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Diverse Germplasm Evaluation Under Harsh and Extreme Conditions
Multi-origin screening; focused on commercially competitive peanut germplasm

1. Executive Summary
International Peanut Group evaluates a highly diverse set of peanut germplasm under harsh and extreme production conditions with a curated panel of advanced and commercially oriented lines developed across multiple geographic origins, production systems, and market classes for various agronomic and nutritional traits.
Rather than screening only exotic materials, the IPG tests germplasm that has already been selected for practical agricultural value (including yield potential, grade, maturity, disease resistance, plant architecture, seed chemistry), shelling characteristics, and nutrition (including over 30% increase in protein). This approach is intended to increase the likelihood of identifying lines that combine stress adaptation with traits required for sustainable adoption for a wide range of conditions.
	Objective: A broad, multi-origin panel of commercially-selected germplasm can reveal combinations of resilience and productivity that may not be visible within a single breeding environment.


2. Rationale
Extreme production environments often expose weaknesses that remain hidden under favorable conditions. Heat, drought, low-input management, short or erratic rainfall windows, marginal soils, disease pressure, and other environmental constraints can sharply reduce stand establishment, reproductive success, yield, grade, and seed quality.
IPG maintains breeding and evaluation activities across multiple domestic and international origins. Its programs include screening and selecting exotic lines as well as developing germplasm for commercial and  smallholder production systems. This creates a distinctive opportunity to compare material selected under contrasting climates, disease complexes, input levels, and market requirements. The goal of the program is to develop a structured screening resource of diverse, commercial-yielding lines.
Screening and Selection Origins:
Germplasm from multiple origins and production systems.
Mechanized and smallholder practices, conventional and organic production, arid to tropical growing regions.
Representation of Runner, Spanish, Valencia, and Virginia market types, as appropriate to the target environment.
Nutrition-focused lines.
High-oleic and normal-oleic, high-protein and normal-protein, and others.
Advanced lines with prior selection for commercial yield, grade, maturity, disease resistance, and manufacturability.
3. Objectives
Objective 1: Assembly of a geographically and genetically diverse panel of advanced IPG germplasm suitable for evaluation in target harsh or extreme environments.
Objective 2: Quantified performance and stability for establishment, maturity, yield, grade, seed quality, survival, and nutrition under the defined stress conditions.
Objective 3: Identified lines and trait combinations that outperform relevant commercial checks or demonstrate exceptional resilience within specific stress scenarios.
Objective 4: Generate data that help distinguish broad adaptation from environment-specific adaptation and guide future parent selection.
Objective 5: Repeatable evaluation framework that can support follow-on breeding, validation, and potential commercialization.
Objective 6: Rapid commercialization involving counter-cyclical increases, low-density planting to maximize per-plant yields, and in-house seed production for optimal purity and quality.
4. IPG Germplasm
IPG continually selects entries from its established breeding pipeline and commercial portfolio. The final panel is tailored to the partner’s target environment, stress profile, available plot capacity, and regulatory requirements.
	Germplasm source
	Expected contribution
	Screening value

	U.S. Southwest
	Broad commercial breeding pipeline across all four market types
	Heat, drought, salinity, maturity, yield, grade, and origin-specific organic disease resistance evaluations

	U.S. Southeast and other domestic regions
	Lines selected in humid and disease-intensive production systems
	Heat and origin-specific disease resistance evaluations

	Africa
	Commercial and smallholder-oriented germplasm
	Low-input adaptation, drought response, and origin-specific disease resistance evaluations

	South America and other international origins
	Advanced lines selected in distinct climates and production systems
	Origin-specific disease resistance evaluations

	Commercial checks
	Established relevant IPG cultivars
	Benchmarking with top-performing commercial lines by origin


The entry set may include a core panel for all locations and a smaller location-specific panel chosen for particular stresses or market needs. Final entry identities may remain coded during evaluation to protect confidential breeding information and reduce unintentional bias.
5. Experimental Approach
5.1 Site and stress definition
Before planting, the parties define the target environment and primary stress factors. Potential conditions may include severe heat, radiation, low or irregular irrigation, saline or marginal soils, short production seasons, low-input fertility, high disease pressure, or combinations of these constraints. Environmental characterization is recorded so that biological responses can be interpreted accurately.
5.2 Trial structure
One or more replicated trials using an appropriate randomized design.
Locally adapted commercial checks and selected IPG checks.
A core entry set repeated across sites or years to measure stability.
Optional managed-stress and standard-management comparisons when resources permit.
Seed increase or observation blocks for promising entries when sufficient seed is available.
5.3 Evaluation categories
	Category
	Illustrative measurements

	Establishment
	Emergence, early vigor, stand uniformity, survival, and recovery after stress events.

	Phenology
	Flowering, maturity, reproductive duration, and fit within the available production window.

	Plant response
	Canopy development, architecture, lodging, peg strength, stress symptoms, and harvestability.

	Disease and pest response
	Incidence and severity of locally important diseases or pests, using agreed scoring methods.

	Productivity
	Pod yield, yield retention under stress, harvest index indicators, and performance relative to checks.

	Grade and seed quality
	Shellout, sound mature kernels, seed size distribution, damaged kernels, and market-type conformity.

	Seed chemistry
	Oil type, protein, total oil, fatty acid profile, or other traits when relevant and budgeted.

	Stability
	Consistency across replications, sites, stress levels, and seasons.


6. Roles and Responsibilities
	Party
	Primary responsibilities
	Key outputs

	IPG
	Select and prepare germplasm; provide available background information; advise on checks, trial design, scoring, and interpretation; participate in review of results. Tests for nutritional characteristics.
	Curated entry panel, seed shipment documentation, technical support, and breeding interpretation.

	Local partner
	Secure sites and permits; conduct planting, crop management, stress treatment, data collection, harvest, and local compliance.
	Complete field execution, environmental records, raw data, photographs, and harvested samples where permitted.

	Joint team
	Approve protocol; review quality control; analyze results; select candidates; define next-stage validation.
	Interim reviews, final report, advancement decisions, and follow-on work plan.


7. Illustrative Timeline
	Phase
	Timing
	Activities

	1
	Months 0-2
	Define target stresses, sites, entry number, protocol, agreements, and regulatory pathway.

	2
	Months 2-5
	Select entries, multiply or condition seed as needed, complete phytosanitary documentation, and ship.

	3
	Crop season
	Plant, manage trials, characterize environmental conditions, and collect field observations.

	4
	Harvest + 1-3 months
	Complete harvest, grade and quality testing, data validation, and statistical analysis.

	5
	Following season
	Retest leading entries, expand locations, initiate crosses, or begin commercial-scale validation.


8. Data, Germplasm, and Intellectual Property Framework
The projects operate under a mutually executed agreement that protects each party’s pre-existing intellectual property and clearly defines permitted use of seed, data, and resulting discoveries. The following principles are the framework of all agreements.
IPG retains ownership of all contributed germplasm, parental material, varieties, breeding lines, and associated pre-existing intellectual property.
Seed is provided solely for the approved evaluation and may not be transferred, reproduced, bred with, sequenced, commercialized, or used for other purposes without written authorization.
Raw project data is shared with both parties according to an agreed schedule and quality standard.
Public disclosure, publication, and presentation require prior written review to protect confidential information and patentability.
Rights to selections, derivatives, discoveries, markers, and commercialization opportunities are negotiated before work begins and reflected in the definitive agreement.
Unused seed and harvested material is returned, destroyed, or otherwise handled according to written instructions and applicable regulations.
9. Budget Framework
A general budget is developed after the target locations, number of entries, testing intensity, and analytical requirements are finalized. Cost categories include:
Germplasm selection, seed preparation, conditioning, packaging, and inventory management.
Seed increase where available quantities are insufficient.
Seed purity maintenance.
Phytosanitary certification, permits, international freight, customs, and import handling.
Site preparation, planting, crop management, stress treatment, irrigation control, and harvest.
Field labor, disease or stress scoring, environmental monitoring, and data management.
Shelling, grading, seed chemistry, laboratory testing, and sample shipment.
Statistical analysis, technical reporting, project management, and travel if required.
11. Proposal
IPG wishes to screen germplasm off-planet to identify high-yielding, nutritionally-enhanced lines to supply a viable food source in novel growing conditions.
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