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Colorado Water Conservation Board

Water Plan

Water Project Summary

Name of Applicant Colorado State University

Name of Water Project
Opportunities for enhancing the water productivity of alfalfa based
production systems in Western Colorado

Grant Request Amount $190,278.30
Primary Category
Agricultural Projects

$190,278.30

Total Applicant Match $63,432.62
Applicant Cash Match $31,717.79
Applicant In-Kind Match $31,714.83

Total Other Sources of Funding $0.00
Total Project Cost $253,710.92

Applicant & Grantee Information

Name of Grantee: Colorado State University
       Mailing Address: 2002 Campus Delivery Fort Collins CO 80523

Organization Contact: Srinivasa rao Pinnamaneni
Position/Title: Research Scientist Email: sriniv@colostate.edu
Phone: (352) 328-7047

Organization Contact - Alternate: Sponsored Programs
Position/Title:  Email: 
Phone: 9702428686

Grant Management Contact: Srinivasa rao Pinnamaneni
Position/Title: Research Scientist Email: sriniv@colostate.edu
Phone: (352) 328-7047

Description of Grantee/Applicant

No description provided

Type of Eligible Entity

Public (Government)
Public (District)
Public (Municipality)
Ditch Company
Private Incorporated
Private Individual, Partnership, or Sole Proprietor
Non-governmental Organization
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Covered Entity
Other

Category of Water Project

Agricultural Projects
Developing communications materials that specifically work with and educate the agricultural community on
headwater restoration, identifying the state of the science of this type of work to assist agricultural users
among others.
Conservation & Land Use Planning
Activities and projects that implement long-term strategies for conservation, land use, and drought planning.
Engagement & Innovation Activities
Activities and projects that support water education, outreach, and innovation efforts. Please fill out the
Supplemental Application on the website.
Watershed Restoration & Recreation
Projects that promote watershed health, environmental health, and recreation.
Water Storage & Supply
Projects that facilitate the development of additional storage, artificial aquifer recharge, and dredging
existing reservoirs to restore the reservoirs' full decreed capacity and Multi-beneficial projects and those
projects identified in basin implementation plans to address the water supply and demand gap.

Location of Water Project

Latitude 38.717027
Longitude -107.661751
Lat Long Flag  
Water Source Lower Gunnison River Basin- 

Crawford Water Conservancy District (CWCD)
Basins Gunnison
Counties Delta
Districts 40-North Fork/Tribs.

Water Project Overview

Major Water Use Type Agricultural
Type of Water Project Study
Scheduled Start Date - Design 4/1/2025
Scheduled Start Date - Construction  
Description
About 650,000 acres of alfalfa (Medicago sativa L.) were harvested in the state of Colorado in 2023 (NASS,
2023). Alfalfa crop constitutes a large fraction of the agricultural water use on the Upper Colorado River Basin
and can withstand occasional limited irrigation in some areas without significant yield losses by altering some
management practices. One among them is instead of monoculture of alfalfa, a mixture of alfalfa, falcata along
with either grass (meadow brome, orchard grass) or other legumes (Sainfoin, Cicer milk vetch, CMV) have been
reported to sustain the productivity and hay quality to a greater extent (Cox et al 2017; Sanderson et al 2016).
We are trying to find answers through research and on-farm trials to a question asked by an alfalfa grower in
Western Colorado- What are the best drought tolerant alfalfa lines or alfalfa + grass/legume species combination
options available to growers - under restricted water availability? Both CMV and Sainfoin are chosen as they are
non-bloating legumes having higher persistence than alfalfa and are readily preferred by livestock growers. This
proposal aims to quantify evapotranspiration (ET) of alfalfa+grass/legume mixtures (improved practice) vis a vis
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monoculture of alfalfa (conventional practice) in the hay growers fields. This research not only helps in optimizing
water use but also supports the economic stability of alfalfa growers in Western Colorado.

Measurable Results

  New Storage Created (acre-feet)
  New Annual Water Supplies Developed or Conserved (acre-feet), Consumptive or Nonconsumptive
  Existing Storage Preserved or Enhanced (acre-feet)
  New Storage Created (acre-feet)
  Length of Stream Restored or Protected (linear feet)
  Length of Pipe, Canal Built or Improved (linear feet)
  Efficiency Savings (dollars/year)
  Efficiency Savings (acre-feet/year)
  Area of Restored or Preserved Habitat (acres)
  Quantity of Water Shared through Alternative Transfer Mechanisms or water sharing agreement

(acre-feet)
  Number of Coloradans Impacted by Incorporating Water-Saving Actions into Land Use Planning
  Number of Coloradans Impacted by Engagement Activity
Other
Water Use Efficiency: Determine which alfalfa mixtures maximize production per unit of water used, contributing
to sustainable water management practices in the region using eddy covariance and remote sensing
approaches.

Economic Viability: Assess cost-benefit scenarios for growers adopting new practices, including reduced input
costs associated with lower irrigation needs.

Recommendations for Growers: Create a guideline for the selection of suitable alfalfa+grass or alfalfa+legume
combinations tailored to specific local conditions (dryland, sprinkler systems)

Water Project Justification

Irrigated agriculture is responsible for 52% of overall water consumption in Colorado River Basin (CRB) and
crops such as alfalfa and other grass hays account for 46% of all direct water consumption. About 650,000 acres
of alfalfa (Medicago sativa L.) were harvested in the state of Colorado in 2023 (NASS, 2023). Alfalfa crop
constitutes a large fraction of the agricultural water use on the Upper Colorado River Basin, and can withstand
occasional limited irrigation in some areas without significant yield losses by altering some management
practices. One among them is instead of monoculture of alfalfa, a mixture of alfalfa, falcata along with either
grass (meadow brome, orchard grass) or other legumes (Sainfoin, Cicer milk vetch, CMV) have been reported to
sustain the productivity and hay quality to a greater extent (Cox et al 2017; Sanderson et al 2016). We are trying
to find answers through research and on-farm trials to a question asked by an alfalfa grower in Western
Colorado- What are the best drought tolerant alfalfa lines or alfalfa + grass/legume species combination options
available to growers - under restricted water availability? Both CMV and Sainfoin are chosen as they are
non-bloating legumes having higher persistence than alfalfa and are readily preferred by livestock growers. This
proposal aims to quantify evapotranspiration (ET) of alfalfa+grass/legume mixtures (improved practice) vis a vis
monoculture of alfalfa (conventional practice) in the hay growers fields through large scale on-farm trials in
Western Colorado.
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