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Long Term Problem

ÅDavison, J. 1985. Revegetation of disturbed saline-sodic soils with 
grasses using selected herbicides. 

ÅPorensky, L., Leger, E., and J. Davison. 2014. The Impacts of Short-
Term Irrigation and Seeding Grass Cover Crops on the Establishment 
of Native Shrubs on Abandoned Farm Lands in the Great Basin.



Challenges in Restoring and Rehabilitating Arid 
Lands

ÅLow natural precipitation and precipitation occurring during dormant season.

ÅExcessive weed competition for desirable planted species

(perennial, winter and summer annuals).

ÅPoor soil conditions (Low OM,  water holding capacity, mycorrhizal populations, 
saline/sodic conditions).

ÅLack of native plants on site.

ÅEconomic realities (low value lands).  



Why is Restoration Necessary?

Passive or natural revegetation of severely disturbed arid lands is slow to non-existent in the Great Basin

нлҌ ¸ŜŀǊǎ ƻŦ άbŀǘǳǊŀƭέ wŜǾŜƎŜǘŀǘƛƻƴέ



What are Restoration/Rehabilitation Goals?

1) Stabilize the site/control erosion

2) Prevent invasion by noxious/injurious weeds

3) Return site to functional condition

4) Restore site to pre-disturbance conditions



Typical Native Vegetation in Arid Lands



What is Successful Restoration/Rehabilitation



What is Successful Restoration/Rehabilitation



Arid shrublandrestoration 
is especially tough.

ÅShrubs as restoration targets:
often dominant and 
functionally important 
ÅStabilize soils
ÅFacilitate other plants
ÅProvide wildlife habitat
ÅStore carbon

ÅShrubs are especially hard to 
restore
ÅDifficult to establish from seed 
ÅDifficult to transplant
ÅSlow growth rates
ÅPoor competitors against weeds

Xuet al., 2010; Okinet al., 2006; Kawada et al., 2011; Cramer et al., 2008;  Toroket al., 2012; Burke et al., 1995; 
Munson et al., 2012; Otto et al., 2006; Meyer, 1994



What Are Arid Lands?

ÅC!h ŘŜǎŎǊƛōŜǎ άŀǊƛŘ lŀƴŘǎέ ŀǎ ƭŀƴŘǎ ǊŜŎŜƛǾƛƴƎ ƭŜǎǎ ǘƘŀƴ мнέ ƻŦ 
precipitation annually

ÅC!h ŘŜǎŎǊƛōŜǎ άƘȅǇŜǊ-ŀǊƛŘ [ŀƴŘǎέ ŀǎ ƭŀƴŘǎ ǊŜŎŜƛǾƛƴƎ ƭŜǎǎ ǘƘŀƴ рέ ƻŦ 
precipitation annually

ÅL ŀƳ ŘŜǎŎǊƛōƛƴƎ άŀǊƛŘ ƭŀƴŘǎέ ŀǎ ŀƴȅǘƘƛƴƎ ǊŜŎŜƛǾƛƴƎ ƭŜǎǎ ǘƘŀƴ уέ ƻŦ 
precipitation annually.



How Arid is Nevada



Average Precipitation Amounts, Selected 
Nevada Cities

ÅLas Vegas пΦнέ

ÅTonopah пΦфрέ

ÅHawthorne оΦтέ

ÅYerington рΦмпέ

ÅFallon пΦффέ

ÅReno тΦпέ

ÅLovelock рΦнфέ

ÅWinnemucca уΦнфέ

ÅAustin мнΦптέ

ÅEureka ммΦуоέ

ÅCaliente фΦмоέ

ÅEly фΦтнέ

ÅElko фΦрсέ

Majority of ppt occurs during winter months



Recommended Drought Tolerant Grasses for 
Restoration/Reclamation*

Plant Species (Grasses) Recommended annual ppt amounts in 
inches

Native (N) or Introduced (I)

Siberian wheatgrass 8-14  (Low as 5) I

Crested wheatgrass 8-14 (Standard >9,Fairway>10) I

Russian wildrye 8-16 I

Needle and threadgrasss 7-16  (Low as 5) N

Indian ricegrass 8-14 (Low as 6) N

Bottlebrush squirreltail 8-10 (upland types) 5-9 (lowland types) N

Sand dropseed 7-16 N

Thick spike/Streambank wheatgrass 8-20  (Low as 5) N

Snake River wheatgrass (Secar) 8-18 N

*Adapted from; USDA-!w{ άLƴǘŜǊƳƻǳƴǘŀƛƴ tƭŀƴǘƛƴƎ DǳƛŘŜΣ ǎŜƳƛ-ŘŜǎŜǊǘ ŜŎƻǎȅǎǘŜƳǎέ ϧ bw/{ άtƭŀƴǘ DǳƛŘŜǎέ



Recommended Drought Tolerant Shrubs for 
Restoration/Reclamation*

Plant Species (Shrubs) Recommended annual ppt amounts in 
inches

Native (N) or Introduced (I)

Fourwingsaltbush 8-14 N

Winterfat 7-16 N

Wyoming big sagebrush 8-12 N

Shadscale 6-12 N

Forage kochia 6-16 I

Black greasewood 6-16 N

*Adapted from; USDA-!w{ άLƴǘŜǊƳƻǳƴǘŀƛƴ tƭŀƴǘƛƴƎ DǳƛŘŜΣ ǎŜƳƛ-ŘŜǎŜǊǘ ŜŎƻǎȅǎǘŜƳǎέ ϧ bw/{ άtƭŀƴǘ DǳƛŘŜǎέ
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сέ aƛƴƛƳǳƳ DǊŀǎǎ ϧ {ƘǊǳōǎ
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Short-term irrigation is necessary in areas 
ǊŜŎŜƛǾƛƴƎ ƭŜǎǎ ǘƘŀƴ уά ŀƴƴǳŀƭ precipitation



Short-term Irrigation Using Existing 
Infrastructure



November 2007



April 2008


