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Abstract 

These trials was conducted to evaluate the effect of 

palm pollen grains as feed additives at a rate of 0.0, 1.0, 1.5 

and 2.0 % levels of the total diet on the reproductive 

performance and body weight of the Nile tilapia 

broodstock.Results obtained showed that spawned female/ 

collection, egg number /fish/ collection, fry number/ fish/ 

collection, spawning number/ fish/ trial period and feed 

conversion ratio as amount of feed required to produce 1000 

fry were improved significantly (P<0.05) with increasing palm 

pollen grains level of inclusion. The highest values were 

obtained with 2.0 % palm pollen grains levels followed by 1.5, 

1.0 % and 0.0% levels, respectively.  

It could be suggest the use of 2.0 % palm pollen grains 

level in tilapia broodstock diets for better reproductive 

performance. 

Key words: Nile tilapia, feed additive, palm pollen grains, 

reproductive performance, growth performance, feed 

utilization, economic evaluation.   

INTRODUCTION 

Egypt is the first country for aquaculture production in Africa and 

the second country for tilapia production in the world after China and the 

eighth country in the world for aquaculture production (FAO, 2012). 

Egypt reported the greatest increase in tilapia production in the last two 

years with a reported production of 657086 tons in 2011 (GAFRD, 2012). 

Other Middle Eastern countries also continue to slowly increase 
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production while also becoming an important global market as guest 

workers in the region consume considerable amounts of imported tilapia 

from their home countries. Thus global tilapia production grows to 

approximately 3.5 million mt in 2011 and should increase to 3.6 million 

mt in 2012 (Fitzsimmons et al., 2013). 

Nile tilapia is an ideal candidate for warm-water aquaculture. 

They spawn easily in captivity, use a wide variety of natural foods as 

well as formulated feeds, tolerate poor water quality, and grow rapidly at 

warm temperatures. These attributes, along with relatively low input 

costs, have made tilapia the most widely cultured freshwater fish in 

tropical and subtropical countries (Biswas et al., 2005; Fasakin et al., 

2005, El-Saidy and Gaber, 2005; Pena-Mendoza et al., 2005; Borgeson  

et al., 2006; Tsadik and Bar, 2007 and Tahoun, 2007). 

The chemical feed additives have physiological and economic 

significance on farm animal and fish. They are added to the feed of fish 

to improve growth or reproductive performance and feed conversion or to 

control sexual development. They are commonly pharmaceutical 

derivatives. Although, good results were obtained with such substances, 

their use might have unfavorable effects (Public health hazards and/or 

environmental pollution). Therefore, recent efforts aim to use additive of 

natural origin (such as palm pollen grains). 

It has been recognized that the feed additives have physiological 

and economic significance. Therefore, the trend aims to use additives of 

natural origin (Abd El-Maksoud, et al, 1998 a,b; 1999). Medicinal and 

aromatic plants have been used as a spices and medical additives. In 

recent years, these plants have received increasing attention as spices for 

human and additive in diets for animals. Spices are well known 

appetizers and add flavor to otherwise insipid foods. Some of them 

posses antioxidant properties, antimicrobial and antibiotical activity 

(Mahran 1967; Boulos, 1983; Chand and Katoch, 1984; Sulliman et al., 
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1987; Senragle and Muller, 1990; Pradeep et al., 1991; Abd Rabo et al., 

1992; El-Emary, 1993; Hanafy, 1995 and Morsy, 1995). 

Egyptian scientists have reported the gonad stimulating potency 

of date palm pollen. Pollen grains of date palm were also used to promote 

fertility in women in ancient Egypt (El-Neweshy et al., 2013). 

Regarding palm pollen grains, Farag et al. (2008) demonstrated that 

the most predominant saturated and unsaturated fatty acids were 22: 0, 

18: 1 also palm pollens contained the highest amounts of all essential 

amino acids. Hassan and Abou-Elwafa (1947) detected a non-crystalline 

estrogenic substances in extracts of dates palm pollen grain. Harraz et al. 

(2008) isolated estrone and cholesterol from date palm pollen. Other 

found sterols and flavonoids such as;  amirin,  sitosterol, rutin and 

quercetin, triterpenes and saponins (Mahran et al., 1976). Wojcicki et al. 

(1987) obtained antioxidant and hypolipidemic effect of palm extracts 

(cernitins) on made mongrel rabbits and wister rats. 

Bee-collected pollen improves fertility. It can reduce cholesterol 

levels and improved the condition of men with prostatitis. It seems to 

have the miraculous ability to restore and rejuvenate tired or ageing sex 

glands both male and female - due to the natural hormonal substances 

that it contains. It can stimulate and nourish the reproductive system, and 

sexual stamina and endurance also seem to be increased. Sections 

include: sexual stamina, prostatas (prostatic disorders), stimulating the 

ovarian function, and dealing with menstrual problems (Kamijo et al., 

2001). 

MATERIALS AND METHODS 

This stusdy was conducted at commercial privit hatchery at 

Elsharkia Governorate and the analytical studies were conducted at 

central laboratory for Aquaculture Reserch center sharkia Abo-Hamad 

(CLAR) from 16/ 4/ 2012 to 26/ 6/ 2012 to evaluate the effect of four 
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palm pollen grains levels (0.0 (control), 1.0, 1.5 and 2.0% from the total 

diet), in Nile tilapia diets, on their fecundity, hatchability, fry production 

and their body weight.  

One year old Nile tilapia males and females with average weight 

of 210 g  10.23  were stocked for spawning into eight hapas, (each of 6 

m length  4 m width  1.2 m height),each treatment was represented in 

two hapas(replicates). As each treatment was represented by 2 hapas, 5 m 

distance between treatments 1 and 2, 2 and 3 were arranged. Hapas were 

fixed in an earthen pond, (one feddan area  1 m depth) where 1/3 of the 

water level was changed with new fresh water every 3 days.  

Fish were stocked at a density of 72 fish (54 female and 18 male) 

per hapa. Diets of approximately CP (34.72%) and GE (4.597 kcal /g ) 

were used. The formulation and proximate composition of the tested diets 

are presented in Table (1). Fish were fed the tested diets at a rate of 0.7% 

of their total biomass twice daily at 9 h. and 15 h. Fish body mass was 

determined at two week intervals and the feeding rate of the tested diets 

was adjusted. 

Production of seed (i.e., eggs and fry production) was compared 

among the tested diets. Female fish were checked for eggs every 10 days. 

Early in the morning females carrying the eggs were taken from the hapa 

and returned after taking out the eggs. Eggs were taken to hatchery 

laboratory, then washed by potassium permengenate solution to prevent 

bacterial and fungal infection. All eggs were weighed, egg samples were 

taken, weighed and counted, and then eggs/each hapa were placed for 

hatching in 15 L plastic jars, through which a gentle and continuous flow 

of water was maintained. The hatched fry were able to swim up and 

escape through an exit to be collected in a trough with screened outlet 

(through which a gentle and continuous flow of water was maintained). 

For each hapa the number of spawned females/Col., eggs/ Col. and fry 

(after yolk sac absorption) were recorded. Spawning number/fish/period, 
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weight of eggs, fish at the start and at the end of the trial and feed used 

were determined. Hatching percentage and the cost of feed/1000 fry 

produced were calculated. Also, total gain, daily gain and specific growth 

rate (SGR), were obtained. The analysis of variance was conducted on 

the obtained data using SPSS program.   

Table 1. Formulation and proximate composition of the tested diets used 

in the Trial. 

 
Palm pollen grains level % 

0.0 1.0 1.5 2.0 

Fish meal 30 30 30 30 

Soybean meal 15 14 13 13 

Rice bran 21 21 24 23 

Wheat bran 16 16 13.5 14 

Yellow corn 14 14 14 14 

Molasses 2.75 2.75 2.75 2.75 

Dicalcium phosphate 1 1 1 1 

Vit & Min. premix 0.25 0.25 0.25 0.25 

Palm pollen grains 0 1 1.5 2 

Total  100 100 100 100 

Proximate composition (dry weight) % 

Crude protein, CP 34.85 34.74 34.60 34.69 

Crude fat, EE 6.20 6.20 6.21 6.22 

Crude fiber, CF 6.13 6.13 6.13 6.14 

NFE
1
 45.12 45.23 45.35 45.24 

Ash 7.70 7.70 7.71 7.71 

GE. Mcal/kg
2 4.58 4.60 4.62 4.59 

GE. Mcal/kg
3
  4.33 4.35 4.37 4.34 

1Calculated by difference - 2Including CF energy - 3Excluding CF energy 

RESULTS AND DISCUSSIONS 

The effect of palm pollen grains as a feed additive on reproductive 

performance of Nile tilapia broodstock. 

Reproductive performance parameters of Nile tilapia broodstock 

as affected by dietary Palm pollen grains level is shown in Table (2). As 

shown in this Table the reproductive performance parameters including 

spawned females number/hapa/collection, eggs No/female/Col, fries 
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No/female/Col, hatching %, No of spawning/fish/ experimental period, 

and relative fecundity were improved significantly (P<0.05) with the 

diets containing Palm pollen grains (1.0, 1.5 and 2.0%)compared to the 

control unsupplemented group. Palm pollen grains addition increased 

spawned females number/hapa/Col by about 110, 127.5 and 139.3 %, 

eggs number/fish/col by about 110.4, 127.6 and 139.3%, fry 

number/fish/col about 111.07, 121.66 and 129.39%, relative fecundity 

about 110.8, 121.38 and 129.1 % for 1.0. 1.5 and 2.0% dietary Palm 

pollen grains levels, respectively, compared to the control one 

Table 2. Reproductive performance per collection of Nile tilapia brood 

stock as affected by palm pollen grains levels. 

Parameters 
Palm pollen grains level %

 

SED 
0.0 1.0 1.5 2.0 

Spawned females number per collection 13.58
c 

15
c 

17.33
b 

18.92
a 

2.00 

Spawned females %
(1) 25.15

c 
27.78

c 
32.10

b 
35.03

a 
3.71 

Egg No/female/collection
 385.50

c 
428.17

b 
469.00ab 498.83

a 
54.81 

Fry No/female/collection 289.50
c 

341.75
b 

381.17
a 

413.50
a 

50.55 

Hatching %
 74.84

d 
79.53

c 
81.15

b 
82.81

a 
1.87 

No of spawning/ female per period
 (2)

. 1.51
c 

1.67
c 

1.93
b 

2.10
a 

0.22 

Relative fecundity 1.84 2.04 2.23 2.39  

* Average in the same row having different superscripts differ significantly P0.05. 

* SED is the standard error of difference 

* Female No/hapa = 54 female. 

* No of collection = 6 

(1) = Spawned females number/hapa × 100/ No of female per hapa. 

(2) = Spawned females number per hapa × No of collection/ Female No per hapa 

However, there is no information in the literature showing the 

effect of Palm pollen grains as a feed additive on productive or 

reproductive performance of fish. Palm pollen grains mainly contains 

cholesterol, rutin, carotenoids, as well as estrone which is known to 

exhibit gonadotrophin activity in rats, therefore, caused an increase of, 

FSH and LH, (Hammed et al. 2012), thus improvements in the present 
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results may be due to improving sperm characteristic for male and egg 

quality during secretion of sexual hormone such as FSH, LH. Theses 

results are in agreement with Hammed et al., (2012) who stated that palm 

pollen grains has obvious improvement effect on fertility hormones of 

adult female rats exposed to lead acetate. Abedi et al. (2012) revealed 

that the aqueous extract of palm pollen grains can be used as a sex 

enhancer and seems to cure male infertility of male rats.  

Palm pollen grains may stimulate endogenous testosterone levels 

probably by raising the level of lutenizing hormones (LH) (Suresh et al., 

2000; Yakubu et al., 2005; Yakubu et al., 2008). Following adequate 

erection and activity of muscles, intromission is possible and increasing 

of IF by the extract show the activation of penile erection mechanism. 

The effect of palm pollen grains as a feed additive on feed utilization 

of Nile tilapia broodstock. 

Growth performance and efficiency of feed utilization throughout 

the experimental period are shown in Table (3).  

As shown in this Table, the increase in broodfish body weight was 

limited due to the use of low feeding level, besides that the fish were 

converting the bulk of their ingested energy into gonad development to a 

greater extent than that for flesh. Growth rates were similar on the tested 

diets. The total amounts of feed consumed tended to be equal among the 

tested diets according to the equality of brood fish body weight 

throughout the experimental period, where feed was fed to fish according 

to periodical weighing of fish, which was equal 0.7% of fish body weight 

and did not differ among the experimental group during the course of the 

study.  

Effect of palm pollen grains on broodstock feed utilization 

expressed as feed conversion ratio for egg (FCR Excluding weight)is 

showen in Table(3). Significant effect was found and the best value was 
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recorded with 2.0% palm pollen grains level which explains that the 

broodstock utilized feed at a level of 2.0% better than other levels.  

Table 3. Growth performance and feed utilization efficiency of Nile 

tilapia brood stock as affected by palm pollen grains levels. 

Item (per fish) 
Palm pollen grains levels % 

0.0 1.0 1.5 2.0 

 Initial mean weight, g  210 210 210 210 

 Final mean weight, g  232.5 237.5 243.5 246.5 

 Total gain, g 
(1) 22.5 27.5 33.5 36.5 

 Daily gain, g 
(2) 0.32 0.39 0.48 0.52 

 SGR, % 
(3) 0.15 0.18 0.21 0.23 

 Total feed used, g/fish 102.7 102.7 102.7 102.7 

Total feed used, kg/hapa 7.4 7.4 7.4 7.4 

 FCR     

Excluding egg weight 
(4)

 (for weight) 4.56 3.73 3.07 2.81 

Excluding fish weight 
(5)

  (for egg) 21.20 17.28 13.66 11.76 

Including fish weight and seed weight
(6) 3.76 3.07 2.51 2.27 

* Average in the same row having different superscripts differ significantly P0.05. 

* SED is the standard error of difference. 

* period = 70 days 

(1) = Final weight - Initial weight    

(2) = (1) /period in days.   

(3) = 100 (ln Final weight - ln Initial weight) / period in days, where ln is the natural log.   

(4) = Total feed offered per hapa/ (1). 

(5) = Total feed offered per hapa/ Seed weight per hapa. 

(6) = Total feed offered per hapa/ (Total gain per hapa + egg weight per hapa). 

Economic efficiency: 

The effect of palm pollen grains as a feed additive on economic 

efficiency of Nile tilapia broodstock. 

Table (4) shows the effect of palm pollen grains as a feed additive 

on economic efficiency of Nile tilapia broodstock. It could be concluded 

that tilapia diets supplemented with Palm pollen grains (1.0, (T2). 1.5 (T3) 

and 2.0 %, (T4)) shwed a positive effect on their reproductive 

performance and feed utilization. Also, it had positive effect in reducing 

the feeding costs for tilapia seed production. Palm pollen grains 

supplementation decreased the feed cost/1000 fry about 23, 40 and 49% 
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for 1.0, 1.5 and 2.0% Palm pollen grains levels, respectively compared 

with the control diet (0.0 % Palm pollen grains). The comparison 

between Palm pollen grains levels may suggest the use of 2.0 % Palm 

pollen grains level for better reproductive performance. Also, further 

studies are needed with Palm pollen grains on fish to explain its  mode  of  

action  on  reproductive  performance  of fis 

Table 4. Economic evaluation of the tested palm pollen grains levels 

diets. 

Item  
Palm pollen grains levels% 

0.0 1.0 1.5 2.0 

 Feed offered, kg  7.4 7.4 7.4 7.4 

 Broodfish mass at the start, kg 15.12 15.12 15.12 15.12 

 Broodfish mass at the end, kg 16.74 17.10 17.53 17.75 

Egg No/hapa/period 31410 38535 48766 56627 

Fry No/hapa/period 23588 30757 39634 46940 

Feed cost, L.E 38.11 41.07 42.55 44.03 

 Other costs, L.E 750 750 750 750 

 Total costs, L.E 788.11 791.07 792.55 794.03 

 Fry selling, L.E 1179.4 1537.85 1981.7 2347 

 Net return, L.E 391.29 746.78 1189.15 1552.97 

Index     49.65      94.40    150.04    195.58  

- Feed price 5150 L.E / ton 

- Total costs of hatchery 45000 L.E  without price of diets 

- The hatchery contains 80 hapa (total costs of hapa without feed = 656.25 L.E) 

Based on the obtained results a level of 2% palm pollen grains 

supplementation is recommended in diets of broodstock Nile tilapia thus 

this level improved egg quality, quantity, fertility and hatchability. Also it 

improved the returns of tilapia hatchery. 
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 تأثير اضافة حبوب لقاح طلع النخيل على مظاهر التناسل للبلطى النيلى
 احمد عبد اهلل عبد الرحمن على

 المعمل المركزى لبحوث الثروة السمكية بالعباسة
 ىـص العربـالملخ

اجريت هذه التجربة لتقييم تاثير حبوب لقاح طمع النخيل كاضافة عمفية بمعدلل فدفر  
% من العميقة الكمية عمى مظاهر التناسل ووزن الجسم المهات البمطى النيمى. علل 2   1.1  1

االنددداث التدددى فرخت جمعدددة  عدددلل البي  سدددمكة جمعة  عدددلل الزريعة سدددمكة جمعة  عدددلل مدددرات 
زريعددة تحسدددنت  1111لتجربددة ومعدددلل التحويددل الغدددذازى كغددذا  الزم النتددداج التفددريخ خددتل فتدددرة ا

معنويددا بزيددالة مسددتوى اضددافة حبددوب لقدداح طمددع النخيددل وكانددت اعمددى مدديم تددم الحفددول عميهددا مددع 
 .  ففر % عمى التوالى1  1.1% تتها 2المستوى 

النيمى % حبوب لقاح طمع النخيل في عتزق امهات البمطى 2لذلك ينفح باضافة 
 .لتحسين مظاهر التناسل


