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Exceptional Drought Persists in the Great 
Basin in Nevada 
 
2014 was the third water-short year for Great 
Basin Plant Materials Center, with a 45% 
irrigation water allocation (18.9 acre inches), 
due to low snowpack on the east slope of the 
Sierra Nevada Mountains and the resulting low 
water storage level in Lahontan Reservoir on the 
Carson River. 
 

 

Although we are in the region of Exceptional 
Drought on the U.S. Drought Monitor map, due 
to the low irrigation water supply, it was a 
relatively wet year at Fallon. We received 5.31 
inches cumulative for the water year from 
October 1, 2013 to September 30, 2014, as 
measured by the USBR AgriMet weather station 
at GBPMC. The long term mean annual 
precipitation at Fallon is 4.9 inches. 
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The Truckee Carson Irrigation District started 
water deliveries in April, and we took our first 
irrigation on April 14. Our strategy was to use 
the scant supply of water to maintain our high 
value plantings and establish some new trials, as 
explained later in this report. On most of our 
fields, we planted winter wheat in March as a 
no-till cover crop to prevent wind erosion of our 
sandy soils, and established the wheat with one 
irrigation in April. Irrigation water delivery 
ended in July. 
The Truckee River basin snowpack is 67 percent 
of normal for December, and Carson River basin 
is 61 percent of normal. According to the latest 
estimates, if the rest of the winter produces 
average precipitation reservoir recharge may be 
about 69 percent of normal. 
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Saline-Adapted Forage Species for Filter 
Strips 
The spring planting of the saline forage filter 
strips trial was planted on June 12. The planting 
included frost-sensitive species such as lablab 
and warm-season grasses that would have been 
killed by late frosts that generally occur through 
May at Fallon's 3,965 ft altitude. 
 

 
Triticale was able to grow on some of the less 
saline areas of the fall-planted forage species 
trial. 
 
This trial was a replicate of the same trial 
planted on August 26, 2013 to test saline 
adapted plant species for use as filter strips at the 
unproductive bottom ends of flood irrigated 
fields. The plants that were tested have potential 
to be used for forage during the winter months 
when cattle are typically pastured on the fields. 
Four legumes and fifteen grasses were included. 
Multiple accessions of several species were 
tested in this trial, for a total of 32 entries, 
replicated 5 times.

 

The field was flood irrigated. Emergence was 
monitored and none of the species planted in the 
spring planted trial successfully emerged. 
Irrigation delivery was terminated in July due to 
the drought. The field will be monitored for 
seedling emergence in spring of 2015 
 
Two Outreach Workshops to Teach 
Native Shrub Transplanting to Students 
 
The Great Basin PMC held two transplanting 
workshops for local students in 2014. The first 
was held February 20 in the hoop house at Silver 
State Academy on the Yerington Paiute 
Reservation, in cooperation with the University 
of Nevada Reno Cooperative Extension and the 
Mason and Smith Valleys Conservation District. 
 

 
Small groups of high school students rotate 
through the steps of the transplanting procedure. 
 
Students were given hands-on training in a step-
by-step procedure to transplant seedlings of 
rabbitbrush, sagebrush, and buffaloberry from 
small conetainers into deep pots. The plants 
were grown by UNR researchers. This was an 
opportunity to teach at-risk youth about NRCS 
and the importance of plants in conservation. 
 
The success of this outreach led to an invitation 
to attend the Field Day at Smith Valley School 
on April 29 to teach the same transplanting 
procedure to elementary school children, and 
teach them about NRCS. 
Teachers brought their pupils to the 
transplanting demonstration as one of the stops 
on the Conservation Field Day. The PMC 
manager explained the importance of native 
shrubs in desert ecosystems and taught them 
how to transplant the seedlings. 
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Smith Valley grade school students learning 
how to transplant a shrub into a larger container. 
 

 
Each student learned how to transplant a shrub 
into a larger container by doing it themselves. 
 
Three Native Legumes at GBPMC 
 
Legumes are an important component of the 
sage-steppe forb community because they 
improve the soil by fixing nitrogen and they 
provide nectar and pollen for native bees. Many 
native legumes in the genera Oxytropis and 
Astragalus are toxic to livestock. 
Two species of prairie clover Dalea searlsiae, 
Searls prairie clover, and Dalea ornata, Blue 
Mountain prairie clover 'Majestic', and one 
milkvetch Astragalus filipes, basalt milkvetch, 
were grown at GBPMC to test their adaptation 
to Great Basin soil and climate conditions. 
Basalt milkvetch is a non-toxic Astragalus. The 
Dalea plantings are separated by 1,780 ft. to 
reduce the possibility of cross-pollination. First 
year mortality of the basalt milkvetch was over 
90 percent, suggesting that it is not well adapted 
to the sandy soil and hot, dry conditions at 
Fallon. 

Basalt milkvetch seed pods were picked by hand. 
 
Both species of Dalea grew established well, 
with 80 percent survival of Majestic and 95 
percent survival of Searls.  
 

 
Seed of both prairie clover species was 
harvested multiple times using a shop vacuum. 
 
Searls seed could be cleaned on a clipper, while 
Majestic needed a pass through a brush machine 
to separate the seed from the calyces. 
 

 
An inflorescence of Dalea searlsiae. 
 
Over 7 pounds of cleaned seed of Majestic, 11 
pounds of Searls prairie clover, and 7.5 ounces 
of Basalt milkvetch seed were returned to the 
USDA Agricultural Research Service Forage 
and Range Research Laboratory at Logan, UT. 
The plants will continue to be evaluated for their 
long-term survival and seed productivity. 
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Biochar Field Test in Two Soil Types 
 
A biochar experiment was planted on May 29 
with duplicate trials planted on an unproductive 
sandy soil and on a normal soil. The objective 
was to test the effect of pinyon-juniper biochar 
in the seed furrow with the seed on germination, 
establishment, and growth. Three legumes 
(Washoe alfalfa, Rongai lablab, and Cicer 
milkvetch) and three grasses (Saltlander hybrid, 
Palomino wheat, and Vavilov II wheatgrass) 
were planted in side by side plots, with and 
without biochar, using a cone-seeder attachment 
on a no-till drill. The biochar was applied at 224 
lb./A (35 g. per plot) and all treatments were 
replicated 3 times on each soil type. 
 

 
Side by side plots with and without biochar. 
 
The trials were flood irrigated and emergence of 
all species and treatments was uniform. No 
differences were observed between plots with 
biochar and without biochar. Biochar did not 
improve germination, emergence, or growth of 
seedlings in the unproductive sandy soil. Our 
conclusions are: 
1. A much higher biochar application rate may 
be necessary to observe any effect when biochar 
is placed in the seed furrow as a band 
application with the seed at planting, and 
2. Biochar concentrated in the seed furrow did 
not have any observable negative effect on 
germination, emergence, or establishment at the 
rate applied. 
Biochar application rates recommendations in 
the literature, based on pot studies, range up to 
ten tons per acre. Biochar is a relatively bulky 
material, so due to the volume required to apply 
it at the higher rate recommended, it is not 
feasible to apply that volume through the cone 
seeder. 

About the Great Basin Plant Materials 
Center 
 
GBPMC is on land that is leased from the 
University of Nevada, Reno. GBPMC has a total 
of 80 acres of fields that can be laser-leveled and 
flood irrigated. 
 
Buildings completed for the GBPMC include a 
shop/warehouse building with a 14 by 19 ft. 
office cubicle, a 20 by 40 ft. greenhouse with 
headhouse, and an equipment shelter. 
 
A 20 by 40 ft hoop house kit with a shade cloth 
cover was purchased this year and will be used 
as a shade house for containerized native shrub 
nursery stock when it is completed. 
 
Mission and Objectives 
 
The Great Basin Plant Materials Center 
(GBPMC) is operated by the United States 
Department of Agriculture Natural Resources 
Conservation Service. It is the newest PMC in 
the nationwide network of PMCs, bringing the 
total to 27. The mission of the Plant Materials 
Program is to develop, test and transfer effective 
state-of-the-art plant science technology to meet 
the NRCS Field Offices conservation needs. 
 
Important conservation objectives addressed at 
the Great Basin PMC are to: 
• Investigate Great Basin native plant species 

for use in conservation practices 
• Control erosion on rangeland and crop land 

and stabilize critical areas 
• Improve forage production on rangeland and 

pasture  
• Improve habitat for fish, birds, insects, and 

other wildlife. 
There are also national PMC priority mission 
objectives: 
• Pollinator conservation and habitat 

improvement 
• Transition to organic farming systems 
• Biochar, carbon sequestration, and biofuels 
• Soil health and cover crops 
• Greater sage grouse habitat improvement.
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