Table S1. The differentiation between Oogenesis and spermatogenesis

Gametogensis

Oogenesis

Spermatogenesis

The Definition

Location

Onset

Accessory components

Hormones involved
Motility

Genotype (Chromosomes)
Starting Cell

Number of functional cells produced

Growth phase
Cytogenesis

The process that included the production of the ovum from
oogonia

Females™ ovaries (all stages occur inside the ovary, except the
last stage)

Onset of puberty

1 Corona radiate
[J Theca folliculi
[1 Zona pellucida
[ Granulosa cells

GnRH, FSH, LH, Estrogen
Produces; immotile
Chromosomes + X

Starts from a primary oocyte
Single ovum

Too short
Two highly unequal cells

The process that included the
production of the spermatozoa
from spermatogonia
Males’ testes ( all stages occur
inside the testis)

The fifth gestational week in
human

Acrosome tail

GnRH, FSH, LH, Testosterone
Produces ;there is a motility
Chromosomes + X or Y

Starts from a primary spermatocyte
Four functional spermatozoa

Prolonged
Two equal cells




Table S2. Common Laboratory Evaluation Techniques

No. Parameters Techniques/ Test Ref.
1 Colour White, Creamy, Milky, and Lemon colour/Visual vision [1]
Read from a semen collection vial that contains 15 ml of graduated sterile 2
2 Volume (ML) g (21
tubes.
A drop of thawed semen sample is uniformly spread over a clean microscope [3]
slide, warmed to 37 °C using a thermostatic plate.
3 Mass activity Sperm motility is assessed under low power (10x magnification) by
observing the mass movement of the spermatozoa. The evaluation of motility
is based on the progressive movement of the sperm cells.
4 Total Motility Microscopic-Test & CASA [4]
5 Progressive Motility
Currently, the spectrophotometer is the most commonly used method for [5]
analyzing spermatozoa cell concentration, due to its speed, simplicity, and
reliability.
To conduct an evaluation, a microcuvette or cuvette is filled with a diluted
6 Sperm concentration ejaculated sample and inserted into the spectrophotometer, where the optical

(ML?)

density of the sample is measured. The sperm cell concentration is
subsequently calculated based on the optical density readings.

In contrast, the haemocytometer is regarded as an excellent standard for
assessing spermatozoa counts.



10
11

12

Incubation Test

Sperm viability
Morphological assessment

Acrosome integrity
Sperm vitality
pH

>

>

The frozen semen sample straw is carefully removed from liquid nitrogen,
shaken, and placed into a thawing unit set at 37°C.

After one minute, the straw is examined for post-thaw motility using a
microscope. The remaining straw is kept in the thawing unit for one hour,
after which motility is assessed again using the same method. It is essential
to maintain the temperature at 37°C throughout the process.

Eosin-Nigrosine test

Hypo-osmotic swelling test (HOST)
pH paper

[6]

[7, 8]
[9, 10]

[11]

[12])
[13]
[14]




Table S3. Components of Eosin-Nigrosine solution

Component

Concentration 1

Concentration 2

Eosin-Y Yellow
Sodium chloride

Distilled water
Nigrosine

pH

0.67¢
099
100 ml

10 ¢

3.3
15g
300 ml

209




Table S4. Components of Hypo-osmotic solutions of 150 mOsmol ml-1

Component
Sodium citrate (g) 0.735
Fructose (9) 1.351
Millipore water (ml) 100

Osmolality (mOsm Kg™) 150




Table S5. Components Giemsa stain and Sorensen's phosphate buffer

Component

Concentration

Giemsa stain
Absolute alcohol (GR grade)
Glycerol (AR grade)

Preparation of Soreson’s phosphate buffer:

Sodium phosphate dibasic (Na;HPO4.2H,0)

Distilled water

Potassium phosphate monobasic (KH,PO4.2H,0)

Distilled water

Solution A:

Solution B:

3.8gm
375 ml
125 ml

11.876 gm

1000 ml

9.08 gm

1000 ml




Table S6.

Equations used for measuring some parameters related to fertility

No. Indices Equations Ref
1 Twining rate No. of twining birth [15]
= . — x 100
No. of females give birth
2 Fertility No. of females give birth
= . - x 100
Total no. of female inseminated by a male
3 Fecundity Total numbers of kids
= - ——x 100
No. of females give birth
4 Kidmortality rate (%) Number of kids died before weaning [16]
Total number of kids born
5 Services per pregnancy _ Total matings to pregnant individuals [17]
(Conception) ~ Total number of pregnant individuals
6 Pregnancy Interval (PI) _ Number of months from previous to current pregnant [18]
~ Number of individuals in the pregnancy (numerator) group
7 Days open (0OD) (total days from pregnancy to conception for pregnant individuals [19]
+Days from pregnancy to current date for opened individuals)
B Number of breeding individuals in the herd
g Birthi Number of kids born alive X 100 [20]
Irthing percentage Number of kids put to the tup
Number of individuals reared * ¥ 100 [21]
9 Rearing percentage Number of females put to the tup

* reared = sold as finished or store kids, or sold/retained for breeding




Table S7. The differentiation in some reproductive traits between different species

Age at Age at sexual  Length of .
. . Duration of Open . .
Species puberty maturity  estrus cycle oregnancy () days (d) Litter size Ref.
(Mo) (Mo) (d)

Cow 6~10 14~18 18~24 270 60~80 2.02 +1.02 [22]
Buffalo 8~12 16~20 18~24 300 60~90 271+ 1.03 [23]
Camel 36 48 28 390 90 1 [24]

Goat 8~12 12-18 17~19 148 50~60 1.00~2.37 [25]

Ewe 8-12 12-18 16~17 148 50~60 1.00~2.81 [26]

Sow 2-3 3.16 21 115 woxk 10~14 [27]

Mare 910 12 ~15 21 330~345 woxk woxk [28]

[29]
Human female 120~132 *xk 28 270 fakokad fakokad
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