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Abstract

Rugose frog (Hoplobatrachus rugulosus), an economic species, is widely cultivated due to rapid
growing, less cultivation area, short cultivation period, and domestically and internationally high demands.
However, one of the major problems in its cultivation is unstable growth, resulting from high stocking density
and/or unappropriated nutrition, which leads to the difference in size, frogs’ cannibalism, and low production,
although size measurement implemented. The objective of this research was to study the effects of Spirulina
(Arthrospira platensis) combined in five levels, namely, 0%(control), 1.5%, 3.0%, 4.5%, and 6.0% into feeding
formula to investigate survival, growth, and haematology levels of H. rugulosus raised in cement ponds for eight
weeks. A completely randomized design (CRD) was used to conduct the five treatments with three replications.
The result indicated that survival rate, final weight, weight gain, average daily gain, specific growth rate, and
feed conversion ratio of H. rugulosus cultivated with A. platensis level of 4.5% was best but not significantly
different (P>0.05). However, leukocyte, erythrocyte, haemoglobin, and haematocrit of H. rugulosus cultivated
with A. platensis level of 4.5% were highest and significantly different (P<0.05) compared to the control group.
In conclusion, the present results revealed that dietary supplementation with A. platensis at 4.5% level is likely
to increase survival and growth performance in H. rugulosus that farmer could apply this information to improve

their production.
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Arthrospira platensis levels in dietary (%)

Ingredients (kg) 0.00 1.50 3.00 4.50 6.00
(T1) (T2) (T3) (T4) (T5)
Fish meal (55 %CP) 45 40 39.5 38 34
Soybean meal (45 %CP) 26 29 28 27 30
Rice bran 12 15 15 16 16
Broken rice 14 11.5 11.5 11.5 11
Arthrospira platensis meal (62 %CP) 0.00 1.50 3.00 4.50 6.00
Fish oil 1 1 1 1 1
alpha starch 1 1 1 1 1
“Premix vitamin-mineral for aquatic animals (SUN-MIX®) 1 1 1 1 1
Total 100 100 100 100 100
Nutrient composition by analysis
Dry matter (DM) 88.83 88.84 88.89 88.92 88.90
-------------------------- % Of DM =---mmmmmmmmmemeeeee
Organic matter (OM) 87.45 88.08 88.13 88.13 88.94
Crude protein (CP) 40.00 39.93 40.15 39.96 40.15
Ether extract (EE) 17.01 17.21 17.26 17.40 17.17
Crude fiber (CF) 2.34 2.74 2.79 2.91 3.12
*’Nitrogen free extract (NFE) 28.92 29.52 29.47 29.84 30.58
Energy content, protein: energy ratio and feed cost calculated
¥Apparent Digestible Energy (DE, kcal/kg) 3208 3115 3094 3049 3036
DE: Protein ratio (kcal/ g Protein) 8.02 7.80 7.71 7.63 7.56
Protein: DE (mg Protein/kcal DE) 124.67 128.18 129.74 131.01 132.21
Price (Baht/kg) 29.94 33.52 38.38 42.90 46.84
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Premix vitamin-mineral for aquatic animals (SUN-MIX®): of 1 kg has Vitamin-A 500,000 U, Vitamin-D3 100,000 IU, Vitamin-E
5,000 mg, Vitamin-K 2,000 mg, Vitamin-B1 2,500 mg. Vitamin-B2 1,000 mg, Vitamin-B6 1,000 mg, Vitamin-C 10,000 mg, Vitamin-

B12 10 mg, niacin 3,000 mg, pantothenic acid 3,000 mg, folic acid 300 mg, inositol 1,000 mg, biotin 10 mg and full filling media

substrate 1,000 g.

T’Nitrogen free extract (NFE) (%) = 100 - % (Crude protein - Crude lipid - Crude fiber - total ash - moisture) [16]
“Digestible energy (DE) (kcal/100g) = (%Protein x3.5) + (%Lipid x 8.0) + (%NFE x2.5) [16]
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platensis Aszauuanarsns ludanuuandonin
n198a (P>0.05) Taunuildsu A. platensis 1
J2QU 4.5 Lﬂaiﬁﬁuﬂmﬁmmms faanisvea
mmmzmm}%mLauimﬁﬂ'ﬁmuﬁvlﬁ%'umvmgm
au Ao f5a3N3380An 70.18 £ 1.71 Wasifud
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W 5.25 + 1.23 1WasiTuadadin LazaaIIN1g
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803IMITONANBVBINUM (Hoplobatrachus rugulosus) N IATUBIMNIHEN Arthrospira platensis WANFNINY

Arthrospira platensis levels (%)

Parameters Weeks
T1(0.0) T2 (1.5) T3 (3.0) T4 (4.5) T5 (6.0)
Body weight (BW), g/frog 0 10.53£0.02 10.64+0.05  10.56+0.03  10.57+0.04  10.470.02
2 20.12+2.82 19.81£2.43  20.66+2.12  22.59+2.13  19.99+2.65
4 35.14+2.88°°  38.27+2.90°  34.20+2.78° 40.33x2.24°  33.89+2.27°
6 47.29+2.06°  52.84+2.25° 54.18+2.68"° 57.88+2.53° 51.61x2.91°
8 64.24+2.23 64.63+3.52  65.50£2.15  67.45:220  62.00£2.25
Weight gain (WG), g 2 9.59+0.13 9.17+0.31 10.10£0.20  12.02+0.13  9.52+0.40
4 24.61+0.03 27.63+0.13  23.64+0.08  29.76+0.70  23.42+0.11
6 36.76+0.08°  42.20£0.03°  43.62:0.13° 47.31:0.20°  41.140.25
8 53.71£0.13 53.99+0.23  54.94+0.20 56.88:0.13  52.53+0.21
Average daily gain (ADG), g/frog/day 2 0.50£0.32 0.54+0.44 0.58+0.50 0.61+0.31 0.660.25
4 1.07+0.29°° 1.31:x0.41°  0.96+0.32°  1.26£0.39°  0.990.40°
6 1.04+0.01 1.03+0.03 1.07+0.03 1.20£0.04 1.12+0.02
8 1.24+0.12 1.25+0.15 1.26+0.05 1.30£0.14 1.23+0.03
Specific growth rate (SGR), %/day 2 3.54%1.18 3.65£2.11 3.66+2.14 3.73£2.10 3.63£1.52
4 4.001.08 4.17+1.50 3.78+1.41 4.19+1.26 3.83+1.61
6 4.67+1.28 4.56%1.30 4.64+1.77 4.69+1.47 4.53+1.41
8 5.05%1.25 5.18+1.26 5.19+1.68 5.25+1.23 477+1.74
Feed conversion ratio (FCR) 2 0.64£0.13° 0.69+0.75"  0.66£0.46™  0.64:0.07°  0.66+0.03°
4 0.73%0.03 0.74+0.05 0.780.04 0.68+0.10 0.75+0.03
6 0.85+0.06 0.86+0.07 0.87+0.05  0.81+0.07  0.84+0.06
8 1.040.02 1.02+0.03 1.05+0.04 0.95+0.03 1.07+0.02
Survival rate (SR), % 0 100+0.00 100£0.00 100+0.00 100£0.00 1000.00
2 84.88+1.62 84.44+152  86.67+1.10  86.33+1.67  83.33%1.25
4 73.33+1.33 72224172 7444162 75224188  71.22+1.72
6 69.33+1.23 70.89+1.39  69.84%1.62  72.15+1.88  67.78+1.36
8 67.25+1.47 69.30+1.18  68.00£1.92  70.18+1.71  66.50+1.32

Values are means of three replicates + SD. Means with the different superscript letters are significantly different (P<0.05)
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qmﬂgﬁmadﬁw AN UAN95IN wazan oI
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MaResny [17] wazlifianuuandranunisaia

(P>0.05)

"1319 3 Qﬂ/LﬂWWﬁ’]luﬂE}“ﬂ@ﬂﬂﬂ ARBATZUZIANMIANT

Arthrospira platensis levels (%)

Parameters

T1(0.0) T2 (1.5) T3 (3.0) T4 (4.5) T5 (6.0)
pH 8.72+0.22 8.66+0.20 8.5610.25 8.63+0.18 8.590.13
Dissolved oxygen (mg/L) 7.52+2.60 7.60+2.50 7.45+2.66 7.6412.60 7.75+2.54
Water temperature (°C) 29.53+1.20 29.75+0.89 29.80+1.12 30.02+0.92 29.81+1.23
Total alkalinity (mg/L as CaCO,) 126+1.45 125+1.62 127+1.52 128+1.48 129+1.46
Total ammonia-nitrogen (mg/L) 0.02+0.01 0.03+0.01 0.02+0.01 0.03+0.02 0.02+0.01

Values are means of three replicates + SD. Means with the different superscript letters are significantly different (P<0.05)

f1RTUAaRATNE1VBINLUY WA b I
A1919 4 WU USunamdatiearninazidaiian
LAY haemoglobin W&z haematocrit VaINUW LATL

A. platensis N320U 4.5 1Wasibud (uszm 8 stlenyt

a a ~ =) ~ =) " .
JUsunudalionan Waldaauas A1 haemoglobin
LAz haematocrit §4NEA LAHANLANAIINII
siidadIdkpgan (P<0.05) tlatSuunyuny

ﬂ@;uﬁvl,ﬁv[ﬁ%"i_l A. platensis

13719 4 A LARAINL1VINUWNT bGIU Arthrospira platensis e1w1367190% 5 520U 1Juszzian 8 sUan

Arthrospira platensis levels in diet (%)

T1 (0.0) T2 (1.5) T3 (3.0) T4 (4.5) T5 (6.0)

Parameters

261.77+2.32° 333.28+74.20° 345.84+32.95°  362.96+1.02°  289.82+35.04°

leukocyte, x 103/},lL

erythrocyte, x 10¥/UL 120.00+0.02° 100.00+0.02° 130.00£0.06°  190.00£0.10°  120.000.06°
haemoglobin (HGB), g/dL 7.56+0.015° 7.68+0.26" 7.73£1.63° 9.16+1.48° 7.53£1.21°
haematocrit (HCT), % 2.56+0.10° 2.96+0.42° 2.76+1.12° 4.73+2.29° 2.40£0.49°

Values are means of three replicates + SD. Means with the different superscript letters are significantly different (P<0.05)

a 4
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Ine (USurmdatioav1iuazidaifoauas
@1 haemoglobin L8z haematocrit) ‘ﬁlgdﬂ’j’vgﬂﬂ’li
NARBIAN FEAARBINUNAMIANEINTIBNUHETES
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LazeasINNsIeaa1s nuilasuenisnay A.
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W& Cladophora sp. 5.0 tafifud uaznguaIugw
LAl LANANIAUNIFEA (P>0.05) LEULABIA
Patchanee and Arunkamol [8] 31891931180
NaLRRBI (Hemibagrus filamentus) ‘ﬁ ng 3678

0IMILEIW A. platensis lugduuuae 4 3zaU Ao
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0 (NdNAIWAX), 5, 15 uaz 30 iafidud wui Ua
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ANMUUANANNUNIIENG (P<0.05) LTWLABIND
lbrahem et al. [7] Wu31 Ua1#a (Oreochromis
niloticus) ‘ﬁlf‘u A. platensis TuaSunoe 5,7.5,10, 15
U8z 20 N3 ¢ 811113 1 Nlansu Imaesydule
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at1413fa13 Dernekbasi et al. [29] ladnsHav0
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(P>0.05) adglsfiann wudn nuuifilesu A
platensis 13260 4.5 1Wasidud ﬁﬁmﬁfﬂﬁaq@ﬁm
LLa:ﬁmﬁfﬂﬁLﬁMfmp (P<0.05) ﬂdﬁﬂ@luﬁvlﬂﬁ%'u
A. platensis TuganW# 6 wanansusinuinny
wTilesu A. platensis Tuszen 4.5 1asifud Jdn
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