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Effects of dried Mexican kale (Cnidoscolus aconitifolius) leaf meal in
formula on the growth rate and survival rate of Nile tilapia
(Oreocromis niloticus)
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ABSTRACT: This study aims to investigate the effects of using dried and ground Mexican kale leaves in tilapia feed.
A completely randomized design (CRD) was planned for the study with four treatments. The study investigated fish
feeding patterns for Nile tilapia (Oreochromis niloticus) with an average starting weight of 0.893+0.141 g, an initial
length of 2.784+0.367 cm, and an initial body width of 0.834+0.186 cm were raised in 12 cement ponds with a water
capacity of 1 x 2 x 0.8 meters at a density of 50 fish/pond for 12 weeks. The feed contained a percentage of 0 (T1;
control), 9 (T2), 14 (T3), and 19 (T4) dried and ground Mexican kale leaves at the local research center in Ban Tad
from May to July 2023. It was determined that the T2 feed had a specific growth rate in weight of 5.824+0.291 for
tilapia, which was comparable to the T3 feed (5.827+0.199, P>0.05) but substantially higher than the control feed
(T1, 5.638 + 0.174) and T4 (5.557+0.210) (P<0.05). The survival rate of tilapia fed with T2 feed was the highest at
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84.443+1.928, followed by T3, T1, and T4 at 83.333+3.335, 83.333+3.335, and 83.110+3.006, respectively (P > 0.05).
The feed conversion ratio (FCR) was the lowest at 1.196+0.050, and the cost of feed ingredients was the lowest at
45.32 Baht/kg. This indicates that using a percentage of 14 dried and ground Mexican kale leaves in tilapia feed
resulted in the best growth without affecting the survival rate and FCR.

Keywords: Mexican kale; growth rate; survival rate; cost
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A: sun dry Mexican kale leaf, B and C: dried Mexican kale leaf meal,

D: mixed dried Mexican kale leaf meal and another Ingredients.

Table 1 Chemical composition by proximate analysis of Nile tilapia

Chemical composition Mexican kale (Cnidoscolus aconitifolius) \eaf
Crude Protein (%) fresh 6.15
Crude Protein (%) dry 27.24

Moisture (%) 81.25
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Table 2 Nile tilapia feed diet formulas and chemical composition by proximate analysis

534

Mexican kale (Cnidoscolus aconitifolius) leaf (%)

Ingredients 0% 9% 14% 19%
(control)
Fish meal 20 17 14 12
Soybean meal 30 25 24 22
Rice barn 35 25 17 9
Dried Mexican kale leaves - 18 30 a2
Broken rice 5 5 5 5
Substance 5 5 5 5
Combined vitamins and minerals 1 1 1 1
Vegetable oil 3 3 3 3
Di- calcium phosphate 1 1 1 1
Total (%) 100 100 100 100
Chemical composition by proximate analysis
Crude Protein (%) 44.94 42.98 39.75 40.63
Crude Fat (%) 8.24 9.77 8.73 9.37
Crude Fiber (%) 2.09 3.04 4.48 4.18
Ash (%) 10.44 10.33 10.42 10.04
Moisture (%) 3.06 291 3.02 2.99
Nitrogen free extract (NEF, %) 31.18 30.97 32.72 33.68
Digestible energy (Kcal/diets 100 g) 283.99 289.81 278.47 283.31
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Table 3 Growth rate, survival rate and feed conversion ratio of Nile Tilapia fed experimental diets for 12 weeks

(mean + SD)
Parameters dried Mexican kale (Cnidoscolus aconitifolius) leaf meal (%)
0 % (control, T1) 9% (T2) 14% (T3) 19% (T4)
Initial weight (g) 0.893+0.141 0.893+0.141 0.893+0.141 0.893+0.141
Final weight (g) 102.815+14.269°  122.490+30.067°  120.833+19.292°  96.523+17.249°

Average daily weight gain (g/day)
Specific growth rate in weight (%)
Initial total length (cm)

Final total length (cm)

Average daily total length gain (g/day)
Specific growth rate in total length (%)
Initial body width (cm)

Final body width (cm)

Average daily body width gain (g/day)
Specific growth rate in body width (%)
Survival rate (%)

FCR

1.213+0.170°
5.638+0.174°
2.784+0.367
17.355+1.048°
0.174+0.012°
2.176+0.074°
0.834+0.186
5.648+0.355"
0.057+0.004°
2.275+0.075°
83.333+3.335
1.196+0.050

1.448+0.358°
5.824+0.291°
2.784+0.367
18.144+1.686°
0.183+0.020°
2.227+0.111°
0.834+0.186
5.866+0.678%
0.060+0.008%°
2.315+0.138%
84.443+1.928
1.203+0.031

1.428+0.230°
5.827+0.199°
2.784+0.367
18.267+1.422°
0.184+0.017°
2.236+0.088°
0.834+0.186
5.986+0.452°
0.061+0.005°
2.343+0.093°
83.333+3.335
1.232+0.019

1.139+0.205°
5.557+0.210°
2.784+0.367
16.796+0.993°
0.167+0.012°
2.138+0.069°
0.834+0.186
5.274+0.240°
0.053+0.003¢
2.194+0.054¢
83.110+3.006
1.252+0.060

Notes: Difference of English characters in the same row showed statistically significant difference at 95%

confidence intervals (P<0.05) with Duncan New Multiple Rang Test (DMRT).
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Tneflhminisuduade 15.58 nfu 1w 30 Frenseds iedunsedauun 1.2 x 1.2 x 1.2 was sgemsiiouiiou ¢
ans sesulusAufenas 35 Tagldnndumdsumulandudosa 0, 25, 50 uag 75 muddu TremsluuSaariuauds
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31897149849 Mukaromah et al. (2024) finmaeufunslunssdu (Leucaena leucocephala) Tusimsuarilaluszauning
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5.7 N3N AUBTI 5-8 WwURAS Tunsedsunn 1xIx1 weg Usuanmdainsunaaes 7 Ju emsUsunuievas 5 Juas 2
a%a fio 08.00 way 16.00 Wi Wusveriaan 40 Tu wuin Samnaasaiulasine vewandaiintuemsiiunslunseiu
Yovay 10 flengefiantoray 5.00:3.40 wideundunssdufintu Semmaiagdivlavesadanduanas

Qzumwﬁ']

HadnsgviRunmdiluladssUalasseian 12 dUav dnsesivianuamiidlamias 1 a3 vinisideu

[ @

snentutenn 2 dUam wud usavyanisneaesiiinundliuandeiulunnisiives (P>0.05) Al seAugumaiiy

-

a

iwdvaylutis 30.12+0.40-30.13+0.41 srmwaldea Arnuidunsadusiiaade 8.02+0.12-8.10+0.13 Usunauenluile
L0y 0.057+0.018-0.061+0.017 adn3usedns Aramidusiiaade 99.50£2.59-100.17:2.58 fadn3udedns s

pondlauavanslutieay 5.39+0.10-5.48+0.02 fiaansusioans (Table 4)

Table 4 Water quality parameters in different treatments (mean + SD)

Water quality parameter dried Mexican kale (Cnidoscolus aconitifolius) \eaf meal (%)

0 % (control, T1) 9% (T2) 14% (T3) 19% (T4)
Temperature (°c) 30.13+0.41 30.12+0.40 30.14+0.39 30.13+0.38
pH 8.05+0.10 8.10+0.13 8.02+0.12 8.07+0.08
Total ammonia (mg/L) 0.058+0.018 0.057+0.018 0.058+0.018 0.061+0.017
Alkalinity (mg/L) 99.50+2.59 100.17+2.58 100.16+2.31 100.17+2.31
Dissolve oxygen (mg/L) 5.40+0.10 5.43+0.06 5.39+0.10 5.48+0.02
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< o a
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q

57.30 wae 65.60 aua1au Jagmsililupzindndtuuiduinnluazdisane Yaituiosay 15-40 Annaandessesas

'
P~
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innata) %3 aldlung1anen (Kukiya) NABNUEINIS0anA UNULMA LR e 3.50 Unaanlansy @ wanaliuiudnluds
P e y !



KHON KAEN AGRICULTURE JOURNAL 53 (3): 530-541 (2025)./d0i:10.14456/kaj.2025.xx. 539

wiswgrnaninmsliluaziidindsulunsifeesadanmnsoanalddelunsuinewmadssuaniia Snvisdianunsatisinumsns
amﬂ’liﬁqwﬁmqﬁuﬁﬁi’lmqq W Yatuwasnindandesls aenadastunanisfinuives Fouzi and Deepani (2018) 74
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Table 5 Feed ingredients cost per kilogram

Ingredients dried Mexican kale (Cnidoscolus aconitifolius) leaf meal (%)
0 % 9% (T2) 14% (T3) 19% (T4)
(control, T1)
Fish meal (baht/kg) 40 34 28 24
Soybean meal (baht/kg) 10.2 8.5 8.16 7.48
Rice barn (baht/kg) 2.1 1.5 1.02 0.54
Broken rice(baht/kg) 0.6 0.6 0.6 0.6
Substance(baht/kg) 55 55 55 5.5
Combined vitamins and minerals(baht/kg) 2.5 2.5 2.5 2.5
Vegetable oil(baht/kg) 2.7 2.7 2.7 2.7
Di-calcium phosphate(baht/kg) 2 2 2 2
Feed ingredients cost (baht/kg) 65.60 57.30 50.48 45.32
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