
Demonstration ofIrrigation Technology
to Improve Crop Yields Returns and Water Quality in the

Arkansas River Valley of Colorado

by
Jim Valliant

Project Coordinator

Colorado State University
Cooperative Extension

Progress Report
to

Colorado Water Conservation Board

Department ofNatural Resources

March 1998

1997 was a very disappointing year because of the failure once again to establish either grasses
or legumes on Pivot 7 Also because of the untimely rains quantity and quality ofthe alfalfa

grown under Pivot 8 was much lower than expected Only the fact that the stand ofalfafa on

Pivot 8 was improved by overseeding in the spring of 1997 was there any real success

Again as in 1996 different grass mixtures andor grass legume mixtures were planted in Pivot 7

as were two different types of sorghumsudangrass The different grasses and grass legume mixes

were planted in early spring and irrigated with water from Well 11 which has better water

quality than previously applied using Well 13 The Total Dissolved Solids TDS in Well 11

was down to 1 200 ppm as compared to the 4 000 ppm when using Well 13 Seedling sprouts
were found throughout the field however very few of these sprouts emerged above the soil

surfuce The grasses and grass legume mixtures were sprinkle irrigated to germinate the seed and

plans were made to irrigate this area using drag lines extending down from the sprinkler heads to

the ground Applying irrigation water in this manner would have eliminated saline water being
applied to the leaf surface thus reducing the possibility of increased salinity due to crystalizing of

this water on the leaf Grasses planted include NewHy Wheatgrass and different mixtures of

Orchardgrass Smooth Bromegrass and Intennediate Wheatgrass as well as Birdsfoot Trefoil and

Cicer Milkvetch

The two different types of sorghumsudangrass planted under Pivot 7 were a standard type and

a Brown Mid Rib type The Brown Mid Rib type has been show to be more palatable because of

the reduction in lignin The Brown Mid Rib appeared to be more susceptible to salinity as the

early growth was not as vigorous as the standard however excessive amounts ofweeds masked

any results that would have shown this effect Early growth ofthe sorghumsudangrasses was

encouraging but stunting ofthe plants started to occur just as the weeds were emerging The

weeds were sprayed aerially as the crop could not be cultivated because of the close row spacing
Unfortunately the spraying did not give the kill that was anticipated and resulted in weeds

continuing to be competitive with the crop The sorghumsudangrass was harvested twice during
the growing season but again untimely rains severely reduced the quality of the hay



Because of the extreme salinity level ofthe soil under Pivot 7 Dr Gary Banuelos soil and plant
scientist with the USDA ARS Water Research Laboratory in Fresno California was contacted

Dr Banuelos is doing work with salt and selenium tolerant crops looking at tolerant crops being
grown in different areas of the world Soil and water samples from the demonstration site Pivot

7 were sent and a greenhouse study with some of the more salt tolerant crops he had found that

might be adapted to the Arkansas River Valley ofColorado is being conducted Dr Banuelos

planted a special type of Tall Fescue grass and two different types ofTrefoil The crops were

grown in soil taken from Pivot 7 and irrigated with water synthesized from river and ground
water samples sent from the demonstration site The crops are being grown with saline soil and

good river water saline soil and saline groundwater and good soil with good river water and

good soil with saline groundwater His report see attaclunent indicated the Tall Fescue grass is

the most tolerant of the three crops producing lush growth offorage The Trefoil has been

affected by the combination of saline soil and saline water however using saline soil and good
quality river water the Trefoil appears to be doing fairly well This greenhouse grow out will

continue through the winter spring of 1998 to observe the continued response of the different

crops to the different growing conditions

Alfalfa production on Pivot 8 was less than expected this first year ofproduction Planted in the

fall of 1996 bare spots under the pivot were reseeded in the spring of 1997 and very acceptable
stands were achieved The alfalfu produced 2 75 tons per acre from the first cutting but untimely
rains totaling over five inches occurred while the windrows were in the field These rains delayed
harvest over two weeks and significantly reduced the quality of the hay The Relative Feed Value

RFV which will exceed 150 with high quality alfalfa ranged from a low of 107 6 to a high of

117 7 Because ofthe delay in harvesting regrowth into the windrows delayed drying of the cut

alfalfa and raised the moisture level of the baled hay Also because of the windrow being on top
ofthe new growing hay the regrowth was affected which reduced potential for the second

cutting

Results from the second cutting on Pivot 8 were also affected by heavy rains reducing the quality
of the alfalfu even more that first cutting RFV ranged from a low of75 0 to a high of 117 0

alfalfu

than anticipated

Third cutting results were much better from a quality standpoint as RFV ranged from a low of

163 8 to a high of 189 2 which shows the reduction in potential on the first and second cuttings
Because of the delayed harvesting on the first and second cuttings third cutting was also lower

than expected at 1 25 tons per acre The 6 25 tons per acre yield for the growing season was

fairly good but below the expected while quality on the first two cuttings severely reduced the

value ofthe crop

Because of the conditions of the crops and excessive amounts of rainfull no field tours were held

at the Stonewall Springs farm in 1997 However Dr Banuelos and Dr Paul Beuselinck trefoil

plant geneticist for the USDA ARS located at the University ofMissouri were presenters at an

Irrigation Water Management Workshop held February 26 in La Junta Colorado Over 70

people attended the workshop including some 30 furmers to learn ofhow to combat or live with



the increasing saline conditions in the Arkansas River Valley ofColorado Both scientists

indicated they would continue to work with the project in an advisory capacity They will give us

access to some new varieties ofTall Fescue and a newly developed Trefoil with rhizomes

The project will be continued in 1998 under a no cost extension anticipating better growing
conditions for the alfalfa under Pivot 8 and new attempts to establish crops under Pivot 7 A

March 24 1998 meeting ofthe CWCB planning group will discuss a new cropping plan and other

items concerning preparation for the 1998 cropping season
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PROGRESS REPORT ON ADlLlTY OF THREE FORAGE SPECIES

TO TOLERATE HIGH SALINE CONDITIONS Ji COLORoDO

0 5 Banuelos PlantSoil Scientist

2021 S Peach Avenue Fresno California 93727

PR Beusclinck Research Geneticist
207 Wa ers Hall Univer5ity of Missouri Columbia Mjssouri 65211

Obj ective

The objective of this greenhouse study is to compare biomass production and chloride

accumulation of different forage species e g birdsfoot trefoil and tall fescue under typical saline

condition found at specific sites in Colorado

Progress

CSU Extension sent G Banuelos two representative soils good and saline Electrical

conductivity Ee was I d51m for tile good and 5 dS m for the saline Water samples
were Also sent These included good water Pueblo River EC O 8 dSfm rredium quality
water Pueblo well EC J 6 dS m and saline water Arkansas River EC 42 dS m Seeds

ofta1l fescue narrow ieafbirdsfoot trefoil and broadleafbirdsfoot trefoil were planted 11 197 in

each type ofsoi and irrigated with each typ of water respectiv ely Narrow leaf germinated the

slowesl among the three speGi s irrespeetiye oftrealment Thirty days after planting tall fescue

WB clipped for the first time in all treatments Tall fescue appears lo thrive in the soils

irrespective oftreatmem Approximately 25 days later tall fescue was again clipped The third

and fourth clipping of tall fescue occurred in 20 day intervals respectively thereafter Tall fescue

continues to thrive Type of soil ane quality ofweler appear to have no effect ba ed Ofl biomass

on growth of lal fescue as of J 122 98

Both species ofbirdsfoot trefoil have not been clipped as of 1 22 BroadleafbirdsfoOJ which is

growing betler and thicker lhan narrowleafbirdsfoot will be clipped on 1 25198 Both species
have stunted growth in saline soil and saline water compared to all treatments Interestingly

both species of birdsfoot trefoil look better in sa ine soil and good water than those growing
in good soil and good water We are expecting increased growth from all species in the

coming days as temperatures and day length increase At the same time we expect to observe

more obvious differences among the treatments for e three species as salinity levels gradually
increase in the soil As of today J 22 98 tali fescue i3the most vigorous plant species under

these test conditions
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Eyaluating the Ability of Three Forage Species to

Tolerate Hi h Saline Conditions in Colorado

G 5 Banuelos Plant Soil Scientist USDA ARS Water Management Research Laboratory
2021 South Peach Avenue Fresno California 93727

PR Beuselinck Research Geneticist USDA ARS 207 Waters Hall University of Missouri

Columbia Missouri 65211

Objective

The objective of this study is to compare biomass production and chloride accumulation of

different forage species e g Birdsfool trefoil and Tall fescue grown under saline soil conditions

found at specific sites in Colorado

Methods and Materials

Salt tolerance chloride el accumulation and biomass production by selected plant species will

be evaluated ullder greenhouse conditions in Fresno California Commencing Sept mber 1 1997

the proposed plant species are as follows BroadJeafed Birdsfoot trefoil Lolus COrtl ClllllIIiS c

Steadfast Narrowleflfed Birdsfoot trefoll 01111 gl ber cv HMB Tall fescue fi IIIC

arllndl aciI cv lJta

The eKperimental design is a completely randomited block with siK replications pots for each

species growing in the problem soil yet to be provided to the USDA In addition there will be

three replications for each species growing in control soil these pOts will be design ted as

controls Eighteen liter growing pots will be llIied with approKimately 10 kg of Sent soil that

has been throughly mixed by a mechanical mixer and passed through a 5 mm mesh

The irrigation will be synthetically constructed based on the actUal compostion of the water to be

used at the field site Watering will be based UPOn approximated evapotranspiration losses

determined by periodic weighing Seeds from the above plant species will be sown 2 cm deep into

each pot Plants will be grown in a temperature controlled greenhouse using a 24 ZoC day night

temperature regime with an average photon flux density of 400 lillol M S 1 measured with a

Licor Quantum Radiometer

Approximately 90 120 days after plaming all plant species will be completely harvested cm

aboe the soil surface Harvested plant materials will be oven dried at 50 C for 7 d dry matter

recorded and then ground in a stainless steel Wiley mill equipped with a 1 mm mesh screen

Tissue ct concentrations will be determined pot ntiometricalJy after microwave acid digestion
Soil electrical conductivity pH and selected water soluble elements will be determined from iI

saturated soil paste from soil samples collected at preplant and final from selected pots

Irl liltC r ll Tn liYI IIrTCiI 1 1 11 n o J T O
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Proposedl Budget

The lJrop osed budget for eVilluating three plant species for a 90 day period

Under gr duate student 10 15 hrslwk at 7 00 hr soil preparation weighing
plllnting watering monitoring harvesting

SamlJle preparation grinding of plant and selected soils

Chemical analyses for ct and potentially other elements

Supplies

Greenhouse pots trays fertilizer pesticides sample bags

Travel to greenhouse 30 miles one way

Miscellaneous supplies and incidentals

AdminisHative USDA expense 15 of tOlal

TOlal

2500

750

500

500

250

250

713

5463
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Reply to Rocky Ford

For Immediate Release

SPECIALISTS TO SPEAK AT IRRIGAnON WATER MANAGEMENT WORKSHOP

Salting of irrigated farmland in the Arkansas River Valley is becoming more ofa

problem with each season and many crops yields are being reduced due to shallow or perched

water tables stated Jim Valliant regional irrigation specialist with Colorado State University

Cooperatiave Extension Some salting is very evident by the white soils but crop yields on

other land are being reduced however the effect is being masked by the increase in yielding

capability of our crops If the yielding capacity of our crops had not been increased by improved

varieties and types many of our farmers would be out of business

In an effort to help farmers cope with these problems Colorado State University in

cooperation with the Natural Resource Convervation Service is sponsoring an Irrigation Water

Management Workshop Specialists from the USDA Agricultural Research Service the Bureau

ofReclamation and Colorado State University will speak at an Irrigation Water Management

Workshop to be held Thursday February 26 1998 at the Capri Restaurant Quality Inn in La

Junta Colorado

425 So 7th w

P O Box 195

Chcyenne Wells CO 80810
719 767 5716

100 I South Cain

Lamar CO 81052

719 1 16 7714

Korth Iain Slnet

County Annex

Ordway CO 81061

719 267 4741

772 Colomdo Street

Sprin field CO 81701
719 521 6971

County Courthouse
P O Box 97

Eads CO 81016

719 418 5 121

708 Carson Avenue

Las Animas CO 81054
719 46 0764

P O Box 190

lllKorlh 10th Street

RockFord CO 81067

719 254 7608

Colomdo State Un n rsitr U S Department of Atriculturc and Prawcrs Bw a Bent Chcn f1nc Cmwlc Kiowa and Oeem
Counties eooperatin Coopcrath e Extension pro rams arc llvailable to all without diserlminatiotl



Some of the problems with perched water tables is due to over irrigation Farmers are

looking for new methods of applying irrigation water more effectively to get the most dollars

from each inch of water they apply The workshop will start with registration at 9 00 am and the

morning session will feature Mike Bartolo of the Colorado State University s Arkansas Valley

Research Center talking about drip irrigation as a cost wise method of applying water especially

to vegetable crops This and the use of plastic mulches maximize the use of water and allows the

farmer to produce higher yielding more profitable crops Rick Lentz of the USDA ARS from

Kimberly Idaho will discuss his latest findings on PAM a polymer used to reduce erosion and

increase infiltration on furrow irrigated land PAM to control erosion has grown very rapidly in

the Arkansas from some eight acres in 1995 to over 10 000 acres in 1997 The morning session

will end with Jim Valliant reviewing the 1997 results of his work with polymers both PAM and

HYDROGEL Even with the bad harvest weather of 1997 tomato pepper and onion yields

were increased by the use of PAM and HYDROGEL

After lunch which is being furnished from funding by the USDA Patterson Hollow

Hydrologic Unit Area Water Quality Project the workshop will hear from Tom Musgrove

Compliance Specialist with the Bureau of Reclamation Tom will discuss Dam Issues at the

Pueblo Reservoir and give an update of the Field Services Program New storage restrictions

will result in a net loss of38 000 acre feet of storage to the Conservation Pool according the

Southeastern Colorado Water Conservancy District The District sees three near term impacts

from the storage restrictions I diminished Project Water yields 2 no storage in Pueblo

Reservoir under the Winter Water Storage Program and 3 maintaining timely contract

repayment Farmers will need to know the impact on their own operations



Gary Banuelos Plant Soil Scientist with the USDA Water Management Research Lab in

Fresno CA will talk about using different plants on saline soils and potential selenium problems

in the Arkansas River area The workshop will conclude with Paul Bueslinck Research

Geneticist with the USDA ARS in Columbia MO talking about his work with Birdsfoot Trefoil

and other plants for forage production under saline soil and saline water conditions Birdsfoot

Trefoil a legume is drought tolerant salt tolerant flood tolerant is non bloat and has the ability

to re seed its own stand Trefoil may offer an opportunity to grow high quality good yielding

forage on land that is now low yield or non productive

Colorado Certified Crop Advisors can get three CEU credits for attending the workshop

and farmers will have an opportunity to visit with these specialists one on one to discuss their

specific problems Also there will be displays on each of the subjects as well as a number of

products displays

People interested in additional information on the workshop can contact Jim Valliant or

Pat Clifford in the Otero County Cooperative Extension Office at 411 North 10th in Rocky Ford

or call 719 254 7608 Information is also available at Extension and NRCS offices throughout

the Arkansas Valley
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Effective water usage key
to irrigation workshop
participants receive tips

By Sue Keder

LA JUNTA Jim Valiant l1l lV

hae stat d the theme of th

rrrig ltjon bn3gemcO Worksh0p
held here Feb 26 vhen he s id We

nel lI 0 effectively UiC Ollf water

Ova irrigttion doesn t effectively
u e it

di llt ii the rt inllal irrigation
spei tlis and researh scientist at

thl Colorado St lte University
CO lp r ttive b tlltsillll Fidd Oftice
The worbhop W IS Spoll oreJ hy
CS U extcl1 iion lnd the Natural

RrmurcL s COl1servatiull Service
likc Bartoll r i n l cgetabh

crop specialiit at the t rkansas
V t1kKL iearh Cellter talked about

using drip irrigation and

pla ticulturL in growing vcgctabks
Drip irrigation i tlit foundation of
lilt pbticlllltlln system he said It

ClJni r t I tlr maintains uniform
1ll0i tU l and rrl Tnts erosion

ClIllsichrations III using drip
irrigation are soil type w tcr quality
Vatcr availability and cultural

practices
Plastic mulches cOlTIe in different

colors different kinds of

dcgradability and different textures

Bartolo said the main thing to

remember when using plastic
mulches is to make sure they are

snugged dov
n tightly firmly against

the soil

Bartolo has done many
expcriments with the Arkansas

Valley s major vegetable crop
onions He has found that drip
irrigation helps maintain uniform

moisture and oood fertilizer in the
root zone helps manage the
rno CfTlcnt of salts and cuts down on

btcterial disease which is rampant
using furrow irrigation

Pla tindturc hJs also hdped
antelopes be ready earlier Bartolo
s1iJ he has had the best success with

clear mulch which stimulates
t arlinesand ern aid cantelope in

maturing Jpproxim uely three weeks

before they would on bare ground
The quality of the fruit is nlso

incrcast d because it i n t sitting on

lhlhare ground In addition clear

row el lIS stimulate growth and

dc elopment and provide frost

rrok nion Clear row covers call add

7 to 10 Jays extra increase in

l lrlincsCktr

plastic is i

goo d

environment

for weeds S9
herbicide must

be used

Bartolo said

lll rmt lon

is aLso Cry
rlsponsin to

r1asticulturc
and drip
i r I i f t ion

U lflg both

increases

earliness and

quality and

incrlacs yidd
almost

t llhk he

said TLlrl ltllS ilikc Bartolo
can be

prn lll l l 7 LIJ I 0 d l 1 lrliL r The

rll jor l hangl with tomatoes is

increase in quality Bartolo said

l1lui turlis sleadia using drip
irri l inn p1aqicLlJtllrc and so

tornatlh ck I1 t crack much

Peppers arc 11 0 rc ponsive to the

rractie s j sweet corn

f1 i e I r hc cautian d th1t

producers consider the mJIket for

the different produce Produce that is

consumed imm diately mlY be

better far earli ncs than something
like peppers Since most people
freeze peppers they prob3bly won t

P3Y more for them in July when they
know they can get them in August
he said

A soil scientist at the USDA ARS

Northwest Irrig3tion and Soils

Research Laboratory in Kimberly
Idtho 1150 spoke at the workshop

Producers can lose up to 50 tons of

soil per acre per year from surface

irrigation in fieldSlid Rick Lentz

The soil vith the nutrients added to

it goes into rivers and causes

dannge to riparian and aquatic
systems

Lentz has done considerable
research using the polyacrylamide
PA v1 which adheres 10 the surface

soil It helps stabilize soil clods is a

pOverful flucuating agent formUlg
larger soil p1nicJcs which settle out

of the flow and reduces the friction
of the W1tcr now over the soil In
one study Lentz said the use of
PAM reduced soil loss about 95

percent increased filtration 15

percent incre1scd later lI wetting 25

percent md decreased nutrient losses

75 percent
Lentz gave the following tips for

selecting 1 polyacrylamide m1ke

sure the formula cOIl ins 90 plrccl1t

of the active ingredient it should

have a high lOlecul r weight
greater IhJn J lng molecule it

should have a ncgJtivc anionic

charge jt should h1ve I IOhlQ

percent negative char e with higher

being bett r and sho ld cOl1tai no

more than 05 percent aCT lamide
monomer Lentz suggestt u using a

food grade PA 1 which is

biodegradable in water and soil and

won l accumubte in plant lIl1tcrial
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CSU COOPERATIVE EXTENSION exhibited a model of runoff using
Ihe polymer PAM at the Irrigation Managemenl Workshop PAM and
other polymers reduce erosion by helping soil particles setlie out It
also reduces the friclion of the waler flow over the soil Participants

tech the model as PAM treated water left collects Iitlie sediment
and causes clear runoff

dull aJJressed Ih use of

rtst r uir for jrrig Hion The good
new j we have v ater the year
rOllnd chC baLl news is we have water

the yar rounJ he said

The rl rr erods the soil and takes

bnd out of production he said but

s llinilY i a bigger problem Eat of

Ilnlly di solvcd solids have been

rC cllnkd I high as j 100 p uts pa
f1 ilIlUll The llse of surge irrig ltion

reducl s infiltration and increases

J ltcnl pL nctration Producers can

get rht flle yield with a 35 percent
dc r C in water lIse using surge
jri i lti1n he said

V lli uH saie polymers can llbsorb
w lt r ah IUl to 1400 times their o n

vcight Onion research hns reduced
the nl10unt of topsoil loss by 83

p r cl1t using PAI Hydrog 1 has

in r c tomato production by
three and a half lOns per acre Valiant
stiJ su t cnd water should always be

tested before planting
Tom Iusgrove comptiance

spcciJlist with the U S Bureau of

RcdafllCttion s Pueblo Field Office

gave an upd lte on repairs to the

PlI bl I fJJll Research has found

tl lt one of the dam s buttresses

could fall off because it i on a hale

Se lI11 However this is not imminent
and no movement hJS ken detected

since the dam WJbuilt

But with public safety the Bureau s

number one conrern itl July a

storage restriction was pl IC c1 on the

storage pool tnd by April 15 10 000

acre feet of watl r will nCl d to be

uumped After discussing several

vays to rcpJir the dam it kl been

decided lO fill he plunge pno vith

concrete put structural COllcrtl over

it and add the spilling b lsin un top
The 25 to 38 million project is

expcctod to be cornpktJ hy lhe end

of 1999 The O S governlllent will

pJ83 percent of Ih co t with the

remaining 15 percent to be p lid for

by water users in the ArkJnsas

Valley r fusgrovc said

Gary BanLl lo5 of the USDA Water

Management Research Lab in
Fresno Calif talked about his

r search using plants that arc able to

tolerate salts and use scknium

Although selenium doesn t appear to

be a problem currently in the

Arkansas Valley he expects hat it
will be before long


