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In the last years or decades we have observed s supllar ond
scaller smount of good soil assigned for apricultural use. Ald
over the world we can cobserve processes of industriplizetion,
prbanization, end praperation of new centers for recreation
purposes, gulte fraguently without peylng any attention to the
goll a5 & patural resource which csnnot be removeted. This is
importsant in rest industralized countries, particelarly in EBurope
where the leck of good ooll for use in ppriculture or fruit plont-
ings hes become notorioun.

The povernments of some countries, meinly in Eant-Burope are trying
to protect good moils for agricultural ume only. Por instance in
Poland it is prohibited by law of Parlisment $o use good gquality
soil for building new industyriel centers. Before 1960 we eculd
obeerve o lot of mistekes in the proper use of ood soil for other
then agricultorgl purposed.

In other countriss of Epnstern and Central Burope, oo in Gormany
gnd Bulgeris, there are restrictions cnm the uss of good guelity
goile for orcherdes. In these countries the firat clemses of soll
ars uaed for mpricultural crops only, auch ap wheat, corn and
otherd. Such en exireme position on the use of land is probably
ghestionsble. Showld we uee soil of good guality for orchard
purposes, or not? Ia it justified from the economical and social
point of view to use first quality solls for ome of the most
intansive Torme of fleld production of frult planta?

It ig interesting to diecuss for a moment why pomologiste and or-
cherd owners all owver the world gre more end core frequently trying
4o pie poor gquality lend for fruit plante. It seecs that the answer
%o thie gquestion ie felrly simple. In scme countries the repsons
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for this are legal restrioticns and in other countries the increa-
ging prices of land. Sometimes it im cheaper to apply a compleftely
new technology for preparing poor land, and later to maintain the
modern technoleogy in the orcherd, than %o buy first closs moll.

For instance, in California farmers bave to pay between 5,000 to
8,000 dollara or more for 1 acre fi.e. 0.4 ha/ for good quality
land. Thie is why currently in Celifornias most of the new crchards
are planted in hilly and mountain regions and on stony soils, It

is chesper for the growers to buy all the equipment for irrigation
/eprinkler or drip irrizstion/ end mnaintain these systems then to
buy good but expensive lend in flat regions. Scientists and produc-
ers have long been looking for a method to adept poor or
inedequate land for orchard purposes. Such methods have basn
considered me ueing wet scil for orchards by applying drainage, or
preparing raieing embankments ss was proposed by Zuchkov end done
in the wicinity of Leningrad. Others are trying to apply specially
deep emelioration ploughing to a very poor sandy soil to prepare
better conditions for deep rooting of the fruit plente, ap was pro-
posed by Egerszegi in Hungary. This last fechnique hes already
been successfully used in Polend for strawberry plenta and apple
trees /dtowlk and Niezborala 1970, Stowlk, Ceglowski end Niezhorala
1972/. In strawberries there was sn increase of 20 % in the yield
with deep placemmnt of manure or peat, in comperison to the shallow
application of the same amount of organic matter, as was recorded
by Slowlk and Niezborala /1970/. This technique was also used in
Garmany on soil of good quality.

Por m long time, deep plowing before plantation of the orchards

hes been, end otill is, o commen practice in the Soviet Union. Thias
practice is also used in Bulgaria, Hungery end Rumsnia, In Foland
Soczek et al./1970/ counld not find any incresse in the yield of
apple trees in good pesudopoldsolic soll with desp ploughing, in
comparison to the common prepargtion prectice. Occasiodally, the
wethod of digging desp holes and adding organic matter or bantonite
gte¢. is umead before planting fruit trees. Dynemitfe is principally
used when it is necessary to destroy bardpan. In the western
Eurcpean countries and in USA deep plowing is Ifrequently used
before plenting trees only in the cese of. the sxistence of hard-
pan, but very seldom in a gdod quality soil.

To pummarize some of the amspecta of the solls currently used for
orchard purposes, we can say that from the technical and research
point of view we are now able, in very different envirommentel con-
ditions, to prepare, almost eny kind of poor land and sdapt it for
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ocrcherd purposes. The most importent question arises, however,
"What is the price of the preparation and the later maintainence of
the system or instslation?"
In the arid and semiarid regions in the world the biggeet problem
ig a shortage of water which now becomes the Ho.1 problem and
this ie related tc zn excess of malis.

Different authors classify the resistance of fruit plonts to salt
by ueing different criteria. It is commonly conoidered that, among
economically importemt fruit planis, strawberries are the most
semsitive to high concentration of selt in the soll and/or in the
water used for irrigation. Sometimes pecans baiong to this group.
As very sensitive gpecies are considered: lemons, oranges, pesches,
apples ahd plume.

On the opposite side, very resistant species are:. date palns,
pistachios end Prunus davidiang.
The above mentioned groups of some fruit plants and thedr sepeitivi-
ty to the level of selt in the water are divided very roughly be-
cpuge in some conditions the question of salt concentration, the
kind of =elt, pA and moisture of the soil during the vegetative
period can pley & very important role.

In recent years, probably the most work has been done on the
selinity problems in the citrus /Blelorai and Levy 1971, Heller,
Shelhevet snd Goel 1973, Binghem et al 1974, and others/. Although
the citrus is considersd to be salt pensitlve in comperimon to
deciducus frait /Bernstein 1965, 1965/, there are no esiablished
diagnostic criteria for evelustion of soil selinity levele in terns
of lower yield or decline in fruit quality. Usuelly judgments of
palinity bazarde are based upon the electrical conductivity of the
gaturation extrect /BCe/ velue of soil representative of the root-
EO0E -
. In the last years nany experimental resulte have been collected in
this respect. Quite recenmtly Bingham et al. /1974/ presented
interesting date on fruit production and tree growth cherscteristicso
of a Valencla orenge orchard, which were related to salt diptribu-
tion throughout the root profile in respomee +to uniform spplication
of irrigaticn waters varying in selinity snd scdicity hazard
during eight years of differentlial irrigetion treatments.

It is interesting to note that the authors found thet both the
gquantity end quality of oranges have declined under irripgeticn
treatments producing an accumulation of soluble salts within the
root mone.
On the basis of this experiment ihe authors proposed diggmoatic
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griteris for interpreting ECe data of the rooizone for Valemcia
orange trees a8 follows:

Salinity hazard ECe /mohm/cm/
Yone bolow 2.0
Slight 2,0=3.0
Definite obove 3.0

The concept of soil water availlability to plente was and still is &

gource of" controversy among different schools of thought. One of
the strongest and probebly most comtroversiel hypotheses was pre=
gented by Veihmeyer smd Hendrickson /1950, 1953/, and repsated
recently by Veihlmeyer /1972/. These suthore claim that soll water
is squally available to the fruit plant from the field capaciiy
to the permanent wilting point. This schematized model has anjoyed
widespread acceptance for many years. Other achools, however,
produced evidence indicating that a plant may suffer water stress
and reduction of growth end yield coneiderably before the wilting
point im penched. Some others were searching for a "oritical
point" somewhere between fleld capacity and wilting pnint'as en
additional critarion of soil weter availsbility. These different
hypotheses are discussed by Hillel /1972/.

Over the years /Selter and Goode, 1967; Dochev, 1969/ a great mass

of empirical data has been collected, quite frequently controversial

data, which for a long time no one kmew how to explein bacause of
the short term of the experiments and the sometimes 1ll-defined
conditions. This problem is perticularly difficult to res.lve in
the ares of peremniel fruit plants, in which vegetative growth,
flowering end fruiting may be related quite differently to the
cantent or etate of scil weter.

The concept of Veihweyer and Hendrickeon cammot be accepted and
there are numerous experimentel date which are contrary to their
hypothesis. For instance, the work of Bielorai and Levy /1371/

with the irrigation of grapefruit in Iereel showed thet there was a

decresse in the yield when the moisture content in the soil of the

meain root zone was maintained et & low level for o certein critical

period, even though it did not drop to the wilting point.

Une of the methods of applying water, perticulerly te fruit plants,
is the wethod known ae drip irriation, trickle irripatien or what

in Austrelias is called "deily flow". This method sclved the great
demand for zood water, which iz & problem all over the world.

The problems with water are: short supply, poor quality and/or
expense, This technique of application of water hms been used for
years,_?ut the application to modern pomolozy is new.

S
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Por the results of the new technique of irrigation in fruit trees,
we have to wait guite a few years. Many questions concerning this
technique of applicetlon of water to fruit trees are still
unanswared.,

To cbtain an idea of how great the progrese, that we can observe in
the lest year in the application of drip irrigation to fruit plents
in the world, we cen iluatrate the situation with data presented
at the Znd Drip Irrigation Congress in July 1974 in San Diepo
Celifornies, by Gustafson et al. /1974s/.

WORLINIDE SURVEY OF DRIP IRRIGATION /INCONPLEYE/
/Gustefson et al. 1974a/

Country . H ectores
USA 28,455

. Celifornia only 16,000
kMaxieco 6,400
Israel 6,000
Australis 6,000
South Africa 3,200
Central America 2,400
Hew Zealand BO0

In the United 3tates before 1969 drip irrigation on & comercisl
gcale was aluost unknown. According to the incomplete survey made
by Gustafson et al. in 1974, it is estimated that now 28,500
hectares are irripgated by this method. The largest ares with dwip
irrigation is in California, with about 16,000 hectares. The
gacond leading comntry with drip irrigation is Mexico, with 6,400ha.
In Hexico in the last years  there have besn eateblished new plante-
tions of guava snd avocado orchards in & mountain region of
Calvillo, Acusscalientes, with slopes of sometimes more than 60%.
It was not possible to use this weste land for any kind of cul-
tivated plants without eolving the irrigation problem. In the last
years this problem wus solved with the application of modern
technoleogy in irrigetion i.e. & drip irrigation system.

In the last years, we have more fruit crope irrigated with drip
irrigation, for experiments and on a commercial seanle. Moptly

this technique is used in arid, semi-erid and subtropical regions
/Goldberg et al. 1971, Aljibury and Karsh 1974, Gustafson et el,
1974 b, ond nany othera/. Irrigation includes: citrus, coffee,
bananas, mangoes, avocados,nuUt-TIreea, glives, pepaya, guava,
S8trawberry and other berries, grapes, peaches, spple and other
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deciduons fruit,
The use of the drip irrigation eystem is expanding rapidly with a
speed not observed with any other new technique of irrigation

introduced in the history of irripstion previocusly, Lore than 100
papers from mll over the world were presented at the Drip Irrigation
Congress, in San Diego in July 1974. Durinz this Congress more than
90 companies presented new approoches to drippers, filters and all
equipnent mecessary for this type of irripgation.

Hevertheless, a lot of guestions have not yet heen answered, Irom
the scientiflc mnd practicel point of viawhprﬁbubly the nost
inportent gquestion i@: do we have a chence to Have ¢ sluiler yield
from fruit trees irrigeted by the drip syetem with a parcly
irrigated root system or volume of soil, in comparleon to irripation
to the totsl root?

PThe snswer to this guestion for very different environmental condi-
tions amd for different petterns of root distribution of nuuerous
fruit plant species is atlill obecure.

We cean have some informetion on the basis the work done by Black
/1971/, Black and West /1974/, in Australis. In these experiments
Black was trying to find the effect on the woter use of young apple
trees when verying proportions of the root systems were supplied
with an optimun wmolsture regine.

The high proportion of weter lpss from the tree with only 25 percent
of ite root syotem wet compored to the loss when the entire root
systen was wet /748/ suggest, eceording to Black /1971 apd Black
and Weat 1974/, that wetting substantielly less than a total

root system daily would produce a good regime for plent water supply.
Bleck and Mitchell /1974/ slsc presented some data on the root
distribution of mature pear trees irrigated with a drip system

under field conditions, showing well developed roots in the portion
of soll irrigated with drippers. It is interesiing fo point ouf
that Shouelil et al. /1973/, invéatigeting citrus water requirements
in Israel,devonetratedthet sprinkler irrigation of every row,
compared with irrigation of every alternate row, showed a very high
sprinkliﬁ; irrigation efficiency of 90% or more in the opiinum
treatmente by partial wetting of the root zone.

This sespect of partisl irrigation of the rot system has to be
inveatigated in full detsil in the near future, as will its effecis
on growth and cropping.

We bave to keep in mind thet emeng scientiets working with drip
aystens we can find intereating and glorifying opinions on drip
systems, in comperison with copventional irrigation methods
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JGoldberg and Shmueli 1970/.

It is considered by some authors that moisture content with drip
irrigation is wore constant and close to field capacity end B0

the yield has a hizh value, m8 oppoped to the soll moisturs level
with conventional wethods where yield has a lower value. Frobably
we 6till have a too limited amount of experimemtel data to have
puch an ideal situgtion in the fislda with g drip system, as

pona anthusissts of this syetem think, but thie 1 an interesting
new opproach to fruit plant irrigation in the world.

Quite freguently among specinlists there mre discussions about the
question which of the two, the plant or the seil, we should ask:
do you need some water? 5till in practice mll over the world we
are addresaing the gquestlon concerning the need for irrigatimn
mainly to the soil, or to the measurements based on the soll, and
within the soil the snly practical poceptence had bacn found by
tanpiometers and many modificatioms of these /Slowik 1970, Bara-
nowski 1971 and many othare/. and sometimes various modifications
of the electrometrical method for determining soll moisture. Thease
methode are fairly accurate bot they are inert in time, and
tensiometers can only measure m range from 0 -to 0.8 ptm. =20dl
water potential. More precise information on soll moisture can be
obtained by using the neutron method. However the high cost of
such equipnent limits the poseibilities of its prectical applice— .
tion.

Among the methods based on physioclopgical criteria, although used
for scientific purposes only & pressure bomb /Boyer 1969, Tyre end
Hagrmmel 1972, Acevedo et gl, 1973, Goode gnd Higes 1973, Hedmo 1973,
Gee et al. 1974, and others/ end beta ray gauge/Bielorai 1968,
Antoszewski 1973, Slowik, Antosgewski and Eielak 1973, Kielak,
Antoszewski and Slowik 1974/ beve been frequently used in recent
YeArs.
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