6

Table 1
The formulation and proximate composition of experimental diet (g kg-1 dry matter).
	Ingredients
	Diets (g kg-1 dry matter)

	
	MP0
	MP15
	MP20
	MP25

	Fish meala
	743
	545
	513
	481

	Mushroom mealb
	0
	198
	265
	329

	Fish oila
	100
	100
	100
	100

	Premixc
	40
	40
	40
	40

	Dextrinized starchd
	67
	67
	32
	0

	CMCa,*
	50
	50
	50
	50

	Proximate composition of the experimental diets (g kg-1 dry matter basis)

	Crude Protein
	352.2
	352.5
	352.6
	352.9

	Crude Lipid
	87.8
	87.9
	88.1
	88.3

	Ash
	76.1
	76.6
	76.8
	76.9

	Fiber
	49.3
	50.1
	50.5
	50.9

	GE (Cal g-1)e
	4,216
	4,209
	4,208
	4,207


aProteínas Marinas y Agropecuarias S.A. de C.V, Guadalajara, Jalisco, México. bLaboratorio de Micología. Centro de Investigaciones Biológicas. Universidad Autónoma del Estado de Morelos, México. cVitamin and mineral mix supplemented as follows: cholecalciferol 217,000 IU; retinyl acetate 1,085,000 IU; D, L-a-tocopherol acetate 0.5 g; pyridoxine hydrochloride 0.5 g; thiamin nitrate 0.5 g; niacin 3 g; folic 0.05 g; cyanocobalamin 10 g; Ca pantothenate 1 g kg-1; zinc 1 g; inositol 0.5 g; copper 0.25 g; iodine 0.05 g; manganese 1.32 g; sodium 7.85 g. c Vitamin C 98% 5 g. d Grupo Trimex, Ciudad de México, México. eGE = Gross energy. *CMC = Sodium carboxymethylcellulose.
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Table 2 
Effects of mushroom meal on the hematological parameters of Oreochromis niloticus at 0 and 60 days of feeding the experimental diets
	Parameter/Diet
	MP0
	MP15
	MP20
	MP25

	Time (days)
	0
	60
	0
	60
	0
	60
	0
	60

	RBC (x105 cell mm-3)A
	2.4 ± 0.1b
	2.9 ± 0.1b
	2.5 ± 0.1b
	3.7 ± 0.1a
	2.4 ± 0.1b
	3.7 ± 0.1a
	2.4 ± 0.2b
	3.6 ± 0.4a

	WBC (x103 cell mm-3)B
	2.0 ± 0.1b
	2.7 ± 0.1a,b 
	2.2 ± 0.2b
	3.1 ± 0.2a
	2.1 ± 0.8b
	3.3 ± 0.2a
	2.1 ± 0.1b
	3.4 ± 0.8a

	Hemoglobin (g dL-1)
	7.5 ± 0.4b
	11.2 ± 0.8a,b
	8.0 ± 1.2b
	14.0 ± 0.7a
	8.6 ± 0.5b
	15.2 ± 0.8a
	7.2 ± 0.8b
	14.0 ± 0.4a

	Hematocrit (%)
	14.4 ± 1.1b
	17.8 ± 1.9b
	17.6 ± 1.1b
	25.4 ± 2.2a
	14.2 ± 0.8b
	24.0 ± 1.0a
	16.0 ± 1.6b
	24.6 ± 1.67a

	MCV (fl)C
	60.7 ± 4.5b
	61.9 ± 7.8b
	69.9 ± 4.7a
	69.2 ± 4.2a
	58.3 ± 4.2b
	65.2 ± 2.5a
	67.6 ± 7.9a
	69.9 ± 4.4a

	MCH (pg)D
	31.5 ± 2.7b
	38.9 ± 2.6a
	31.7 ± 4.6b
	38.2 ± 1.9a
	35.3 ± 3.2a,b
	41.3 ± 2.2a
	30.5 ± 5.2b
	44.9 ± 1.3a

	MCHC (g dL-1 )E
	52.2 ±  6.9b
	63.5 ± 8.4a
	45.3 ± 5.4b
	55.4 ± 5.4b
	60.6 ± 2.6a,b
	63.5 ± 5.4a
	45.7 ± 9.3b
	64.5 ± 5.6a

	Neutrophils (%)
	62.6 ± 3.2b
	60.8 ± 1.6b
	60.2 ± 1.7b
	50.2 ± 1.1a,b
	61.2 ± 1.9b
	46.2 ± 2.6a
	61.8 ± 2.4b
	43.8 ± 3.2a

	Eosinophils (%)
	3.6 ± 1.1a
	3.0 ± 1.6a
	4.0 ± 1.6b
	3.2 ± 0.8a
	4.4 ± 1.5b
	2.2 ± 0.8a
	4.7 ± 1.6b
	4.0 ± 1.0b

	Basophils (%)
	1.8 ± 0.8a
	2.8 ± 0.8b
	3.2 ± 1.1b
	3.0 ± 1.2b
	2.4 ± 0.5b
	1.8 ± 0.8a
	2.4 ± 0.5b
	2 .2 ± 0.8a

	Monocytes (%)
	3.8 ± 0.8b
	3.8 ± 1.2b
	4.2 ± 0.8b
	2.4 ± 0.5a
	4.2 ± 0.8b
	2.4 ± 0.9a
	3.2 ± 0.8b
	2.6 ± 1.5a

	Lymphocytes (%)
	28.2 ±  3.1b
	29.6 ± 2.5b
	28.4 ± 3.5b
	41.2 ± 2.0a
	27.8 ± 2.7b
	47.4 ± 2.1a
	27.6 ± 1.1b
	47.4 ± 2.5a


ARBC = red blood cell count; BWBC = white blood cell count; CMCV = mean corpuscular volume; DMCH = mean corpuscular hemoglobin E MCHC = mean corpuscular hemoglobin concentration.


Table 3 
Growth parameters of Oreochromis niloticus after 60 days of feeding the experimental diets
	Parameter/Diet
	MP0
	MP15
	MP20
	MP25

	IL (cm)
	4.1 ± 0.74a
	4.2 ± 0.82a
	4.2 ± 0.26a
	4.1 ± 0.16a

	IBW (g) 
	3.2 ± 0.16a
	3.2 ± 0.22a
	3.3 ± 0.22a
	3.2 ± 0.17a

	FL (cm)
	18.3 ± 0.57b
	19.1 ± 0.62a
	18.6 ± 0.48a
	18.6 ± 0.16a

	FBW (g)
	23.3 ± 0.95c
	30.1 ± 1.19a
	29.1 ± 1.21a
	26.1 ± 1.32a,b

	WG (g)
	20.1 ± 0.3c
	26.9 ± 0.4a
	25.8 ± 0.1a
	22.9 ± 0.6b

	SGR (g %day-1)
	3.3 ±0.1b
	3.7 ±0.2a
	3.6± 0.3a
	3.5 ± 0.1a

	FCR (g)
	1.4 ±0.2a
	1.2 ±0.1a
	1.3 ±0.3a
	1.4 ±0.2a

	Survival (%)
	76.0 ± 2.3b
	94.0 ± 3.5a
	94.0 ± 3.3a
	90.0 ± 4.5a


IL = initial length fish-1; IBW = initial body weigh fish-1; FL = final length fish-1; FBW = Final body weight fish-1; WG = weight gain fish-1; SGR = Specific growth rate fish-1; FCR = Feed conversion ratio.



Highlights
• The hematological and growth response of Nile tilapia was studied
• Different levels of mushroom meal (PD) in the Nile tilapia diet was evaluated
• Hematological parameters and growth performance were significantly improved with the inclusion of mushroom flour in the diet
• Dietary supplementation of 15%-20% of PD improved innate cellular and hematological immune responses and growth of Nile tilapia.
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