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Vegetation Restoration on the
Pecos River in East Central New
Mexico: Lessons Learned
By Scott Stovall

On the Ground

• In this article, I share river restoration techniques for
land owners whose ranch property boundaries
extend to the middle of a river.

• These lessons learned may help other ranchers
save money and time if they should decide to tackle
similar river restoration projects.

• Restoration techniques include fencing, vegetation
replanting, and addressing the challenges encoun-
tered from floods, droughts, and stray cattle.

• Dramatic changes in vegetation composition occur
more quickly than originally planned.
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n 2008, I started a project to restore the vegetation
along two miles of the Pecos River that was the
northern boundary to my ranch in East Central New
Mexico. The purpose was to exclude cattle grazing,

plant cottonwoods (Populus spp.), and see what would
happen in terms of plant succession. There are no dams
upriver to check water flows, so flash floods can happen
frequently during the monsoon season from July to Septem-
ber. Ranch boundary fences are generally on higher ground,
away from the river, to prevent the fences from being washed
out by floods. This leaves a long, open corridor along the river.
Cattle freely move up and down this corridor, grazing along
the banks of the river. As a result, riparian vegetation has been
altered dramatically, most notably by the absence of
cottonwoods and willows. I decided I could control one side
of the river, so I applied for and received a Natural Resources
Conservation Service grant through the Wildlife Habitat
Improvement Program. From there, I started my project. I

had no idea what I was doing except for having read some
technical papers and talked to a few people.

Restoration Area
My main objective was to re-establish cottonwoods.

Other than that, I was not sure what to expect; however, I
knew if I could limit grazing I would see how the vegetation
would come in through natural succession. Little did I know
what would happen. The initial work included building
fencing along the river on the edge of the overflow
floodplain bank and planting 200 cottonwoods. With the
advice from the Fish and Wildlife Service, I installed
additional small fenced compartments from the flood bank
fence to the river’s edge. These small compartments ran
perpendicular to the flow of the river and went down to the
river’s edge. The cottonwoods were planted in these small
fenced compartments. Before the project started, the major
plant species along the river included juniper (Juniperus
spp.), salt cedar (Tamarix spp.), Chinese elm (Ulmus
parvifolia), Russian olive (Elaeagnus angustifolia), and
apache plume (Fallugia paradoxa). Grasses and forbs
included cockleburs (Xanthium spp.), salt grass (Distichlis
spicata), and the occasional blue grama (Bouteloua gracilis).
Not much.

From the time the project began, several major events
occurred that affected the Pecos River. From 2008 to 2012, a
major drought occurred during which the Pecos River went
completely dry for several months onmany different occasions.
In 2013 and 2014, major floods occurred, with the Pecos River
dramatically jumping its banks; some say it was a 100-year
flood in 2014. All this played havoc with my restoration
project, and as a result, I learned some important lessons.

Fencing
Cattle eat cottonwoods. Horses do not, unless they do not

have anything else to graze on; then they will chew on the bark
of small young trees. Fencing was key, and it had many
benefits other than just keeping cattle out. One of the greatest
benefits was that the fences retained soil and debris behind its
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borders during floods, sometimes adding up to two to four
vertical feet to the banks from each flood (Fig. 1). Fences that
ran at a 90-degree angle to the river were able to retain the
majority of flood silt and debris as the flood water made its
way through, and in some cases, the silt completely covered a
four-strand wire fence.

Lessons Learned
1. Be prepared to rebuild and restore fences. About 75% of

the initial wire can be salvaged after floods, but it needs
to be mended before stretching.

2. A three-strand fence is good enough. When I completed
my first round of fencing, I had a standard four-strand
barbed wire fence. After the first flood, the bottom wire
was completely buried by silt and could not be salvaged. I
found that a three-strand barbed wire fence was fine,
especially when the riverbank began to grow in height after
flooding. The bottom should be a minimum of 12 inches
above the ground to allow water from small floods to flow
under thewire without damaging the fence. Very rarely did
cattle jump over or go under the fence, especially when
looking up at it from the river.

3. Original fences were constructed with both new and used
wire. I found that the new galvanized wire was easier to
salvage because it retained its strength and viability,
whereas old wire would break into short pieces and was
harder to salvage. Even though the new wire was more
expensive, it lasted longer over time and through floods.

4. Use wood posts. Although wood posts are more labor
intensive (cutting, digging post holes, tapping, etc.), they
withstand floods a lot better. Metal t-posts will bend in
floods, making them hard to get out of the ground and
meaning they have to be straightened to be reused. Most
of the wood fence posts can be salvaged and reused in
other locations.

5. Do not top the wood posts after the fence is completed.
After flooding, when the fence needs to be rebuilt, excess
soil that has accumulated can shorten the post height.

Cropped fence posts may subsequently be too short to
string a top wire.

6. Greater spacing between fence posts is preferred. Fewer
posts result in less time in releasing the barbedwire from tie
wires when posts and wire are buried in soil after a flood.
Whenmany posts are used, they are bent inmany different
directions and freeing the wire from them can be difficult.

7. As the riverbank becomes higher and more stabilized,
small compartment fences are not needed and can be
converted into a long river corridor fence. However, as
new areas along the river become available for restoration,
small, compartmentalized fenced areas can be used again
to enclose these areas to the river.

8. When cutting posts, throw the unused branches into the
river along the banks. As the river rises, debris accumulates
in these branches and extends the bank into the river,
offering more stabilization.

Planting Cottonwoods

In my opinion, cottonwoods are some of the most unique
plant species in the arid southwest. They are key to riparian
repair and probably one of the most important elements to
restoration, along with willows. I was continually amazed by
the hardiness of these trees once they are established. The
effects of their root systems in holding soil and stabilizing
riverbanks was one of the most important aspects of the
restoration. Also, they provide great shade on a hot summer
day to have a picnic along the river, something most
southwesterners know very well.

Lessons Learned
1. Sizes of transplants do not matter—both will

become established if they are transplanted in
moist areas. Taller transplants are better in the
event that cattle get through the fence after a flood
and graze on cottonwoods. Trees that branch above

Figure 1. Restoration area after a flood; notice debris stuck on fences. Cottonwoods are former transplants. The Pecos River (unseen) is to the left.
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the grazing height of cows have a better survival rate.
2. Transplant clippings can come from suckers, tree

limbs, nurseries, and newly fallen trees.
3. Natural seedlings will also start once they are

protected from grazing.
4. The best time to start transplanting is early spring

before leaf growth. Seedlings had a lower survival
rate when planted in winter (January and February),
especially after hard freezes. In central New Mexico,
cottonwoods start to leaf in late April, so transplants
should be planted earlier, preferably in late March or
early April.

5. Before transplanting, soak poles in water for a
minimum of 48 hours before planting. Try to soak
the whole pole.

6. For planting smaller transplants, I stick a piece of rebar
steel in the ground and then shove the transplant in
the hole. Do not push too hard because the stem may
break. I push it until it hits the bottom of the hole. For
larger transplants, I use posthole diggers. Once the
transplant is in the hole, I tap the dirt tomake sure that
there are no air pockets. The holes do not have to hit
the water table, but they should be in areas that are
moist or get moisture. When the roots grow, they can
easily find and access water.

7. Approximately 40% of transplants will not survive.
Reasons include drought, floods, grazing, poor
placement, and wrong time in planting. Plan on
planting new transplants every year. I try to do 100
transplants per year, with cuttings coming from other
trees in the area. It takes a couple of days.

8. Trim transplants after 1 year. Remove lower leaves
and branches, forcing the tree to grow upward.

9. If transplants survive the first year, the chances of
long-term survival are greatly increased. If they

survive a drought, they are set. The majority of
transplanted cottonwoods will survive a flood, no
matter the size. If they are buried in the accumulated
flood soil, they generally re-emerge a year later.

10. It takes about 3 to 4 years for the transplants to grow
to a height that is above the height of cattle grazing.

11. Some trees were more susceptible to caterpillar
infestations than others. The caterpillars do not harm
the trees but eat a lot of the leaves in late summer; the
trees may look bad, but they experience little harm.

Plant Compositional Changes

Before I started the river restoration project, the land was
heavily trampled by livestock, so the riverbank gradually
sloped to the river (Fig. 2). Each time a flood came through, it
chiseled away at the bank, carrying the soil and everything else
downstream. There was very little vegetation to hold the bank.
The livestock would then trample the soil back to a gradual
decline to the water level. Most of the plants that grew along
the river were invasive, such as Chinese elm, juniper, salt
cedar, and Russian olive. Grasses included salt grass, some
annuals, and a few blue grama and side oats grama (Bouteloua
curtipendula).

Lessons Learned
1. I was amazed on how fast willows (Salix spp.) came in and

how fast they grew when not grazed. I transplanted very
few willows, but they increased in size and number very
fast. They really helped the stabilization of the riverbanks.

2. Tamarisk did not invade, a welcome but surprising
development, although I am not sure why it did not
invade. Also, very little of the existing Russian olive or
Chinese elm took over. I was expecting both occurrences.

3. Every time the river flooded and covered the ground with

Figure 2. The riverbank before the restoration project.
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new silt and debris, the first species in were was cocklebur,
horsetail, and goat heads, followed by goose grass and
some annual grasses. If it did not flood again, the
cockleburs would be replaced within the first year by
annual grasses, which slowly succeeded to perennial
grasses by year three. The cottonwoods and willows
thrived.

4. The riverbank takes on two different vegetation zones: the
first includes the plants that grow at the river’s edge, and
the second includes those that grow behind the river’s edge
toward the 100-year floodmark. Each has a different plant
composition. The river’s edge is mostly cottonwoods and
willows. Those behind the river’s edge are mostly grasses.

5. The slope of the river’s edge also changes dramatically. It
goes from a gradual slope to an abrupt slope to the river.
The soil that has accumulated behind the fence, willows,
and cottonwoods causes the slope to increase to a higher
steeper angle.

Getting Expert Advice

Lessons Learned
1. I talked to many professionals, including range conser-

vationists, watershed experts, university professors, fish
and wildlife experts, and individuals from non-profits.
Most, however, were from state and federal agencies.
The one thing I learned is that there is no standard
agreed-upon expectation on what a restored riparian area
should look like in both physical appearance and plant
composition. However, by combining several opinions, I
had a general idea of the goals I should try to attain.

2. Look at the project as a long-term effort, with a 20-year or
longer time horizon. As my experience grew, I attended

more training and could start to follow the general
conversation, terminology, and lectures of the instructors.

Results
The soil that accumulates behind the fences after a flood is

truly amazing, with sometimes up to three feet of new soil.
The cross fences that were used for the compartments, those
that ran perpendicular to the river, collect the most soil after
the flood. The riverbank in some areas was raised an
additional four feet.

Soil erosion and bank cut erosion is reduced because the
soil is held in place by the root system of willows and
cottonwoods. Some willows now branch over the river and
shade it (Fig. 3).

In terms of wildlife, as the density and cover of the plants
in the restoration area increased, wild turkeys, migrating
geese, and ducks started using the riverbank as nesting areas.
As the grasses increased in the corridor, deer started moving
up and down the route to reach the alfalfa fields up river, with
the trees and willows offering cover for them.

I do not plan on grazing the restoration area. The grazing
opportunities, although good, are not necessary to meet my
cattle and ranch business goals. Occasionally a stray cow from
neighboring ranches will go through the fence and eat some
young cottonwoods and willows. The area has to be
monitored every once in a while for stray cows.

The river is now one of my favorite places to work and
enjoy on the ranch and a really good place to have lunch on a
hot summer day.

Authorisarancher fromDilia,NM88435,USA.(stovall.scott@gmail.com).

Figure 3. After the restoraton project. The vegetation changed so dramatically that I had to move to the river to take the picture.
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