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L ack of water during
key periodsof crop
growthisinmost casesa
varigblewhichlimits
yieldsincrop production
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July 26, August 9, and
16 arenotably dry
weeks during the some-
what wetter spring and
summer months. The

throughout the state of Texas, andis
asevereand frequent probleminthe
southwesternregion of the state. Itis
not necessarily deficit annud rainfall
that causesthe onset of cropyield
limiting stress, but thedigtribution of
precipitationwithintheyear. Addi-
tionally, the ability of thesoil to
absorb and hold water withinthe
root zone of the cropin question and
the great demand for water associ-
ated with high temperatures, wind,
and intense sunlight are a so contrib-
uting factors. For example, long
termannual precipitation averages
rangefrom about 20inchesinthe
western part of southwest to about
34inchesontheeast. Considering
that cornyieldsarenot generaly
limited by water when approximately
24inchesareavailableduring the
growing season, it becomes apparent
that theamount of rainfall isless
likely torestrict cropyieldsinthis
regionthanisthedistribution. Having
fields prepared inamanner to
absorb and storewater can havea
profound impact onthelevel of

stressexperienced by the crop.
Successindryland agriculturegrestly
dependson those management
activitiesthat enhanceinfiltration,
storerainfall, and reduce evaporation
andtranspiration.

Central and southwest Texasare
knownfor sporadicrainfall patterns
often congisting of aseriesof
droughts connected by intermittent
floods. Long-termannual average
rainfall figuresdo not depict the
sporadic nature of thisprecipitation.
Figures1 and 2 depict weekly
averagesand the probability of
receiving at least 0.5inch of rainfal
during aoneweek interval at Uvalde.
A careful evaluation of thisdata
reveal sthat November through late
March arethedriest months, with
probabilitiesof receiving 0.5inch of
rainfall or morein any week during
thisperiod being lessthanten
percent from November 1to March
22. Averageprecipitationfaling
over this21 week period, or 0.48
inch per week. Theweeks beginning
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weeksbeginning on April 26, May
17, June 25, August 30, and Octo-
ber 4 arethemost likely to be wet.
Theseweekshaveat a19t0 21
percent probability of 0.5inchor
moreof rain. Theaveragerainfal for
theseweeksis.079, 0.89, 0.87,
0.57, and 0.79inches, respectively
for a71-year period.

Theuse of long term wesather data
such asthesecan helpintheplanning
of crop planting datesaswell as
variety and maturity selections.
Whilesuch planning will not takeinto
account variationsin weather from
year to year, they will well servethe
farmer inthelong run.

Many practices may be employed by
thefarmer to conservewater. These
indude

Water harvest techniquesinclud-
ingfurrow diking, land pitting,
mulches, mini-bench terracing,
and high residuefarming.

Much of theannual rainfal in south-
west and central Texascomesin
heavy showerswhichtendto have
sgnificant runoff. Any land prepara:
tion activity which canreducethe
impact of theraindrop on the solil



surface, dow therate of water cross-
ing the soil surface or that captures
and retainsrunoff water canincrease
infiltration and percolation of water.
Theincreased Storageresultsin
availablewater for the crop that
otherwisewould haveleft thefield as
runoff. Inmany casesthisrunoff can
lead to reduced environmenta qudity,
lower long-term soil productivity and
decreased water holding capacity.

Furrow dikingisafairly low cost form
of mechanical soil management. It
can beaccomplished smultaneoudy
with other field activitiessuch as
cultivation. Furrow diking catches
and holds potential runoff water close
totheproximity inwhichitfals. It

a so can beuseful in preventing runoff
of irrigationwater. A potentia risk of
furrow dikingisthepossibleinjury to
thecrop fromflooding on nearly level
clay soilsthat are subjected to heavy,
repeatedrains. If floodingisared
possihility, dternaterow furrow diking
canreducethisthreat and still capture
and soreggnificant quantitiesof
water. Also, furrow dikesmay be
constructed only inthosetimesof the
year whenthereislower probability
of torrentia rainfall or duringthe
fallow period between crops..

Land pittingisasoil management
activity that can be used on pasture
landsand with somemodification,
smal grainfields. Itworksina
manner smilar tofurrow dikingto
capturewater near whereitfals.
Land pitting usudly involvesheavy
equipment pullingachainmodifiedto
createmany smdl reservoirsonthe
soil surfaceto catch and hold precipi-
tation.

Mini-bench terracesrequirea
somewhat higher costinland shaping
andareused only ingently doping
land. Thisleavesthefiddinaseries
of gently doping benchterraces
which harvest and storewater for
dryland crops.

Utilizing crop residuetointercept
raindropsand slow runoff isprob-
ably theleast expensive approach to
water harvesting. Croppingwith
largeamountsof resdueonthe
surfaceresultsin storage of more soil
water than doescleantillage. Itaso
reducesrunoff, and preventswater
losses associated with plowing and
primary tillage.

Technologiesto reduce water loss
includehigh residuefarming (no-
till, conservation tillage), narrow
row planting, early planting of
war m-season annuals, late plant-
ing of cool-season annuals, use of
early maturingvarietiesor
hybridsand car eful weed control.

Narrow row plantingworksasa
water conservation technique by
reducing evaporation. Inthenarrow
row systems, asthe crop canopy
intercepts solar energy and shades
and coolsthemicro-environment by
transpiration. Cooler crop canopy
temperaturesreduce evaporative
demand from the soil surface, the
trangpiration gradient from theleaf
surfaceand reduces stressinthe
crop. Excessively high plantingrates
can reducethewater savings associ-
ated with narrow rowsby increasing
trangpiration and reducing partition-
ingefficiency.

Early planting isadrought avoidance
mechanism. Temperaturestendto
be cooler and evaporative demand

lessduring theearly part of the
growing season, alowing thecropto
mature before evapotranspiration
(ET) demands become gresater later
inthe season. Most south Texas
farmersareaware of thistechnique
toreducewater loss. If plantingis
too early, cool temperaturesand
damp conditionscoupled with
pathogens can damage aroot
system, thereby reducing late season
water-useefficiency.

In cool season crops such aswinter
whedt, |ate planting servesto mini-
mizewater in much the samemanner
asdoesearly planting in summer
annuas. Thistechniqguesmply
avoidsthewarmer temperatures of
early fal and thehigh ET demands,
typical of September and October.
The growing season and associated
water demandsare shortened as
well. Onestudy intheHigh Plains
indicated that winter whesat plantedin
late August used about 5inches
more of water inthefall and winter
than did whest planted inthefirst
week of October. Care should be
takeninsdecting excessvely late
planting dates, aswhest planted too
|ate (December) formsshallow root
systemsthat cannot extract water
stored deep inthesoil profile.
Spring wheatsasotendto havea
more shallow root systemthan do
timely planted winter wheats.

Early maturing varietiesand hybrids
also areplanted to limit exposureto
high ET demandsin thelate season,
and to shortentheoverall period of
water-use. Careful selection of early
maturing cropsmust be exercised, as
many of thebreeding programsfor
early maturity hybridsare centeredin
thenorthern U.S. where heat and




drought stressare not mgjor consid-
erationsin crop selection.

Technologiesto enhance use of
stored water include: detection
and destruction of tillage pans,
deep banded fertilizer, use of
systemic seed treatment fungi-
cides, timely planting and selec-
tion of deep rooted crops.

High density soil horizons, often
created with tillage equipment, whes!
traffic or in some casesby grazing of
wet fields can severely restrict root
development and water percolation.
These plow, traffic or hoof pansneed
to beidentified and to be broken up
by tillageactivitiesasearly inthe
falow season asisfeasible. Stepsto
reduce wheeled traffic and to control
theamount of theland surface
exposed to wheelsshould beimple-
mented. Useapenetrometer, shovel
or other tool toidentify tillage pans.

Phosphorus-deficient cropsoften
haveweak, spindly root systemsthat
do not expand sufficiently toalow
extraction of theavailablewater
stored inthe soil profile. SurfaceP
gpplicationfollowed by shalow
incorporation resultsin gratification,
or anaccumulation of P near thesur-
faceand lower concentrations deeper
inthesoil profile. Withinfrequent
rainfal or limitedirrigation, the soil
surfacedriesrapidly. Rootscannot
actively take up nutrientsconcen-
trated inthe dry soil near the surface.
Inthisstuation, moisturemay be
availabledeeper inthesoil profile,
but P uptakeislimited. Deep band-
ingof Pwith chiselsgresatly expands
thetimeavailablefor acropto
uptakeP, resultinginlarger and more
efficient root syssemswithincreased
water-useefficiency.

Crop rotation and seed treatment
fungicidescan aso profoundly affect
the health of the plant root system.
Whereinjury from seedling diseases
such asfusariumand pythium occurs,
water-useefficiency can begreatly
reduced.

Crop selection greetly impacts
water-useefficiency. Deep-rooted,
stress-tolerant cropstend to be much
moreefficient at water captureand
utilization than do other selections.
For exampleunder conditionsof
limited moisture, cotton, sorghum
andwheat aremoreefficient inwater
usethan are corn or soybean.
Winter annua crops, primarily grown
inconditionsof lower ET arefre-
quently inthefieldlonger than
summer annua's, and water use does
not match annual rainfal patternsas
well asdo summer annuals.

Technologiestoreducefallow
season evapor ation: crop residue
cover, dust mulch and weed
management through residual
and postemer gence her bicides.

Thefalow period, or period be-
tween crops, should beatimefor
water harvest and storagefor the
following crop. Field operations
whichleavelargeamountsof crop
residueon the surface during the
fallow period arewater conserving.
Cleantill land preparationresultsin
thelossof 2-to 3-inchesof stored
s0il moisture, andislessefficientin
water capturethanisahighresdue
surface.

If primary tillageisnecessary, it
should be completed early, and weed
and crop volunteer management
accomplishedwith stalk pullers,
sweeptillageor chemicd falow.

Technologiestoreducewater-use
inirrigationinclude: useof
efficient irrigation equipment and
theuseof water efficient delivery
systems.

Inadditiontofinetuning the effi-
ciency of irrigation systemsfarmers
should use asystemsapproach to
conservewater indryland Situations,
including narrow row spacing, crop
residue, furrow diking, early maturing
varietiesand hybrids, deep-banded
fertility, early planting of summer
annudls, late planting of winter
annuals, carefully planned weed
control, etc. Careful irrigation
strategies should be employed,
based upon water availability and
crop needs. Thesestrategiescould
include scheduling of irrigation based
uponaPET (Potential Evapotranspi-
ration) percentage; scheduling based
upon moisturecontent usingress-
tanceblocks, tensiometersor
neutron probereadings; or schedul -
ing based on crop stressindicators
such ascanopy temperature mea-
surements, pressure bomb readings,
or stemflow gauges. Actua mea-
surementsof crop stressarethe most
preciseindicatorsof irrigation
requirement, rather than remote or
model generated indicators, but may
be beyondtheahility of individua
farmers todeliver water inatimely
manner to prevent stressdamageto
thecrop. Irrigation scheduling based
on PET isardatively easy process
and can bevery acuractewhenusing
thecorrect crop coefficiencts(for
moreinformationon PET for irriga-
tion scheduling, seethe TexasET
Network website:
http://texaset.tamu.edu).




Inthe case of limited water supply,
irrigation decisionsbased upona
knowledge of crop physiology and
crop stresstolerance should be
employed. For example, major
losses can occur insorghumif
significant stressispresent at panicle
differentiation or bloom, but stressis
lessharmful inearly vegetative
growth or between panicledifferen-
tiationand bloom. Thesameistrue
inmost grain crops. Excessive

moi sture stresswhen the ear or head
isdeveloping reduceshead or ear
sizeand the potentia number of
grainsper plant. Stressat and
shortly beforebloom canresultin
infertility and reduced seed s&t.
Post-bloom stressreduces potential
seed size, but may belesscritical
than earlier stresseswhich affect
seed number.

In cotton, primary emphasisshould
be placed in setting early season fruit
set. Useof early varieties, narrow
rowsand higher plant populations
placesincreased early fruit set

and reduces|ate season water
demands.

Most successful farmersthroughout
Texasaready employ many prac-
ticesto reducewater lossin their
production systems. Thegod of
each producer should beto evaluate
their existing production systems, and
to add thoseitemsthat will resultin
saving water and money, aswell as
to modify the systemtoimprove
efficiencies. Practicesthat become
immediately apparent include:
increased usage of no-till or high-
resduefarming, furrow diking,
shorter maturity hybridsand variet-
ies, narrow row planting, and better
management of irrigation water and
scheduling.

Average Rainfall by Week
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Additional infor mation and publicationscan befound on theWeb at:
http://taexsoilcrop.tamu.edu

Theinformation given hereinisfor educational purposesonly. Reference madeto commercial
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