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ABSTRACT: Two hundred and fifty, unsexed seven-days-old Japanese quails were 

randomly distributed into 5 experimental groups (50/group), with five replicates each to 

test the hypothesis that dietary supplementation of fungi will improve the performance 

of Japanese Quail fed basal diet supplemented with 10% date palm waste (DPW). The 

quails of the five groups were fed according to the following order: the 1
st
 group served 

as control and received a basal diet free of DPW. Quails in the 2
nd

 group were fed a diet 

containing 10% untreated DPW. Quails in the 3
rd

, 4
th

 and 5
th

 groups were fed a diet 

containing 10% DPW treated with fungi (Aspergillus niger, Trichoderma and 

Trichoderma plus Aspergillus niger; respectively). Results showed that quail chicks fed 

diet included DPW treated by Trichoderma plus A. niger fungus had significantly the 

best recorded values of BW, BWG of all treatments at the end of growing period (42 

days of age). On the contrary, the lowest recorded values of BW and BWG were 

recorded in group received DPW without Fungi supplementation, followed by group 

received DPW treated with fungi A. niger during the same period (P<.05). Furthermore, 

birds received (DPW +A+T) showed numerically but not significant FCR better than 

the control group without any supplementation.  Also, Quails fed diet included DPW at 

10% showed lowered values of nutrient digestibility of DM, CP, EE and CF%, 

however, treatment with fungi retained the value of nutrient digestibility to the values 

of the control group fed basal diet without DPW. Quails fed basal diet included DPW 

treated by Trichoderma plus A. niger fungus recorded significantly the highest values 

of serum total protein, globulin and glucose.  Also, JQ fed basal diet included DPW not 

treated or treated by Trichoderma plus A. niger had better economic efficiency and 

production index than the control during 7- 42 day of age. These results suggest that 

DPW treated with Trichoderma plus A. niger could be a potential feed ingredient for 

quail production due to its improvement in productive performance, digestibility, 

economic efficiency and production index. Further research is needed to investigate the 

long-term effects of feeding DPW to quails and other bird species. 

Keywords: dates palm waste, Fungi, productive performance, quails  

mailto:m.elkelawy@gmail.com


Ghazalah
1
, A. A. et al. 

702 
 

INTRODUCTION 

In recent years, sustainable and 

environmentally friendly practices in 

animal husbandry have gained increasing 

attention. treated with fungi (Attia et al., 

2017 and El-Kelawy et al., 2023).  

The date palm (Phoenix dactylifera L.) 

stands as a predominant fruit crop in the 

Middle East and the Mediterranean 

region, with Egypt holding a notable 

position as a major producer. According 

to the Food and Agriculture Organization 

(FAOSTAT, 2021), Egypt's date 

production reaches 1.7 million tons, 

contributing over 21% to the global 

production estimated at eight million 

tons. The extensive development of date 

palm waste in various places is a side 

effect of date agriculture. Aspergillus 

oryzae, Rhizopus oryzae, Mucor indicus, 

Trichoderma reesei, and Neurospora 

intermedia have all shown the ability to 

transform agricultural wastes into high-

quality feed protein. Simultaneously, 

these fungi play a crucial role in 

mitigating the adverse effects of anti-

nutritional compounds in livestock feed, 

as observed in studies by Karimi et al. 

(2019) and Sun et al. (2021). Recognizing 

the environmental concerns within the 

poultry industry, the integration of fungi-

treated date palm waste into quail diets 

emerges as a promising and impactful 

strategy. Numerous investigations have 

probed the influence of fungi-treated date 

palm waste on the growth performance of 

Japanese quail. Findings from Abdel-

Mageed et al. (2017) revealed a 

significant enhancement in body weight 

gain, feed conversion ratio, and final 

body weight in quail fed with date palm 

meal treated with Aspergillus flavus. This 

positive trend in growth performance is 

consistently supported by studies such as 

those conducted by Lin et al. (2017), 

attributing the improvements to enhanced 

nutrient digestibility and utilization 

facilitated by fungal treatment. Further 

evidence from Chu et al. (2017) 

demonstrated that substituting 10% of a 

basal diet with Trichoderma 

pseudokoningii fermented by-product 

positively influenced the growth 

performance and intestinal morphology of 

broilers. Additionally, Al-Fataftah and 

Abu-Dieyeh (2019) reported increased 

crude protein and amino acid digestibility 

in quail fed with date palm meal treated 

with Aspergillus oryzae, suggesting that 

the breakdown of complex compounds by 

fungal enzymes likely contributes to 

improved nutrient absorption. The 

positive outcomes observed in various 

studies highlight the multifaceted benefits 

arising from the utilization of date palm 

waste treated with mold fungi, offering a 

sustainable solution with implications for 

both agricultural waste management and 

improved livestock nutrition. 

The study by Ahmed et al. (2020) 

demonstrated that treating date palm meal 

with Aspergillus niger led to a significant 

reduction in tannin content, consequently 

improving digestibility and nutrient 

utilization in Japanese quail. Also, 

findings from El-Husseiny et al. (2018) 

highlighted the efficacy of Trichoderma 

reesei in degrading phytates, thereby 

enhancing phosphorus availability, in 

Japanese quail diets. 

Alagawany et al. (2018) reported a 

decrease in serum cholesterol levels in 

laying hens fed with Aspergillus-treated 

date palm meal. This suggests a potential 

role in managing lipid metabolism and 

cardiovascular health in avian species. 

Research suggests that the bioactive 

compounds produced during fungal 

degradation have immunomodulatory 

effects, contributing to increased disease 
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resistance in quails (Mohammed et al., 

2018). The use of processed date palm 

waste thus corresponds with the increased 

emphasis on environmentally friendly 

measures that boost both production and 

animal welfare. Furthermore, the study by 

Attia et al. (2022) demonstrated that the 

inclusion of Trichoderma-treated date 

palm meal positively influenced the 

antioxidant status of quail, indicating its 

potential in mitigating oxidative stress 

and enhance overall health. This study 

aims to investigate the impact of fungi-

treated date by-products on productive 

performance, nutrient digestibility, and 

economic traits of Japanese quail. 

MATERIALS AND METHODS 

The present study was carried out at 

Poultry Experimental Station, Faculty of 

Agriculture, New Valley University, 

during the year 2023.  This study aims to 

investigate the impact of fungi-treated 

date by-products on productive 

performance, nutrient digestibility and 

economic traits of Japanese quail. 

Materials: A fungi isolates were 

purchased from Assiut University 

Mycological Center. The fruits date of 

Saidi Dates palm waste was collected 

from date factories in El-kharga oasis at 

New Valley Governorate. Date palm 

waste used consisted of low-quality date, 

the discarded date of the culling process 

and the older date of the previous year's 

production. This date’s mixture was 

processed by removing sand, herbage and 

gravel. Then, it was sun-dried for 72 

hours and ground in a heavy-duty high 

rotation hammer mill to pass through a 1 

mm. mesh sieve, producing a fine powder 

suitable for chemical analysis according 

to (AOAC, 2004) 

Solid-state fermentation: Fermentation 

of date waste meal was conducted using a 

solid-state fermentation according to the 

procedure of Jacob and Prema (2006). 

The sieved date palm waste was finely 

ground to 1 mm particle size and used as 

a solid substrate for solid-state 

fermentation. The fine ground date waste 

meal was autoclaved for 20 min at 1.38 

Bar and then cooled to room temperature. 

The 20 kg substrates were then incubated 

with different fungi (A spore suspension 

of Aspergillus niger and Trichoderma 

viride). The substrates were mixed 

thoroughly and then moistened with 

distilled water. The Aspergillus and 

Trichoderma-mixed substrates were 

aerobically incubated and kept the 

substrates for 6 days for fermentation. 

After fermentation was terminated, the 

substrates were then oven-dried at 50
o
C 

for 48 hours. 

Animals, diet and experimental design: 

Two hundred and fifty, unsexed seven-

days-old Japanese quails (JQ) were 

randomly distributed into 5 experimental 

groups (50/group), with five replicates, 

ten chicks each. The quails of the five 

groups were fed according to the 

following order: the 1
st
 group (G1) served 

as control and received a basal diet 

(yellow corn- soyabean meal diet) free of 

dates palm waste. Quails in the 2
nd

 group 

were fed a diet containing 10% untreated 

dates palm waste. Quails in the 3
rd

, 4
th

 

and 5
th

 groups were fed a diet containing 

10% dates palm waste treated with fungi 

(A. niger (G3), Trichoderma (G4) and 

Trichoderma plus A. niger (G5); 

respectively). The experimental diets 

were formulated based on the guidelines 

provided by NRC (1994). The ingredients 

and chemical analysis of the experimental 

diets are presented in Table (1). All quails 

were fed the experimental diets from 7 to 

42 days of age. Feed and water were 

provided ad libitum to birds at all times. 

The birds were kept under the same 
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environmental and managerial conditions. 

All birds were wing-banded and housed 

in wire cages (40×50×25 cm). The 

brooding temperature was 33
o
C at one 

day old, narrowing to 31
o
C at one wk and 

29
o
C at two wk of age; respectively. 

Chicks were kept at 23–27 
o
C, thereafter. 

Quails were brooded under continuous 

(24-hour) light for the first two weeks, 

after that birds were given 14-16 hrs light.  

Production performances: Quails were 

weighed individually at regular intervals 

to calculate body weight gain (BWG). 

Feed intake (FI) was recorded at the 

same intervals as well as total period for 

each replicate and feed conversion ratio 

(FCR, g feed/g gain) values were 

calculated. 

Production index (PI) was measured 

throughout the experimental period (7-

42d of age), according to Attia et al. 

(2012) as follows: - 

                 
            

         
      

Where: 

BW = Body weight (kg) SR = Survival 

rate (100% - mortality)  

PP = Production Period (days) FCR = 

Feed conversion ratio (kg feed/kg gain) 

Economic evaluation for all experimental 

treatments was made as below. 

                   

 
                        

          
 

Where: 

Total revenue = BW × Meat Price 

Total cost = Feed cost + Addition cost + 

Other cost  

Relative economic efficiency = 

(Economic efficiency/control economic 

efficiency)*100 

Apparent nutrient digestibility: 

Apparent digestibility of dry matter 

(DM), crude protein (CP), Ether extract 

(EE) and crude fiber (CF) was done 

according to (Aggoor et al., 2000). The 

DM, CP and EE of feed and excrement 

were determined according to (AOAC, 

2004) and expressed on dry matter basis. 

At 42 d of age, six quail chicks from 

each group were slaughtered after 8 

hours fasting, processed and the weight 

of carcass and internal organs were taken 

and expressed as (%) of live BW. The 

DM, CP and EE of feed and excrement 

were determined according to (AOAC, 

2004) and expressed on dry matter basis.  

Blood indices: At 42 days of age, five 

blood samples were collected in tubes 

from each group. Serum was separated 

by centrifugation of the blood at 3000 

rpm for 20 minutes and stored at –20°C 

for later analysis. Blood biochemical 

constituents were determined using 

commercial diagnostic kits purchased 

from Diamond Diagnostic Company (23 

EL-Montazah St. Heliopolis, Cairo, 

Egypt) were performed as cited by 

(ELnaggar et al., 2016) 

Statistical analysis: Data obtained were 

analyzed using the GLM procedure of 

Statistical Analysis System (SAS, 2002), using 

one-way ANOVA as in the following model: 

Yik= µ+ Ti + eik  

Where, Y is the dependent variable; µ is 

the general mean; T is the effect of 

experimental treatments; and e is the 

experimental random error. Before 

analysis, all percentages were subjected 

to logarithmic transformation (log10x+1) to 

normalize data distribution. The differences 

among means were determined using 

Duncan’s new multiple-range test 

(Duncan, 1955). 

RESULTS AND DISCUSSION 

Body Weight (BW) and Body weight 

gain (BWG) 

The BW and BWG of JQ fed diet with 

Fungi treated or untreated date palm 

waste during the growth period (days 7 to 

42 of age) are shown in Table 2. It 
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showed that Quails fed basal diet or diet 

included DPW treated by Trichoderma 

with or without A. niger fungus had 

superior (P ≤ 0.05) BW and BWG than 

those fed diet DPW treated with or 

without A. niger at 21, 28, 35 and 42d of 

age. On the other hand, quail chicks fed 

basal diet included DPW treated by 

Trichoderma plus A. niger fungus had 

significantly the best recorded values of 

BW, BWG of all treatments at the end of 

growing period (42 days of age). On the 

contrary, the lowest recorded values of 

BW and BWG were recorded in group 

received DPW without Fungi 

supplementation, followed by group 

received DPW supplemented with fungi 

A. niger during the same period (P<.05). 

The findings of this study align with 

those of Attia et al. (2017), who observed 

improved BW and BWG in Japanese 

quails fed a diet containing date palm 

supplemented with enzymes. Similarly, 

Tareen et al. (2017) noted positive effects 

on growth performance with an 

increasing level of date palm kernel 

(DPK) in broiler diets. Enzyme 

supplementation is crucial in diets 

containing high non-starch 

polysaccharides (NSP), enhancing 

performance in monogastric animals 

(Choct et al., 1999). Ravindran et al. 

(2018) found that palm kernel meal 

(PKM) supplemented with enzymes led 

to higher body weight gains in birds, 

corroborating the positive impact of 

enzyme supplementation reported by 

Metwally et al. (2020a, b), Hana et al. 

(2010), and Hajati et al. (2009) in 

broilers. Saleh et al. (2011, 2017) 

demonstrated increased BWG in broilers 

with the supplementation of A. niger in 

the diet. The enhancement in BW and 

BWG may be attributed to bioactive 

compounds produced by fungi, improving 

the digestion of carbohydrates and 

proteins (Saleh et al., 2017). The positive 

effects of treated date palm waste with 

fungi on growth performance in Japanese 

quails can be linked to the excretion of 

exogenous enzymes by fungi. Chu et al. 

(2017) underscored the pivotal role of 

fungi in enhancing broiler growth 

performance through solid-state 

fermentation, elucidating the breakdown 

of lignocellulosic bonds. This process 

increases the availability of soluble 

carbohydrates, positively influencing 

weight gain and feed efficiency. The 

association between improved 

performance and Aspergillus is attributed 

to a potential increase in metabolizable 

energy, as observed in previous studies 

(Mohan et al., 1995). Furthermore, Amsal 

et al. (1999) reported the capacity of A. 

awamori to efficiently digest raw 

starches, contributing to enhanced feed 

utilization. Scientific literature supports 

the notion that the substitution of 

traditional feed with fermented animal 

feed derived from agro-industrial wastes 

has beneficial effects on growth 

performance and intestinal health across 

various animal species (Parmar et al., 

2019). In the specific context of date pits, 

supplementation with exogenous 

enzymes has been proposed as a strategy 

to improve their utilization and nutritional 

value. This is achieved through the 

degradation of beta-galactomannan 

polysaccharide, as indicated in studies by 

Cho and Kim (2013) and Hassan and Al 

Aqil (2015). Furthermore, exogenous 

enzyme supplementation has been 

associated with improved growth 

performance, attributed to its role in 

reducing intestinal viscosity and 

modulating gut microbiota, as elucidated 

by Abdel-Latif et al. (2017). These 

findings collectively underscore the 
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potential of fungal fermentation and 

enzyme supplementation strategies to 

enhance the nutritional quality of animal 

feed, thereby positively impacting growth 

performance and intestinal health in 

various livestock species. 

Feed intake (FI) and Feed conversion 

rate (FCR): 

The impact of fungi-treated or untreated 

date palm wastes in the diet on feed 

intake and FCR of JQ is detailed in Table 

3. Notably, no significant differences in 

feed intake were observed among the 

treated groups throughout all 

experimental periods. Conversely, quails 

consuming the basal diet or diets 

incorporating DPW treated with 

Trichoderma, with or without A. niger 

fungus, exhibited superior FCR at both 

15-21 days and 7-42 days of age 

compared to those fed DPW treated 

solely with A. niger fungus or untreated 

DPW. These findings align with the 

works of Mohammed (2013), Abudabos 

et al. (2015), Kamel et al. (2016), and 

Bolacali et al. (2021), who reported 

enhanced FCR in chicken diets with the 

addition of dates and date by-products. 

Additionally, Elmasry et al. (2017) noted 

improved FCR in broiler chicks fed with 

fermented wheat bran by Trichoderma 

longibrachiatum. Furthermore, broilers 

supplemented with Aspergillus niger 

displayed a superior FCR and reduced 

abdominal and breast fat deposition 

compared to those on a control diet 

(Saleh et al., 2011; Saleh et al., 2017; 

Willis and Reid, 2008; Roth et al., 1986). 

Fermentation emerges as a promising 

strategy for improving the nutritional 

value of byproducts, evidenced by 

reductions in cellulose content and 

increases in acid-soluble protein content 

(Teng et al., 2017; Yeh et al., 2018). 

Additionally, fermentation enhances the 

aroma, flavor, and digestibility of 

agricultural wastes while removing toxins 

from lignocellulosic products (Yadi and 

Yana, 2011). Date palm kernels naturally 

undergo complex microbial degradation 

and transformation. A. niger, renowned 

for its enzymatic capacity in degrading 

plant polysaccharides like cellulose, 

xylan, xyloglucan, galactomannan, and 

pectin (Panda et al., 2006; Saleh et al., 

2017), contributes to these 

transformations. Furthermore, studies by 

Hussein et al. (2020) and 

Mohammadigheisar et al. (2021) reported 

that the addition of multi-enzymes to 

broiler diets did not significantly affect 

feed intake. This lack of effect may be 

attributed to the supplementation of date 

waste with exogenous enzymes, 

enhancing its utilization and nutritional 

value through beta-galactomannan 

polysaccharide degradation (Cho and 

Kim, 2013; Hassan and Al Aqil, 2015). 

Additionally, Nian et al. (2011) 

demonstrated that xylanase 

supplementation to a corn-soybean-based 

diet in broilers significantly improved 

feed energy and FCR, possibly due to the 

breakdown of starch and protein 

encapsulation in botanical resources by 

non-starch polysaccharide-degrading 

enzymes (NSPase) (Nian et al., 2011). 

Apparent digestibility of the nutrients: 

Data illustrating the impact of fungi-

treated or untreated date palm wastes on 

the apparent digestibility of nutrients in 

JQ are presented in Table 4. Quails 

receiving a basal diet supplemented with 

DPW treated by both Trichoderma and A. 

niger fungus exhibited superior 

digestibility of dry matter, crude protein, 

ether extract, and crude fiber compared to 

those fed basal diets with DPW treated 

solely by Trichoderma, control diets, or 

DPW treated by A. niger fungus alone. 
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These findings align with Raza et al. 

(2023), who observed significantly higher 

digestibility values for dry matter, crude 

protein, and ether extract in broiler 

chicken diets containing dried date meal 

at levels of 9% and 12% compared to the 

control. Similarly, Horvatovic et al. 

(2015) and Jimoh (2018) found that 

adding multipurpose enzymes (xylanase, 

glucanase, cellulase, pectinase, 

hemicellulose, amylase, etc.) increased 

dry matter and crude fiber digestibility 

when compared to controls or diets 

supplemented with a single enzyme like 

xylanase or phytase. Notably, birds lack 

the inherent ability to produce enzymes 

such as cellulase and xylanase necessary 

for the digestion of soluble non-starch 

polysaccharides (NSPs). However, the 

production of these enzymes by 

Aspergillus enhances digestibility. 

Enzyme products containing cellulase, 

hemicellulase, protease, α-amylase, and 

α-galactosidase have been reported to 

improve digestibility (Hajati, 2010). 

Additionally, Hidayat (2007) highlighted 

that fermentation, a microbial activity in 

food or feed, results in high-quality 

products by increasing nutrient content 

and nutritional value. When date pits 

undergo degradation, enzymes such as 

cellulases, hemicellulases, and pectinases 

secreted by T. reesei catalyze the 

breakdown of complex substrates into 

simple sugars, thereby enhancing 

nutritional composition (Alyileili et al., 

2020). Hong et al. (2004) reported that 

the fermentation of feed using Aspergillus 

oryzae increased the digestibility of dry 

matter and crude protein. Aspergillus can 

also enhance the nutritional quality of 

soybeans by degrading trypsin inhibitors. 

Furthermore, Aspergillus niger has 

demonstrated a high capacity to produce 

active cellulase and mannanase compared 

to other Aspergillus species (Ademark et 

al., 1998; van Zyl et al., 2009). Studies 

suggest that substituting conventional 

feed with fermented animal feed from 

agro-industrial wastes improves nutrient 

digestibility in both ruminating and non-

ruminating animals (Parmar et al., 2019). 

Blood serum constituents: 
Blood serum biochemical parameters of 

JQ fed diets with fungi-treated or 

untreated date palm wastes at 42 days of 

age are detailed in Table 5. Quails 

receiving a basal diet supplemented with 

DPW treated by Trichoderma with A. 

niger fungus exhibited significantly 

elevated levels of serum total protein, 

globulin, and glucose. Conversely, no 

significant effects were observed on 

albumin, A/G ratio, triiodothyronine (T3), 

and thyroxine (T4) for DPW treated with 

fungi or untreated. These findings align 

with Masoudi et al. (2011), who reported 

a significant increase in blood glucose 

levels in birds fed a diet containing 20% 

date pits compared to the control diet. 

Similarly, Al-Dawah (2016) noted a 

significant rise in total protein with 5% 

and 10% date palm fruit inclusion in the 

diet compared to the control group. Abo-

Eid et al. (2016) demonstrated increased 

total protein and globulin concentrations 

in rabbits fed 30% and 40% date waste 

meal in their diets, while the albumin and 

albumin/globulin ratio decreased. 

Moreover, Mohammed (2013) 

emphasized the significant effects of date 

palm in the diet on serum total protein, 

albumin, and globulin, attributing these 

effects to improved nutrient utilization, 

particularly the easily digestible and 

absorbed proteins and sugars in dates. 

Contrary to changes in blood protein 

levels, Kamel et al. (2016) observed non-

significant alterations in metabolic 

markers (total protein, albumin, total 
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cholesterol, and triglycerides), indicating 

the absence of adverse effects on hepatic 

and renal functions in quails fed date pits. 

This nuanced understanding of blood 

serum parameters contributes to the 

broader comprehension of the 

physiological responses of JQ to dietary 

interventions involving DPW. 

Economical efficiency:  

The economic efficiency data associated 

with the effects of fungi-treated or 

untreated DPW on JQ are presented in 

Table 6. The results indicate that quails 

fed diets incorporating fungi-treated date 

palm waste exhibited significantly 

enhanced net revenue and economic 

efficiency compared to the control group. 

Specifically, Japanese quails fed diets 

containing date palm waste treated with 

Trichoderma plus A. niger demonstrated 

the highest economic efficiency, followed 

by those consuming diets with untreated 

date palm waste. These findings held true 

when compared to quails fed diets treated 

with either Trichoderma or A. niger 

alone, as well as those on the control diet. 

Furthermore, quails fed diets containing 

fungi-treated or untreated date palm 

waste exhibited improved production 

indices compared to the control group. 

Notably, Japanese quails on the basal diet 

with date palm waste treated by 

Trichoderma plus A. niger demonstrated 

the highest production index during the 7-

42-day period. These results are in line 

with Al-Homidan (2003), who observed a 

reduction in the cost of broiler diets when 

incorporating date wastes, such as whole 

date waste meal and date stone meal, at 

various percentages. Similar cost 

reduction trends were reported in broilers 

fed date palm kernel, with or without 

enzymes, compared to the basal diet 

(Shakila et al., 2012). Economic 

efficiency benefits were also evident in 

hens fed 40% date waste meal (DWM), 

recording the best economic efficiency 

and relative economic efficiency (El-

Sheikh et al., 2013). The economic 

improvement was attributed to the low 

price of DWM and the highest weight 

gain of ducklings (El-Sheikh et al., 2015). 

Additionally, Masoudi et al. (2011) 

reported a reduction in diet costs with the 

use of date pits but noted no significant 

effect on meat costs. Similar cost 

reduction trends were observed with 

increasing levels of dried dropping date in 

the diet (El-Sayed et al., 2006; Gaber et 

al., 2014; Malik et al., 2016). Consistent 

with these findings, the addition of palm 

kernel cake was associated with reduced 

feed costs due to its lower price (Zanu et 

al., 2012). Moreover, Kamel et al. (2020) 

reported the highest financial return and 

profitability from quail sales when diets 

were supplemented with date pits, 

demonstrating a significant increase in 

final body weight. Comparable results 

were observed by Tareen et al. (2017), 

who found that maximum net profit was 

achieved from broilers fed with 4% DPK, 

closely followed by those fed with 3% 

DPK. These findings collectively 

underscore the economic advantages of 

incorporating date palm waste into quail 

diets, enhancing economic efficiency and 

overall profitability. 
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Table (1): Ingredients and chemical composition of the experimental basal diets fed 

during the experiment stage. 

Ingredient 

  
Fermentation 

Control 

diet 

10%D

PW 

Aspergillus 

niger 

Trichod

erma 

Trichoderma+ 

Aspergillus niger 

10%DPW 
10%DP

W 
10%DPW 

Corn, Grain 55.00 42.00 42.00 42.00 42.00 

Soybean Meal (44%) 34.00 34.10 34.10 34.10 34.10 

Vegetable oils 2.40 4.03 4.03 4.03 4.03 

Gluten Meal (60%) 4.90 6.15 6.15 6.15 6.15 

Date Palm Waste 0.00 10.00 10.00 10.00 10.00 

Dical. Phos. 1.70 1.70 1.70 1.70 1.70 

Vit + Min. Premix 0.30 0.30 0.30 0.30 0.30 

Limestone 1.20 1.20 1.20 1.20 1.20 

Common Salt 0.30 0.30 0.30 0.30 0.30 

DL-Methionine 0.07 0.07 0.07 0.07 0.07 

L-Lysine HCl 0.13 0.15 0.15 0.15 0.15 

TOTAL 100.00 100.00 100.00 100.00 100.00 

Determined
1
 and calculated

2
 composition (% as fed basis) 

Dry matter
1
 85.94 86.01 86.86 86.92 86.95 

Dry matter
2
 86.39 86.36 86.36 86.36 86.36 

ME (kcal/kg)
2
 3006 3004 3004 3004 3004 

Crude protein
1
 22.85 22.82 23.07 23.11 23.14 

Crude protein
2
 23.00 23.01 23.01 23.01 23.01 

Ether extract
1
 4.61 5.43 6.09 6.10 6.10 

Ether extract
2
 4.88 5.52 5.52 5.52 5.52 

Crude fiber
1
 3.78 4.07 4.00 3.94 3.84 

Crude fiber
2
 3.72 3.86 3.86 3.86 3.86 

Calcium2 0.96 0.99 0.99 0.99 0.99 

Total phosphorus
2
  0.72 0.74 0.74 0.74 0.74 

Available 

phosphorus
2
  

0.46 0.48 0.48 0.48 0.48 

Lysine
2
 1.20 1.15 1.15 1.15 1.15 

Methionine
2
 0.47 0.49 0.49 0.49 0.49 

COST= 21849 21478 21478 21478 21478 
*contained 91.21% dry matter, 3.65% crude protein, 6.15%crude fiber, 0.401% ether extract, 

3.23% Ash.    
**

Vit+Min mix. provides per kilogram of the diet:  Vit. A, 12000 IU, vit. E (dl--tocopheryl 

acetate) 20 mg, menadione 2.3 mg, Vit. D3, 2200 ICU, riboflavin 5.5 mg,  calcium pantothenate 

12 mg, nicotinic acid 50 mg, Choline 250 mg, Vit. B12 10 g, Vit. B6 3 mg, thiamine 3 mg, 

folic acid 1 mg, d-biotin 0.05 mg. Trace mineral (mg/ kg of diet): Mn 80 Zn 60, Fe 35, Cu 8, 

Selenium 0.1 mg. 
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Table (2): Effect of fungi treated date palm waste on body weight and body weight gain 

of Japanese quails during the period (days 7 to 42 of age). 

Treatment 

Body weight (g) at age Body weight Gain (g) 

7d 14d 21d 28d 35d 42d 
7-

14d 

15-

21d 

22-

28d 

29-

35d 

36-

42d 

7-

42d 

Control 51.4 63.7 92.7
a
 135

a
 179

a
 242

b
 12.3 29.0

a
 42.3 44.5 62.3 190

b
 

DPW 51.3 63.8 84.2
b
 122

c
 161

c
 215

d
 12.4 20.4

b
 37.7 39.2 54.4 164

d
 

DPW + A. 51.6 64.2 87.0
b
 129

b
 170

b
 229

c
 12.5 22.8

b
 41.9 41.4 59.1 178

c
 

DPW +T. 51.6 64.1 94.0
a
 137

a
 180

a
 242

b
 12.4 29.9

a
 42.5 43.7 61.9 190

b
 

DPW + A.+ T. 51.4 64.2 96.1
a
 139

a
 189

a
 250

a
 12.8 31.9

a
 43.4 49.4 61.4 199

a
 

SEM 0.25 0.66 1.42 1.8 3.08 2.14 0.70 1.16 1.97 3.2 2.8 2.15 

Sig. 0.855 0.971 0.003 0.007 0.004 0.003 0.991 0.002 0.307 0.257 0.284 0.003 
a,b,c

 Means in the same column followed by different letters are significantly different at   (p  ≤ 0.05); 

DPW= date palm waste; DPW + A.= date palm waste+ Aspergillus niger; DPW +T.= date palm 

waste+Trichoderma; DPW + A.+ T.=Trichoderma plus Aspergillus niger; SEM=Standard error of mean; 

Sig.= significantly. 

Table (3): Effect of fungi treated date palm waste on feed intake and feed conversion 

ratio of Japanese quails during the growth period (days 7 to 42 of age). 

Treatment 

Feed intake (g/bird) Feed conversion ratio (g Feed/ g gain) 

7-

14d 

15-

21d 

22-

28d 

29-

35d 

36-

42d 

7-

42d 

7-

14d 

15-

21d 

22-

28d 

29-

35d 

36-

42d 

7-

42d 

Control 20.4 52.2 144 173 329 718 1.76 1.81
b
 3.43 3.95 5.34 3.77

dc
 

DPW 22.2 55.8 139 172 321 710 1.80 2.75
a
 3.71 4.45 5.94 4.33

a
 

DPW + A. 20.2 56.0 139 177 326 719 1.62 2.48
a
 3.34 4.30 5.55 4.05

b
 

DPW +T. 21.0 53.2 146 177 328 725 1.71 1.79
b
 3.45 4.12 5.33 3.81

c
 

DPW + A.+ T. 19.4 50.8 143 173 322 708 1.56 1.60
b
 3.33 3.59 5.27 3.56

d
 

SEM 1.26 1.43 3.41 3.62 8.23 12.13 0.18 0.09 0.14 0.24 0.24 0.07 

Sig. 0.614 0.073 0.563 0.799 0.947 0.868 0.867 0.006 0.325 0.14 0.292 0.005 
a,b,c

 Means in the same column followed by different letters are significantly different at   (p  ≤ 0.05); 

DPW= date palm waste; DPW + A.= date palm waste+ Aspergillus niger; DPW +T.= date palm 

waste+Trichoderma; DPW + A.+ T.=Trichoderma plus Aspergillus niger; SEM=Standard error of mean; 

Sig.= significantly. 
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Table (4): Effect of fungi treated date palm waste on apparent nutrient digestibility (%) 

of Japanese quails during the growth period (days 7 to 42 of age). 

Treatment 
Apparent digestibility,% 

Dry matter  Crude protein Ether extract Crude fiber 

Control 75.144
ab 

75.008
ab 

74.016
abc 

37.616
ab 

DPW 71.076
c 

70.769
c 

71.030
c 

31.740
c 

DPW + A. 72.539
bc 

73.722
bc 

73.168
bc 

36.506
b 

DPW +T. 75.784
ab 

76.336
ab 

76.280
ab 

38.684
ab 

DPW + A.+ T. 77.848
a 

78.088
a 

77.072
a 

40.960
a 

SEM 1.100 1.087 1.214 1.250 

Sig. 0.003 0.002 0.015 0.001 
a,b,c

 Means in the same column followed by different letters are significantly different at   (p  ≤ 0.05); 

DPW= date palm waste; DPW + A.= date palm waste+ Aspergillus niger; DPW +T.= date palm 

waste+Trichoderma; DPW + A.+ T.=Trichoderma plus Aspergillus niger; SEM=Standard error of mean; 

Sig.= significantly. 

Table (5): Effect of Fungi treated date palm waste on blood serum biochemical 

parameters at 42 days of age of Japanese quails. 

Treatment 
Total 

protein(g/dL)  

Albumin 

(g/dL) 

Globulin 

(g/dL) 

A/G 

ratio 

Glucose 

(mg/dl) 

T3  

(ng/ml) 

T4 

 (ng/ml) 

Control 4.27
cd

 2.37 1.90
b 

1.26 223
ab

 2.16 10.84 

DPW 4.15
d

 2.29 1.86
b 

1.24 203
c

 1.95 10.01 

DPW + A. 4.58
bc

 2.38 2.20
ab 

1.11 212
bc

 2.06 10.32 

DPW +T. 4.70
b

 2.38 2.32
ab 

1.06 220
ab

 2.26 11.11 

DPW + A.+ T. 5.18
a

 2.54 2.64a 0.99 229
a

 2.25 10.92 

SEM 0.118 0.073 0.149 0.092 5.181 0.103 0.719 

Sig. 0.005 0.215 0.008 0.242 0.018 0.211 0.803 
a,b,c

 Means in the same column followed by different letters are significantly different at   (p  ≤ 0.05); 

DPW= date palm waste; DPW + A.= date palm waste+ Aspergillus niger; DPW +T.= date palm 

waste+Trichoderma; DPW + A.+ T.=Trichoderma plus Aspergillus niger; SEM=Standard error of mean; 

Sig.= significantly; ; T3= triiodothyronine; T4=thyroxine 
 

Table (6): Effect of Fungi treated date palm waste on economical efficiency of 

Japanese quails during the growth period (days 7 to 42 of age). 

Treatment Feed cost 
Total 

revenue 

Net 

revenue 

Economic 

efficiency 

Production 

index 

Control 15.68 24.17
b
 5.49

b
 29.45

a
 14.65

ab
 

DPW 15.24 21.54
d
 3.29

d
 18.12

b
 11.17

d
 

DPW + A. 15.44 22.94
c
 4.29

c
 23.17

b
 12.74

c
 

DPW +T. 15.56 24.21
b
 5.44

b
 29.04

a
 14.25

b
 

DPW + A.+ T. 15.21 25.02
a
 6.41

a
 34.64

a
 16.08

a
 

SEM 0.185 0.152 0.212 1.368 0.354 

Sig. 0.670 0.003 0.004 0.004 0.001 
a,b,c

 Means in the same column followed by different letters are significantly different at   (p  ≤ 0.05); 

DPW= date palm waste; DPW + A.= date palm waste+ Aspergillus niger; DPW +T.= date palm 

waste+Trichoderma; DPW + A.+ T.=Trichoderma plus Aspergillus niger; SEM=Standard error of mean; 

Sig.= significantly.                              
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 العربً الولخص

 ء الإًتاجً للسواى الٍاباًًتأثٍر استخذام هخلفات التور الوعاهلة بالفطرٌات على الأدا

 عبذالله على غزالة
1

 ، أٌوي ٌوسف كساب
2

 ، ابتسام عادل سرور
3

 ، هحوود إبراهٍن الكٍلاوي
3 

 
1

 قسٌ الإّخاج اىحٞ٘اّٜ، ميٞت اىضساػت، خاٍؼت اىقإشة، ٍصش.
2

 قسٌ الإّخاج اىحٞ٘اّٜ، ميٞت اىضساػت، خاٍؼت اى٘ادٛ اىدذٝذ، ٍصش.
3

 اىضساػت، خاٍؼت اى٘ادٛ اىدذٝذ، ٍصش. قسٌ إّخاج اىذٗاخِ، ميٞت

 

اىباىغ ٍِ اىؼَش سبؼت أٝاً بشنو ػش٘ائٜ ػيٚ خَس ٍدَ٘ػاث حدشٝبٞت  ٜطائش سَاُ ٝاباّ 250حٌ ح٘صٝغ 

خَس ٍنشساث. حٌ حغزٝت اىسَاُ فٜ اىَدَ٘ػاث اىخَست ٗفقاً ىيخشحٞب اىخاىٜ:  مو ٍدَ٘ػت فٜ /ٍدَ٘ػت(،50)

اىسَاُ  غزٝج طٞ٘س، (DPW) ٍِ ٍخيفاث اىخَش خاىٞتٗحيقج ػيٞقت أساسٞت  اسخخذٍج اىَدَ٘ػت الأٗىٚ منْخشٗه

فٜ اىَدَ٘ػاث اىثاىثت  َٗؼاٍو. اىغٞش  ٍخيفاث اىخَش ٪ 10ٍِفٜ اىَدَ٘ػت اىثاّٞت ػيٚ ػيٞقت ححخ٘ٛ ػيٚ 

 Aspergillus niger ) َؼاٍو باىفطشٝاثاى ٍخيفاث اىخَش ٪ 10ٍِٗاىشابؼت ٗاىخاٍست ػيٚ ػيٞقت ححخ٘ٛ ػيٚ 

Trichoderma  ٗTrichoderma plus Aspergillus niger ؛ ػيٚ اىخ٘اىٜ(. أظٖشث اىْخائح أُ طٞ٘س

 Trichoderma plus A. niger اىَؼاٍو بفطش ٍخيفاث اىخَش ػيٚ ػيٞقت أساسٞت ححخ٘ٛ ػيٚ غزٝجاىسَاُ اىخٜ 

 ػيٚ غزٝجَدَ٘ػاث اىخٜ أمبش بنثٞش ٍِ اى (FCR) ماُ ىٖا ٗصُ خسٌ ٗصٝادة فٜ اى٘صُ ّٗسبت حح٘ٝو اىؼيف

 .A اىَؼاٍو بـ ٍخيفاث اىخَش ػيٚ غزٝج، ٗاىنْخشٗه، ثٌ حيل اىخٜ Trichoderma اىَؼاٍو بـ ٍخيفاث اىخَش

niger  ٜا 42-7َؼاٍو خلاه اىفخشة ٍِ اىغٞش  ٍخيفاث اىخَش ػيٚ ػيٞقت ححخ٘ٛ ػيٚ غزٝجٍقاسّت بخيل اىخ ًٍ ٘ٝ. 

 اىَؼاٍو باسخخذاً ٍخيفاث اىخَش ػيٚ ػيٞقت أساسٞت ححخ٘ٛ ػيٚ غزٝجأظٖشث طٞ٘س اىسَاُ اىخٜ 

Trichoderma plus A. niger  ا أفضو ىيَادة اىدافت ٗاىبشٗحِٞ اىخاً ٗاىَسخخيص الإٝثٞشٛ ٗالأىٞاف ًَ ٕض

 Trichoderma ٍخيفاث اىخَش اىَؼاٍو باسخخذاً ػيٚ ػيٞقت ححخ٘ٛ ػيٚ غزٝجاىخاً ٍقاسّت بخيل اىخٜ 

ٍقاسّت بـَخيفاث اىخَش غٞش  A. niger ٍخيفاث اىخَش اىَؼاٍو باسخخذاً فطش ػيٚ غزٝجحيل اىخٜ  ٗاىنْخشٗه، ثٌ

 ٍخيفاث اىخَش اىَؼاٍو باسخخذاً ػيٚ ػيٞقت ححخ٘ٛ ػيٚ غزٝجسديج طٞ٘س اىسَاُ اىخٜ  .َؼاٍواى

Trichoderma plus A. niger ٘فٜ بلاصٍا اىذً م٘صأػيٚ قَٞت ىـ إخَاىٜ اىبشٗحِٞ اىبلاصٍٜ ٗاىدي٘ب٘ىِٞ ٗاىدي .

 ٍخيفاث اىخَش اىَؼاٍو باسخخذاً ػيٚ ػيٞقت ححخ٘ٛ ػيٚ غزٝجبالإضافت إىٚ رىل، فقذ حققج طٞ٘س اىسَاُ اىخٜ 

Trichoderma plus A. niger  ا ٍِ اىؼَش 42-7أػيٚ مفاءة اقخصادٝت ٗدىٞو إّخاج خلاه فخشة ًٍ حظٖش ٕزٓ  .ٝ٘

َٝنِ أُ حنُ٘ ٍنّ٘اً غزائٞاً ٍحخَلاً  Trichoderma plus A. niger ًٍخيفاث اىخَش اىَؼاٍو باسخخذا اىْخائح أُ

. ْٕٗاك حاخت إىٚ ٍضٝذ ٍِ اىبحث ىخقصٜ اٟثاس ٗاىؼائذ الاقخصادٛ فٜ اىسَاُالإّخاخٜ ٗاىٖضٌ  الأداءْٔ ٞىخحس

 .ط٘ٝيت اىَذٙ ىخغزٝت اىسَاُ ٗغٞشٕا ٍِ أّ٘اع اىطٞ٘س بَخيفاث اىخَش

 

 


