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The effect of dietary vitamin E on growth and reproductive performance of
Lanchester’s freshwater prawn (Macrobrachium lanchesteri)
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ABSTRACT: Lanchester’s freshwater prawn (Macrobrachium lanchesteri), is an economically important aquatic
species with high market demand. This study aimed to enhance production efficiency by investigating the effects of
dietary vitamin E supplementation at concentrations of 0, 100, and 200 mg/100 g of diet on growth performance
and reproductive development efficiency. The results indicated that growth performance, survival rates, rate of
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oocyte development, and number of eggs did not differ significantly among treatments (p>0.05). However, ovarian
histological examination revealed significant differences; the groups supplemented with 100 and 200 mg vitamin
E/100 ¢ of diet exhibited 7 and 6 germ cell developmental stages, respectively, whereas the control group without
dietary vitamin E supplementation showed only 5 out of the 8 stages. These findings indicate that vitamin E
supplementation positively influences the reproductive system by stimulating continuous ovarian development,
thereby enhancing the potential for multiple spawning. Consequently, it can be concluded that dietary vitamin E
supplementation at 100 mg/100 ¢ of diet is the optimal level for promoting reproductive development efficiency
in M. lanchesteri. Furthermore, to enhance the efficiency of commercial feed formulations for freshwater prawn
culture in terms of both growth and reproductive performance, additional studies on the combined effects of
vitamin E and other nutrients are recommended to facilitate practical application.

Keywords: freshwater prawn; vitamin E; reproductive performance
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Table 1 Initial body weight (g), Final body weight, weight gain, Initial body length, final body length, increase in
length, survival rate, rate of oocyte development, and number of eggs (egg) of Macrobrachium lanchesteri

fed with diets containing three vitamin E levels

Vitamin E level (mg/100 ¢ of diet)

0 100 200
Initial body weight (g) 0.37 + 0.01 0.34 + 0.01 0.32 + 0.02
Final body weight (g) 0.46 + 0.05 0.46 £ 0.04 0.45 + 0.06
Weight gain (g) 0.09 + 0.05 0.11 + 0.03 0.12 + 0.08
Initial body length (cm) 3.44 + 0.08 350 £0.13 3.44 + 0.07
Final body length (cm) 358 £ 0.15 371 +£0.01 3.69 +0.13
Increase in length (cm) 0.15+0.13 0.21 £0.14 0.24 +0.10
Survival rate (%) 76.67 £ 0.00 58.89 + 11.33 62.22 + 5.67
Rate of oocyte development (%) 26.09 + 10.65 41.48 + 8.16 34.62 = 7.70
Number of eggs (egg) 151.43 + 30.05 201.00 + 44.78 217.75 + 102.19

Data represent mean + standard deviation (n = 3), and no significant differences were found among treatments

(p> 0.05)
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0 mg/100 ¢ of diet 100 mg/100 ¢ of diet 200 mg/100 g of diet

Figure 1 Germ cells in the ovary throughout the reproductive cycle of M. lanchesteri fed diets containing different
dietary vitamin E levels (mg/100 g of diet). O; oogonia, P; primary oocyte, EP; early previtellogenic oocyte,
LP; late previtellogenic oocyte, IV; initial vitellogenic oocyte, EV; early vitellogenic oocyte, LV; late
vitellogenic oocyte, and M; mature oocyte. Scale bar = 200 um.
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Table 2 The relative frequency of the germ cells in ovary throughout the reproductive cycle of M. lanchesteri

fed with diets containing three vitamin E levels

Ovarian development

Vitamin E level (mg/100 g of diet)

0 100 200

Oogonia: O 0.00+0.00° 0.00+0.00% 0.00:0.00
Primary oocyte: P 0.00+0.00° 8.03+2.64° 0.00+0.00°
Early previtellogenic: EP 0.00+0.00° 21.47+5.35° 8.19+4.04°
Late previtellogenic: LP 4.58+2.59° 18.50+1.43° 11.27+3.33
Initial vitellogenic oocyte: IV 8.25+3.41° 5.52+1.57° 13.11+1.64°
Early vitellogenic oocyte: EV 31.47+3.39° 6.49+1.39° 32.44+7.08°
Late vitellogenic oocyte: LV 39.99+8.07" 25.88+1.94° 28.73+1.66°
Mature oocyte: M 15.71+2.31° 14.11+1.51° 6.26+113

Data represent mean =+ standard deviation (n = 3)

20.¢ Means in the same row with different superscripts differ significantly (p<0.05)
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