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Independent Study Title Effects of Chitosan and Cypermethrin on
Metamorphosis and Microanatomy of Kidney in
East Asian Bullfrog Larvae.

(Hoplobatrachus rugulosus)

Author Mr. Paitoon Sanchanta

Degree Master of Science (Teaching Biology)
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Lect. Dr. Suphap Saenphet Co-advisor
ABSTRACT

The declines of amphibian populations have been reported, in part, to be associated
with the toxicity of pesticides contaminated in natural water resources. The present study aim to
investigate the effects of chitosan and cypermethrin on metamorphosis and histological alteration of
kidney in Hoplobatrachus rugulosus larvae and to produce the laboratory guideline for science
class of secondary school. In this regard, The5-day-old larvae were either exposed to 0.2 ppm, 1.0
ppm and 5.0 ppm of chitosan or/of cypermethrin for 30 days. During the experiment, mortality,
growth, and metamorphosis were recorded. The kidneys were sampled for histological examination
at the end of experiment. The results revealed that chitosan and cypermethrin could significantly
decrease the survivorship of the tadpole (p<20.05). However, the mortality increased with the higher
concentration of cypermethrin but not chitosan. The time to metamorphosis was decreased with
increasing of cypermethrin but increased with higher concentration of chitosan. On the contrary,
these two chemicals had no effect on the change of body length. The histopathological finding was
also found in both of cypermethrin and chitosan exposure groups. The shrinking of glomerulus was

observed together with amorphous substances inBowman’s Capsule Space. Moreover, the



laboratory guideline was created for the demonstration. The knowledge obtained from this study was

demonstrated to the student to increase the understanding of agricultural chemical toxicity.
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AUDYINUUIAN Y Le WTJ’]’]5@Ela$ﬂ’]fl'llGB'NI5'E]ﬂellﬁ]Qﬁ?@@u%qﬂiﬂqcﬁlﬂaﬁlﬂﬂﬁu AN YINY
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AAaAa % 1 =) 1 1 1 d'
AN 1 UFAAINITUBINTDAUDINIODOU H. rugulosusiﬂﬂllﬁEJ‘]JWIEJ‘]_I'EZW'J'N NANAIUAY NYUN

Yo ) LAY Yo s A
Ulﬂ‘iuwlﬂimmummmmﬁuu 5.0, 1.0 ilag 0.2 ppm A!,azﬂquﬂ'lﬂiu"lmﬂmmmiumm

Y 9 S o
WUUH 5.0, 1.0 LA 0.2 ppm huszezial 35 U

NUI H. rugulosus

NYUMINAADY 12 4 )
Wi¥asen (Fovaz)
NYUAIA 78.57°
nquit 1850 la Tasuandudi 0.2 ppm 41.67°
nquit 1850 la Tasuarmududi 1.0 ppm 37.50"
nquit 1850 la Tasuarmududi 5.0 ppm 50.00"
nquit 1850 e s uarndudy 0.2 ppm 50.00"
nquit 1850 lanle3mm3 uarndudu 1.0 ppm 16.67°
nquit 1850 lanle3mm3 uarndudu 5.0 ppm 00.00°

S o

a, bllag ¢ uaAIAMULANARENTINBd AN aRanATeIuSoas 95 (p=0.05)
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MW 12 MINTINToAALANVDIRIBOU H. rugulosus WSeUHoUsznINNquAILaN ngui 1a5Y

A Yo

9 9 ' ¢ a 9 9
”lﬂimmmmmmu 0.2, 1.0 LiAg 5.0 ppm LASNYNN mu"lmﬂmmmummmmu

0.2, 1.0 118 5.0 ppm(a, b 1A ¢ HAAIANNUANANBE T Tsd YN aDANA TN

$auaz 95 (p=0.05))
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e g 1850 M1 0 51M3 U 1.0ppm
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F2HLNAAUUUNTNAADY ()

'
=1

MN 14 ANUINTRUNDOVDIAI00U H. rugulosustf3ouiiouszninenguaiuan nauilasy

=

Y 9 Ay Yo s A Y 9
laTaguanududu 0.2, 1.0 uaz 5.0 ppm tazngui 15 v lenlosmmsuanududu

9 v

0.2, 1.0 1182 5.0 ppm (a, b 1AL ¢ LAAINNULANANBINUHIF AN NTDANAIY

9

Worudesas 95 (p=0.05))
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M319 2 LAAIANNONURAVUDIAIBOU H. rugulosus Wiouionizranguaiuaungui 1asulaTasnuanuiudu 0.2, 1.0 uag 5.0 ppm taz

Ay Yo s a 9y 9
naudlasu lanalewmsuanududu 0.2, 1.0 uag 5.0 ppm

STz naui 1dsulaTaeu (cm) naui 185y lanlesumiu (cm)

Y A . NANAIUAY (cm)
ANUUNT (IU)

Ie

0.2 ppm 1 ppm 5 ppm 0.2 ppm 1 ppm 5 ppm
1 1.36"+0.09 1.34'+0.09 1.34'+0.16 1.34'+0.05 1.37'+0.09 1.35+0.12 1.35"+0.09
3 1.67"40.12 1.60+0.19 1.65+0.12 1.7°+0.12 1.42°+0.13 1.42°+0.14 N/A
6 1.83+0.17 1.77°+0.19 1.76"+0.15 1.87°+0.10 1.68"+0.16 1.55°+0.10 N/A
9 2.03'+0.18 1.94°+0.13 1.91%°+0.15 2.02°+0.14 1.72°40.16 1.75"+0.21 N/A
13 1.86"+0.07 2.00°+0.11 1.85°+0.07 1.96+0.13 1.92+0.10 1.80%0.10 N/A
16 2.05'+0.06 2.00°+0.09 1.9540.07 1.95°+0.05 1.960.19 1.90'+0.00 N/A
18 1.92°40.08 2.01°+0.88 1.93+0.07 1.98"+0.04 1.90°+0.06 2.00"+0.00 N/A
21 2.05°+0.13 2.08"+0.36 2.06'+0.25 2.01%40.92 1.99°40.19 1.90“+0.00 N/A
24 2.34"+0.21 2.53"+£0.41 2.46"+0.52 2.65'+0.32 2.49°+0.47 1.95"+0.00 N/A
28 2.93°£0.42 3.26"+0.61 2.88"+0.59 3.00°+0.59 2.81°+0.64 3.40°+0.28 N/A
31 3.26"£0.40 3.26"+0.56 3.41°+0.59 3.30°+0.52 3.37°+0.66 3.65°+0.21 N/A
35 3.81°£0.29 4.12°40.33 3.78°+0.65 3.85°+0.84 3.95°+1.08 4.40°+0.57 N/A

1 [l A o o W aaa A o Y =
a, b LAY ¢ HAAIANUUANA WY NUUITIAYNNWNADANANULITDUUIDYAL 95 (p§0.05) L‘Lﬁﬂumﬂummmmau
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= U 9 v A o A A
"’IJENﬂ'lilﬂﬁﬂullﬂaﬂgﬂﬁ']ﬂv\liﬂllﬂu o GI,HTL!VI 9 UVBINTINAADN Gluﬂ]ﬂ!%‘ﬂﬂ )
2 Yy 9 = a A 1 9 1 oA A
LUNTH ANUVUIU 1 ppm LA 0.2 ppm '1JQﬂ?ﬂﬂ@ﬂl@ﬁﬂ?ﬁlﬂaﬂu!kﬂﬁﬂgﬂﬁTﬂ%TﬂﬂTﬂ@ﬂJﬂuﬂﬂ
o A Y 1 Yo 4 a 9y 9 ~ a
AUN 13 VBINTTINAADN l,l,ﬁ$l,l,ll'J'lﬂq&lUlﬂiﬂmmﬂ@ilﬂ‘ﬂiu€ﬂ')’lﬂﬁ]3ﬂ]u 1.0 ppm IZNIAINEAUD
A 1 9 [ A 1 Y] 1 1 gd g’/ <3 1 [
ﬂTiL‘llaﬂullﬂﬁﬂgﬂi'lﬂ“]f’lﬂ'ﬂﬂi]ll@u LW]ﬂﬁ‘UW‘]J'NGluﬂi,jilullﬂTﬁWﬂﬁuﬂl@ﬁﬁTﬂliﬂﬂﬂTﬂq3Jﬂ13

' 4 1% < 9 @ { H 1 1 4
ﬂﬂaﬁ]\iﬂQN§u ﬂ\iﬂglﬂuhlﬂcluguﬁ 16 UDINITNANDY WN%W@)ﬁumﬂ’ﬂﬂQﬂJﬁu UAZITH NS

NAIUHNA TUIUN 18 VOINTNARDY (MW 15 1AL A5 3)

3.5 o

a=fll=NQUAIUAN (m)

2 e 11 1850 1A T1110.2ppm

]
=

ANVYNINURNAY (cm)
(3]
1

—)(—ﬂtjnﬁ'lﬁ’%u"lﬂiﬁmu 1.0ppm
+mjuﬁ'lﬁ'§u"lﬂ1mm5.0ppm
@ i 1850 Tlo M3 10.2ppm
nquit 1850 lanesium3ul.oppm

0.5 -

0 T T T T T T Il.lll.lllll=l==_|

1 3 6 9 13 16 18 21 24 28 31 35

F2E2IAAUHUNITNARDY ()

MW 15 ANVIIINNURAGVOIRI00UH. rugulosus Tunguaruaungui lasulaTaanunam

A Y

1 [ 14 a
AU 0.2, 1.0 uag 5.0 ppm taznqui lasu lsnloSmmsuardudu 0.2,1.0 uaz 5.0

ppm
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M319 3 UAAIANNONMIURABVDIRIDOU H. rugulosus 1Toueuszninnquatugungui 1450 la Tasuanududu 0.2, 1.0 1ag 5.0 ppmitag

Ay Yo s a Y 9
naudlasy laaleswmiuanududuo.2, 1.0 uag 5.0 ppm

2821701

AUUUMST (3N

AAUAIVAN (cm)

ngui1asula Tawu (em)

nqui 185y lanlesumiu (cm)

0.2ppm Ippm Sppm 0.2ppm 1ppm Sppm
1 3.13'+0.34 2.81°40.32 3.11°+0.28 2.95°+0.29 2.49°+0.49 2.45°40.34 2.65%+0.43
3 3.25'+0.27 2.98"°40.33 3.27'40.18 3.09"+0.34 2.70°+0.42 2.807+0.32 N/A
6 3.62°+0.34 3.57"40.29 3.59"+0.37 3.52"°40.49 3.13°40.40 3.17%+0.36 N/A
9 3.33°+0.54 3.55°+0.43 3.49°40.30 3.54"+0.39 3.34"+0.30 3.42°+0.32 N/A
13 2.35°¢1.35 2.46°+1.36 3.17"+£0.95 2.43°+1.49 3.48"+0.12 3.45'40.29 N/A
16 1.40™+1.24 1.01°°+1.48 1.58"+1.60 0.95"+0.76 2.53%1.23 0.30"+0.28 N/A
18 0.66"+1.31 0.38°+0.97 0.68'+1.19 0.13+0.22 1.35%1.28 0.00“+0.00 N/A
21 0.00°+0.00 0.13°+0.04 0.06'+0.16 0.00+0.00 0.32'+0.93 0.00“+0.00 N/A
24 0.00°+0.00 0.00°+0.00 0.00°+0.00 0.00“+0.00 0.02+0.01 0.00“+0.00 N/A
28 0.00°+0.00 0.00“+0.00 0.00°+0.00 0.00°+0.00 0.00°+0.00 0.00“+0.00 N/A
31 0.00°+0.00 0.00°+0.00 0.00°+0.00 0.00“+0.00 0.00°+0.00 0.00“+0.00 N/A
35 0.00°+0.00 0.00“+0.00 0.00°+0.00 0.00“+0.00 0.00°+0.00 0.00“+0.00 N/A

1 [l A o o W aaa A o Y =
a, b LAY ¢ HAAIANUUANA WY NUUITIAYNNWNADANANULITDUUIDYAL 95 (p§0.05) L‘Lﬁﬂumﬂummmmau
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VoA Yo 4 a Yy 9 9 dy v A
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A Yo

R o ] 1 1 ] J a Y o 1 o {
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23-d.a.-11 C 25-a.a.-11 C 28-7.n.-11 C 31-d.a.-11 C
trunk tail trunk tail trunk tail trunk tail
1.5 3 1.5 3.1 1.6 3 1.8 32
1.5 3.1 1.8 33 1.6 3.5 22 2.7
1.5 32 1.7 34 2 4 22 22
1.4 3 1.4 2.8 2 3.9 2 3.6
1.2 2.9 1.6 2.8 1.8 3.5 22 3.1
1.4 2.1 1.8 3.2 2 4 2 3.9
1.5 3.5 1.8 3.1 2 3.5 2.1 2.9
1.5 32 1.8 3.6 2 3.7 2.1 4
1.5 32 1.7 32 1.8 4 1.8 33
1.5 3.4 1.7 32 1.7 3 1.7 3.9
1.5 3.3 1.6 32 1.8 3.8 22 3.6
1.6 3.6 1.7 3.6 1.6 3.5 2.1 3.5
1.4 32 1.7 3.6 2 3.6
1.462 | 3.131 1.68 | 3.24 1.84 3.62 2.03 | 3.33
4-n.8.-11 C 7-n.8.-11 C 9-N.8.-11 C 12-n.8.-11 C
trunk tail trunk tail trunk tail trunk tail
19| 2.1 2 0.2 1.9 0 2 0
19| 038 2 0 1.8 0 22 0
19| 0.7 2 v 2 0.3 2 0
1.8 1 2 32 2 0 1.9 0
1.8 34 1.9 2.1 1.9 3 2 0.4
1.8 | 3.5 2.1 0.9 1.9 0.6 1.9 0.2
2| 3.6 2 1.3 1.9 0.5 2.1 0.2
19| 3.7 2 1.5 2.0 0.7 2 0
1.8 2.3 1.7 1.4 1.8 0.8 1.8 0
1.9 2.5 23 1.6 1.7 0.6 2.2 0
1.8 2.1 2 1.2 1.9 1
1.7 2.3 2 1.4 2.1 0.2
1.88 | 2.35 2.00 1.40 1.92 | 0.66 2.03 | 0.08
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15-n.8.-11 | C 19-n.8.-11 | C 22-n.8-11 | C 26-n.8-11 | C
trunk tail trunk tail trunk tail trunk tail
2.3 0 3.1 0 3 0 4 0
2.6 0 3.5 0 3.2 0 4 0
2.1 0 2.5 0 3.6 0 3.4 0
23 0 32 0 3.9 0 3.9 0
23 0.3 3.1 0 3.4 0 3.8 0
2.1 0 2.9 0 3.5 0 3.7 0
2.2 0 2.8 0 33 0 3.9 0
2.4 0 32 0 3.6 0 35 0
2.5 0 3.0 0 3.2 0 34 0
2.3 0 3.0 0 34 0 3.9 0
2.33 | 0.03 3.075 | 0.000 3.425 0.000 3.825 | 0.000
day | Hind Limb | Fore Limb | Met Comp no limb N
1 0 0 0 13 13
3 11 0 0 2 13
6 13 0 0 0 13
9 5 7 0 0 12
13 |3 9 0 0 12
16 |2 9 1 0 12
18 |0 9 3 0 12
21 |0 3 7 0 10
24 10 1 9 0 10
28 |0 0 10 0 10
31 |0 0 10 0 10
35 |0 0 10 0 10
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23-d@.n.-11 | Ch5 25-d.n.-11 | Ch5 28-¢.n.-11 | Ch5 31-e.A.-11 | ChS
trunk tail trunk tail trunk tail trunk tail
1.3 3.1 1.7 3.4 2 2.7 2 3.8
1.3 32 1.6 | 34 1.9 32 22 32
1.4 3.4 1.7 3.3 1.9 4.7 22 3
14 3 19| 22 1.9 3.7 22 2.9
1.4 32 1.7 3.1 2 33 1.8 3.9
1.4 32 1.7 3 1.8 32 2 3.6
1.3 2.9 1.8 3.3 1.8 3.5 2 4
1.3 2.7 1.7 32 1.8 3.5 2 3.6
1.3 2.5 1.8 | 2.8 1.8 39 2.1 4
1.3 2.5 1.8 3.4 2 3.5 1.8 3.3
14 3 1.5 3 1.7 32 2 3.6
1.3 2.7 1.5 3 1.9 3.8
1.34 | 2.95 1.70 | 3.09 1.88 3.52 2.03 3.54
4-n.8.-11 | ChS 7-n.8.-11 | ChS 9-N.8.-11 | Ch5 12-n.8.-11 | ChS
trunk tail trunk tail trunk tail trunk tail
1.8 0.8 2 1.5 2 0.5 2 0
1.8 0.5 2 0.9 2 0 1.9 0
1.9 0.8 19| 22 2 0 19 0
2.1 28 1.9 0.3 2 0.3 D 0
1.9 0.4 2 0.3 2 0 2.1 0
22 3.5 1.9 0.5 1.9 0 2 0
1.9 4
2 3.6
2.1 3.6
2 3.6
1.9 3.6
1.90 | 3.60 1.95 | 0.95 1.98 0.13 4.87 0.00
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15-n.8.-11 | ChS 19-n.9.-11 ChS 22-n.8.-11 | ChS 26-n.9.-11 ChS
trunk tail trunk tail trunk tail trunk tail
3.1 0 3.1 0 3 0 4
24 0 3.5 0 32 0 4
3 0 2.5 0 3.6 0 34
24 0 32 0 3.9 0
24 0

88

2.65 0.00 3.075 0.000 3.425 0.000 3.825 0.000
day | Hind Limb | Fore Limb | Met Comp no limb N
1 0 0 0 12 12
3 11 0 0 1 12
6 12 0 0 0 12
9 11 3 0 0 11
13 |11 v 0 0 11
16 |6 6 0 0 6
18 |6 6 4 0 6
21 |6 6 6 0 6
24 |6 6 6 0 6
28 |6 6 6 6
31 |5 5 5 5
35 |5 5 5 5




23-@.f.-11 | Chl 25-a.a.-11 | Chl 28-@.f.-11 | Chl 31-a.a.-11 | Chl
trunk tail trunk tail trunk tail trunk tail

1.4 32 1.7 3.5 1.5 3.6 2 3.7

1.3 3.7 1.7 3.5 1.9 3.1 22 3

1.6 34 1.5 2.9 2 4 1.9 3.7

1.2 3 1.8 3.5 1.8 4 2 3.8

1.3 3 1.6 | 3.1 1.5 3 2 3.7

1.3 29 1.5 3.2 1.8 3.7 1.6 32

1.5 3.5 1.7 32 1.7 32 2 3.7

1.3 29 1.8 3.3 1.9 4.2 1.8 3.5

1.6 3.4 1.7 32 1.6 3.5 1.8 34

1.1 2.9 1.6 | 34 1.6 3.6 1.7 3.6

1.2 2.8 1.8 3.4 1.8 3.4 2 3.4

1.3 2§ 16| 33 1.9 4.2 2 3.9

1.4 3.1 1.5 3 1.8 3.6 1.8 3.6

1.5 32 1.8 33 1.8 3.5 1.9 34

1.6 3 1.5 33 1.8 33 2 2.8

1.37 | 3.11 1.65 | 3.27 1.76 3.59 1.91 3.49
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4-n.8.-11 | Chl 7-n.8.-11 | Chl 9-n.8.-11 | Chl 12-n.8.-11 | Chl
trunk tail trunk tail trunk tail trunk tail
1.9 0.5 1.9 0.8 2 0 1.8 0
1.9 33 2 0.1 1.8 0 2 0
1.8 33 2 0.1 2 0 1.8 0
1.8 4 1.9 0.1 1.9 0.3 2 0
1.9 4 2 0.1 2 0 2 0.1
1.9 2.5 1.9 2 1.9 0.3 2.6 0
1.9 3.5 1.9 1.6 2 2.5 2.4 0
1.7 3.6 19| 4.1 1.9 3 2 0.5
1.9 3.8 1.9 3.7 1.9 0 2 0
1.9 2.8 2.1 32
1.8 3.1
1.9 3.6
1.86 3.17 1.95 | 1.58 1.93 0.68 2.06 0.06
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15-n.g.11 | Chl 19-n.8.-11 Chl 22-n.9.-11 Chl 26-n.9.-11
trunk tail trunk tail trunk tail trunk tail
2.1 0 2.6 0 43 0 4.4 0
22 0 2.8 0 4 0 3.4 0
2.1 0 22 0 2.8 0 3.3 0
1.9 0 3 0 3 0 4 0
3.3 0 29 0 32 0 4.6 0
3.4 0 39 0 3.2 0 3 0
25 0 22 0
2.4 0 3.5 0
2.7 0
2.46 0 2.89 0 3.42 0 3.78 0
day | Hind Limb Fore Limb Met Comp no limb
1 0 0 0 15 15
3 11 0 0 4 15
6 15 0 0 0 15
9 15 2 0 0 15
13 12 5 0 0 12
16 10 9 0 0 10
18 9 8 5 0 9
21 10 8 8 0 9
24 10 10 10 0 10
28 8 8 8 0 8
31 6 6 6 0 6
35 6 6 6 0 6
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23-Augll | Ch0.2 25-Aug-11 | Ch0.2 28-Aug-11 | Ch0.2 31-Aug-11 | Ch0.2
trunk tail trunk tail trunk tail trunk tail
1.4 3.1 1.7 2.9 2 3 1.8 3.7
1.4 2.7 1.8 22 2 3.8 2 3.7
1.4 2.8 1.8 3.1 1.8 3.4 2 3.7
1.4 2.8 1.5 32 1.8 3.4 2 3.7
1.2 2 1.4 3.2 1.9 3.1 2 3.7
1.2 3 1.7 2.9 1.5 3.6 1.8 3.6
1.4 32 1.6 3 1.5 3.7 2 2.8
1.5 2.7 1.5 2.6 2 4 22 2.6
1.5 32 1.7 3.1 1.8 3.6 2 3.7
1.4 2.7 1.4 3 1.8 3.7 1.8 3.8
1.4 2.8 1.9 3.5 1.5 3.8 1.8 4
1.3 2.7 1.3 3 1.7 3.7
1.38 2.81 1.61 2.98 1.78 3.57 1.95 3.55
4-Sep-11 | Ch0.2 7-Sep-11 | Ch0.2 9-Sep-11 | Ch0.2 12-Sep-11 | Ch0.2
trunk tail trunk tail trunk tail trunk tail
2.1 0.9 1.9 0.2 22 0 22 0
2.1 2.8 2 0.2 2 0 2 0
2 1 2 0.2 2 3.1 1.8 0
2.1 2.1 2 0 2 0 2.9 0
2.1 0.2 2 0 2 0.4 2 0.1
2 32 2 0.2 2 0 2.1 0
1.8 2.8 1.9 0.2 1.9 0 1.8 0
1.9 39 22 42 2.1 0 1.9 0
2 3.7 2.1 2.5 2 0
1.9 4 1.9 24 1.9 0.3
2.00 2.46 2.00 1.01 2.01 0.38 2.09 0.01
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15-Sep-11 | Ch0.2 19-Sep-11 | Ch0.2 22-Sep-11 | Ch0.2 26-Sep-11 Ch0.2
trunk tail trunk tail trunk tail trunk tail
34 0 2.5 0 2.5 0 4.1 0
2.1 0 2.7 0 33 0 3.9 0
23 0 33 0 3.5 0 3.9 0
2.5 0 3.4 0 3 0 4 0
2.8 0 35 0 4 0 4.7 0
2.2 0 4.2 0
2.6 0
2.4 0
2.54 0.00 3.27 0.00 3.26 0.00 4.12 0.00
day | Hind Limb | Fore Limb | Met Comp no limb N
1 0 0 0 12 12
3 8 0 0 4 12
6 12 0 0 0 12
9 11 2 0 0 11
13 10 7 0 0 10
16 10 9 2 0 10
18 10 10 7 0 10
21 8 8 7 0 8
24 8 8 8 0 8
28 6 6 6 6
31 5 5 5 5
35 5 5 5 5
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8-Sep-11

23-Augll | Cy5 25-Aug-11 | Cy5 28-Augll | Cy5 31-Aug-11 Cy5
trunk tail trunk tail trunk tail trunk tail
1.4 1.6

1.5 3

1.4 2.5

1.2 2.8

1.3 2.9

1.2 2.5

1.4 3

1.4 2.8

1.3 2.5

1.3 2

1.3 2.7 :

1.34 2.57 0.00 0.00 0.00 0.00 0.00 0.00
4-Sep-11 Cy5 - 5-Sep-11 Cy5 Cy5 11-Sep-11 Cy5

trunk

tail

tail

trunk

| tail

trunk

tail

trunk
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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14-Sep-11 | Cy5 19-Sep-11 | Cy5 22-Sep-11 | Cy5 26-Sep-11 Cys

trunk tail trunk tail trunk tail trunk tail
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
day | Hind Limb | Fore Limb | Met Comp no limb N
1 0 0 0 11 11
3 0 0 0 0 0
6 0 0 0 0 0
9 0 0 0 0 0
13 0 0 0 0 0
16 0 0 0 0 0
18 0 0 0 0 0
21 0 0 0 0 0
24 0 0 0 0 0
28 0 0 0 0 0
31 0 0 0 0 0
35 0 0 0 0 0
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23-Aug-11 | Cyl 25-Aug-11 | Cyl 28-Aug-11 | Cyl 31-Aug-11 | Cyl
trunk tail trunk tail trunk tail trunk tail
1.2 2.7 1.7 3 1.5 2.8 1.9 33
14| 29 1.5 3 1.7 3.8 1.8 3.9
1.2 22 1.4 3 1.6 35 2 3.8
1.1 2.5 1.4 3 1.4 32 1.8 33
1.2 22 1.5 3.2 1.6 2.5 1.5 33
1.1 23 1.2 2.9 1.4 3 1.7 32
1.5 1.7 1.5 3 1.5 3 1.5 3.2
1.2 24 1.3 2.8 1.6 2.9 1.6 3.5
1.2 2.8 1.5 2.1 1.5 32 22 3.8
1.1 2.7 1.5 23 1.5 3.5 1.6 2.9
1.3 2.7 1.3 2.7 1.6 3.1 1.6 3.7
1.2 23 1.3 2.6 1.7 35 1.8 3.1
1.23 | 2.45 1.43 | 2.80 1.55 3.17 1.75 3.42
4-Sep-11 | Cyl 7-Sep-11 | Cyl 9-Sep-11 | Cyl 12-Sep-11 | Cyl
trunk tail trunk tail trunk tail trunk tail
1.8 3.9 1.9 0.1 2 0 1.9 0
1.9 3.8 1.9 0.5 2 0 1.9 0
1.9 3
1.7 34
1.8 34
1.9 3.5
1.8 3.6
1.6 34
1.8 3.5
1.7 35
1.9 29
1.80 | 3.45 1.90 | 0.30 2.00 0.00 1.90 0.00
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15-Sep-11

Cyl

19-Sep-11

Cyl

22-Sep-11

Cyl

26-Sep-11

Cyl

trunk

tail

trunk

tail

trunk

tail

trunk

tail

3.6

3.8

4.8

1.95 | 0.00 3.40 | 0.00
day | Hind Limb | Fore Limb | Met Comp no limb
1 0 0 0 12 12
3 3 0 0 9 12
6 12 0 0 0 12
9 12 0 0 0 12
13 11 2 0 0 11
16 2 2 0 0 2
18 2 2 2 0 2
21 2 2 2 0 2
24 2 2 2 0 2
28 2 2 2 0 2
31 2 2 2 0 2
35 2 2 2 0 2
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23-Aug-11 | Cy0.2 25-Aug-11 | Cy0.2 28-Aug-11 | Cy0.2 31-Aug-11 | Cy0.2
trunk tail trunk tail trunk tail trunk tail
1.3 2.7 1.5 3 1.9 3.5 2 4
1.2 2.2 1.4 2.5 1.7 33 1.8 3.1
1.3 1.9 1.5 3 1.7 32 1.8 3
1.1 2.9 1.3 2 1.6 2.7 1.5 3.3
1.2 3 1.3 2.2 1.5 33 1.5 3.1
1.2 2.8 1.4 2.5 1.8 2.8 1.7 3.5
1.2 1.7 1.4 3 1.5 2.6 1.7 3.4
14 33 1.5 3 1.9 4 1.7 3
1.2 2.5 1.4 32 1.4 3 1.7 3.5
1.3 2.5 1.2 2.9 1.8 3.2 1.7 3.1
1.3 1.9 1.7 2.1 1.7 3.2 2 3.6
1.4 2.5 1.5 3 1.7 2.7 1.6 3.5
1.26 2.49 1.43 2.70 1.68 3.13 1.73 3.34
4-Sep-11 | Cy0.2 7-Sep-11 | Cy0.2 9-Sep-11 | Cy0.2 12-Sep-11 | Cy0.2
trunk tail trunk tail trunk tail trunk tail
1.9 33 1.8 3.7 2 1 1.8 3
1.9 3.6 1.9 3.7 1.9 0.3 1.8 0.2
1.9 33 1.8 3.4 1.9 0.2 1.8 0.3
2 33 1.9 3.7 1.9 0.9 1.9 0
2 3.5 2 3.4 1.9 0 2 0
2.1 3.6 2.5 2.9 2 0.1 1.9 0
2 3.6 1.9 0.5 1.9 1.7 2.2 0
1.9 34 1.9 0.5 1.8 3.5 2.4 0
1.7 3.5 1.9 1.5 1.9 1.2 2 0
1.9 3.4 2 2.3 1.8 3.4 2.1 0.4
1.9 3.5 2 22 1.9 2.5
1.93 3.45 1.96 2.53 1.90 1.35 1.99 0.39
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15-Sep-11 | Cy0.2 19-Sep-11 | Cy0.2 22-Sep-11 | Cy0.2 26-Sep-11 | Cy0.2
trunk tail trunk tail trunk tail trunk tail
3.3 0 2.5 0 4.2 0 4.6 0
3.2 0 2.6 0 3.8 0 44 0
2 0 2 0 3.6 0 2 0
2.8 0 23 0 3.4 0 5.1 0
2.1 0 23 0 3.6 0 3.6 0
2.1 0 2.5 0 2.3 0 4 0
2.1 0.2 4 0 2.7 0
2.6 0 33 0
2.3 0 3 0
2.4 0 3.6 0
249 0.02 2.81 0.00 3.37 0.00 3.95 0.00
day | Hind Limb | Fore Limb | Met Comp no limb N
1 0 0 0 12 12
3 6 0 0 6 12
6 11 0 0 1 12
9 12 0 0 0 12
13 11 2 0 0 11
16 11 7 0 0 11
18 11 9 1 0 11
21 10 10 6 0 10
24 10 10 9 0 10
28 10 10 10 0 10
31 7 7 7 0 7
35 6 6 6 0 6
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