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DRIP IRRIGATION N CAL IFORNIA
Bernarr J. Hall, Farm Advisor
Agriculturai Extension Service

University of Californie
San Diegn, California

SUWWARY

brip irrigation has expanded fairly repidly in Californie on orchards, vineyards,
strawberries, and vegetables where woter and growing costs are high. Sevings In
water, application labor, cultural operations and fortilization may offset the
initial cost of equipment and installation, Meny different drip systems are belng
used on the different crops, and the orchard, vineyerd, and certain flower crops

are generally using the wore sophisticeted and permanent emitters (Fig. 7-8-9).

One or more types of filters are usually essential for most drip systems, SliIx
staked tomato and two cucumber drip irrigated fleld trials, where properly grown,
resuited in slightly higher yields and appreciable water savings. compared to furrow
application,

INTRODUCT 10N

The commercial use of drip irrigation started in 1961 by three individuals from
three countries: R, D, Chapin, New York, USA: Vollmer Hensen, Oenmark; and S. Blass,
Israel. These systems were perforated plpes and spaghett! drip irrigation, Both
field and greenhouse production of crops wers tested with the drip system to evel-
uate plant growth and yields. After limited fleld trials, several bene”lts were
fairly obvious. Less water per crop was spplled and some saiine water could be used
with more frequent applications, Savings in water spplication were obtained with
drip irrigation. if adequate rains are not typical of the growing ares, another
irrigation system may be needed to leach the salts out of the root zone.

Drip irclgation In California began its commercial application in greenhouses snd
with the potted plant industry with especially spaghetti and other speclal systems

in 1965. Orcherd and row crops have had a )imited start in 1968, yet the larger and
continued expanslon occurred in the carly seventies, Ov.r 40,000 acres of crop land
were irrigated with drip irrigation in California in 1973, The technology of drip
lrrigation |s developing rapidly and this has encouraged the rapid and expanding vse
of this type of water application. where most of the emitter systems cosi 4175 to
$300 an acre or more for row crops, the advantages in water and labor savin+, and the
rrop improvement have to be closely considered on crops other than potentla.ly high
tncome onhes.

METHODS , MATERJALS AND RESULTS

Eight drlp trials versus eight furrow lrrigatlion trials were conducted from 1970 to
1973 on tomatoes and cucumbers, and these are reported, which i clude six stoked
tometo tests. Two spring crops of cucumbers were started under plastic row covers.
Four replicates of each trecatment were compared in cach field trial, Full row repll-
cates with adequate guard rows were used in cach comrercial fleld test. Thres differ-
ent amitters were evaluated in one or more of the trials. ‘

Two fall staked tomatc trials were conducted in the fall of 1979 on the Cozza and
Jackel - Rogers ranches. An observatlon field trial was made ra a spring steked
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tomato trial in 1970, The favoirable vlant and crop response on this test encouraged
the two fall tests where lull crop production records were taken in comparing furrow
with the twin-walt hose (8-mil, Llack polycthylene Film) with ,025 orifices, spaced
18 inches apart (Fiq. 1), With the1d to 2 PSY pressure on the ilne, each orifice
delivered approximately one quart of water per hour.

First Tomato Trial - Cozza Ranch - The (ozza Ranch trials were dlrect seeded on June 2,
1970, and all plots were germinaced with furrow water, Irrigstion by the twin hose
drip mcthod waes started on July V6, The furrow irrigation water was applied at inter~
vals of 7 to 10 days, depending on the plant size and the woedther, Two furrows were
located betwcen the tomato rows and fitled with water for two to four hours, The
soil was cuitivated and relurrowcd betweer irrigations through Gctober to assist in
water penetration, The drip irrigetinon frequency was weckly for the first month and
increased to twice werkly after mid-August., Lengih of drip application varied from

L to 8 hours, depending on the tensiometer readings and plant size. Liqu!d fertili-
zers were Injected into the line totaling 107 pounds of nitrogen and 227 pounds of
phosphorus and potash per acre. A total of 407 pounds of nitrogen and 207 pounds of
phosphorus and potash per acic were supplied in the furrow as well as the drip trisls,
Soil samples w £ taken at the start of the drip appitcation July 16, Novembrr 1,
and December l? The latter date was ot the end of harvest, Two inches of raln fell
from Ncvember 27 through December 6, 1970, Soitl samples were taken in the plant row
and between rows on the last two samplings, Soll sollnity was determined by measur-
Ing the EC of the saturation extract, and the dats are given in Chart 2,

Results - First Tomto Trial, Cozza Ranch - The results of this trial showed & sig-
nificant difference in yield, fruit size and amount of culls In fevor of the drip
lerigation glven in Chart |, The drip triels consistently outylclded the furrow
irrigation plots., The water applications for cach mcthod for the entire crop were
as follows: Orip - 2.6 acre feet; furrow - 3.9 ecir froet, Not only did the drip
irrigation plots use less water per acre, hot the tine to apply the drip water re-
quired only @ fraction of thz time compared to the fuiiow mothod, Fewer weeds de-
veloped In the drip irrigated planting compared to the furrow.

Second Tometo Iriai - Jackel -Rogars Ranch - The twin-wallrd hose drip systom was
compared with furrows. Eacii replicate consisted of two Jiip or two furrow rows, and
In each row, three tomato varieties were replicated three to six times, The three
verietles tested were: Royal Ace, #1428, and #662, and 12 plants comprised each
replicate., The plants were transpianted on July 22, 1970, and furrow and dv p irri-
gation were applied on simifar days. The drip lmse wns placed two to three nchas
away from the plant, ond the furrow water was appliicd ndjacent to the plant 1ow,
This trial was conducted on heavy clay adobe diablo soli. Only Jight water applica-
tions were made to prevent overwatering in the root 20ne a3 this could ceuse stunt-
ing or death to sensitive temato plants. Soll sanples were taken beforc snd ot the
end of harvest to determine soil salinity, Row lengths were 222 feet long and 5 feet
wide., Weekly harvests started on QOctober b, and continued thror n December 11, 1970,
The evaluation wes made of fruit number and welight of marketable and cuils,

Only 58 pounds of actusl nitrogen, phosphorus and potash were appiied as a dry powder
In the furraw or at each dripper., There was a strong carry-over of _liese el oments
from & celary crop grown for the February,1970 harvest. . The tometo plants developed
{ato good slzes.
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"nsults - Second Tomato Trial, Jackel-Rogers Ranch - On the second heavy soil trials
nt Jockel -Rogers Ranch, with the light water application, drip outylelded the furrow,
tach of the three varieties oroduced higher yields with less culls in the drip system,
ccpared to the furrow application. Ma) ketabie yields, culls and fruit weight for

‘he two irrication methuds are given in Chart 3. In both the fury o and drip appll-
cation, the soil wetted was tess than half of the area between rows., This was planned
to reduce the overwatering on this heavy soil with moisture senslitive tousto plants,
where the drip was compared to the furrow treatment, and combining the varieties, the
frip irrigation also conslstently outyielded the furrow system, Slightly larger plants
also cdeveloped from the drip system.

‘hird Tomato Trial - Vencr Ranch - Speghetti 8snd twin<valled hose drip systems and
furrow irrigation were compared with four replicates of each irrigation method, Grand
Pak plants were started under plastic row covers on February 1, 1971, One furrow
35 located adjacent to each row and was used throughout the growing season to apply
tne furrow water. The two different drip 1lnes were installed adjacent to the plant
-w3. The water application intervals varied from one to five days, depending on the
wcather, plant size, and tensiometer readings. The plants were spaced 20 Inches
woart on five foot centers., Root development was mainly In the top 10 to 12 inches
~f soil throughout the growing period. S$Soil moisture was wmaintsined in the root zone
~ing the growing and harves!t season on two treatments, During the last three weeis
2f harvest the twin-wall treatments weie a llttle short of molsture due to the heavy
iter usage of thls heavy crop. $oil samples taken at the end of harvest revealed
~i1is problem. Liquid fertilizer was injected Into the drip tines and dry fertilizer
5 used in the furrows. All of the plots hed two tons of composted chicken fertlil-
.cor applied as a preplant applicatlon, Also, & complete fertilizer, 4-10-10, was
laced in the furrows at the rate of 700 pournds per acre, The entlre fleld had 25
~.tds of dalry manure applied September 19, 1970, prior to the plastic tarped fumlge~
ion with methylbromide and chloropicrin, The fumigation was used for control of
Siscsse, weeds, and pests. The soil type was Alisa fine sandy loam, Applications
.7 dry fertllizer were applied to the furrow treatment during the growing season,
i.tcuid fertilizers were Injected Into the 1lnes on the two drip systems. The follow-
‘g quantity of fertilizer was used for the crop in pounds per acre:

Furrow Twin Wall Spaghetti
Nitrogen in 352 352
Phosphoric
acid 405 475 L75
Potash Liys Lss Lsy

.2 cntire field was cluster-treated with 4-CPA (Parachlorophenoxyacetic aclid) for
‘it set from late March through mid-May. S$ix spplications were made at 10- to lh-
.sy intervals, Harvest of colored frult started on Msy 20, and contlnued thmough
ugust 5, 1971, A box of frult for each replicate of cach treatment was graded for
size, welght, and culls. Harvests were made on a three- to four day schedule,

i2¢ults =~ Third Jomato Trlal, Vener Ranch - The three irrigation systems: furrow,
‘Lsghett!, and twin-wall hose resulted in similar total yields, average frult size,
.nd percent culls, as is given in Chart 4. This Aliso sandy loam soil absorbed the
#ater from the twin-wall hose as 1t was dellvered, The water ran off slightly from
the spaghett! trlsls. This would indicate that & quart per hour per orifice on 18-
‘nch spacings may be a more deslrable water Inflitration rate frr this soil. The
furrcw wet an are~a 6 to 8 Inches beyond the edge of each slide o’ the furrow, or & total




’ width of 20 to 24 inches.

Fourth Tomato Jrial - lakahashi Ranch (Hillside) - Tvo drip systems, twin-wall

" hose and bi-wall hose, were compared with turrow irriadtion on a 0% hillside slope
planting, In both drip systeme the arefices waete spaced 18 inches apatt and the woter
discharge was similar from cash hole,  The bi-wall tube orifices were ,0025 of an
inch and the pressures were mamtained at h 1o § pounds on the 12-mil black plostic
line, The individual tomate arws had & one to two percent downward qrade from the
drip Vine sttachment o0 the eod of the rows,

The Ace tomato variety s trannploated 20 inches apat on H-400l 1o on July 8,
1972, The new tranaplants wiere sot in the faprow water and the two diip systems were
started the firet week of Angust, Applications of cemplete (NPK) fertiiizers were
placed in the bottom f the furrows at pianting, Five hundred pounds per acre of
actual nitrogen-as a show-release tertilizer (Isobitylidene diurea "IRDU"') were applied
in the bottom of the turiews of the two drip trestments, Three to fouwr inches of soil
coverced this fertilizer and the drip hoses weire placed above this fertillzer band,

in the furrow treatment, the slow-release fertilizer was cultivated into the soil and
then refurrowed, This compriscd tihe total fertilizer application for the tomato crop.
The water in the drip systems was applied twice weekly and the length nf time ranged
from three to nine hours at cach application, The furrow water was applied on 8 7-
to 12-day interval,

Results - Fourth Tomato Trial, Takahashi Ranch (Mitlside) - Harvest was taken from
October 2, 1972 throuqgh January 2, 1973, The same reandom fruit sampling per pick per
treatment was cvaluated for quality, The two drip s,;5tems resulted in slightly
higher ylelds compared to furrow of marketable fruit as is shown in Table 5.

JABLE 5. FALL HILLSIOE STAKED TOMATO DRIP VS, FURROW_IRRIGATION YIELD SUMMARY
HOWARD TAVAHASHI SPRING VALLEY FARM

Accumulated Markctable Yields in Tons/A *Water Applled
. Through Per Average Frult Wt,
: Oet. Nov. Dec. Acre Inches in_Pounds
- Twin=Wall Hose Orip 10.1 19.2 23.2 14,2 .bo3
. Bl-wall tose Orip 9.5 17.8 22,3 13.6 .37

i Furrow 8.9 4,7 19,4 20.0 R3]

Q *Between 3 and L inches of rainfall during the latter part of this crop harvest,

3 Flf%h Jomsto Triel - Johnson-Redon Ranch - Eight different trestments--six vith twine
1 wall hose drlp irrigation, and two with furrow epplications were compared, In thils

4 test another cvaluation of slow-nitrogen relcase (16DU) fertiliz r was compared wlth
1 liquid nitrogen injected into the drip line (Flg, 3). One treatment in the furrow

4 8130 had the slow-relcase placed at the bottom of the furrow before planting, and the
7 other furrow treatment was the qrowers' standerd treatment of applying the fertil-

I lzer perlodically in the furrov, The cight following treatments were made on the

% Spring steked tomato crop, started under plastic row covers,
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irrigation Method Irrigat ion Freguency Fertilizer Used
1. Orip twin-wall 22 weekly - 180U fine
2. " " t " IBDU coarse
3. " " daily iBbU fine
4, " " " 180U coarse
5, " " v N in water
6‘ t " 2x week?y "o 1] ‘
7. Furrow ¢ " iBCU coarse
8. " " " dry in furrow

The #6718 hybrid variety was planted in this field on January 16, 1973 on 18-Inch
spacings on 5-foot rows, Drip irrigation was used for the entire crop and the
plants ware set into the meist soil from the drip application. The longevity of

the drip application ranged from three to eight hours on the twice-weekly applice-
tion~-and comparable time per wcek on the daily treatments, The fruit set, 4-CPA
hormone, used as a ciuSter-treatment was applied at 10 to 12 days interval, Harvest
started cn May 2, and continned through August 6, Fruit was graded into marketable
and culls, and Sized on twice weekly harvest,

Results- Fifth Tomato Trial, Johnson-Redon Ranch - On this fairly heavy soil, all of
the cight treatments yielded very well. The two furrow treatments had a tendency

to be slightly earlier, yet the furrow with the slow-relcase fertilizer gave the
highest yield in the late harvest (Chart 7). The six drip systems resulted in simi-
lar carly as well as total yields., Twice weekly drip iriigation had similar ylelds
compared to the daily application.(Chart 6). Also, the slow-relesse drip trials

had similar total yields, yet the trials with the finc, slow-release 180U fertil-
izer appeared to be slightly later maturing, The liquid nitrogen in the water either
daily or twice weekly was cqual in early and total yields, Even though the furrow
and drip treatments resulted in similar high ylelds, this tomato variety, #6718
hybrid, responded to frequent irrigation, and the dally spplication In the drip trest-
ment was equally as good. Fruit size was similar with slight variations in the
different harvest periods. The furrow irrigation, with the frequent dry fertilizer
application, had more cull fruit in the early picks than the other treatments. By
the end of harvest the amount of culls was sim!lar for all treatments,

Sixth Tomato Trial - Tony Cacho Ranch (Hlllside) - Where considerable acreage of
tomatoes a3 well as other vegetables are planted on hillsides, another test vas estab-
lished on 8 22 percent hillside slope for fall tomatoes. The Ace varlety wa: planted
on June 25, 1973, on 20-inch plant spacing, and rows were 5 feet apart. The row
lengths veried from approximately 100 to stightly over Z00 feet on thls hlllside plant-
Ing. The twin-wall hose (8 mil thickness) was used a3 the drip irrigation system

and one furrow was used on the upper side of the tomato plants., In the drip Irriga-
tion rows, 350 pounds of nitrogen (1BDVU) slow-release fertillzer was placed In the
bottom of the furrow and covered with two to three inches of sol!, The drip Vines
were placed over this band of fertilizer, In the furrow for bot . the drip and furrow
trials, 1000 pounds of 16-16-16 were placed in the bottom of the furrow before the
drip llnes were installed. During the growing period, 20 gallons of 12,5-5-5 1lquld
NPK were spplied per acre in the water at oach irrigation on both the furrow and the
drip lines, The soil was a sandy loam type in which these trials were conducted.

In one trestment of twin-wall hose, an 18" wide, 1; mil clear pcrforated plastic
fiim was placed over the drip lines to keep the orifices damp b.tween irrigations
and to conserve :ater under the muich (Fig, 3).




i
¥

i

-7 -

Results - Sixth Tomato T"f'?'..l.,}.?;"_.'}',.C'_’};'_"‘_‘_{,f’}f?_!‘_':‘_\_,m?J_"_"_.i_d_';‘) ~ fiitislde tomato plant-

inags with fairly steep SlOpos are wiry pracciont Wity dre rrication and the yleld
" results frum the two drip and one Purrow ireatments renulied i <imiltar ylelda(rhaet B),

ihe Pruii size and the amount of culls were also the sames  ihe LR i, looanter WAl
about equal te the cost of the derlp syster and 1L Lo ot application was & {inan-
cial gain, A ong percent deop 1n vows it fatisfactorg tor Lhe individual drip irril-

gation rows,

CFirst Cucumber Trial - ebel-Rogers fapch - Toao triaty vrre conducted oo carly

sp?ing plastic row cover plantings wheee the ¢rip method was compaied with the furrow
application, in both trials the nuasy two Te-inch nalured <depr plastic sheets were
used to form the row conerns,  The sheers were also perforated witi i/l~inch boles

on 3-inch spacings, fne Tooueph hyly ob variety was dand in both trials.  The firs:
trial was conducted op ihe Jaokel-Rogers Ranch by Bubk Conforth in Chula viste,  The
spaghetti drip or slow wale: application worn compared with furiow,  # F/¢-1nth poly-
cthylene pipe was placed c-»gsidr of the cucumber row tovers, and spaghetti tubes

&

~were attached to the pipe. One tube wae used per cucumber plant and the plants

were spaced 24 inches apart.  The furcow rear the centor on the inside of the row

~cover was used to soak up th soil and germinate the secd,  Three furrow applications
of weter were made priof to using the spaghettl drip,  [oe spaghetti tubes were

it e e B L

placed inside the tuane!l and on the ooposite vide of the plant,  As walcr was applied
by the spaghett: tubes a light to medium ieaf burnine tuok ploce as the salts thot

were deposited on the npposite side of the plant were redissolved and forred bock,

under the plants., As scon as this was chserved, rvira quantities of water were applied,
forcing the selt back inte the furrow arcy sed out trom undrrneath the plant.  Some
plant stunting took place, but within three to four ancks the plants appeared to hevs
largely recovered, The drip irigation wns opptied on yenevally a one- to three-day
irterval and the water in the furrow was run woekly, Ligquid fertillzer was injected
into the drip tines and both liguid and dry feriilizer were used in the furroe treat-
munt,

1 Results - First Cucumber 1rial, Jazkel-Reaers Panch - Hyivest started on April 6,

A

and continued through Jund 5, I’)',;’Z, where two picks were made weekly, 0ut of each
replicate in cach treatment a bow was araded tor quality, fiuic size and cuiis, The
sumnary of the yields is given in Jable 3. The turrow troaument resulted in higher

2 ylelds due to the salt injury occurring when the dirip tines reversed the salt move-

nent uvhder the plants,

TABLE 9. 1972 YIELD SUMMARY OF CUCUMBER DRIP VS, FURROW TRIALS
JAEKEL -ROGERS _CHULA V1STA RANCH
yicld #1 Fruit
April % ‘72 ﬁﬁ% %_E%_‘{' g_;%f%’ﬁ%?gq &"’%"fﬂ?ﬁiﬁ"‘
“paghetti Drip 8.7 19.k4 28,2 R3, 90 .15 2U by
Furrow 9.8 22.3 31,9 #2.50 .72 39.2

Second Cucumber Trial - Tony Carho Ranch = These trinls were established to uliminate

R the early plant growth salinity probiem that was cncounteced in the 1972 drip trials,
§ The test was conducted by Teny Cacho of San Yaldro oro n light bu* tairly tight soil.
The twin-wall hose wes tised whare one series of hases was coverr d with an 18-1nch
clear, perforatcy, Vi-mi) plastic mulch, and the other treatnent was the uncovered
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drip hose (Fig. 4). The twin-wall hose wos placed in a narrow 13 to 2-inch de-
pressed furrow which placed the tutis just Yelow the s0il level, The furrow was
used to germinate the seds that were planted on January 12, The furrow lrriga=
tion was used to start the plants, [n all treatments the fertilizer was placed

#t Lhe bottom of the Tuirew, Two apelications of conplete mix (NPK) were applied
In the planting furrow for both types of irrigation, Three hundred und fifiy
pounds of nitrayen per acre (slow release 180U = 2§-0-0) was placed at the bottom
of the furrow for the drip irrigation, and the fertilizer was covered with three

to four inches of soil. The twin-wall drip tubes were placed above the fertilizer
band, two to thrce inches away trom the plant in the small depressed furrows.

Water was applied mainly on a weekly basis on both the furrow and the drip applice-
tion, The furrow irrigation was allowed to ruan spproximately four hours for each
application, and the drip was used vight to 10 hours per application, The furrow
had liquid fertilizer applied to the water in most of the applications, while clear
water was used in the drip system, The furrow irrigation was changed from inside
the row cover to the outside next to the row cover in carly April, This change
was made due to the cucumber vines clogging the furrows as Is illustrated in Figure
5. A good portion of the plastic adjacent to the furrow was lifted up to allow
more even wetting of the soil near the plants,

Results - Second Cucumber Trial, Tony Cacho Rench - Harvest started on April 9,

and continued through June 27 =n the 1973 Cacho trials. Two picks were made weekly,
and one box was graded from cach plot of each treatment per pick. The fruit wes
graded into four grades, although th: ma.n grade is the number one. The yields of
thesc three treatments for three harvest periods arc qgiven in Table 10. Another
problem with excess water in the row covers hos been pink rot. Evaluation of the
infected fruit was recorded alang with the amount of water used per acre for the
drip and furrow trestments, From these results the yiclds were similar yet the two
drip systems had a slightly higher yield., No difference in yield or pink rot In-
cidence occurred in these trials,

TABLE 10. 1973 CUCUIBER DRIP VS, FURROW IRRIGATION YIELD SUNMARY
10HY CACHO, SAN YSIDRO GROWER

Accunulated Marketable Yields of #i Fruit “Water Used
in Tons/A Through Ave, Irt. % Fre, Per/Acre
April  May  Total Weight w/P1nk Rat inches
8-MIl Twin-wall Hose 1.2 21.1 28.8 0.719 0.h2 18.1
and Clear Mulch
B-Mil Twin-wall Hose L h 18.8 27.7 0.686 0.38 18.1
Furrow 5.3 16,9 26,3 0.648 0.65 33.2

"Over 6 inches of rainfall from January | through carly April,

CONCLUS 10N

Orip irrigation supplies water more uniformly and this results in more even plant
growth.

Cultural operations can be carried out in the drip water crops .t any time, while
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close coordination of these aperdi-ons iy egqential whon uSiog furron ar seprinides
irrigations,

Drip irriadtion rogquires copeain susotaal investaerts te he cftective, They ta-
ctudr adegquate filtiation thronh scveer Fidtere aed o osad (1000 Loy tennye
especially coarse saver abs (Fiq. €), Plants that necd fronuent sofl e g will
roquire & fertiliver dinjrcto instabled i tre systom,

H water supply is Limited, mer e acreanes can be grown with tie reduced needs gppdted
a% a drip method,

BWllside farming with Jdiop trremtion works very well i properly enaqineerad, Slow-
celcase fertilizors were mare ~ALisfactory for shart term ereps,  Froequaey of water
appli-ation determines the rate of siow=velease fertilizer solubitity and availa-
bility, '

Waters with higher salinity can be used on drip irrioation compared to furrow or
sprinkler application, In arvcas of Yuw rainfall and whor~ the waters contain limite!
salts, lcaching of the accumulated salts may be necessary with furrow,or preterably

a sprinkler system,

Plastir mulch placed over diip Vines assists in keeping the snall orifices moist and
reduces plugging.

Growers wishing 1o test drip ircigation for the fivat time are advised to Install a
small economic unlt where the necessary “ilter, fertilbizer injectar, plastic pipes,
pressure gauqges and tensiomulbers are used, After grawing and experiencing the main
problem of test drip irrigation, larger aureage can be explored with greater success,

Slow-reclease fertillzess may assict in short time crap nceds, - o ting on rapidity
of release and crop needs,

where world food shortsges continue ta be & critical factor, the most judicious use
uf avallable water can increase acreage In water-limited arcas and allow greater food
vroduction,

Row crops with higher income potential will see continued expansion in drip irrigation,
Present equipment and installation costs run from $200 to $300 per acve, Savings in
water and 1ts application In many arces can be amortized in the flrst year. If ylelds
and quality of the crop are improved this could return ndditional income per acre,

Watcr savings are usually qreater with a diip system on sandy solls compared to heavy
soils. The major savings on annual crops arec made in the smaller plant growth,
Where water Is applied In drip equipment the samount of water applied per applicetion
and the frequency for the individual growing arca needs to te developed. Another

problem that needs rescarch evaluation Is the application cn san’y soll versus heavy
solls,
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Chart 2

1970 FALL STAKED TOMATO SOIL SALINITY IN ELECTRICAL COMDUCTIVITY

GROWER: COZZA RANCH, TOSM HASEGAWA, MANAGER

Soil Sampling Dates sampling Dates
Depth At Plants Betwean Rows
Drip Start Ml End Bid ;g_g
7-20 =1 12<87 iT=-11 12-
0'6" 2070 6-57 "-95 '0-5 7087
7"2" ‘.62 2.83 2.37 3085 7085
13-18 1.78 2,45 | 1,99 2,23 7.40
Furrow
ecnnenen ooe on — . .....*.._
0‘6" 2.70 9'03 60“7 6-75 5070
7-12¢ 1.62 6.12 5.50 31.62 2.8
13-18" 1.78 3.0 | 4,28 2.62 2,25
Chart 3
STAKED TOMATO YIELD SUMMARY FOR DRIP VS oW GATION
GROWER: JAEKEL & ROGERS RANGH, CHULA VISTA
Market Yields
irrigation in Tons/Acre Ave. Frt,
Method Varleties | _ Thru % Culls V- ight
Ger, Nov, DN.H — o e —
Furrow Combination | 4.5 7.4 8.2% 31.76 0.26
of Three - .
orip Combination | 5.3 10,0 | 11.9 25.76 0.3
of Three

Acre
Feet
Water
Used

0.969

0.‘03

Mighly Significent
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1971 _SPRING STAKED YOMATO DRIP VS, FURROW_IRRIGATION TRIALS
GROWER: SAM VENER RANCH, CHULA VISTA

.
; jrrigation Method
Yields Yield Twin Wall
_Through | Item | _Furrow Hose Spaghett|
Mkt, vd, :
Tons /A L.8 5.8 5.2
June b % Culls 16.60 8.8y | 9.8%
AV.. Fft.
Welght R Sl M3
Mkt, vd. .
Tons /A 12,2 14,7 12.6
e A% e n G v dn et ) @ AP = e et ot Pttt e 8 v }.. LML 4 e S A M i S W
“June 28 | % Culls 15.00 10,60 10.95
Ave, frt, '
Hclght 036 037 0’8
ﬂkt. "00 'T )
Tons/A 38.8 39.0. H 42.8
T ‘ . ke L IL Qe U PRPE R, ..t.....-.. - v . . et o m—— ]
T::: % Culls 14,49 1.3 i 11.93
8+2-71 ' |
Ave. frt, ’ {
Veight 33 .32 l ‘ S




ghart 6

1973 SPRING STAKED JGHATO VIELD
= OW-RELEASE FERTILIZER VS LI

.‘4-

AMMARY -~ TRICKLE VS FURROW IRRIGATION

QUID NITRCGEN VS DRY FERTILIZER

GROWER:  JOITKSON & REDCH, CHULA VISIA
MAccamul . Foim W T Orip | Twin Wail Drip ) Twin Wall Drip| iwin Ward vriy
Yields - 2% Weehly X Weekly peitly Loty
Thiu Yield jtem | tinc IBDY foarse 1600
May Tens/Acre 1,0 15.7 14.3 11.9
% Culls 13,17 12 .44 12,31 13..3
Ave.Fret,wWt, .39 Ll L0 .9
June Tons /Acre 30.7 32.2 29.2 29.8
% Culls 13.86 12.36 1340 13.16
Ave.Frt.wt, .37 .17 .37 .39
Total Tons /Acre 47.3 47.9 47.0 46.8
Aug 8 % Culls 13.41 12,50 13.51 13.68
Ave.Fri Wt, .37 .37 .36 .36
Water Used 17.0 17.0 , 17.0 17.0 R
Chart
1973 SPRING STAKFD TGMATO YIELD SUMMARY - TRICKLE VS FURROW IRRIGATION
SLOW-RELEASE FERTILIZER VS LIQUID NITROGEN VS DRY, FERTILIZER
GROWER: JONNSON & REDON, CHULA VISTA
Accumul , Twin Wall Drip | Twin wWall Orip |Furrow “Furrow ]
vYields Dally 2X Weekly X Weekly 2% Weekly
Thry Yield jtem} N In Water N_in Water toarse 1BOY | Ory Fertilizer
May Tons /Acre Ih,5 5.8 16.6 18.1
% Culls 15.75 1, 7h 14,68 17.87
Ave.Frt . wt. L2 oy Lo R'Y;
June Tons/Acre 2.3 30.8 32.8 3.5
% Culls w3 ILRY 14, 54 16.70
AVG.FI‘(.U!. -39 -39 138 .“o
Yotal Tons /Acre C47.9 "7-7 5i.1 ‘.709
Aug 8 | % culls b 12 13.77 14,20 15.69
Av‘.Frtlvtl 037 -37 036 0,7
Vater Used 17.0 17.0 35.0 3.0




1923 FALL STAKED TOMATO YIELD SUMMARY - TRICKLE VS _FURROW {RR!GATION
GROWER: TONY CACHO, BONITA
&
Accumul, Twin Well
Yields Twin Wall Drip +
Thry Yield ftem | Furrow Drip Plastic Muich
Oct. 15 Tons /Acre 5.5 Jr 5.7 5.0
% Culls 13.25 14,85 16.2%
Ave.Frt.wt, Sk 43 M3
Oct, 29 | Tons/Acre 12.6 14,6 15,0
% Culls 13.19 14,30 14,26
Ave .Frt. wt, T A5 Ll
Dec. !} Yons /Acre 27.2 28.4 28,3
% Culls 10,10 10.69 10.03
Ave.Frt . wt, A3 N2 42
Water Used h8 19 in, 19 In

1




Fig. V. Twin-wall drip line used on carly spring staked
tomato planting. Linc placed on furrow bank close to
plants, Plants and orifices 18 inches apart.

Fig. 2. DOrip irrigation twice weekly versus daily water
1973 spring staked tomatoes, Left row twice
and both with slow-r:lcase fertilizer,
-d daily with

application in
weekly, center daily,
Tomato row on right is twin-wall drip appli
Viauid nitroaen infected into Vines,

, ‘
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Fig. 3. Perforated clecar plastic mulch placed over drip
line to keep orifices moist and reduce plugging in fall

hillside staked tomato planting., Shows plastic folded over
to show drip line,

Fig, U,

Clear perforated polyethylene mulch placed over
twin-wall drip lines in carly spring cucumber row cover

plantings. Shows newly germinated cucumbers growing close
to the muich,




y spring cucumbers grown in row covers with
cft and furrow application on extreme
sizes developed from two types of

Fig. 5. Earl
drip irrigation on |
right, Similar plant
water application,

water for drip

t and two large
~n hose attached

Two types of filters used to clean

Tall narrow screen filter on lef
Grower holding ga“*
an screcen f iters,

Fig., .

orifices,
sand filters on right.
to main water line used to cle




Fig., 7. Young grapefruit tree watcered with spot
spitter emitter. Shows soil wetting pattern, On
the paper shows size of two emitters and spaghetti
line used to plug in main line,

Fig. 8. Conflow drip system watering flowers,

Shows spaghetti
Vines leading from central Confliw head,




Fig.9-Drip-Eze inline emitter showing wetted pattern on avocado orchard.









