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Abstract

Background and objectives: Genetic selection based on high growth rates and slaughter
weights in broiler chickens has created numerous challenges for broiler breeders. A negative
correlation between growth-related and reproductive traits has resulted in reduced fertility,
particularly among male broiler breeders. Consequently, the fertility percentage in meat-type
poultry has declined, accompanied by physiological disorders such as reduced sexual desire,
decreased mating frequency, and diminished sperm production in these birds. Therefore, the
objective of this research is to determine the efficient levels of ginseng (G) and Tribulus
terrestris (Tt), as well as to investigate the synergistic effects of these two compounds in the
diets of broiler breeders over 40 weeks of age, with emphasis on evaluating sperm quantity and
guality and assessing any possible related effects.

Methodology: The field phase of this study was carried out from February 2023 to July
2023 at the Poultry Research Farm of the Faculty of Agriculture, Tarbiat Modares University.
Thirty-two Arian strain roosters, aged 57 weeks, were randomly assigned to four groups (eight
birds per treatment) and were fed a daily basal diet supplemented with different levels of G and
Tt, including: 1) basal diet without additives (control); 2) 300 mg G powder/kg diet; 3) 150 mg
G powder/kg diet + 190 mg Tt extract/kg diet; and 4) 380 mg Tt extract/kg diet. The roosters
received these diets from week 57 to week 70, making the experiment duration 13 weeks. Birds
were housed individually in cages equipped with an automatic exposure system under a
photoperiod of 14 hours light and 10 hours darkness. Temperature and feeding conditions were
regulated according to the Arian (Hybro) breeder management manual, and water was supplied
ad libitum. To facilitate semen collection, samples were obtained weekly through abdominal
massage. Sperm volume, viability, membrane integrity, concentration, and motility
characteristics were evaluated using CASA software.

Results: Semen volume, sperm concentration, and survival percentage were not significantly
affected by the experimental treatments (G, Tt, G + Tt) and showed no statistical significance
(P > 0.05). However, sperm membrane integrity was significantly influenced by the treatments
(P < 0.05). The highest percentage of membrane integrity was observed in the combined G + Tt
treatment, which differed significantly from the other treatments, except for the G treatment
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(P < 0.05). Furthermore, the effects of different levels of G and Tt on sperm motility indicated
that progressive motility, non-motile sperm, and overall motility were significantly affected by
the treatments (P < 0.05). The highest percentage of motile sperm was recorded in the
G treatment, which was significantly different from the other treatments except the control
(P < 0.05). Conversely, the highest percentage of non-motile sperm was observed in the Tt
treatment, which differed significantly from the other treatments, excluding the control group
(P < 0.05). Other recorded motility parameters were not significantly influenced by the
experimental treatments (P > 0.05).

Conclusion: Based on the results of this experiment, it can be concluded that the combined
supplementation of these two medicinal plants (G + Tt) exerted positive effects on reproductive
parameters, including improvements in sperm quantity and quality, enhancement of sperm
membrane integrity, better motility characteristics, and increased fertility in the roosters.
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Table 1. Composition of ration consumed by broiler breeder roosters of Arian strain

Ingredients Amount (%)
Corn 69.55
Wheat bran 17.34
Soybean meal 9.61
Di-calcium phosphate 1.34
Calcium carbonate 1.23
Vitamin supplement* 0.25
Mineral supplement* 0.25
Common salt 0.22
Baking soda 0.15
Methionine 0.017
Threonine 0.012
Total 100
Calculated chemical composition (%)
Metabolizable energy (kcal.kg™) 2750
Crude protein 12.00
Calcium 0.70
Available phosphorus 0.35
L-Lysine 0.50
Methionine 0.20
Methionine + cysteine 0.49

*: Supplied per kg of diet: Vit. A, 12000 IU; Vit. D3, 2200 IU; Vit. E, 10 mg; Vit. K3, 2 mg; Vit. Bl, 1 mg; Vit. B2, 4 mg; Vit. B6, 1.5 mg;
Vit. B12, 10 mg, Niacin, 20 mg; Folic acid, 1 mg; Pantothenic acid, 10 mg; Biotin, 50 mg; Choline, 250 mg; Copper, 10 mg; Iron, 30 mg;
Cobalt, 0.1 mg; lodine, 1 mg; Manganese, 55 mg; Zinc, 50 mg, and Selenium, 0.1 mg.
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Table 2. Ginseng (G) and Tribulus terrestris L. (Tt) effects on qualitative characteristics of semen in broiler
breeder of Arian strain

Control G Tt G+Tt
. 1 1 1 Contrast of G and
Treatment Without 300 mg.kg 380 mg.kg 150 + 190 mg.kg SEM  P-value
. ? ? . Ttversus G + Tt
additives of diet of diet of diet
Sperm
concentration 2.95 3.00 2.98 2.95 0.015 0.32 0.16
(mL)
Sperm vitality 88.59 90.12 91.07 91.33 051 032 0.26
(%)
Membr("j‘;s health g3 o= 85.90% 82.61° 87.25° 0.57  0.0028 0.021
Spe”(“m"l_‘;'“me 0.76 0.63 0.69 0.54 0036 041 0.016

In each row, means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 3. The effect of Ginseng (G) and Tribulus terrestris (Tt) on the motility of semen in Arian broiler breeder

rooster

Treatment Control G Tt G+Tt SEM P-Value Contrast of G and

Tt versus G + Tt
Progressive (%) 16.96% 2449 15.17° 23.39° 1.71 0.004 0.11
Nonprogressive (%) 58.57 57.54 53.40 53.68 3.45 0.63 0.67
Immotile (%) 24.42% 17.96° 31.47° 22.60° 2.30 0.01 0.46
Motile (%) 75.54% 82.03° 66.46" 77.39° 3.23 0.03 0.44
VCL(um/s) 39.47 45.61 36.11 43.23 2.63 0.10 0.47
VSL(um/s) 13.37 16.54 13.10 15.19 0.97 0.08 0.76
VAP(um/s) 23.52 27.17 21.47 24.94 1.54 0.11 0.75
LIN (%) 31.89 23.15 30.90 31.89 0.72 0.23 0.87
STR (%) 50.47 53.47 50.94 51.30 1.13 0.29 0.52
WOB (%) 57 59.32 56.59 57.26 1.10 0.34 0.61
ALH (um/s) 2.31 2.52 2.21 2.40 0.11 0.34 0.81
BCF (Htz) 3.73 3.93 3.51 411 0.13 0.054 0.04

a, b Means with different letters in each row are statistically different (P<0.05).

VAP: average speed on the path, VVSL: speed on a straight path, VCL: speed on a curved path, LIN: percentage of lateral linearity, STR: straightness
of the path traveled and ALH: lateral laterality of the head Progressive: progressive, Nonprogressive: non-progressive, Immotile Motionless, Motile,
BCF: Beat frequency, WOB: Oscillation index.

The level of use of herbal additives: control (without additives), ginseng (300 mg/kg diet), Tribulus terrestris 380 (mg/kg diet), ginseng + Tribulus
terrestris (150 + 190 mg/kg diet).

SEM: standard error of means
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