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KEYWORDS Abstract:
Crustacean Introduction: The red swamp crayfish is native to southern USA and north-
eastern Mexico. It has been introduced into the most continents for aquaculture
Herbs and aquarium ornamental animals. Farm intensification in recent years has
Hemolvmoh increased the incidence and severity of infectious diseases. Using herbs to
ymp prevent aquaculture disease highlights a more environmental friendly method of
Immunization  disease control. Ginger is often used as a medicinal herb and spice. It enhances

disease resistance and non-specific immunity. This study performed to find the
effect of feeding with ginger powder on this species.

Materials and methods: A total number of 120 red swamp crayfish with an
average weight of 2.80 + 0.05 g were randomly distributed into aquariums and
then fed with diets containing 0, 0.5, 1, and 1.5% ginger powder (To, Tos%, T1%
and T15%, respectively) for 8 weeks. The growth indices and body chemicals
were assessed at the end of the feeding period. Moreover, hemolymph samples
were collected from the ventral abdominal sinus to evaluate immune indices.
Results and Discussion: According to the results, the growth and survival rate
were significantly higher in T1. Additionally, it showed the highest PER, LER,
and the lowest FCR. Proximate compositions showed that protein was
significantly increased in Ti. The lipid was decreased in Tis. The lowest ash
content and the highest moisture level were found in T1s. Moreover, there was
no significant difference in total hemocyte counts between Tos, and Tis. The
semi-granular cells were significantly higher after dietary supplementation with
1% ginger, while the control group exhibited a significant decrease in hyaline
cells.
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Conclusion: This research demonstrated that using 1% ginger in diets could
improve the growth of red swamp crayfish.

*Corresponding author: majidreza@guilan.ac.ir
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Table 1 Proximate analysis of the commercial diet (Faradaneh Co., Iran)

Chemical composition %
Crude protein 39-41
Crude fat 7-11
Crude fiber 2-4
Ash 8-3
Moisture 5-10
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Table 2 Growth performance of red swamp crayfish (Procambarus clarkii) fed with different levels of

ginger powder (Mean * SE)

Experimental treatments (% ginger powder)

Indices 0 0.5 1 1.5
Initial BW (g) 3.15+0.08 3.16 £ 0.01 3.07+0.15 3.14 £ 0.06
Final BW (g) 8.83 + 0.59¢ 19.10 + 1.23° 2243 +1.15° 16.02 + 0.52°
WG (g) 5.68 + 0.66° 15.94 + 1.24% 19.36 + 1.29% 12.88 + 0.54°
ADG (%) 10.14 + 1.19° 28.47 £ 2.22° 34.57 +2.30° 22.99 £ 0.97°
SGR (%/day) 1.83 +0.16° 3.21+0.12%® 3.55+0.17° 2.91+0.08°
PER 1.94 +0.23° 3.23 £ 0.25°% 3.63 £ 0.26° 2.93+£0.12%
LER 8.60 + 1.03 14.36 + 1.11° 16.12 + 1.17° 13.00 + 0.55%
FCR 1.33+0.14° 0.78 +0.05° 0.69 + 0.05 0.86 + 0.04
SR (%) 30.00 +5.77° 70.00 £ 5.77° 75.00 + 7.63° 50.00 +5.77°

P<100) ol cinlosl sla )l p lo cime WS sssmoylid ciud,y ,o 0 dolie pué g,
Non-similar letters in each row indicate a statistically significant difference between experimental treatments (p < 0.05).
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Table 3 Chemical composition (%) of red swamp crayfish (Procambarus clarkii) fed with different
levels of ginger powder (Mean + SE)
Experimental treatments (% ginger powder)

Parameters 0 0.5 1 15
Protein 9.66 + 0.04° 9.21 + 0.06" 10.16 + 0.40? 8.94 +0.22°
Fat 1.40 +0.142 1.19+£0.012 1.22 +0.012 0.85+ 0.01°
Ash 11.71 £0.19° 14.35 + 0.212 14.41 + 0.08? 9.31+0.12°
Moisture 71.09 +0.17° 68.55 + 0.16° 68.30 + 0.29°¢ 78.16 + 0.39?

(P<-/-0) el Ls..i.iu}—l Gl les o lo goe Bl onmsylis (8, (0,0 alie nd By >
Non-similar letters in each row indicate a statistically significant difference between experimental treatments
(P< 0.05).
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Table 4 Hemolymph immune parameters of red swamp crayfish (Procambarus clarkii) fed with
different levels of ginger powder (Mean + SE)
Experimental treatments (% ginger powder)

Immune parameters 0 0.5 1 1.5

THC 16.13 £ 0.23° 17.57 +0.122 17.93 + 0.08? 16.93 +0.08°
GC 3.62 £ 0.042 3.52 £ 0.04% 3.53 £ 0.04% 3.25+0.10°
SGC 547 £0.12° 5.98 +0.23% 6.38 £ 0.04% 5.78 + 0.03™
HC 7.05+0.10° 8.07 £ 0.08% 8.02 + 0.06% 7.82 £0.04%
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Non-similar letters in each row indicate a statistically significant difference between experimental treatments
(P< 0.05).
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