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Abstract

From the study of potassium and magnesium supplementation in the Giant Freshwater
Prawn (Macr()bmchium rosenbergii) hatchery system that reduced wastes emission or releasing
by water recirculation sys{em. The experimentation was planned to have continuously random
sampling, consisted of 3 repetitive treatments, namely, the first treatment was the prawn hatchery
in open system, 50 % of water was transferred every two days (controlled treatment) while the
second and third experiments were the prawn larvae hatchery in closed systems also with water
circulation systems with filtration material, consisting of light shielding mesh, bioball and put
seaweed (Gracilaria sp.) weight 0.5 kg per filtration system while in the third treatment, it was
supplemented with potassium and magnesium salt (Kmag) within the system by adding 1 kg of
Kmag salt per 1,000 liters of water. The prawn larvaec was 10 days old. They were hatched at
density 40 prawns / liter of culturing water within 500 liters tanks until the prawns were 30 days
old. It was found that the body length of prawns in all three treatments were in proximity
(p> 0.05). But the larvae prawns in the open system had maximum body length of 0.66 + 0.06
cm., the mean survival rate of the giant freshwater prawns from the second treatments which
hatched the larvae in the water recirculation system resulted in statistically significant different
value, (p <0.05) from other treatments which yielded the minimum value, only 30 + 2 percents.
The potassium, calcium and magnesium contents in the water of 3 treatments were close together

(p> 0.05). It was found that in the first treatments, the prawn hatchery in an open system had



potassium in maximum content at 332 + 36.2 mg / 1. The second treatment, prawn hatchery in
closed water circulation system. It had the highest calcium content at 604 & 143.9 mg /| and the
third treatment, prawn hatchery in closed water circulation system with potassium and
magnesium supplementation would have the maximum magnesium content at 590 + 55.4 mg /L.
For the physical and chemical properties of water, the amount of dissolved oxygen (DO), pH,
water temperature, water alkalinity and ammonia - nitrogen contents of all three treatments, they

came out in close proximity (p> 0.05) and was considered suitable for aquaculture.

keywords : Potassium Magnesium, Giant Freshwater Prawn, Macrobrachium rosenbergii, Nursing,

Water Recirculating and System to reduce
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Phylum Arthropoda
Subphylum  Crustacea
Class ~ Malacostraca
Order Decapoda
Suborder Pleocyemata
Infraorder Caridea
Family Palaemonidae

Scientific name Macrobrachium rosenbergii
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M15a219 exocuticle AU YHVBITTONANNFUT setal cone HazRazhgsyuzind misdes 14
=
ey c,
o ' : = 4 = '
4. 5202 D (premoult) (1uszozABUMIABNATIL FIETMSAROUAYDIATAIN 7
nnnldenduiignsznmaon uaziimaenlmlvessznnaivianio usdos iy DD,
= A8 4 A o ¥ o
5. 520% E (ecdysis) HuszvzNduiigavndisnsmsasnnsin Taonainistinindidn

¥ A q o A ' I |
Tvmeuuna meldmuisoaunldenimesn ladiin

o A " e ¥ o Y
pantlsznavveundeusnan luiwas ludang

A v ow oA ¥ A e - o = = =
LﬂaﬂLLiﬁﬁﬂﬂwuiuu1 e 'ﬂﬁ'ﬂlliﬂ AR Y LUDUH O IﬂﬂﬂEﬂJ Llaﬁiﬂilkﬂﬁl“ﬁﬁn SHAAITW
a ¥ ' A
HSJ}MEﬁumﬂqaﬂﬂuuﬁagﬂfuﬂﬂﬁllmﬂ@].Nﬂullﬂ(luu']llﬂazllﬁq IﬂﬂﬁWﬂq!ﬂaﬂﬂ?Wnl%ﬂ%}um@Q‘ﬁ“ﬂ

. ' v A o
a9 9 Inulsuanlnilias (35, 2544)

= 3 ! oA Bur 4 H '
AT NI 6\‘1ﬂ‘lJiEﬁﬂ’ﬂU’UBQLﬂﬁﬂLLSWﬁﬂﬁWlﬂuu"ﬁ%ﬂ UINEIA AL UINTDY

B 113n ymzia n3on

= 1 a a w1 A A a o 1 A a a w P oA
naons  (Naansumnenns) (Naaniumeans)  (HaanIuadans)

cr 7.8 19,000 6600
Ca’' 15.0 400 176
Mg’ 4.1 1,350 458
Na’ 6.3 19,000 3500

K 2.3 380 175
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30 dauduviu szanudiudulnd@saiuih 19@es @ns lyn, 2545) AIA15 14N 2

arseie Buamnudutuveandens lumaimadouiodeeyluamniiadeuiandanu

¥ 3 & 1 ~ ! ~ 4 "‘.f' =}
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2+
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N cr Mg Ca K
¥iia GinanFudedns)  (adnTudedms)  (Hadniuneans) Giadn3uaeans)  (ladnSudodns) a3
M H M H M H M H M H

Peneaus monodon ANT 1BA(2545)
mmgﬁu 10 ppt 4524.5 6902.9 5068.7 15620 608.3 90.6 170.3 575.1 230.0 391.8
20 ppt 6267.1 78357 10592.8 17123.9 846.7 118.5 275.8 560.6 270.8 3660.8
30 ppt 8571.8 8602.3 15290.0  18447.5 1079.2 125.8 358.8 622.9 365.0 420.8
Macrobrachium Fw 260 Fw 150 = = - = = - Denne (1968)
australiense 120 280 140 310 S = = - = =
Artemia salina 1500 250 1140 . 245 170 13 19 2.4 33 8.2 Geddes (1975)




= 9y A ' o ar = = o 1 Y ' o '
AT NN2 ﬂ?mmﬂammwummmaauﬂumm5ﬁmmmuwmﬂaag“luﬁmwumaammﬂmaﬂu (no)

2+

2+

Na’ cr Mg Ca
¥iia (FaanSudoans)  (Naaniunoans) (ﬁaﬁn%’udaam) (iaaniumeans)  (HaansuAeans) i
M H M H M H M

P. setiferous Mcfaland and Lee (1963)
AR fw - 185 - 275 - 8 - 34 - 7.2

100 %sw - 350 < 400 ) 20 - 16 - 9.1

175 Y%sw S 590 = 575 % 28 - 15 3 11
P. aztecus 170 245 160 285 17 13 4 18 - - Mefaland and Lee (1963),
100 360 330 430 355 38 20 9 18 - - Venkatanariah er al.. (1974)
175 460 38 580 400 45 24 11 18 L1 17

510 30 14 - 10

P. duirarum | Mcfaland and Lee (1963)
20 240 215 z = - = = 8 Bursey and Lane (1971)
75 375 450 5 : = = - 9
100 470 405 545 460 - - - - 10 9
175 740 900 z 5 = = = 15

HIHHA M = Medium 1182 H = Hemolymph

31: ANT 1oA (2545) Lag Mantel and Farmer (1983)
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AuATzez A, wriimsazauunadon, Indu uaz Tsau fusnanaensuly (endocuticle)
(W%, 2531; 1352991, 2537)

. o = - g A A A

2. 5282 C (intermoult) 1Tluszaziln@vesdad myasulasnuaziiiomanii 9 92
Aavuodauy s Usinaunadenludoavzd ilosnnuaaoudmuInajvzgnaz au1i
wden (wns, 2531)

3. D (premoult) Imsad1alafu (chitin) Tuszez D, iimsgaussigiazauinldon
Agugame mlduldemmesuas Aoumsaenas TN Tauwuasoa ziny
ArauuisIai lasunnnszuIumMsgaamsnaunnasnn Tagsyudaiszuu@en vivkd

=4 a @ A = = i 1
TudeaiUTunaunadon uazWeareiags uaziiussgursriavzgninvazauld laun

| ! : y o o
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[ADAVDI Crangon crangon (Hagerman, 1973)

ILBE (stage) Na (mEq/L) K (mEq/L) Ca (mEq/L) Mg (mEqg/L)
A 80-110 13-16 = 3-4
B 90 - 130 10 - 14 7-10 253
(o 120 - 150 7-10 12 -15 2
D, 130 - 150 - 10-13 1-2
DVl 140 - 160 4-8 10-13 -
D 100 - 130 5-10 10 P73

130AYD4 Eriocheir sinensis (De Leersnyder, 1967)

ITUY (stage) Osmolality (mOsm) Cl (mmoles/L)
B, 535 250
C, 600 270
C, 630 265
D, 640 265
D, 640 : 265
D 635 280

e

1a0AwDY Crayfish (greenaway, 1974)

28 (stage) Ca (mmoles/L)
G, 11.7
D,, 15
A, 15.6
B 14.5

7111: Mantel and Farmer (1983)
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2 257+11.5 270+£17.3 263+50.3
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4 320+£20.0 287+20.8 313x41.6
5 313+£20.8 347+20.8 337+50.3
6 333115 353+20.8 353+58.6
7 360+20.0 357404 363+61.1
8 353+14.4 3374231 3454+49.2
0 359+18.6 347+£27.9 357+49.3
10 REERITI | 335+18.0 3434448
11 338+23.6 330£5.0 335431.2
12 350+£22.9 350+£10.0 338+38.2
13 353+35.1 3454273 345440.9
14 345444 4 333+15.3 330+21.8
15 3444271 345+21.8 241+180.8
16 353+11.5 338+16.1 347+5.8
17 355+£17.3 327+20.8 347+15.3
18 B5HES T 334+19.8 337+28.9
19 355+25.0 355+21.8 338+36.2
20 360+20.8 353+£12.6 337+£28.9
Ana 332+36.2" 326+34.0° 322+37.7° 0.672
min 247 244 241
max 360 357 363
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1 ] :g 9 9 c{ 1 %
a3 w7 Wuawaadonluihlumseyuiananuns wiuanaeany 3 uuy
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a1 (3w) = = = p-value
‘yﬂﬂ‘li‘ﬂﬂﬂﬂ@ﬂ] "gﬂmﬁflﬂﬁﬂﬂ‘ﬂz b]qfﬂ'ﬂ']i‘l’liﬁ]o’;lﬁlxi‘ﬂ?)
0 818+124.4 946+57.8 751+269.4
1 604=153.4 786+123.4 668+289.5
2 856+47.5 850+119.7 775+57.9
3 965+161.2 890+77.3 965+196.4
4 596441.1 601£201.7 604+125.8
5 641+40.1 580+269.4 663=144.4
6 254+36.1 353+146.9 347+171.2
7 460=424.9 462+256.6 468+282.4
8 481+289.0 52142438 502+238.0
9 436+264.2 550+165.5 494+257.7
10 516+165.5 574+108.8 545+127.3
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14 553+21.2 591+24.5 561+24.0
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20 532470.0 556+87.9 593+83.3
Anunde 563+154.2" 604+143.9" 589+126.1° 0.639
min 254 353 347
max 965 946 965
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A g 2 .. Ao a A g @ 1 o 9 =1 s A
Ay Iy (Chiin) Taeddmiumiludizie mlddeaenanuiulng (N, 2545)
3

EY a 1 o 9 @ 1 AR Y a = o (Y 9/ w g
m‘muﬂ15%131umaatau"!%umq 9 ﬂWiﬁixﬂJUﬂlllﬂﬂE!ﬂ"’Uu DIUUININU mﬁlwmimummmh

¥
B AN
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~ ) q H ¥ ~ ! w
a3iis Pinawuai@en i lumseyoiadaMuns uinanaany 3 tyu

Ed
ﬂ?mmunﬂm%nluﬁw (UaanIN/mag)

a1 (1) «gﬂmsmaaqﬁl G;;ﬂmﬁmamﬁz Eyﬂmimamﬁ?; e
0 572492.5 506+49.3 587+98.8
1 679+55.1 6224253 656+153.8
2 3674392 363+2.0 405+80.1
3 546+£44.6 595+63.1 530+83.5
4 562+15.7 612+49.9 533490.7
5 547435.5 605+£52.0 533+77.7
6 567+76.4 490+26.5 653£46.2
7 539426.6 553465.1 640+17.3
8 547450.3 570+36.1 620+34.6
9 5634513 577+38.2 618+24.7
10 580+30.0 580426.5 608+24.7
11 5774252 600+20.0 580426.5
12 57246.8 617+7.6 573+18.9
13 58847.6 612+12.6 6184535
14 563455.1 600+10.0 617428.9
15 568+7.6 57847.6 . 628+10.4
16 58345.8 587+15.3 612+10.4
17 57545.0 563£15.3 600+20.0
18 575+15.0 554493 604+19.7
19 558+10.4 558+10.4 593+11.5
20 5754115 577+2.9 582+12.6
A 562452.7" 568+57.7" 590+55.4" 0.230
min 367 363 405
max 679 622 656

Q

Wingma 8nws a = liuanmeiiluauen ineds lilianuuandaduediided i)

N19ADA (P>0.05)
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ey Talinsiasy Twanaidon uazuunii@ey neluszuy duesiiamae

MU 28.240.63 28.4+0.65 LAY 28.4+0.64 DIANFAITHAMINAIAY LaLiOA 1L INN AR

1 &

WU AuRAgungiveans 3 yamsnaaes Tiwa Lifianuuandadumeadaodad

; y " Fa .
A (p>0.05) lasaunasoavniui lauaad 3 lua1s1999 uaz nmie Falaena la
o p E} u
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ﬂ’ﬂiJl,ﬂEl’J‘lgl}ﬂJﬂ‘Uﬂiz‘Ll'Juﬂﬁ‘H?ﬂTElﬂﬂN LU ﬂ’)'ll]ﬁ'li]’l‘iﬂqluﬂ'l?ﬁl&ﬁl']ﬂ‘llﬂ\‘lu‘iﬁ']ﬂLlﬁgﬂi‘ﬂf N3
= A AAa ' a =
VDI ﬂ’]iﬁ?ﬂslﬂ ﬂ?ilﬂiﬂgmﬂiﬂ‘ﬂ@ﬂﬁﬁhﬂﬂﬁ ﬂWSLu’]ﬁf‘ITEl“U'E]\YE]uﬂiﬁ‘I{ﬁTi G RIZAN
¥ ¥ ' =
ﬂ‘j%‘lJ’Jléﬂﬁmﬂ'Il]ﬂﬁ“dBM "'UENEWI’SJHW Tﬂﬂmwwmiigmwmumwaﬂaﬂ'rnﬂaﬂuuﬂmmm
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lﬂ]ﬂﬂlumﬂﬂﬂaﬂlﬁﬁluu'] e QWLﬂf’I@LﬁGLuHHWMﬁJu 1 tosimua ﬂzﬂWiﬂﬂ@iWﬂjiﬁﬁlﬂﬂmﬂqu]

1 a

4 o 4 A = 2 o " Y =
anad 1 esiFuaruny (Uszifies, 2534) gungiiluhdidemansznunemsvuuen Tuile

vaarld WU Tiguglang 24 easaFomuaz ganii 32 esrmsadue vzvh gy

a

o X
uenTaHegaUY (Jiang ef al., 2000)
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A ] =Y %‘ A 9 Fd P 1 o
aseiio gamgiiluhilFlunsoyuadsinawiinanaian 3 i

P

nan mgamgiiluihinldlunseuniadeiuns iy (esmsaido)
() ganmsnAnesii FAMINAADIT2 ¥AN3NAAAT3 pralue
0 28.340.26 28.8+0.15 28.8+0.15
1 28.4+0.23 28.940.12 29.10.06
2 26.540.17 26.7+0.15 26.80.06
3 27.540.25 28.140.20 28.0+0.12
4 28.120.15 28.60.12 28.540.12
5 29.2:40.38 29.4+0.15 29.5:0.15
6 28.040.15 28.3+0.06 28.540.10
7 28.340.17 28.640.15 28.5+0.12
8 27.9+0.23 28.0+0.10 27.9+0.15
9 28.140.15 28.040.06 28.0+0.10
10 28.9+0.12 28.940.10 29.0+0.06
11 28.6+0.17 28.920.12 28.740.15
12 27.520.10 27.6£0.21 27.540.15
13 27.940.10 27.840.25 28.10.15
14 28.8+0.06 29.120.10 29.0+0.06
15 28.740.17 28.340.25 28.740.15
16 28.0+0.10 28.540.15 27.9+0.10
17 29.1:0.10 29.4+0.06 29.340.10
18 28.7+0.15 28.6+0.23 28.740.15
19 27.9+0.10 28.0+0.10 28.140.15
20 27.840.16 28.040.10 28.1£0.10
Aundo 28.240.63" 28.440.65" 28 4+0.64° 0.469
min 26.5 26.7 26.8
max 29.2 294 29.5

yiema $hus a - i luuanaasulumoueu vineds lifinnuuandreiuediainiud iy

NWFDA (P>0.05)
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1 ()
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amiiie maamailnhilFlumseyadedunswiuanaieiu 3 nuy

e y
15inaeendaunazaleluin

4 ¥ A A
ﬂ%mmaﬂﬂm%mﬁazmﬂium ATDANITNADDN Glu“}jﬂﬂﬁ‘ﬂﬂﬂﬂﬂﬂl nunNIvYUIagn

@ 9

swnswluszuudlandeudunlasutienii 50% ynq 2 Tu (gaaIuge) FANTNARBIN2 1

Y

f
= Y ¥ = % - A Ao
umseyagniamunswluszuulaimyuiey uaz yaamaassis hiimseyuiagni
funsmluszuudaimyuiow Taeiimsiasy Tnmmdey uazuunii@ey meluszu iy
IR UNRIMIAY 7.040.62 7.2+0.42 UIAZ7.120.44 Hiadnsu/ans awdan uaziiled I
! r E; - -dl. sw‘ g’l 1

add wun aundelinaesndouiiazaisluiiveans 3 yamsneans Wikalidinam

T Qs = 1 o o o 1 d‘ = ﬂ' g
uanAN U eaaaedeTiisd 1Y (p>0.05) Tagaundodsunmesndnunazaie i lduans
13 uars1an10 uaz nwmn7 Taena liSnaeengunazaielui (Dissolved Oxygen : DO)
=1 o A o & 1 o a o JA o a
Suifaseiifianudiadensmsaiamioudaioun Taei lar luwaiouszina
s E.ld' 1 %’ =) oy d' g a1 ‘o ' s A w 1 s Y
suaseldie luunanhilSnasensnuiazaigluiiamdini 2 Naaniuaeans vniiu

L} = d‘ 1 /dy = as =3 1
tangou Yamue daran uazdaada iesnmlannartiveiiodorziiruaolumsniola

_ ; 5 ¥ LT

(Acensory Branthing Organ) muﬂ?mma@ﬂmﬁ]ua:a1&1'1uu1m“l%'°luﬂmaamq Tsipasdnm

3 aansu/ans (aud, 2529)
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= = H Y 9
Wnwesndnunazarluihlunseynaniniunsi

nan (1) (Haaniu/aag) p-value
ﬁlgﬂm‘amamﬁl ﬂ;ﬂmwﬂam‘ﬁz Ggﬂmsmamﬁ?)
0 7.3£0.08 7.240.03 7.20.31
1 6.820.42 6.9+0.10 6.6+0.34
2 7.8+0.32 8.440.14 8.240.27
3 5.4+0.73 7.3+0.70 6.6+0.21
4 6.8+0.29 6.9+0.32 6.9%0.17
5 5.340.03 6.1£0.21 5.8+0.24
6 6.940.22 7.4+0.19 7.120.31
7 6.4+0.06 6.5+0.24 6.6+0.15
8 7.1£0.11 7.2+0.04 7.240.09
9 7.4%0.13 7.340.05 7.4+0.04
10 7.240.09 7.240.04 7.240.10
11 7.240.07 7.240.11 7.340.16
12 7.340.11 7.3+0.10 7.4+0.09
13 7.3+0.09 7.3£0.02 7.3+0.03
14 7.340.01 7.340.03 7.340.03
15 7.320.01 7.30.02 7.3+0.01
16 7.240.03 7.2+0.02 7.240.04
17 7.340.06 7.3£0.05 7.340.03
18 7.240.02 7.240.03 7.240.02
19 7.2+0.05 7.240.07 7.140.02
20 7.2+0.07 7.3+0.05 7.3+0.12
Aunde 7.0+0.62° 7.2+0.42° 7.140.44° 0.447
min 53 6.1 5.8
max 7.8 8.4 8.2

9

winoma 803 a = 0 liuanaadulunuauen wineds lifianuuandafuediiiedy

N19a99 (P>0.05)
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e
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nmswmagﬂQaﬂmﬂﬂﬂuszuuﬂﬂmwyuﬁﬂu uag ‘]qfﬂm‘i“lflﬂﬁﬂ{ﬁfﬁ NUNMTBULIAGNTIN

a

(4.3

¥ = = = =}
fwnswluszuuTaihmuieu Tasiimsaiy TweneGon uazuuntifen meluszu vu

2 ANRAUINAY 7.940 26 7.9+£0.24 1aZ8.040.25 MUA N LAzl 1L IUNITDA WU
] - = ] %,’ 2 (= 1 s an
anpasanuilunsailuaraluieans 3 yanisnanes Tiwa lusianuuanaiaiunieana
1 oS @ o w i ] = 1 = ~
ataiiiod ey (p>0.05) TaesunasyTimannuilunsaidluarlumlduaas i lumaein
= v a3 ol 1 ¥ 4 o s & W i 1
uaz amids manuilunsadiudveuhimnzavdmiumsmiz@esdaiiiaieg
' 1 ] 3 1 3 1 9 & o 1) a1 =
521914 6.5 — 9.0 Maudunsaiiua1aveni wAIHan 1IN IHTTHEA1 9 UM3
- 2 1 ) = 1 A < a = A
uandinduvs oanas wu anuilunsadiuaavzmuanuilunsve e Tudis (szioq,
s = 1 - [ = = =) = =
2534) seaunnuilunsaidluaiai 7.4 s ddedunsns gau Taduasinms 1danga
1 — 1 o s v w <) o
drdianuidunsaidiuaie 8.2 wihlitsasseavesdaiuni iy 100 1Wesidud (Chen

and Chen, 2003)
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= N < o3 ' H = 1 w
asni11 manuiunsadudwvesilumseyadeiunsiiuandiaiu 3wy

1 I~] 3 [ g
AmaNuilunsaluaeue Il

a1 () 3 I 5 p-value
PAN1INAADIN YANTNAADINZ  FANTNAADINI
0 7.840.07 7.8+0.12 7.6+0.42
1 8.1:0.04 8.140.08 8.040.07
2 8.0+0.14 8.340.02 8.3+0.06
3 7.540.19 7.640.14 7.8:0.20
4 7.940.18 7.9+0.05 7.940.01
5 7.4+0.10 7.740.10 7.740.10
6 7.8+0.16 8.140.06 8.0+£0.03
s 7.6+0.18 7.8+0.02 7.8+0.10
8 8.140.05 8.140.06 8.0+£0.06
9 8.34£0.10 8.3+0.06 8.240.15
10 7.740.03 7.740.10 7.640.31
11 7.940.04 7.940.05 7.940.07
12 8.1+0.08 8.140.05 8.0£0.05
13 8.340.03 8.2+0.14 8.3+0.02
14 7.6+0.14 7.5+0.21 7.740.04
15 7.9+0.03 8.0+0.06 7.940.05
16 8.1+0.04 8.1+0.08 8.4+0.54
17 8.240.13 8.3+0.02 8.3+0.00
18 7.540.20 7.6+0.14 7.640.13
19 7.940.11 7.940.05 7.840.11
20 8.0+0.04 8.0+0.01 8.0+0.04
Aunas 7.9+0.26" 7.9+0.24" 8.0+0.25° 0.692
min 7.4 75 7.6
max 8.3 8.3 8.4

WeIHg 803 a = 1 liuanaadulunuauen vuneds ludanuuandaiuediaii

NADA (P>0.05)

=

Tod 1Ay

]
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Hunsmluszuudlandeusundeudie 50% ynq 2 Fu (gaagu) gAn1INAaBIN2 Wil
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ziites, 2534) manudluaeiisniwadonisiauveenled calcium —  stimulated
; : 9/ y ¥ : @ 1 A=
dephosphorylating enzyme FawulanionypIRan NI manuduaraidsum 25 uay
a a w oA [ = o = A | = v
250 fadnu/Ansues Caco, szt liimamaiay Iddfmionveads nlFinaainiueig
o o L v P 1 1 A v 1 o o 9 R Ay ' 3
daziilfen el lugefidiegizozndaaenasiuihau lddnigeiigeegszezneuns
P vy 3 v o o el Y s
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A & ¥ 9 ¥ A " w
MINWNIL2 ﬂ?um.lmanumwamﬂumamﬂgmaf]qﬂmﬂimmmmaﬂu ERISINT

o ] g s oA o &
PSunaanuiluaaredidl (Haanin/anivedCaco,)
3

a1 () I 3 Z p-value
‘Ijﬂﬂ'l'i“ﬂﬂa’t]\iﬂl ‘Ijﬂﬂﬁﬂﬂﬂ’mﬂZ “!éﬂm‘i‘lflﬂﬁﬂd‘lﬂ

0 253+18.2 2516.1 251416.3

1 249421.0 246+7.2 25749.5

2 233+11.6 250+10.0 263+15.3

3 243+247 246413.9 252+26.2

4 320458.1 277+18.6 279+14.2

5 241%18.0 265+5.0 241435.0

6 250+60.8 27745.8 237+57.7

7 309+16.3 27123 296+47.6

8 251410.1 247+16.3 279+35.9

9 244+18.3 239+15.0 261416.2

10 241122 24545.0 253+18.2

11 263483 259+1.2 261+15.5

12 261+5.0 259+14.2 255+4.2

13 245£15.0 269+4.2 236426.0

14 253+11.6 2714423 254+13.1

15 2514+5.8 248+25.1 2474253

16 279+16.0 281+30.6 273+14.5

17 260+4.0 264+12.2 248+10.6

18 271+16.8 2674252 274436.5

19 267£25.2 263+11.4 258453

20 275423.0 276+16.4 255+7.6

Aunde 260+21.2" 261=12.7" 259+14.9° 0.929

min 233 239 236
max 320 281 296

o as

wnemg 8015 a = 7 uandasulumauen wineds lillanuunnaeiuediihisd iy

]

NWADH (P>0.05)
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a

e

9 = o =} = =N =) A a
FunswluszouDamimyuiou Tastinsady Twmadon vazuunihdon neluszu

2SR A 0.240.15 0.240.16 11@20.3+0.17 Haani/ans AWAIED LagiiamuIUNI

- e 1 1 .:; =1 g 3’; a Y L P=]
488 nuh sunanFinauey Tud - Tulaswuluivesns 3 yaninaaes Tiwa luiinnu

@ ar

) o A ’ = ] ! d‘. = %
uAnATUN s asi1a T isd A (p>0.05) TasaundSunawen Tl - Tulasou lwih
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1&uand 3 luasei 3 uaz mmwnio Tagia lawen Tudiosau (Total ammonia nitrogen)

o Y

w o ] dy @ ° A ‘:3' 1 . 3/ A A
insziimgaluyemnz@esdaiinninsaeaunudY (Intensive) waglaomishi

1 =i

- ' 2 B — 9 1 A =
Tﬂsmuqdizmwmmmmauammqmﬂ«mmmﬂ W31z T uamen Tude dIUKEeY
o i B o - e A b ' Voo e BN, i
anfegludaniedoutazszazaudioginuniuiie 398 19dIHANTENUADAITAI 4
1 ar =1 4:9{‘ At =1 =3 ' ar ’n’ 1 v
wua suleseulud-uey Tudle twenianuiluivdeda liunszizawwanonszuiums
1 £y T
Hani B uas UL A4 NT UV 19N1Y TINRIVUIUATTVUO8UDIUTIDDNUDNTIINY (WU
=y a 9 9 o 4 = ~ 1
Fuuaz lwngsas, 2544) Tasdnaaanududuuedu lesou Tus-uow Tl ivuzauas

4 ar nz%,' a0 ¥ A oa w 1A =)
MImnzanda i iaiiesndl 0.02 Hadniuaeans (luws, 2528)
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1319013 Wanamey Tidle - Tulasau TumssyanamMunsIIuIuANANNY 3 11y
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Wuawen e - Tulasau Giadniuaas)

1381 (7U) ) 3 I p-value
FANINAADINT  FANTNAADINZ  FANITNADBIN3
0 0.2+0.04 0.240.18 0.10.01
1 0.4+0.02 0.640.40 0.3+0.00
2 0.6+0.15 0.6+0.05 0.620.04
3 0.0£0.02 0.00.00 0.0+0.01
4 0.120.06 0.040.01 0.0£0.01
5 0.0£0.00 0.0+0.00 0.00.01
6 0.120.06 0.120.03 0.10.03
7 0.1£0.05 0.1+£0.04 0.3+0.37
8 0.1£0.06 0.1£0.06 0.340.36
9 0.1£0.06 0.1£0.06 0.3+0.36
10 0.120.04 0.1£0.06 0.2+0.24
11 0.240.05 0.240.08 0.3+0.27
12 0.2+0.04 0.240.05 0.3+0.30
13 0.2+0.02 0.2+0.04 0.3+0.23
14 0.2+0.03 0.2+0.04 0.3+£0.15
15 0.240.04 0.240.03 0.4+0.23
16 0.320.03 0.220.04 0.4+0.10
17 0.30.03 0.3+0.03 0.4£0.16
18 0.40.05 0.30.02 0.5+0.14
19 0.4+0.01 0.4+0.02 0.540.14
20 0.4+0.10 0.4+0.03 0.6+£0.13
Aundv 0.240.15 0.240.16 0.3+0.17 0.226
min 0.0 0.0 0.0
max 0.6 0.6 0.6

winemg 53 a = 0 lduanmanulunuonen wineds lilinnwuanarsiuedaihivdnty

N19@aa (P>0.05)
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