 level (2-tailed).

Correlations

sulfied algae
sulfied Pearson Correlation 1 -.901
Sig. (2-tailed) .285
N 3 3
algae Pearson Correlation -.901 1
Sig. (2-tailed) .285
N 3 3
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Correlations

SRP algae
SRP Pearson Correlation 1 -.998"
Sig. (2-tailed) .037
N 3 3
algae  Pearson Correlation -.998" 1
Sig. (2-tailed) .037
N 3 3

*_Correlation is significant at the 0.05 level (2-tailed).
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MANHIN U

1. Maianzhfnamsems
a d
1.1 masanzrtFunamenluiislulasou
¥ ' T 1 =y U )
1. N599119I981982180TZAIY GF/C 113107911899819U5 11915 25 mI 1d curvette 1 9U

y 1 U
1aEA911 deionized Usu1915 25 ml lalu cuvette B0 1 oU

2. 11A1AT84 spectrophotometer DR/2010 HA391AIAT DI DHIUATUADY SELF-TEST 132
A A D) A A A v
InT99U092LEAY Method 14 NA 380 READ/ENTER 1750430921 eAIAIINE1IAAY 425 nm 14

! o : vy ¥ 4
vyuijuliuanueaaulila 425 nm 1n3ele9z 1A mg/l NNH,Ness

3. 1@ Mineral Stabilizer 231111 cuvette 3 viga weuw1) e lFasATlHaNAUNEa

911U la Polyvinyl Alcohol Dispersing Agent 3 ¥io@ e 119 e i ansnlinaunuudinig
9 ]

Nessler Reagent 1 ml @414 cuvette e 098 1ve 1% Ha iy na SHIFT TIMER {oasy 1

P 1A A
UIN IATOIUDIL AT IUNDU

a 4 1 { < %} 1 @ a 4
4. dladuasesiiold cuvette MU deionized adllusosiauas UadunToeiiold
A v A A Y o
diunudIng ZERO 1A50940921aAd WAIT 1z 0.00 mg/l NH,Ness. 1¥11aou cuvette 1110708719
9 A A = =
w111 na READ/ENTER 1A304i0zuan WAIT tazvenisuameulunionlulasau

wsesiorhansaiatsuamenTuiioy Tulasouldlugie 0.00-2.50 mg/l NH,N

1.2 maaanzrdznatuasnlulasou

? ' 2o : >
1. ﬂi’ENHWI’JfJEJNﬁ}’JEJﬂiZQWH GF/C LL&I’JG]’NHWI’JGEJN‘]E'NWW 25 ml e cuvette 2 U

duusnla NitraVer 5 Nitrate Powder Pillow dnouniae ifSeuien ideudnarslan

i 1] Y
2. 1Wan3e9 spectrophotometer DR/2010 #a491MIATOINUOHIUTIUABY SELF-TEST

HAUAT 090 LA Method 1¥nA 355 READ/ENTER (A399310921aA9A10812AAY 500 nm
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TRwyutludSuanueaaulild 500 nminseaiioazians mgl N NO,

1 9.! @ 1 H
3. 1a NitraVer 5 Nitrate Powder Pillow 8411 cuvette 1167981910580 13na SHIFT
Y ' A A A A A A v '
TIMER U@2181 cuvette 1J0ATU 1 UM 1AT0INBIEdUTuAU IFingaIve1 nA SHIFT TIMER
= g’/ g’/ Qy sld' = A = 1 = A ) g’z
NATIAZAY cuvette N4 131HOATY 5 UIT 1T 0ellovTAUTBUABUDNATI LAZILUEAI mg/I N

NO,

4. Alarduaseaiiald cuvette 11 lMana1s1ae adlusgeaiauas acduasoaiie liiaiin

k) A A = Y A ~ [ .
1aInA ZERO 130910 9Z1eAs WAIT tag 0.00 mg/l N NO, 1#asu cuvette 7 1a NitraVer
Nitrate Powder Pillow 19111/n® READ/ENTER 103 039iiataad WAIT tazvensuia luasnld

11924 0.00-3.00 mg/l N NO,
1.3 M3IA51271133094 Soluble reactive phosphorus (SRP)

' o a d a g’/ 4 %’
1. NEUNINISAATIZHUT U™ SRP NNA34 ﬂ')ﬁéj'lﬂﬂ?ﬂﬂllfs]}"]g])’)ﬂ HCL 10% n393U1

] Y o 1 A 1 @ @ 9 o
ﬁ?ﬂﬂ?ﬂﬁjﬁﬂﬂﬁgﬁnﬂﬂﬁﬂﬂ GF/C Ll'g'llﬂ'NLnﬂ'Jﬂfﬂﬁﬂﬁiﬂﬁﬁ 25 ml 14 cuvette 2 0U BUUTNFIHTU

4 PhosVer 3 Phosphate Reagent Powder Pillow dnsuvnitae IifSeuien ludeauduaslan

2. 11lA1AT 04 spectrophotometer DR/2010 HAIIIAATOINONIUIUADY SELF-TEST 11&2
A A D) A A A v
IA70930921dAY Method 1na READ/ENTER 1A30449920@AIAINE1IAAY 890 nm 1H WU

Hudsuanuenaaulild 890 nm 1A393i9aZUAAL me/l P PO,”
a g 4

3. 1a3 Phosphate Reagent Powder Pillow @ AU cuvette @708 19w o130 SHIFT

Y ' A A A A v A
TIMER a3t cuvette LUBATU 1 UIN IATOIUDIL AT IUNDU

4. Warneaiiald cuvette N 1 ldanas1ae aaluseatauaa YarduaTeadio i aiin

9 A = 3- 9 ~ ~ ]
113InA ZERO 1AT09HpLLE@AY WAIT 1ag 0.00 mg/1 P PO, 1¥11/asu cuvette N1d PhorVer 3
Phosphate Reagent Powder Pillow 149111 11d7na READ/ENTER (A50440iead WAIT uazyen

Y3312 SRP 14114924 0.00-2.50 mg/l P PO,”
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1.4 msuanzvdszanadalne

H ] ¥ o 1 = 1
1. ﬂi’E]QH"IG]’J@EJ"IW%}’JEJﬂigﬁéﬂHﬂi’EN GF/C LLESI)”JG]’N'HW]”JE]EJNﬂiZﬂ@i 25 ml la cuvette 1

¥ 1 U
91 1122911 deionized USu195 25 ml lalu cuvette B0 1 OU

2. 11lA1AT04 spectrophotometer DR/2010 HA491n1AT09N0MIUTUADY SELF-TEST 1142
A A 9 A A A v
IN5093109211dAT Method 1¥nA 690 READ/ENTER 15094092 @AdAIINE1IAAY 665 nm T

vyuuSuanuenaulild 665 nm 91n1uNA READ/ENTER 1A3031i09211@@9 mg/l S ™

[l Y
3. 14 sulfide 1 reagent 241U cuvette tv81019 (e IR a1l nauA U a1 d
] d‘ Y = (% 9 [ d‘
sulfide 1 reagent 1 ml V811V 1o IR A 1TIANNA LAY NA SHIFT TIMER 11221381 cuvette 119

A A oA oA A
AU S UIN ANTDINUDISTUTYIUNDU

a 4 J { & 1 ; s ' o a y a
4. Wardunseeiela cuvette N1 deionized aelusoianas Yaduasesieliaiin
[ H b4 Y
11320A ZERO IAT094/99LUEAY WAIT 1ag 0.000 mg/1 8™ 1¥)asu cuvette 1irdaad1a191 14/ na

READ/ENTER in30aiouans WAIT tazventSuiasa g 1a1ue14 0.000-0.600 me/t S
2. n1ﬁm51:ﬁ@mmm§1 (APHA,1998)

2.1 FEmsimnenaeendnuiiazmeniagit Azide modification

1. #1999 DO erhdees (rinse) 2-3 A%a

<3 % [] ~ ) 1 a
2. 1NVINEI98198 28999 DO NTzaun1Iuan 30 cm. TolildtWesonmea uazladuia

3. yd1sazaly MnSO, [ ml (ﬁﬁmmdwm) HAZE1902A18 alkali — iodide azide reagent

1 ml aeh

Y Y
v A

' v ) ) y ' A Y Y L
4. weaudinand 1 ldazneu 2 Tu 3 vesasazarenaviua we1dAATIAZAIN
1A Raaznou 2 Tu 3 vesmsazaren

5. 1A% con.H,S0, 1 ml Uarwer1¥idhnu

77



6. W@13aza1891nde 511 100 ml. laminale Na,s,0, 0.021 M au ladimanenis uda

Y

Y 1 [ o A 1 4
windls 3 viea war Tvidnu ensazaeazlsing@iiEu lansndsede liises fiazvioa au

F a { o o
mihidunemell wnlSuasilduazii ldsuaulugas

DO (mg/l) = MUY ml VOIAITAZAWUINTFIH 0.021 M Na,S,0, x 2
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