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Irrigation; Improper flow rates result in energy loss
from page 2
10 gph flow control does little good: the

Table 3. Micro-Sprayer with Flow Control (10.0 gph)

flow rates from Nozzle A are below 10
Tables. Micro-Sprayer with FlowControl (10.0 gph)

gph for the most part anyway (Table 1).
And because there is some friction loss
inherent in the flow control device even

when it is not controlling, the nozzle

Pressure, flow

control are keys
to effective low-

volume irrigation
by Ken Solomon, Director,
Centerfor Irrigation Technology

Precisedelivery ofspecified

amounts of water is a key goal
with low volume iirigation

systems. To achieve this goal,

designers may call for pressure
regulators or flow control devices in
the system to modify the pressure
and flow condiiions "naturally"
occurring, to facilitate the uniform^
application of water.

The terms "pressure regulator"
and "flow control" are often used

interchang^bly, but this is an error.
They are two different devices, with

different operating principles,
different hydraulic characteristics,
and different uses in an irrigation
system. Only by understanding

these differences can you properly
apply pressure and flow control

Table grape trials
New storage box designs studied for potential
to enhance cooUdown effects^ SO2 penetration

ResearchersattheViticultureand
re and stackedonpallets are subjectedto initis
Enology Research Center (VERC)

have been
been evaluating new
new table
table
have
grape box designs.
"We set up a model fumigation
chamber in the VERC facilities to eval

uate three types of table grape boxes on
pallets," staled chemistry Professor Barry
Gump in outlining the project.
Following the SO2fumigations,
penetration efficiencies, humidity,
temperature cool-down rates, and sulflte
residue levels were measured in the

different types of grape boxes. "The
project was a natural extension of a
number of years research on table grape
fumigations and fumigation chamber
wall materials at VERC," Gump said.
Table grapes are held in cold storage
using packing boxes. These boxes must
permit circulation of air and SO2to
penetrate and sterilize the fruit Boxes

stacked on pallets are subjected to initial
heat and to chil
chill
cooling to remove field heatandto
the fruit
fruit to a storage
storage temperature of 3132° F. The fruit is also fumigated with
SO2 in order to kill Botrytis cinerea (grey
mold) spores on the surface of the berries.
During cold storage, weekly SO2
fumigations maintain ihe fruit in a moldfree condition. It has been found that

storage chamber air circulation character
istics, as well as the presence of any
wrapping materials, have a significant
effect on determining how much 502
must be used in these initial and subse

quent storage fumigations. Currently, a
level of 100 ppm-hours (referred to as
100 CT's - or a Concentration multiplied
by Time product) is being recommended
in the California Table Grape Commis
sion's Research Task Force Report
For this trial, Ruby Seedless grapes

Nozzle A

Nozzle 8

Nozzle C

0.032' Orifice Oia.

0.044" Onfice Oia.

0.056' Orifice Dia.

pressures are somewhat below tiie inlet

pressures (Table 3).
This is a bad match of flow control

device and nozzle size. The typical flow
rates of the nozzle do not match (and are
smaller than) the flow rate the control
device permits. Therefore there is no
control, and energy is lost due to the
unnecessarily introduced control device.
When installed under Nozzle B

however, the flow control device does its

job. Flows are limited to 10 gph over a
wide range of pressures. To achieve this,
the control device must close down to the

point that the nozzle pressure is 13.9psi.
Thus the performance of Nozzle B is
similar to what the nozzle alone (no
regulation or control) would do at 13.9
psi. Under these'conditions, the wetted
diameter is about 16 feet.

This represents a good match
between flow control and nozzle size.

Typical uncontrolled flows are similar to,
and higher than, the flow control's
nominal flow rate. The control device can

close down to yield the desired flow. In
the process, the nozzle pressure is

Inlet

Nozzle

Flow

Wetted
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Flow
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Dia.
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Rate

E3ia.
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Rate

Oia.

(psi)

(psi)

(gph)

(tt)

(psi)

(gph)

(ft)

(psi)

(gph)

(ft)

15

14.0

5.3

14.3

13.9

10.0

16.2

5.3

10.0

13.4

20

19.0

6.2

15.7

13.9

10.0

16.2

5.3

10.0

13.4

25

23.5

6.9

16.7

13.9

10.0

16.2

5.3

10.0

13.4

30

28.5

7.6

17.7

13.9

10.0

16.2

5.3

10.0

13.4

35

33.0

8.2

18.5

13.9

10.0

16.2

5.3

10.0

13.4

40

38.0

8.8

19.3

13.9

10.0

16.2

5.3

10.0

13.4

45

42.5

9.3

20.0

13.9

10.0

16.2

5.3

10.0

13.4

50

47.5

9.8

20.7

13.9

10.0

18.2

5.3

10.0

13.4

reduced, but stays at a reasonable oper
ating level.
When installed under Nozzle C, the

be very low to do so. This low pressure
results in a greatly diminished wetted
diameter, and very likely an inferior dis

flow control doesn't do a good job, but
not for the reason you might expect The

tribution of water within that wetted area.

flow rates are in fact controlled to 10

gph. But since Nozzle C is relatively
large, tiie control device must reduce the
nozzle pressure to about 5 psi in order to

rate is held relatively constant, and that
by changing nozzle sizes, the nozzle
pressure and wetted diameter may
change. It is important that the nozzle size

control the flow.

and flow control nominal flow rate match

This is a bad match of control device
and nozzle size. The nozzle size is loo

large for the flow control's nominal flow
rate. Although flow control is achieved,
the operating pressure at the nozzle must

Note that with flow control, the flow

well. Witii too small a nozzle, no control

is achieved. With too large a nozzle,
control may be achieved, but only by
driving nozzle operating pressures well
below desirable limits.
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devices.

Before going into the perform
ance of regulation and control
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reference, an unregulated, uncon
trolled micro-spray nozzle. Table 1
(on page 2) summarizes the perfor
mance of the sprayer, giving flow

^

rates and wetted diameters for
different combinations of nozzle

size and pressure. This chart is
similar to what might be published
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Pressure: Two terms to consider

Trends: Grain demands likely to grow

from page 1

from page 3

in a manufacturer's catalog.
For the spray nozzle only, an
increasein either pressure or nozzle size

Table 1. Micro-Sprayer Only (No Flow Control, No Pressure Regulator)

results in an increase in flow rate and in
wetted diameter. Consider Nozzle B at

15pounds persquare inch (psi) pressure.
The discharge is 10.4gallons per hour

Nozzle A
0.032" Orifice Dia.

Nozzle B

Nozzie C

0.044" Orifice Dia.

0.056" Orifice Dia.

Nozzle

Flow

(gph), and the spray has a wetted

Pres

Rate

Wetted
Dia.

Rate

Wetted
Dia.

diameter of 16.6 feeL Increasing the

Rate

Wetted
Dia.

(psi)

(gph)

(«)

(gph)

(ft)

(gph)

(ft)

15

5.5

14.6

10.4

16.6

16.8

18.3

20

6.4

15.9

12.0

18.1

19.4

19.9

pressure to 30 psi raises the flow rale to
14.7 gph, and the welted diameier to

20.4 feet. Likewise, increasing the
nozzle size to Nozzle C raises the flow
rate to 16.8 gph, and the wetted diameter
to 18.3 feet.

The characteristics of the sprayerare
modified if either a pressure regulator or

Fk)W

25

7.1

17.0

13.4

19.4

21.7

21.3

30

7.8

18.0

14.7

20.4

23.8

22.5

35

8.4

18.8

15.9

21.4

25.7

23.5

40

9.0

19.6

17.0

22.3

27.5

24.5

45

9.5

20.3

18.0

23.1

29.2

25.4

50

10.0

21.0

19.0

23.8

30.8

26.2

flow control device is installed upstream
of the spray nozzle. In eithercase, we
have two pressure terms to consider:
Inlet Pressure, the pressure availableat
the inlet to the regulator or control
device; and Nozzle Pressure, the
pressureax theoUUMof the regulatoror
control device, which is also the pressure
available to thespraynozzle.
To seetheeffects of installing a

The characteristics of
the sprayer are modi

fied if either a pres
sure regulator orflow
control device is in

stalled upstream of
the spray nozzle,
pressure regulator under the micro-

sprayer, consider Table 2. Although the

Table 2. Micro-Sprayer with Pressure Regulation
Nozzle A

0.032" Orifice Dia.

pressure regulation, as theregulator does

not hold the nozzle pressure absolutely
constant. But the range of pressure

variation has been drastically reduced.
Because thepressure to the nozzle

Nozzle 8
0,044" Orifice Dia.

Southern to Northern California with

some spill-over into Nevada, Idaho and
other contiguous states.
The regional dairy herd has actually
expanded more rapidly in the West than
in other areas. In 1982 the regional herd
was about 16 percent of the national
herd. In 1992 this figure had grown to
about 22 percent.

Hog production in the West has
never been an activity as significant as
the products generated by the catUe
industry, and its influence will likely
continue to decline in the future. The

Nozzle C

0.056" Orifice Dia.

industry is under duress for a number of
reasons, but the most apparent is lack of
regional slaughter facilities. It will likely
continue in the West servicing specially
markets, but environmental production

Ftow

Wetted

Flow

Welted

Flow

Wetted

Rale

Dia.

Rate

Dia.

Rate

Dia,

constraints and lack of market outlets are

(gph)

(ft)

(gph)

(ft)

(gpri)

(ft)

5.5

14.6

10.4

16.6

16.8

18.3

5.7

14,9

10.7

16.9

17.3

18,6

5.8

15.1

10.9

17.1

17.7

18,9

5.9

15.2

11.1

17.3

18.1

19.1

6.0

15.4

11.3

17.5

18.3

19.2

6.1

15.5

11.5

17.6

18.6

19.4

6.1

15.6

11.6

17.7

18.8

19.5

6.2

all problem areas.
Dominant hog slaughterers are
currently in the same competitive
struggle for maricet share evidenced by
the cattie industry during the past 20
years. The winners and losers are yet to
be determined, but none of the major

15.7

11.7

17.8

19.0

19,7

The analysis focuses on tiie nature of feed grains and wheat productionconsumption balances, computedon an annual basis in 11 stales of the West,
which combine the Pacific and Mountain USDA crop reporting regions. Main
points worth noting are the following:

1. Feed grains and wheat acreage and productionin the West declined more
rapidly than that whichoccurrednationallyduring the 1982-92period,and
the downward trend in barley production should be noted particularly.
2. Beef cattle numbers have stabilized as a proportion of the national herd, and
replacement data indicatethe industryis embarkingon a period of expansion.
3. Dairy cow numbers have exhibited a growth trend in the West and are a
significantly largerproportionof the national herd than they were a decade
earlier- the Californiadairy industryis still the largest in the region.

4. The poultryindustryis a significant element of California's total grain-using
complex,in Californiausing more grain than any single livestockelement,
and with growing segments in Washington, Oregon and Utah.
5. Based on this statistical evidence, California will become even more depen

dent on importedgrain to feed its animal complex in the future.
6. Additional study is needed to evaluate longer-term Californiacrop, acreage
and production possibilities given these prior trends.
protagonists' primary processing
facilities are located in California. The

hog populations in California and
Colorado have increased a bit in the past

10 years, but the California hog popula
tion is well below the highs of its past
activity in previous decades.

Regional Production History:
has beenregulated, the flowrate from
each nozzle variesUttle over the entire
range of inlet pressures from 15 to 50

psi. Nozzle A, for example, varies in

discharge from 5.5 gph to only 6.2 gph.
Compare this with a discharge variation
of from 5.5 gph to 10.0 gph for the

Nozzle A (Table 1).
inlet pressure may range up to 50 psi, the unregulated
Similarly,
the regulated pressure
pressure regulator cuts this down to be

tween 15 and 19 psi. This isnot perfect

Flow

pres-sures on contiguous dairy sites.
These and other pressures will result in
continued relocation of the indusuy from

causes the sprayer's wetted diameier to

remain more nearly constant. Nozzle B,
for example, varies in wetted diameter
from 16.6 feet to onIyl7.8 feet. This
compares to a variation of from 16.6 feet

to 23.8 feet wetted diameter for the

unregulated Nozzle B (Table 1).

Note that with pressure regulation,
the pressure isheld relatively constant,

Publications

and that bychanging nozzle sizes,the

from page 6

flow rate and wetted diameter may
change.

Examine Table 3 (on page 8) tosee
whathappens with flow control. This

illustrates the effect ofa 10.0 gph flow
control device installed upstream of the
spray nozzle. The flow control device can

close down to limit the How of water
through it,and indoing so, it reduces the

pressure as well. But the determining
feature is the flow rate.

When installed under Nozzle A, the
See Irrigation, page8

the following participation offices:
• UC Cooperative ExtensionCounty
Office

• U.S. Bureau of Reclamation, Water

Conservation and Advisory Center,
Sacramento, CA (916) 978-5038

A Preliminary Analysis

industries in others. The California egg

some interesting conclusions.

industry producesabout eight million
eggs annually whileabout250 million
broilers are likely to have been produced
in the 1992-1993 production year ending

the industry are large, thoroughly inte
grated, well-financed, and have sophisti

next issue of this newsletter.

The Balance Sheet:

but they are still large and important

Soil Conservation Service Office
• Local Resource Conservation District

Additional "Drought Tips" will be

industryis also present in Utah.

Balancingthe region's available
grainsupplies with the regional indus
tries' annual grainconsumption leadsto

The broiler and egg industries have
contracted in some of the western states,

December 1. The few firms constituting

available later. Look for the list in the

smaller industries, but they are evidenc
ing growth. An expanding turkey

Poultry

• Local U.S. Department of Agriculture,

Office

approximate 30 million birdsin 1993.
Oregon and Washington have much

When we considered the 11 Pacific

and Mountain states as a region, we

found the region to be substantially in
production deficit, and thedeficit is
widening overtime. Thelargest deficits
occurred in California, while the largest

cated feed procurement and risk manage

surplus occured in Colorado.
See the 2u:companying chart (above)

ment programs.

for final summary and conclusions.

Growth in the California turkey

industry has slowed but will likely

SPRING 1993
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Center lor Agriciiitiirul Hiismess
CO

California

Study tracks trends in grain production

CDHS

Increases in size of dairy herd and

poultry industries in western U,S, appear
to be outpacing grain^ forage production
by James Coihern, Professor,
Department ofAgricultural Economics

Thewestern UnitedSlateshas

traditionally been viewed as a
large producer of beef cattle and
calves and has historically also been a
surplus grain-producing region.
In recent years, dairy herds have
expanded in the West and in California
particularly. Poultry industries have also
expanded capacity in California. How
ever, population pressures, competition
for water, a slowing in the demand for
red meat, and future trade considerations

grains and wheat in the West

B

andCalifornia. Wealso have
looked at thesameset of

i
KDH

to be held in two locations: from 8 to
11 a.m. at the Hacienda Convention
Center in Fresno and from 2 to 5

p.m. at the VisaliaConvention
Center. Advance registration is $20;
at the door cost is $25. For more

information call (209) 278-4405.

poultry industries. This is all
part of a larger project we are
undertaking to provide

longer-term insight as to the

nature and organization of

DQ||B

The Department of
Water Resources and the

NationalAgri-Marketing

jGfejS

Association (NAMA) at

jj^

agriculture in California.
Grain acreage has
declined in the West during
the past 11 years, partly due to govern
ment programs, partly due to a shift to
more profitable crops, and possibly due

but production in other states declined.
The three Pacific stales - Washington,
Oregon and California - show the
greatest combined reduction in combined
feed grains and wheat production over

the 11-year period - amounting to 105
million bushels.

Regional Production History:
Livestock

July 1993 - "Developing an Injury
seminar in Oxnard. Date to be

About 15-20 percent of the nation's
beef cow herd is in inventory in the West

determined.

The beef herd has exhibited relative sta

and Illness Prevention Program"

seeks info
from users

variables in the livestock and

may combine to establish a new set of
to the effects of a ttend towards drier
constraints affecting future organization
weather. California production of field
and growth potential of the grain, live
com grew rapidly in the early 1970s,
stock and poultry industries.
concurrent with the rapid rise and
We have examined trends in acreage,
dominance of the U.S. in the export
production and available supplies of feed
market. But corn's influence is declining
as discouraged growers continue to
remove it from their respective rotations.
While all western wheat acreage has
May 26 - Supervisor Training in
declined, the proportion of wheat grown
English (from 1 to 5 p.m.) and
to national acreage has held steady.
Spanish (from 6 to 9:30 p.m.) at the
Com production increased in Colo
Community Center in Oxnard.
rado, Montana, New Mexico and Utah,
June 3 - "How to Survive a Target
Industries Partnership Program
(T.I.I.P.) Audit," a half-day seminar

CIMIS survey

bility in this proportion. The Com Belt,

UC Davis ^e surveying
CIMIS subscribers to
determine the usefulness

Plains and Southeast regions have
evidenced some growth in beef cow
numbers in the last 20 years. Presently,
the national herd is in an expansive
mode, and heifer replacements and steer
numbers in inventory qsq equal to or

of informationprovided
by the program and to
target areas of improve
ment to satisfy your

The first twenty in a new publication
series called "Drought Tips" are now available
free from the California Department of Water
Resources. The series covers a wide varietyof
topics and is intended to provide information
to help with water management decisions.
Listed below are the drought tips that are
currently available;
• Managing Irrigaiion in Fruit and Nut Trees
During Drought(No. 92-09)
• Water QualityGuidelines for Vegetableand Row
Crops (No. 92-17)
• Water Quality Guidelines for Trees and Vines
(No. 92-19)

future needs.

greater than those numbersin inventory

Your response to the
questionnaire is impor

CIMIS ETo (No. 92-20)
• Coping with Declining Groundwater Levels (No.

10 years ago.

tant to the future

development of CIMIS

The regional dairy herd has grown
and is a larger proportion of the nation's
total than it was 10 years ago. The up
ward growth trend has been most notice
able in California, Idaho, New Mexico

and Washington. Producers in seven of
the 10 western slates expanded invento
ries during the 1982-92 period. This has
partially been the result of federal and
state dairy programs and policies and
partly a result of the continuing trend
towards large, highly-specialized and
automated dairy operations.
Despite intra- and inter-state disloca
tion, the dairy industry remains a viable

confidential.

For details, please
call the NAMA advisor,
Mrs. Nancy Tibbitts, at
(916) 752-2868.

92-24)

• Using ShallowGround Water for Crop Produc
tion (No. 92-27)

• Irrigation Water Management Made Simple (No.
92-29)

• Maintaining Water Quality forIrrigated Agricul
ture under Drought Conditions (No. 92-32)

• CitrisIrrigation Scheduling During a Drought
(No.92-34)

System

• Field UseofTensiometer (No. 92-38)
• Field Use of Soil Moisture Blocks (No. 92-39)

• Irrigation Scheduling for Low-Volume (Dripor
Micro-sjjrinkler) Systems (No. 92-41)

• Deciding How Much to Plant During a Drought
(No. 92^3)

• North Coast Crop Coefficients for Field and
Vegetable Crops (No. 92-44)
• Central Coast Crop Coefficients for Field and
Vegetable Crops (No. 92-45)
• Sacramento Valley Evapotranspiration and Crop
Coefficients for Field Crops (No. 92-46)
• San Joaquin Valley Evapotranspiration and Crop
Coefficients for Field Crops (No. 92-47)
• Crop Coefficients for Field, Vegetable, and
Strawberry Crops: South Coast Inland Valleys
and Coastal Valleys and Plains (No. 92-48)

• Irrigation Scheduling of SurfaceIrrigated Crops
During a Drought (No. 92-51)
• How much are you applyingwith your lowvolume irrigation system? (No. 92-56)

To get a free copy of any of the drought
lips listed above, contact DWR's Bulletins and
Reports at (916) 653-1097, or contact any of
See Publications, Page 7

Call for more CIMIS information

Weekly ETo variations

CIMIS information is published quarterly in the CAT!
Update newsletter. Aticles are provided by the California
Department of WaterResources, CIMIS program staff.
Formore information about CIMIS or its programs,
contact any of thefollowing representatives at these Depart

Fresno: 11/29/92-2/27/93
Variance (%)

ment of Water Resources offices.

California industry. The expansionary
trend of the last decade is likely to lessen,

Clyde Muir
(916) 529-7355

(805) 395-2815

but major liquidation or relocation of the
herd is not expected. Major constraints
are problemsassociatedwith ground-

Northern District

San Joaquin District

Mark Rivera

Linda Brainard

(916)445-8976

(818) 543-4621

water contamination and population

Central District

Southern District

See Trends, page 7

Management

Irrigators offered 'Drought Tips'

• Water Balance Irrigation Scheduling Using

and willbe held strictly

Irrigation

Dave Scruggs

Chart shows ETo variation from normal over last three months.
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^^itifculture and Enology Research Center

Cfiiter for Irriptldn TechnologP'
Emitter
data worth

pursuing
Experts recommend
that you consider seven
fundamental factors when

selecting an emitter for a
drip irrigation system:
(1) General suitability
(2) Pressure-flow rela
tionship

(3) Manufacturing
variability

(4) Row rate sensitivity
to water temperature

(5) Sensitivity to clogging

Expansion projects add space

TheCenterforIr igation to more space,thenew

allow us to host 80 for con

to more space, the new
room sports
sports new
new
confercnce room
floor coverings, wall
floor
wall paint,
blackboards, tables and chairs.
New video equipment also
will be added shortly. No state
funds were expended, as
earnings from previous CIT
conferences paid for the
expansion.
The CIT equipment
testing laboratory also will
expand into a new 1,800
square foot building this April.

ferences in some comfort," he

Locaicd within the CIT

said. The old capacity had
been only 35-40. In addition

Hydraulics compound, the
building was formerly used as

Technology (CIT)
(CIT)
recently completed

construction work on a long
needed expansion to its
conference space.
The wall of the existing
conference room was pushed
out to the North, reported
David Zoldoske, CIT Hydrau
lics Lab Manager, who
supervised the construction.
"The expanded area will

astorage/u-ansferstatioi

a storage/U"ansfer station for
campus elecu^ical equip
equipment,
campus
but it is now being given
give to
CIT for hydraulics lab and
irrigation equipment testing
purposes.

this list are measurable in

any hydraulics testing
laboratory. Manufacturers
shoiild supply data on
these items upon request.
If they don't or won't,
contact err. We have data

on many of the emitters in
the marketplace and can
test additional units at a

nominal cost. Ask for
David or Joe.

Until recently, there were
could be easily performed to
improve a sprinkler irrigation
system's basic coverage.
However, new specialty
nozzles recently tested by
CIT show some promise.
These nozzles use slots in the

orifice wall to strip water
from the stream and place it

The International Stan

on irrigation and drainage
standards, ISOA'C23/SC18,
met in Tel Aviv, Israel in
September 1992. CIT Direc

The Irrigation Associa

projects being pursued at

tic evaluation of student-

I^

|

Physiology Lab,

partofVERC's activities. Ijiff
to VERC researchers by

P'-

industry groups represent-

ing the raisin, table and

Not all cases studied have

ment, but we do believe that

Hr li r' root
system to combat
Phylloxera attack while the
vine is still growing.

wine grape segments.
The new VERC build-

Petrucci

at predetermined locations in
the sprinkler pattern.
In a case study just com
pleted, replacement of old

sprinkler irrigation efficiency.
For further information,
check with your irrigation

style nozzles with new spe

dealer, or call CIT.

for in-field retrofits to increase

from page 1

harvested in September 1992 were
packed into three types of boxes to yield
a pallet of each type for cold storage.
These containers included the uaditional

TKV box incorporating wood end pieces

in four months, and the

and a removable lid.

search Lab in Fresno

total attendance exceeded

USDA-ARS and the Center

recently combined their

for Irrigation Technology

400 for both events.

efforts to present a second,
conference devoted solely
to the application of under
ground drip irrigation
technology.

tured equipment from sup
pliers ranging from drip tape
and tubing to filters, irriga
tion control systems, and

The two prototype packages tested
for International Paper were fabricated
entirely from corrugatedpaperboard into
a "Metric" or "Clip Comer" box configu
ration. The Clip Comer box resembles

participation in ISO/TC23/
SC18.

The next meeting of the

theU.S. irrigation community
are efforts to develop recipro
cal recognition among nauon-

committee will be October

al testing laboratories, and to
reach agreement on issues
regarding sprinkler standards.
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CIT and theARS

The conference, held

An exhibit area fea

chemicalsfor line cleaning.

companies are urged to

in Visalia, California, drew
140 growers, dealers, and
irrigation specialists. This
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ence proceedings are avai
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Center for further details.
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Give Dr. Muller a call for lour infor-

growth continues
The VERC Endowment

Campaign is continuing underthree
phases: I) Peer contacts are being
made to some 1,000 CSU, Fresno
viticulture and enology graduates;
2) Four industry groups represent

ing the raisin, wine, table grape and
allied industry are being contacted.
3) Dr. Charles Smallwood (former
dean of CSU, Fresno's School.of

Agricultural Sciences and Technol
ogy)and I (Vince Petrucci) are
directingcontactsof major founda
tions under which VERC qualifies
for substantial grants.

Up to thisdate the campaign is
going very well and we fully expect
to reach our $3-million goal. With
yourcontinued support it will
happen.

madon
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Trials: Variations in cool-down are slight
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Head of the U.S. Delegation.

square-foot student prac
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Professor Carlos Muller, the facility will
Pr
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state-of-the-art equipment for all
int
aspects of wine

Endowment fund
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Water Management Re

financially support U.S.

under Dr. Keith Striegler
are working on a project
on vine root replacement,
which gives the vine a new
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shown this much improve
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by research staff and their
graduate students. In the Entomology
Lab, for example, graduate students
studying under Professor Mark Mayse
are preparing a spider display as part
of a research project
focusing on the impact of spiders in
biological control of pests in vineyards.
Opposite the entomology lab is the
Sensory Evaluation Lab where graduate
student Steve Glossner is conducting a

cialty nozzles resulted in a 33
percent water savings.

graduate students working

projects have been awarded

tion, the American Societyof
Agricultural Engineers, the

tor Ken Solomon served as

Of particular interest to

seven CATI research

comprehensive organolep-

meet the growing equipment
testing needs of California's
irrigation industry.

Standards to be debated Conferences draw crowds
dards Organization committee

Update, I reported on

additions will allow CIT to

Specialty nozzles make a diference
few field modifications that

Inthewinterissueof

The additional laboratory

space will be used for product
life testing, drip/micro eval
uations, and thermal loops
(testing done at elevated water
temperatures).
These recent building

(6) Cost
(7) Risk
Items 2,3 and 4 from

Researchers move into new laboratories

lable from CIT for $29.50

June 6 - "A Celebration of Wine"
at the Dennes Coombs River Bend
Ranch in Madera. Tickets are $45.
For details call 1-800-675-7780.

the TKV from the standpoint of shape;

however, it uses a folding lid. The meu-ic
box is designed with squarecomers and
is of a slightly different dimension.
Two pallet configuration tests were
conducted in this study. In Test 1, the
TKV and Clip Comer boxes were stacked
in a 2x3 configuration, 10 layers high.
The Metric boxes were arranged in a 3x3
configuration, eight layershigh. The
boxes in these pallet configurations were
used for the traditional fumigation trials
in which the storage chamber was vented
following the SO2dose.
In Test 2, all pallets were stacked in
a 3x3 configuration. In these trials the

reported research associate Katie HaighL
Another important performance

factor in the study was the response of
fruit within each box type to cooling.

Cool-down profiles were completed in
bothpalletconfigurations. The 3x3
configurauon was the most difficultto
cool because the boxes in the center of

each pallet have no direct air exchange
with the cold storage environment and
may require extendedtime to cool.
However, differences in the cool-

down profiles of each pallet were
negligible, reported research associate
Carter Clary.
The researchers have concluded that

"The conclusion of both tests is that all

no significantdifferenceswere proven in
relationship to penetrationof SO2 or cool

box types exhibit good permeation of
fumigant throughout the boxes sampled,"

down of fruit when compared to the
traditional TKV boxes, Gump affirmed.

chamber was not vented after fumigation.
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Cfiiter for Irriptldn TechnologP'
Emitter
data worth

pursuing
Experts recommend
that you consider seven
fundamental factors when

selecting an emitter for a
drip irrigation system:
(1) General suitability
(2) Pressure-flow rela
tionship

(3) Manufacturing
variability

(4) Row rate sensitivity
to water temperature

(5) Sensitivity to clogging

Expansion projects add space

TheCenterforIr igation to more space,thenew

allow us to host 80 for con

to more space, the new
room sports
sports new
new
confercnce room
floor coverings, wall
floor
wall paint,
blackboards, tables and chairs.
New video equipment also
will be added shortly. No state
funds were expended, as
earnings from previous CIT
conferences paid for the
expansion.
The CIT equipment
testing laboratory also will
expand into a new 1,800
square foot building this April.

ferences in some comfort," he

Locaicd within the CIT

said. The old capacity had
been only 35-40. In addition

Hydraulics compound, the
building was formerly used as

Technology (CIT)
(CIT)
recently completed

construction work on a long
needed expansion to its
conference space.
The wall of the existing
conference room was pushed
out to the North, reported
David Zoldoske, CIT Hydrau
lics Lab Manager, who
supervised the construction.
"The expanded area will

astorage/u-ansferstatioi

a storage/U"ansfer station for
campus elecu^ical equip
equipment,
campus
but it is now being given
give to
CIT for hydraulics lab and
irrigation equipment testing
purposes.

this list are measurable in

any hydraulics testing
laboratory. Manufacturers
shoiild supply data on
these items upon request.
If they don't or won't,
contact err. We have data

on many of the emitters in
the marketplace and can
test additional units at a

nominal cost. Ask for
David or Joe.

Until recently, there were
could be easily performed to
improve a sprinkler irrigation
system's basic coverage.
However, new specialty
nozzles recently tested by
CIT show some promise.
These nozzles use slots in the

orifice wall to strip water
from the stream and place it

The International Stan

on irrigation and drainage
standards, ISOA'C23/SC18,
met in Tel Aviv, Israel in
September 1992. CIT Direc

The Irrigation Associa

projects being pursued at

tic evaluation of student-

I^
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Physiology Lab,

partofVERC's activities. Ijiff
to VERC researchers by

P'-

industry groups represent-

ing the raisin, table and

Not all cases studied have

ment, but we do believe that

Hr li r' root
system to combat
Phylloxera attack while the
vine is still growing.

wine grape segments.
The new VERC build-

Petrucci

at predetermined locations in
the sprinkler pattern.
In a case study just com
pleted, replacement of old

sprinkler irrigation efficiency.
For further information,
check with your irrigation

style nozzles with new spe

dealer, or call CIT.

for in-field retrofits to increase

from page 1
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each pallet have no direct air exchange
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California

Study tracks trends in grain production

CDHS

Increases in size of dairy herd and

poultry industries in western U,S, appear
to be outpacing grain^ forage production
by James Coihern, Professor,
Department ofAgricultural Economics

Thewestern UnitedSlateshas

traditionally been viewed as a
large producer of beef cattle and
calves and has historically also been a
surplus grain-producing region.
In recent years, dairy herds have
expanded in the West and in California
particularly. Poultry industries have also
expanded capacity in California. How
ever, population pressures, competition
for water, a slowing in the demand for
red meat, and future trade considerations

grains and wheat in the West

B

andCalifornia. Wealso have
looked at thesameset of

i
KDH

to be held in two locations: from 8 to
11 a.m. at the Hacienda Convention
Center in Fresno and from 2 to 5

p.m. at the VisaliaConvention
Center. Advance registration is $20;
at the door cost is $25. For more

information call (209) 278-4405.

poultry industries. This is all
part of a larger project we are
undertaking to provide

longer-term insight as to the

nature and organization of

DQ||B

The Department of
Water Resources and the

NationalAgri-Marketing

jGfejS

Association (NAMA) at

jj^

agriculture in California.
Grain acreage has
declined in the West during
the past 11 years, partly due to govern
ment programs, partly due to a shift to
more profitable crops, and possibly due

but production in other states declined.
The three Pacific stales - Washington,
Oregon and California - show the
greatest combined reduction in combined
feed grains and wheat production over

the 11-year period - amounting to 105
million bushels.

Regional Production History:
Livestock

July 1993 - "Developing an Injury
seminar in Oxnard. Date to be

About 15-20 percent of the nation's
beef cow herd is in inventory in the West

determined.

The beef herd has exhibited relative sta

and Illness Prevention Program"

seeks info
from users

variables in the livestock and

may combine to establish a new set of
to the effects of a ttend towards drier
constraints affecting future organization
weather. California production of field
and growth potential of the grain, live
com grew rapidly in the early 1970s,
stock and poultry industries.
concurrent with the rapid rise and
We have examined trends in acreage,
dominance of the U.S. in the export
production and available supplies of feed
market. But corn's influence is declining
as discouraged growers continue to
remove it from their respective rotations.
While all western wheat acreage has
May 26 - Supervisor Training in
declined, the proportion of wheat grown
English (from 1 to 5 p.m.) and
to national acreage has held steady.
Spanish (from 6 to 9:30 p.m.) at the
Com production increased in Colo
Community Center in Oxnard.
rado, Montana, New Mexico and Utah,
June 3 - "How to Survive a Target
Industries Partnership Program
(T.I.I.P.) Audit," a half-day seminar

CIMIS survey

bility in this proportion. The Com Belt,

UC Davis ^e surveying
CIMIS subscribers to
determine the usefulness

Plains and Southeast regions have
evidenced some growth in beef cow
numbers in the last 20 years. Presently,
the national herd is in an expansive
mode, and heifer replacements and steer
numbers in inventory qsq equal to or

of informationprovided
by the program and to
target areas of improve
ment to satisfy your

The first twenty in a new publication
series called "Drought Tips" are now available
free from the California Department of Water
Resources. The series covers a wide varietyof
topics and is intended to provide information
to help with water management decisions.
Listed below are the drought tips that are
currently available;
• Managing Irrigaiion in Fruit and Nut Trees
During Drought(No. 92-09)
• Water QualityGuidelines for Vegetableand Row
Crops (No. 92-17)
• Water Quality Guidelines for Trees and Vines
(No. 92-19)

future needs.

greater than those numbersin inventory

Your response to the
questionnaire is impor

CIMIS ETo (No. 92-20)
• Coping with Declining Groundwater Levels (No.

10 years ago.

tant to the future

development of CIMIS

The regional dairy herd has grown
and is a larger proportion of the nation's
total than it was 10 years ago. The up
ward growth trend has been most notice
able in California, Idaho, New Mexico

and Washington. Producers in seven of
the 10 western slates expanded invento
ries during the 1982-92 period. This has
partially been the result of federal and
state dairy programs and policies and
partly a result of the continuing trend
towards large, highly-specialized and
automated dairy operations.
Despite intra- and inter-state disloca
tion, the dairy industry remains a viable

confidential.

For details, please
call the NAMA advisor,
Mrs. Nancy Tibbitts, at
(916) 752-2868.

92-24)

• Using ShallowGround Water for Crop Produc
tion (No. 92-27)

• Irrigation Water Management Made Simple (No.
92-29)

• Maintaining Water Quality forIrrigated Agricul
ture under Drought Conditions (No. 92-32)

• CitrisIrrigation Scheduling During a Drought
(No.92-34)

System

• Field UseofTensiometer (No. 92-38)
• Field Use of Soil Moisture Blocks (No. 92-39)

• Irrigation Scheduling for Low-Volume (Dripor
Micro-sjjrinkler) Systems (No. 92-41)

• Deciding How Much to Plant During a Drought
(No. 92^3)

• North Coast Crop Coefficients for Field and
Vegetable Crops (No. 92-44)
• Central Coast Crop Coefficients for Field and
Vegetable Crops (No. 92-45)
• Sacramento Valley Evapotranspiration and Crop
Coefficients for Field Crops (No. 92-46)
• San Joaquin Valley Evapotranspiration and Crop
Coefficients for Field Crops (No. 92-47)
• Crop Coefficients for Field, Vegetable, and
Strawberry Crops: South Coast Inland Valleys
and Coastal Valleys and Plains (No. 92-48)

• Irrigation Scheduling of SurfaceIrrigated Crops
During a Drought (No. 92-51)
• How much are you applyingwith your lowvolume irrigation system? (No. 92-56)

To get a free copy of any of the drought
lips listed above, contact DWR's Bulletins and
Reports at (916) 653-1097, or contact any of
See Publications, Page 7

Call for more CIMIS information

Weekly ETo variations

CIMIS information is published quarterly in the CAT!
Update newsletter. Aticles are provided by the California
Department of WaterResources, CIMIS program staff.
Formore information about CIMIS or its programs,
contact any of thefollowing representatives at these Depart

Fresno: 11/29/92-2/27/93
Variance (%)

ment of Water Resources offices.

California industry. The expansionary
trend of the last decade is likely to lessen,

Clyde Muir
(916) 529-7355

(805) 395-2815

but major liquidation or relocation of the
herd is not expected. Major constraints
are problemsassociatedwith ground-

Northern District

San Joaquin District

Mark Rivera

Linda Brainard

(916)445-8976

(818) 543-4621

water contamination and population

Central District

Southern District

See Trends, page 7

Management

Irrigators offered 'Drought Tips'

• Water Balance Irrigation Scheduling Using

and willbe held strictly

Irrigation

Dave Scruggs

Chart shows ETo variation from normal over last three months.
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Pressure: Two terms to consider

Trends: Grain demands likely to grow

from page 1

from page 3

in a manufacturer's catalog.
For the spray nozzle only, an
increasein either pressure or nozzle size

Table 1. Micro-Sprayer Only (No Flow Control, No Pressure Regulator)

results in an increase in flow rate and in
wetted diameter. Consider Nozzle B at

15pounds persquare inch (psi) pressure.
The discharge is 10.4gallons per hour

Nozzle A
0.032" Orifice Dia.

Nozzle B

Nozzie C

0.044" Orifice Dia.

0.056" Orifice Dia.

Nozzle

Flow

(gph), and the spray has a wetted

Pres

Rate

Wetted
Dia.

Rate

Wetted
Dia.

diameter of 16.6 feeL Increasing the

Rate

Wetted
Dia.

(psi)

(gph)

(«)

(gph)

(ft)

(gph)

(ft)

15

5.5

14.6

10.4

16.6

16.8

18.3

20

6.4

15.9

12.0

18.1

19.4

19.9

pressure to 30 psi raises the flow rale to
14.7 gph, and the welted diameier to

20.4 feet. Likewise, increasing the
nozzle size to Nozzle C raises the flow
rate to 16.8 gph, and the wetted diameter
to 18.3 feet.

The characteristics of the sprayerare
modified if either a pressure regulator or

Fk)W

25

7.1

17.0

13.4

19.4

21.7

21.3

30

7.8

18.0

14.7

20.4

23.8

22.5

35

8.4

18.8

15.9

21.4

25.7

23.5

40

9.0

19.6

17.0

22.3

27.5

24.5

45

9.5

20.3

18.0

23.1

29.2

25.4

50

10.0

21.0

19.0

23.8

30.8

26.2

flow control device is installed upstream
of the spray nozzle. In eithercase, we
have two pressure terms to consider:
Inlet Pressure, the pressure availableat
the inlet to the regulator or control
device; and Nozzle Pressure, the
pressureax theoUUMof the regulatoror
control device, which is also the pressure
available to thespraynozzle.
To seetheeffects of installing a

The characteristics of
the sprayer are modi

fied if either a pres
sure regulator orflow
control device is in

stalled upstream of
the spray nozzle,
pressure regulator under the micro-

sprayer, consider Table 2. Although the

Table 2. Micro-Sprayer with Pressure Regulation
Nozzle A

0.032" Orifice Dia.

pressure regulation, as theregulator does

not hold the nozzle pressure absolutely
constant. But the range of pressure

variation has been drastically reduced.
Because thepressure to the nozzle

Nozzle 8
0,044" Orifice Dia.

Southern to Northern California with

some spill-over into Nevada, Idaho and
other contiguous states.
The regional dairy herd has actually
expanded more rapidly in the West than
in other areas. In 1982 the regional herd
was about 16 percent of the national
herd. In 1992 this figure had grown to
about 22 percent.

Hog production in the West has
never been an activity as significant as
the products generated by the catUe
industry, and its influence will likely
continue to decline in the future. The

Nozzle C

0.056" Orifice Dia.

industry is under duress for a number of
reasons, but the most apparent is lack of
regional slaughter facilities. It will likely
continue in the West servicing specially
markets, but environmental production

Ftow

Wetted

Flow

Welted

Flow

Wetted

Rale

Dia.

Rate

Dia.

Rate

Dia,

constraints and lack of market outlets are

(gph)

(ft)

(gph)

(ft)

(gpri)

(ft)

5.5

14.6

10.4

16.6

16.8

18.3

5.7

14,9

10.7

16.9

17.3

18,6

5.8

15.1

10.9

17.1

17.7

18,9

5.9

15.2

11.1

17.3

18.1

19.1

6.0

15.4

11.3

17.5

18.3

19.2

6.1

15.5

11.5

17.6

18.6

19.4

6.1

15.6

11.6

17.7

18.8

19.5

6.2

all problem areas.
Dominant hog slaughterers are
currently in the same competitive
struggle for maricet share evidenced by
the cattie industry during the past 20
years. The winners and losers are yet to
be determined, but none of the major

15.7

11.7

17.8

19.0

19,7

The analysis focuses on tiie nature of feed grains and wheat productionconsumption balances, computedon an annual basis in 11 stales of the West,
which combine the Pacific and Mountain USDA crop reporting regions. Main
points worth noting are the following:

1. Feed grains and wheat acreage and productionin the West declined more
rapidly than that whichoccurrednationallyduring the 1982-92period,and
the downward trend in barley production should be noted particularly.
2. Beef cattle numbers have stabilized as a proportion of the national herd, and
replacement data indicatethe industryis embarkingon a period of expansion.
3. Dairy cow numbers have exhibited a growth trend in the West and are a
significantly largerproportionof the national herd than they were a decade
earlier- the Californiadairy industryis still the largest in the region.

4. The poultryindustryis a significant element of California's total grain-using
complex,in Californiausing more grain than any single livestockelement,
and with growing segments in Washington, Oregon and Utah.
5. Based on this statistical evidence, California will become even more depen

dent on importedgrain to feed its animal complex in the future.
6. Additional study is needed to evaluate longer-term Californiacrop, acreage
and production possibilities given these prior trends.
protagonists' primary processing
facilities are located in California. The

hog populations in California and
Colorado have increased a bit in the past

10 years, but the California hog popula
tion is well below the highs of its past
activity in previous decades.

Regional Production History:
has beenregulated, the flowrate from
each nozzle variesUttle over the entire
range of inlet pressures from 15 to 50

psi. Nozzle A, for example, varies in

discharge from 5.5 gph to only 6.2 gph.
Compare this with a discharge variation
of from 5.5 gph to 10.0 gph for the

Nozzle A (Table 1).
inlet pressure may range up to 50 psi, the unregulated
Similarly,
the regulated pressure
pressure regulator cuts this down to be

tween 15 and 19 psi. This isnot perfect

Flow

pres-sures on contiguous dairy sites.
These and other pressures will result in
continued relocation of the indusuy from

causes the sprayer's wetted diameier to

remain more nearly constant. Nozzle B,
for example, varies in wetted diameter
from 16.6 feet to onIyl7.8 feet. This
compares to a variation of from 16.6 feet

to 23.8 feet wetted diameter for the

unregulated Nozzle B (Table 1).

Note that with pressure regulation,
the pressure isheld relatively constant,

Publications

and that bychanging nozzle sizes,the

from page 6

flow rate and wetted diameter may
change.

Examine Table 3 (on page 8) tosee
whathappens with flow control. This

illustrates the effect ofa 10.0 gph flow
control device installed upstream of the
spray nozzle. The flow control device can

close down to limit the How of water
through it,and indoing so, it reduces the

pressure as well. But the determining
feature is the flow rate.

When installed under Nozzle A, the
See Irrigation, page8

the following participation offices:
• UC Cooperative ExtensionCounty
Office

• U.S. Bureau of Reclamation, Water

Conservation and Advisory Center,
Sacramento, CA (916) 978-5038

A Preliminary Analysis

industries in others. The California egg

some interesting conclusions.

industry producesabout eight million
eggs annually whileabout250 million
broilers are likely to have been produced
in the 1992-1993 production year ending

the industry are large, thoroughly inte
grated, well-financed, and have sophisti

next issue of this newsletter.

The Balance Sheet:

but they are still large and important

Soil Conservation Service Office
• Local Resource Conservation District

Additional "Drought Tips" will be

industryis also present in Utah.

Balancingthe region's available
grainsupplies with the regional indus
tries' annual grainconsumption leadsto

The broiler and egg industries have
contracted in some of the western states,

December 1. The few firms constituting

available later. Look for the list in the

smaller industries, but they are evidenc
ing growth. An expanding turkey

Poultry

• Local U.S. Department of Agriculture,

Office

approximate 30 million birdsin 1993.
Oregon and Washington have much

When we considered the 11 Pacific

and Mountain states as a region, we

found the region to be substantially in
production deficit, and thedeficit is
widening overtime. Thelargest deficits
occurred in California, while the largest

cated feed procurement and risk manage

surplus occured in Colorado.
See the 2u:companying chart (above)

ment programs.

for final summary and conclusions.

Growth in the California turkey

industry has slowed but will likely

8
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Irrigation; Improper flow rates result in energy loss
from page 2
10 gph flow control does little good: the

Table 3. Micro-Sprayer with Flow Control (10.0 gph)

flow rates from Nozzle A are below 10
Tables. Micro-Sprayer with FlowControl (10.0 gph)

gph for the most part anyway (Table 1).
And because there is some friction loss
inherent in the flow control device even

when it is not controlling, the nozzle

Pressure, flow

control are keys
to effective low-

volume irrigation
by Ken Solomon, Director,
Centerfor Irrigation Technology

Precisedelivery ofspecified

amounts of water is a key goal
with low volume iirigation

systems. To achieve this goal,

designers may call for pressure
regulators or flow control devices in
the system to modify the pressure
and flow condiiions "naturally"
occurring, to facilitate the uniform^
application of water.

The terms "pressure regulator"
and "flow control" are often used

interchang^bly, but this is an error.
They are two different devices, with

different operating principles,
different hydraulic characteristics,
and different uses in an irrigation
system. Only by understanding

these differences can you properly
apply pressure and flow control

Table grape trials
New storage box designs studied for potential
to enhance cooUdown effects^ SO2 penetration

ResearchersattheViticultureand
re and stackedonpallets are subjectedto initis
Enology Research Center (VERC)

have been
been evaluating new
new table
table
have
grape box designs.
"We set up a model fumigation
chamber in the VERC facilities to eval

uate three types of table grape boxes on
pallets," staled chemistry Professor Barry
Gump in outlining the project.
Following the SO2fumigations,
penetration efficiencies, humidity,
temperature cool-down rates, and sulflte
residue levels were measured in the

different types of grape boxes. "The
project was a natural extension of a
number of years research on table grape
fumigations and fumigation chamber
wall materials at VERC," Gump said.
Table grapes are held in cold storage
using packing boxes. These boxes must
permit circulation of air and SO2to
penetrate and sterilize the fruit Boxes

stacked on pallets are subjected to initial
heat and to chil
chill
cooling to remove field heatandto
the fruit
fruit to a storage
storage temperature of 3132° F. The fruit is also fumigated with
SO2 in order to kill Botrytis cinerea (grey
mold) spores on the surface of the berries.
During cold storage, weekly SO2
fumigations maintain ihe fruit in a moldfree condition. It has been found that

storage chamber air circulation character
istics, as well as the presence of any
wrapping materials, have a significant
effect on determining how much 502
must be used in these initial and subse

quent storage fumigations. Currently, a
level of 100 ppm-hours (referred to as
100 CT's - or a Concentration multiplied
by Time product) is being recommended
in the California Table Grape Commis
sion's Research Task Force Report
For this trial, Ruby Seedless grapes

Nozzle A

Nozzle 8

Nozzle C

0.032' Orifice Oia.

0.044" Onfice Oia.

0.056' Orifice Dia.

pressures are somewhat below tiie inlet

pressures (Table 3).
This is a bad match of flow control

device and nozzle size. The typical flow
rates of the nozzle do not match (and are
smaller than) the flow rate the control
device permits. Therefore there is no
control, and energy is lost due to the
unnecessarily introduced control device.
When installed under Nozzle B

however, the flow control device does its

job. Flows are limited to 10 gph over a
wide range of pressures. To achieve this,
the control device must close down to the

point that the nozzle pressure is 13.9psi.
Thus the performance of Nozzle B is
similar to what the nozzle alone (no
regulation or control) would do at 13.9
psi. Under these'conditions, the wetted
diameter is about 16 feet.

This represents a good match
between flow control and nozzle size.

Typical uncontrolled flows are similar to,
and higher than, the flow control's
nominal flow rate. The control device can

close down to yield the desired flow. In
the process, the nozzle pressure is

Inlet

Nozzle

Flow

Wetted

Nozzle

Flow

Wetted

Nozzle

Flow

WeUed

Pres

Pres

Rate

Dia.

Pres

Rate

E3ia.

Pres

Rate

Oia.

(psi)

(psi)

(gph)

(tt)

(psi)

(gph)

(ft)

(psi)

(gph)

(ft)

15

14.0

5.3

14.3

13.9

10.0

16.2

5.3

10.0

13.4

20

19.0

6.2

15.7

13.9

10.0

16.2

5.3

10.0

13.4

25

23.5

6.9

16.7

13.9

10.0

16.2

5.3

10.0

13.4

30

28.5

7.6

17.7

13.9

10.0

16.2

5.3

10.0

13.4

35

33.0

8.2

18.5

13.9

10.0

16.2

5.3

10.0

13.4

40

38.0

8.8

19.3

13.9

10.0

16.2

5.3

10.0

13.4

45

42.5

9.3

20.0

13.9

10.0

16.2

5.3

10.0

13.4

50

47.5

9.8

20.7

13.9

10.0

18.2

5.3

10.0

13.4

reduced, but stays at a reasonable oper
ating level.
When installed under Nozzle C, the

be very low to do so. This low pressure
results in a greatly diminished wetted
diameter, and very likely an inferior dis

flow control doesn't do a good job, but
not for the reason you might expect The

tribution of water within that wetted area.

flow rates are in fact controlled to 10

gph. But since Nozzle C is relatively
large, tiie control device must reduce the
nozzle pressure to about 5 psi in order to

rate is held relatively constant, and that
by changing nozzle sizes, the nozzle
pressure and wetted diameter may
change. It is important that the nozzle size

control the flow.

and flow control nominal flow rate match

This is a bad match of control device
and nozzle size. The nozzle size is loo

large for the flow control's nominal flow
rate. Although flow control is achieved,
the operating pressure at the nozzle must

Note that with flow control, the flow

well. Witii too small a nozzle, no control

is achieved. With too large a nozzle,
control may be achieved, but only by
driving nozzle operating pressures well
below desirable limits.
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See Trials, page 5
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devices.

Before going into the perform
ance of regulation and control
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devices, let's establish a basis for

California Agricultural Technology Institute
(CATI), School of Agricultural Sciences and
Technology, CSU • Fresno 93740-0115.

reference, an unregulated, uncon
trolled micro-spray nozzle. Table 1
(on page 2) summarizes the perfor
mance of the sprayer, giving flow

^

rates and wetted diameters for
different combinations of nozzle

size and pressure. This chart is
similar to what might be published

Photo shows

example of prototype
'Metric' package
style of table grape
box cor^structed

See Pressure, page 2
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