v a a d
Gl‘]Jﬁ‘]Jii’)\‘i’J‘VlﬂTlr!W‘lr!ﬁ

a (Y] a (Y] é
VAUNAINIAY NHINYIAYINHAIAIAANT

a Y a dy v J oy
AMNYFAATUNIUUNA (W12 gITNIUT)

Sy
4 J

dy v Jdo L:y v J
LNIZLAUI AU INZRgIaaIuN

GALR MAIV

d' a a A a a A A [ 4 a
1303 ”]JTI‘]J1‘1/]5116\1’J¢]13J1!°]1LL63’N]”IiJ‘L!i’)@]i’)ﬂﬁﬁ‘]JWH‘Qﬂl@Qﬂﬁﬂ!a

(Oreochromis niloticus Linnaeus)
Role of Vitamin C and E on Reproduction of Nile Tilapia

(Oreochromis niloticus Linnaeus)

U

WAV WenasTY Tnevjeau

Tanasanrivvenlae
Usesrunssums
( 59INANTINTIUUNING 8136%U, Ph.D.
AIIUMS
( A¥oenans193815093%a] §UWUT, D.Tech.Sc.
NITUMS
( 5OIFNANTINTO A9AT umzﬁaﬁi MY,
HANTIMAIN
( mManinsdenvsall o uag, Ph.D.
TuNnINeNde NHINNTNHATAITNI FTUTOME
( T99MANTINTENYIUT F5200, D.Agr.

AUVAVUNAINAE

A
......................... U N.fl.




a a J
INPIUNUD
A
139N
a a a a 1 [ o a .
UnuImveIniudazIaiudaeomsduiugueiaria (Oreochromis niloticus Linnacus)

Role of Vitamin C and E on Reproduction of Nile Tilapia (Oreochromis niloticus Linnaeus)

Tag

WAAITHY  Ineveau

LU

% a A @ a Y 4
UUNAINYIAY UH1INGIAUNHATAITAT

Y

4 L4 ] a a o a 4 v do
moaNuaNY ISy Inemaasuiiiuga (wz@esda i)

W.A. 2552



[ o 1 Aa a a a a 1 4
NATVY ‘l‘ﬂﬂ‘n\?ﬂu 2552: UT]UWTIQJ’E)Q'JW]MH‘%LW%'J@'l‘iJu%@]ﬂﬂ"liﬁUWl!ﬁﬂl’ﬂ\iﬂaT
£
a a a v A o J
UQ (Oreochromis niloticus Linnaeus) ﬂiﬂgmunmmmﬁmwmmmw (IMzadn)
oy a z;‘ v J 3‘ a dy v J g’ A (=
H1) AVIFUNILAGITAIUT NIV UNISLAYITAIUN sgsunssumandsnm:

FOIPNANTINTEUUNING ©1369%1, Ph.D. 133 Ui

]
=1

1 T 2 d 4 Yo o = ay A vy ¥
i’)114"IiWﬂllllwu‘ﬁll‘]_]uﬁ'lélﬂﬁu\imllﬂﬁﬂﬂTiﬁulﬁﬂuﬂ”ﬁ‘ﬂ’]ﬂTiﬁﬂHTﬁ]ﬂ LWf’ﬂ‘l’illﬂ@jﬂ

v o (3’ A dg a dy o :(3’ Y o 9Yq 9 a
wu‘qﬁmumuﬂmmwmu 61u1j‘iﬂi]ﬂ'lil,‘1/\l1$mEJ\‘]ﬁ'G]’J‘LthﬂiJﬂﬁlmguﬂﬁi"ﬁﬂTﬂﬁlﬁiN

P
I KR [

1 1 Vo A o A [V % t% a
a9 9 luemswewiiusivedsulgemsduwusg 1davu wu ludu nsaludu ualsa-

4 a a 9 a = ao dy Y o = a a A
uoYA tazImiuMueyyaddsy Tumsane1I9eil 1AM imsAnEIuNUIMYe MU taz
a a 1 v J a a a a
AIndudaemsduuivosmiia Tasmsasuin1ud (Sodium, calcium ascorbyl-2-

a = 4' 9}49’ ] [IEY] 4 a
phosphate) AZINIUD (dI-Ol- tocopheryl acetate) 11 IMTN IFAGMDIIT UG AT Tag
1 [ @ J { a a a
mM3naaediiteandy 4 ya ail ganIAY YANEATUAIINNUT (458.21 UN./0INTT 1
H 4
n.) YANASURIBIANTUD (630.64 UN./OINTT 1 NN.) LAZYALTNAIINIATUF1I0D
v
(423.95+634.54 un./o1M13 1 nn.awd1ay) daniiamaduazmeniie lagnuonidoalunsz 4
[~ [ 1 1 o Y 1 4 1
Wuszezng 2 1@eu 1801M15AINE1INOUINNMIIVGHANRUT YoILAAZYANTNATEI
3’ g‘ ! g‘ o Y o <3 ' @ A = =
gAaT 4 91 1z 10 g $1az 1 n3zH uarihmsnusiuswlunn q 5 3u imenlseuiioy
a 1 v g @ J a A a a
AINTTUAN 9 VoIMIAVIUT 1uszezial 45 Ju nunmsesuianiud luenisiariia
=\ o Y v A A v 7 a dd? 9 1 o 1
trai Idnvazinaasesnlumsduiuguialszmsveslariadvu laun S1uauu
Y] P 1o A Y A~ 4 Y [ 1 1 I~ 1
gl Swulan’ld wesisuamsiln uazdasseavesgnilat uaedialsnaw il
ANuuana NN NanasglisdayeTouisuiunquaIIaY (P> 0.05) 1agwuil
a a qﬂjl Y o [ 4 1 A o v ]

myazanveIndunsludunas lueTorzduiug lasmwzedvalusilinaoasg

3 dy 9 = 4 a a A s ] 1
FLEZNAININARY HANINA0IN5 Il Idnaasdguilse Termiveimiuduaz daonou

a l <] { ) J 1
Uarila e lsnawmsiimsdnetimeldaniizlataunsoi hllszgndldaons

4
Ysuilgemsduiiug Idaau

A A aas A A
AUV UEN aWﬂﬂJ@‘]ﬂfJﬂﬁ%ﬁWUﬂﬁiNﬂ'ﬁ



Chatchai Thaitoungchin 2009: Role of Vitamin C and E on Reproduction of Nile
Tilapia (Oreochromis niloticus Linnaeus). Master of Science (Aquaculture), Major
Field: Aquaculture, Department of Aquaculture. Thesis Advisor: Associate Professor

Nontawith Areechon, Ph.D. 133 pages.

Broodstock nutrition is an exciting field that should have been investigated more
extensively for the production of good quality fish and shrimp larva for the current expanding
aquaculture business. Many dietary supplements have been introduced in the finfish
broodstock feed to improve their reproductive performances. These included lipid, fatty acid,
carotenoids and antioxidant vitamins. This research reported the study on role of vitamin C
and E on reproduction of Nile Tilapia (Oreochromis nilotcus Linnaeus). Vitamin C (Sodium,
calcium ascorbyl-2-phosphate) and vitamin E (d/-Ol- tocopheryl acetate) were added in the
tilapia diet as follows: control, vitamin C (458.21 mg/kg feed), vitamin E (630.64 mg/kg) and
vitamin C and E (423.95+634.54 mg/kg respectively). Male and female tilapia were raised
separately in the cages for two months with their experimental diets before pairing. Eggs were
collected at every 5 days to compare the reproductive performances for 45 days. Supplement
of vitamin E in tilapia diet improved some reproductive performances including number of
spawners, number of eggs, hatching rate and survival of fry; however these differences were
not significant when compared with the control (P>0.05). Deposition of vitamins was clearly
detected in liver and gonads especially in the ovary throughout the experimental period.
Result from this study indicated the benefit of vitamin C and E on tilapia broodstock.
However, further study is needed to demonstrate at what circumstances that vitamin C and E

can be applied to improve the reproductive performances.

Student’s signature Thesis Advisor’s signature
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Wuasndainaswvnlasase 130019104 metabolite Vodasvianiy Tuilagiiunuiila
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9811108 20 F1A 7 ATOUATI NI pheromones tWomMsauwug nuuluawisoomilu 2
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1 1 . A [~ oA A A o .
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& 1 I o Y a = o [
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and Stacey, 1990)
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aouaued laemsilasunganssuluna1dudu [5ena1 releaser effects

A1981919U pheromones 1WA (Gobius jozo) Fanunludumzuosaunsdazii
M3a39 etiocholanolone glucuronide (EG) F99zAgataunsiiiod1u1m (Colombo ef al.,
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[l 4
Tualan Cottocomephorus grewingli \WAGa319 pheromones #9vznszqunamsan’ly

a [ 4
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. Ay [ [ ] =2 9y
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o % 1 Q) § 4 J g' .
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A Y o 2 < y o 4 A Z ' o '
oavosaunadiiszaugaliy danvzadaiudenniu daumevasnmsan la
. . 4 Y Y 9 a da' =
prostaglandins (l1¢ metabolite mmuu%zmz@;uiwﬂmmﬁwmqusﬂﬂﬁﬁmﬂ&nwwﬁm

(Sorensen and Stacey, 1990)

o d 1 i
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myasalvlulauneiie1d (Resink ez al., 1989; Van Weerd ez al., 1990)



16

an J 1 1A a I a a { [ @ v A v A

A59ug (2547) nananmiuaiduisiuidesiuaz s Tsasndasmia (scurvy)
£ g d‘&}cu Y] 1 = v d ] A a Ay
mgﬂuﬂgﬁmﬂumgmimm WHLUASTAINN E‘T”IEJ150E‘NLﬂiTSW’J@"IiJu“B"lQQTﬂﬂQIﬂﬁ ua

oA o oA [ (Y 1 a 4
TuTuugnan 13adu o sndudainiinszandunas 1 au 89 Az 1 waz a1 Wiedan

U U
k4
o v d v

g; v A Y a a A o dyzs 9 Yo a a A
viathgesnyialumsas 193 aud muuﬂuuazam’Jmammmﬂmu’mmummmmi

113l .¢1. 1744 Dr. James Lind lanaasssnu Isadniladnidla (scuvy) fugnise
o "9 @ dy Y = .
31U 6 Tu 12 au wundunazuzunsnelsailla aeunlu 1 a.f. 1932 Dr. King @130
a 4 3’ 4 o o v a v Y K 9)3 A csy

LINFATITFUA UIDINUINS U G]Nﬁ'lll']iﬂ‘ﬂ@\‘lﬂullﬁgiﬂﬂ'ﬁiﬂﬁﬂﬂﬂaﬂlf]Jﬂhlﬂ i]\?ulﬂ@\‘l‘]f@ﬁ'ﬁu
! . . £ g o 1 . . aa o o [ =
71 ascorbic acid BT UAGOUI91N antiscorbic factor (AINUT, 2547) a1l 1) 1933

. . o 4 . . 3 (% 4 . . @
Reichstien #1150 TUATIEH L-dehydroascorbic acid & TumeumsFunsTIzH ascorbic acid A4

~
NN 1



17

Q-D-glucose
glucose-6-phosphate
uridine diphosphate glucose
uridine diphosphai glucuronic acid
D-glucuronic a{id-l-phosphate
D-glucuronic acid

NADPH-H'

NADP

L-gulonat pentose phosphate pathway
L-gulono~Y-lactone
02

> L-gulono-Y-lactone
HO

272

v
2-keto-L-gulonolactone

Spontaneous isomertzation

L-ascorbic acid

Y o p sa
ﬂ"l‘l"lﬁ 1 MIFUATIEUNTAUDTAADIUA

#131: Basu and Dickerson (1996)
Tnssad ez naaninveImuug
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1 9 A a a A 9 J =KX A A ) Y 1
AN tazALiou 1oaNIMiuElgas Inseadedie q Junamalasundasmanii 1@l
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a 4 a o { 3| %
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Y
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wleosidud uadunu 3 luanmignesnd lad Iddiorzmasiiies 10 wosibudmniu
Y
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(coated vitamin C) F902IADO ALY ethyl cellulose, silicone, gelatin, glyceride Liag fat Hudu



19

A I Ya a A ~ d? A 9 a a =
rwE)Tﬁ"l,ﬂmmucﬂug1Jmmﬁmwmﬂﬂmuazmmzaw%ziﬂummummammmi IATUUY

= A 9 [ (:I 9 1A a A A o a a A A Aan [} <
wasund1¥luemisdaini hlﬂllﬂ ’J@l111‘L!G]SLﬂafJ‘]J11ﬂl1J1!!Lﬁ$’JG]13JuG]5LﬂafJ‘]J°IiaTﬂu fJElNlliﬂ

[

a A Aas A <} ) P Y v < A Aa
ATNIATUUTNIAADUN \mﬂﬂ'IﬁWEJllﬂ\‘l'lfJﬂTﬂﬁlﬂﬂiz‘U’Juﬂ"li@ﬂmﬂ HAagNITUIUNTNAN NY

Q

dy 9 a v A A A A a =~
ANNYU uaz“l%qmﬂgum Tﬂﬂ”lwumﬂaammuazmﬂmmwguﬂﬁzmm 65 DALY

U Q

Y
[ Y

= PG o a A ag A A a [V 4 . . . .
@Nuuﬂ\1Ulﬂ3JﬂTiWﬁll'L!1§|1JLL‘U‘UGIJ’ENZ!SM%J“LJ“BL‘]J‘H’MT?JH“D’@HWMT? (vitamin C derivative) Tagns
o A [ A A o Aaaa [ o A 9
uWﬁﬁﬁiﬂlli‘ﬁ"lﬂ‘UNGD'UQﬂL‘HiﬂgﬁiJiJWIT]JQﬂimﬂ‘ﬂﬂﬁ‘ﬂﬂu’ﬂz@ﬂ‘nﬂ 2 Tulnseasves
a A a A I Ya a A Ao d? ~ Y
AU UY LWflﬂlﬂllﬂﬂ@]'I‘JJHGI)'Glug‘]JVIiJﬂ’JHJﬂ\‘]ﬁﬂ1W3ﬂﬂ5U°L!Lm$m3J"l$ﬁiJ‘ﬂ%31“]511!ﬂi$ﬂ’31!ﬂ13
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Vitamin C phosphate mrﬂumgWu‘ﬁmanmuuwlmwummummaastm'iw:
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(Mustin and Lovell, 1992)

[N { 1 { 4 o 1 {
Vitamin C sulfate lagnygaiaazunuinny hydroxyl NUAITUOUDLADNA KU 2
TABUUIUMS esterification IFUIABINY 1T disodium-L-ascorbyl-2-sulfate dehydrate L&
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a a oA A 1A a oA A = J a a A A =
IMNMUUEBIAADY WU ’J@]']ilu“]ﬂﬂﬁﬂﬂﬂm%ﬂﬂiﬂ LmzmmuGlfma’am«mqiaﬁummﬂmu“lu
1 A Aa 9 Y =) a A A o A 3’ o 1

FEUINNITSUIUNTNAANUANNIDUGN hlﬂﬂﬂ?T'JG]WNHGBLﬂﬁﬂU"lﬂJlJHﬁﬁ@uTNH UAN

= [ ] 09} ) a A A =S 4 a a A A
ﬂ15ﬂﬂ1&l"lﬂ’3"liJﬂ\1fTﬂ"lW11!i$W’JNﬂﬁ!L“lf‘L!"l‘W‘].lTﬂ ’J@WNH%Lﬂﬁ@DﬂﬁL“ﬁ@uliﬂ Lz ANV ULIADDY

9
lviunaziinivezlianuasanimniiadunasuirag ae (Soliman ef al., 1978)



20

AU AT UUDIMNUY

J 1 a a [ 3 1 a 4
auns (2543) nannmsgaduianidud dull Idadwa luihnaswsnabeyds

Q

=

udu nIzzems uazuinud 14 migaguneluthniziduly 1ded 195105 uazidl

A3

a A an o o 1 ) A A A = Y o [ dy 4‘ o
Useansnn TINUF (2547) ﬂan’mmuummgﬂ@,ﬂ%mm%gﬂuﬂﬂmmmﬂmmzuﬂu

1 1 J 3 4 a a
AIUAN 9 Ell’f)\ﬁNﬂTfJ‘ﬂNﬂﬁgllﬁlﬁﬂﬂ %1ﬂﬂ1§ﬁﬂ’HTW‘U’JT]J§$3JTm 80-90 103 1FUAVDIINNU

~

nogluomsvzgngady 8111150 pectin WINVTAVININMIGAFUVRIMTUFTUT 1IN0
a a A 1 ! 1 . . di’ A Aa a aa a A
ndudauluglusumeszedluanm ascorbic acid 1o NUILA VO AFUYIVLTINNUE
[ 1 < A dy A AAa a A9 = dy A Y
1IN 195U @UKLIN 1a A1 A9 LazIARAY tHoa NI NUGTIes Aotilobe Ty
Aa Y] dy A A [ 9 dy o 9 ~ Y] a Aa A A Y 1
Al illeeinemiuuaznawiile laimihiniuquszauveiadudludondisme
Yo a a o Y dy A 1 =Y A AA o ) a a A 1
1dsvIaiudunazi lfiilewenis q TIaiugoudi msaarediveaddmiud lugiane
a &4 .. : . .. .
INAYULLD ascorbic acid taeu lahilu diketogulonic acid TaguuIums hydrolysis o
[ v
. . Y 1 o . . . . . = o
oxidation hlﬂi“f 15 1Muu oxalic acid 1@ threonic acid (mwﬁ 2) metabolites IMAUITYNUY

ponn1ilaeI259u0Y ascorbic acid NAAUWON luinmslasunmlag



0 0
! |
ol | ol
po—t @ T o=t ©
HO—(C—H HO'""'(IJ
CH,OH CH,0H
Ascorbicacid Dehydroascorbic aci o
ﬂ!— OH
+H,0 H— ﬁl:- OH
Ascorbate-2-sulphate H— ([‘-- OH
0 OH—{C—H
I<::-—- OH CH,0H
0=C Lyxonic acid
0= iC o,
H— (I:— OH +H,0
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#1311 : Baus and Schorah (1982)
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M519i 1 aulsEneuveeeIMITNARDING 4 gag

alszneu q4N301113

(PFN/AN. DI11T) FAAIAN  YAINUUT  FAINUUD gAINNUTGIaLD
Fish meal 422 422 422 422
Soybean meal 161 161 161 161
Corn gluten meal 61 61 61 61
Broken rice 151.8 151.8 151.8 151.8
Rice bran 80 80 80 80
Fish oil 2 2 2 2
Alfa starch 100 100 100 100
Mineral mix 4 4 4 4
Monocalcium phosphate 4 4 4 4
Salt 4 4 4 4
Ethoxyquin 0.2 0.2 0.2 0.2
Vitamin premix 10 10 10 10

Weight for pellet (KG)

Feed mash 117.84 117.84 117.84 117.84
Vitamin premix 1.2 1.2 1.2 1.2
Choline choride 0.96 0.96 0.96 0.96

Total 120 kg 120 kg 102 kg 102 kg
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*Vitamin premix gaI0IMII

(mg / kg) FANIUAY  YAINNUT  gAINNUD  YRINNUTUALD
Thamine (B)) 10 10 10 10
Riboflavin (B,) 20 20 20 20
Pyridoxine (B,) 10 10 10 10
Cyanocobalamin (B ,) 0.05 0.05 0.05 0.05
Retinal (A) 7000 TU 7000 TU 7000 TU 7000 TU
Cholecalciferol (D,) 4000 TU 4000 TU 4000 U 4000 U
Menadione Nicotinamid (K,) 80 80 80 80
Folic acid 5 5 5 5
Calcium pantothenate 40 40 40 40
Inositol 400 400 400 400
Niacin 150 150 150 150
Choline choride 2000 2000 2000 2000
Tocopherol (Vitamin E) 0 0 0 0
Ascorbic acid (Vitamin C) 0 0 0 0
Biotin 3 3 3 3
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1 2.45 3.29 1.13 0.80
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4 27.50 22.50 27.50 30.00

5 27.50 20.00 27.50 17.50
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7 17.50 15.00 12.50 20.00
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4 62.26 52.44 40.84 42.92
5 46.92 63.46 58.76 61.19
6 41.20 13.44 58.63 38.75
7 52.03 68.49 80.23 69.01
8 45.32 60.86 71.20 30.03
9 41.39 39.95 61.36 47.24
mﬁ'ﬂ 47.84 43.33 58.67 46.36
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2 18.22 5.48 5.94 8.64 97.55 - 56.11 43.38
3 37.21 23.76 38.37 28.14 86.27 49.12 85.86 61.52
4 43.53 13.69 14.79 10.34 80.99 91.18 66.90 59.21
5 41.76 54.64 33.29 41.38 57.23 65.67 84.23 81.01
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Lﬂéﬂ 0.47 0.45 0.45 0.45 0.61 0.62 0.59 0.58
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2 85.35 86.46 85.58 92.78

3 77.57 81.80 83.06 84.17

4 85.33 71.44 65.15 89.49

5 89.17 82.05 89.77 89.46

6 77.17 53.74 89.13 75.59

7 79.28 71.29 96.19 87.40

8 92.88 71.12 70.65 76.13

9 68.10 71.15 82.44 77.81
m'ﬁ'a 81.18 76.25 83.92 84.92
Wnitge 92.88 97.22 96.19 92.78

Yosnan 68.10 53.74 65.15 75.59
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Parameters pH Air temp. °C Water temp. “C DO ¥ DO 11 Alkalinity Hardness NH,-N NO,-N
mg/l as mg/l as
Date 8.00 15.00 8.00 15.00 mg/1 mg/1 mg/1 mg/1
CaCoO, CaCoO,
1 7.8 31 33 30 30 2.9 6.0 142 82 0.06 0.004
2 7.7 32 34 30 30 2.9 5.8
3 7.9 32 34 31 31 2.9 6.1
4 7.9 31 32 31 31 3.0 6.0
5 8.2 30 32 30 31 3.0 5.8
6 7.9 30 32 29 30 3.1 5.9
7 7.9 30 31 29 30 3.0 5.9
8 7.8 29 31 29 30 3.1 6.0 135 84 0.06 0.008
9 7.8 30 30 30 30 3.1 59
10 7.9 30 30 29 30 3.0 5.9
11 7.8 31 31 30 31 2.9 5.8
12 7.8 30 31 30 31 3.1 5.9
13 7.9 31 32 31 31 3.0 5.8
14 7.9 31 32 30 30 3.0 5.9
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Parameters pH Air temp. °C Water temp. “C DO ¥ DO 11 Alkalinity Hardness NH,-N NO,-N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/1 mg/1 mg/1 mg/1
CaCoO, CaCoO,

15 8.0 32 31 30 30 3.0 59

16 7.9 32 31 30 30 2.9 5.8

17 7.8 28 26 30 30 32 59

18 7.8 26 27 30 30 3.0 6.1

19 7.4 24 29 29 30 3.0 6.3

20 7.7 29 28 30 30 3.1 5.9

21 7.9 31 36 30 33 3.0 59

22 7.8 29 36 31 34 3.1 6.0 142 65 0.12 0.008

23 7.9 30 38 31 34 3.1 59

24 7.7 29 35 32 34 3.0 5.8

25 7.8 29 35 32 34 3.0 5.8

26 7.8 30 34 32 33 3.0 5.8

27 7.9 33 35 32 33 3.0 5.9

28 7.7 29 33 31 32 3.0 6.1
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Parameters pH Air temp. °C Water temp. “C DO 11 DO 11 Alkalinity Hardness NH,-N NO,-N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/1 mg/l mg/1 mg/1
CaCo, CaCoO,

29 7.9 28 28 31 32 3.1 6.0

30 8.0 28 34 31 32 3.1 6.1

31 7.9 30 35 32 33 3.1 5.9

32 7.8 31 35 31 33 2.9 59

33 7.8 31 36 30 33 3.0 5.8

34 7.9 29 34 29 31 3.0 6.0

35 7.9 34 31 32 33 29 5.9

36 8.0 29 36 30 34 3.1 5.8 119 80 0.08 0.006

37 7.8 32 35 32 33 3.0 5.9

38 7.8 29 36 28 30 3.1 5.8

39 7.9 29 34 27 32 3.0 5.7

40 7.8 30 35 29 31 3.0 59

41 7.9 30 35 32 33 3.0 5.9

42 7.8 29 30 29 29 3.0 5.8

9CI1
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Parameters pH Air temp. °C Water temp. “C DO 11 DO 118 Alkalinity Hardness NH,;-N NOz--N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/l mg/l mg/1 mg/1
CaCo, CaCoO,

43 7.8 28 32 30 32 3.0 5.8 146 84 0.014 0.08

44 7.8 27 34 26 30 2.9 6.0

45 7.9 28 34 26 31 2.9 59

46 7.9 27 35 26 32 3.0 5.6

47 7.7 29 34 28 32 3.0 5.8

48 7.8 29 34 28 33 3.0 5.7

LTI
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Parameters pH Air temp. °C Water temp. “C DO 191 ;)1: Alkalinity Hardness NH,-N NO,-N
mg/l as mg/l as
Date 8.00 15.00 8.00 15.00 mg/1 mg/1 mg/l mg/1

CaCoO, CaCoO,

1 7.9 31 33 26 28 5.8 5.9 124 98 0.021 0.0012

2 7.7 32 34 27 28 5.8 5.8

3 7.8 32 34 26 27 6.0 6.2

4 7.9 31 32 26 27 6.0 59

5 7.9 30 32 26 27 5.9 6.0

6 7.8 30 32 26 27 5.8 59

7 7.9 30 31 26 26 6.0 6.3

8 7.7 29 31 26 26 59 59 143 100 0.011 0.0019

9 7.7 30 30 26 27 5.8 5.8

10 7.6 30 30 26 27 6.0 6.1

11 7.9 31 31 27 27 6.0 6.0

12 7.8 30 31 27 28 59 59

13 7.9 31 32 27 28 5.8 5.8

8C1
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Parameters i Air temp. °C Water temp. “C DO 1 :;Z Alkalinity Hardness NH,-N NO,-N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/l mg/l mg/l mg/l
CaCoO, CaCo,

14 7.7 31 32 27 28 5.9 5.9

15 7.8 32 31 27 27 6.2 6.4 132 99 0.018 0.0023

16 7.9 32 31 27 28 6.0 5.8

17 7.9 28 26 25 25 59 59

18 7.8 26 27 25 25 5.9 6.0

19 7.8 24 29 24 25 5.8 59

20 7.9 29 28 26 26 6.1 6.2

21 7.9 31 36 27 28 5.8 59

22 7.9 29 36 26 28 5.7 5.7 129 97 0.026 0.0027

23 7.8 30 38 27 28 5.7 59

24 7.7 29 35 27 27 6.0 6.1

25 7.6 29 35 27 28 59 59

26 7.6 30 34 26 27 5.8 5.8

6¢Cl
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msiufinguniilsedriu Tulsamziln lidaria

Parameters pH Air temp. °C Water temp. “C DO 1 ;Z Alkalinity Hardness NH,-N NO,-N

mg/l  as mg/l as

Date 8.00 15.00 8.00 15.00 mg/l mg/l mg/l mg/l
CaCoO, CaCo,

27 7.8 33 35 27 28 5.9 6.0

28 7.8 29 33 26 27 5.9 6.0

29 7.6 28 28 25 26 5.8 5.8 135 95 0.020 0.0015

30 7.8 28 34 26 28 5.9 5.9

31 7.9 30 35 26 27 5.9 6.0

32 7.6 31 35 27 28 6.1 6.3

33 7.9 31 36 27 28 5.6 5.6

34 7.8 29 34 27 27 5.7 5.8

35 7.8 34 31 27 28 5.8 5.8

36 7.8 29 36 28 28 59 59 126 94 0.016 0.0031

37 7.6 32 35 27 28 6.0 6.0

38 7.7 29 36 26 27 5.8 5.9

39 7.9 29 34 26 27 5.8 5.9

0¢l



MSHUINT 14 (91D)

v
msntuingunmilszdriu lulsamegiln lidaria

Parameters pH Air temp. °C Water temp. "C DO 191 DO 11¥ Alkalinity Hardness NH,-N NOZ'-N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/l mg/l mg/1 mg/1
CaCo, CaCo,

40 7.7 30 35 27 28 5.7 5.7

41 7.8 30 35 26 27 5.8 5.8

42 7.7 29 30 28 28 5.9 6.0

43 7.7 28 32 26 27 6.0 6.1 129 96 0.023 0.0021

44 7.7 29 34 27 28 5.8 59

45 7.8 28 35 26 27 5.8 5.8

46 7.9 28 33 27 28 5.8 59

47 7.8 29 36 27 28 5.7 5.8

48 7.7 28 32 26 27 5.8 5.8

49 7.6 28 35 26 27 5.7 5.8

50 7.8 26 34 27 28 59 59 130 93 0.015 0.0028

51 7.8 29 36 27 28 6.0 6.1

52 7.6 26 34 26 28 6.0 6.0

1€l



MSNUINT 14 (519)

v
msntuingunmiilszdrivu lulsameiln lidaria

Parameters pH Air temp. °C Water temp. °C DO 191 DO 11 Alkalinity Hardness NH,-N NOZ_-N

mg/l as mg/l as

Date 8.00 15.00 8.00 15.00 mg/l mg/l mg/l mg/l
CaCo, CaCo,

53 7.6 27 33 26 27 6.0 6.1

54 7.9 27 31 26 26 5.8 59

55 7.8 26 34 27 27 5.7 5.7

56 7.7 30 35 27 28 5.8 5.8

57 7.6 28 30 26 27 6.0 6.0 138 98 0.024 0.0031

cel
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