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ex-sorted semen (SSS) technology represents 

a transformative advancement in bovine 

reproductive biotechnology, enabling 

preferential production of female calves with accuracy 

exceeding 90%. In India, 

increasing mechanization and 

socio-economic challenges 

associated with surplus male 

cattle have accelerated the 

adoption of this precision 

breeding approach. Recent 

indigenous innovations such as the GauSort system, 

combined with government support under the 

Rashtriya Gokul Mission, have substantially reduced 

costs and expanded accessibility. This article reviews 

the scientific principles of SSS, current technological 

developments, government interventions, operational 

guidelines for farmers, and its economic impact on 

dairy enterprises. 

Biological sex determination in bovines 

traditionally follows a random process, governed by 

fertilization with either X- or Y-chromosome-bearing 

spermatozoa. In the present Indian dairy scenario, the 

approximately 50% probability of male births has 

become economically unsustainable due to 

mechanization and 

increasing stray 

cattle concerns. 

Consequently, 

demand for targeted 

reproductive 

technologies has 

risen sharply.  

Sex-sorted semen (SSS) technology employs flow 

cytometric sorting to separate X- and Y-bearing sperm 

based on DNA content, enabling production of female 

offspring with more than 90% accuracy [1]. In Bos 

indicus and Bos taurus, X-chromosome-bearing sperm 

contain approximately 3.834.2% more DNA than Y-

bearing sperm [3]. Advances in indigenous technology, 

notably the GauSort system developed by the National 

Dairy Development Board (NDDB), together with 
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fiscal support under the Rashtriya Gokul Mission 

(RGM), have significantly improved farmer access to 

this innovation [2]. 

This review presents a technical, institutional, and 

policy-oriented overview of SSS implementation in 

India. 

1. Technology Overview 

1.1 Principle of DNA Fluorescence Sorting 

Flow cytometry remains the gold standard for sex 

sorting. The process includes: 

• Stoichiometric Staining: Semen is treated 

with Hoechst 33342, a DNA-specific 

fluorescent dye. 

• Laser Excitation: A 355-nm ultraviolet laser 

excites the dye; X-bearing sperm emit higher 

fluorescence. 

• Droplet Charging And Separation: 

Electrically charged droplets containing X-

sperm are deflected into collection tubes, while 

Y-sperm are discarded [4]. 

1.2 Indigenous Advancement: Gausort 

India previously depended on imported technologies 

such as SexedULTRA 4M® and Sexcel®. During 

202432025, NDDB introduced GauSort, an indigenous 

system tailored for Indian breeds. 

Key features include: 

• Calibration for sperm morphology of Gir, 

Sahiwal, and Murrah breeds [5]. 

• Significant cost reduction, with subsidized 

straw prices decreasing from approximately 

¹1,200 to ¹250 [2]. 

2. Government Schemes and Financial Support 

(202532026) 

Multiple national programs facilitate last-mile delivery 

of SSS technology (Table 1). 

Table 1. Government support mechanisms for sex-

sorted semen adoption 

Scheme Provision Target Group 

Rashtriya 

Gokul Mission 

50% subsidy 

on SSS (up to 

¹750/pregnan

cy) 

Small & 

marginal farmers 

Assured 

Pregnancy 

Incentive 

¹5,000 DBT 

for female calf 

born via SSS 

Breed 

improvement 

Breed 

Multiplication 

Farms 

50% capital 

subsidy (up to 

¹2 crore) 

Entrepreneurs/F

POs 

National 

Livestock 

Mission 

50% subsidy 

for private 

semen stations 

Private sector 

AHIDF 3% interest 

subvention 

Infrastructure 

Pashu 

Sakhi/MAITRI 

Training of AI 

technicians 

Doorstep 

services 

State top-ups 

(UP/Maharasht

ra) 

¹1003200 per 

straw 

Regional 

affordability 

Kisan Credit 

Card 

Enhanced 

credit limits 

Working capital 
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3. Operational Guidelines for Farmers 

3.1 Animal Selection 

SSS conception rates are typically 10315% lower than 

conventional semen [7]. 

• Preferred: Virgin heifers (15318 months), 

with 45350% conception rates [8]. 

• Suitable: First-lactation cows without uterine 

infections. 

• Avoid: Repeat breeders and cows beyond 

fourth lactation. 

3.2 Heat Detection and Timing 

Due to reduced sperm longevity (~12 hours): 

• Artificial insemination should be performed 

14316 hours after onset of standing heat. 

• Visual observation during early morning and 

evening is essential. 

3.3 Nutritional and Herd Management 

• Provide 50 g chelated mineral mixture daily for 

30 days before AI. 

• Maintain cold chain strictly; thaw semen at 

37°C for 30 seconds in a water bath [5]. 

4. Cooperative and Institutional Support 

Cooperative milk unions such as Amul and Nandini 

integrate SSS within veterinary outreach programs. 

NDDB and its subsidiaries provide genetic merit 

certification of donor bulls, ensuring enhanced milk 

productivity in female progeny [10]. 

5. Research Insights and Economic Impact 

Economic analyses indicate that although SSS incurs 

higher initial costs, net present value of dairy 

enterprises increases by approximately ¹25,000 per 

animal [9]. Benefits arise from: 

• Reduced replacement costs 

• Accelerated genetic gain (15320% 

improvement per generation) 

• Elimination of expenditure on unproductive 

male calves 

Conclusion 

Sex-sorted semen technology represents a paradigm 

shift from traditional cattle rearing to precision dairy 

entrepreneurship. Indigenous innovations such as 

GauSort, supported by Rashtriya Gokul Mission 

subsidies, have democratized access to elite genetics. 

With proper management, SSS offers Indian farmers a 

sustainable pathway toward higher productivity, 

profitability, and herd quality. 
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