Slo 6 ST

SUiae t1

AT ey S8 e,y ST G Ay e oS h T Oy (Sl dada ey 5 e (Slaylai (gl
ot - Dol g Sland 355 Shae . Bl grdelola , OF A5l (550085 35 Jolss Ol aslizally
13,85 b8 S eed G olily bees cutligy |, @Y gman

O LS w251 5h5 g goay Flomrt 3557y Dighins T Suily  gms Slosksd ylatley -y

L s._.TJI.u..., (aizs A ) o.\_’-“'.ru_’[m.a (SJL.}T_’J o Ol (g3) Slokd Sylal wtemeys o4y
o Salodd i ) H Gasnis pied s A5 T Usbas 2ygipe 4 ez

JATA1s )13 ey SRl 53 an Juols3) A 45 Ay £ Sl aly)y 38 o LT 1oy
o Slens Gashya by Asy SLBE By 0hd o kF Cop gar] k4585 Oloyaas

' © Kot JRET iyl (s 3k o)hi) Lo yay

.ul_,...t Ot el phe a3 ST peilemy sl (Sonadhy ailgnd &G 1aS7g5ke b S b caned (i
o Al (05) gl Syl shls

T 3yl JI,a‘_aT JE12)3 Grhas e jedle o daby  Kaudhy ailpelasTgi Rinl agld Cad (o
O 4 okl pay jL OLY )39 eA20 T OIS ke Sl 1 jaee empds sddind 3)ladlslys HLE o

K033 ) )L o &S5 03,5730 b &S el Sazar 0 T Uk s slaks LT Jubey -yt
3L ghglivneg oddl Loy o CileagleS T 5o Ane gl O, 1K 58 ad] Canndky G 09 Mnrd gl Syl L)
Ao 03Uzl o8 LTt oo et 5LensT A3 13 imlpaal Wi ydaiemgl il 02gs Kada

T S50,k 5 Slo tad ST Slgalws

Sptan G5 o U olRann 3l AT Olya b b gy (Sloyhi (5laT 4z 51 ealiced (Sl mye
8L Shaadl ¢ /s doleag il shls

Copeipls 3pa olized (5L o Obsmjl Olsiee adly @5 bt cond S13 &5 bt Slazej 53
DA oSt & Juld slols )l ala L g el 5 3Yabisy ol cbagnbnly 3p8eaeS o uy0 2305
Y WO NER, SILSTRP WOT- POV P KPP L g

(A) i &35 S sy oy

1=(1) Sl a2 a5 c QT Ol s s bt (4

1-(r) shdiiras O o 595100 sbn ¢ T 587 (v

i 4






() o Ol bt & 35 bbgbimac 55t 6, Sl 408G 2 (i

1=(8) Slatl 452 53 SHLAE S8l ¢ il (s

Kz OF 33 1y K8 b Jaboer Sl 87y ol S8 dilgzad 63Y58 Opme &5 1=(o) 355 &S0 (o
535 G dy oot a3 1) 585 o il (1t A5l Jrote (SN Kl WSy Oipeacnl o ennd)s
51355 e el ot G Jligh cnad 4y 455,503 Sy Sl Mgt g okt Lghiee 3557 OF 350
Byl 395 pem g1l ool Updyd Symye Olabd amys ¢ 35 K0e ot Olipe 2yly aliasy 39don pyld Oipes
RETERIIN R T e P LU ST

ST g i At T 53 Ghae 3 5 auls 390 3 Sdale Sl y=(a) 3 ST AP L e (4
3338 iy gy O3 s Syas 03,5 g8 Sk S5 sT 1y erd G Syls a8 bylies 250
s Opdias Gylal aKeE Hly e

| 655 87 e 1 251 g T Ol v

25 ol Slaaly) Slan dgdes 3yly cud Ky Sl $34) Skl cdils &5 i 4GS &
ot Yaene 3 3p cnlie 35 o) Saly) 5 L 30 Gl o ged St g by (S puisd 4K
RO R A K27

T sk 03 padeny qoy v 85 1o 30yl 515 T Jala 5 po(r) B> &7 vo(y) (o5 Sl dy)
’ .A&a;w‘“ﬁdi..g,gbo/

12:3]‘).3_1 OMJ.uu dnyyoky Ue sy b ool jea S Sladdydy ads [-l:r.:l JJLLJU’J: (.Sc-" oy e puyd ad
Ole ooy Solow e Sy 5o K 0gee il Sl )0 Ugdys bayiyd ool Kigdes Joais ol Sladly) 4
' | o Abee Faile A S

(g3°) Sl ST e S cpeg

5T 51 ey 4,8 315 Syl ot e Wayle Ol @y 5o 9 et BT ylal Jas e 82550 b
el A 0313 eaid Sadus (G881 (635 xS alad 53 pm e O 2E daegd OF e 45}}}' Syl
S s gs gk 5 3ty a3lical ECTLaSt o 3 R85t 00,5 Aty 93k S kel | Al aaSlE L;ng,,_mt..
: o 3jle g jli 240 aaem 3 L ) ST Ol

A A S sy e S el i e S Lgksdy o Aol ALY Sl e 22530 e
Diga JD 6 sl uoi.\-'bu JJ_,J &(g. iy Al L A3, g$|)) U‘_,Z._-_..o 4l J;.f,:...s‘_(;jl le.i.l_.'ij dndb)ﬁ el r)y
Lobs e aded andy O Ay Olasys Sl sy & 2 )3 agee el

(o a8 g Ats D S el

I..JT h“fﬁdja u:_,::“,p - )

j'.,,ibj).o t...JT(J_,a_:- W Cﬁ')'\ el TETY t...lT t..i).,ﬂ.cJJ u:_,.-_h“jp Lglnﬁ gSJlﬁJT U:JJ&‘AH J’I A._:J)‘ VY
el 3yt 55 Ol Wisd e alyy &5 oppeg 3 b il dpias 0313 i .l,f«;.u il bl > Lo Sl
B I B LRCNS N Te G Ll oo S (glakimda JoB Objoms udaee Aaly 53 N W JUPUY JEVEPRY g 1
al,j’,h.._,.':' &U’J_,h.g-o.x..’aoala iy edp porat &;rl:.—f.,i:; 133 ¢yl 418 ol':A.}_'L..)ii BE) Y gama D ganes 6)‘:2]"
Doy 51 Job T Ayd o/ GHU @ylalys R e e Glal N3 Sl wreer 33 aKHa)3 30 Ko o
e 33 € Spda e lars aghye Jhe &5 () phe 69 3 5 OThepd v L/ 23dmy 00D ST (g 4
U.EL.)QT L‘:‘L@JUU—J.\ HJT-LpJ.J v./ 4 v ,/ S §ha b)!) (JL‘IR Url.s (SL&.’UK)) J@t&l.;é_,fuly.a LQJQT
Sond 21y Bnd a9y 52 0 0l ‘,an.g.a Qazy 63 podnd pd clu...'jl S )y L[ 29dey 03,5 3k O
s i 3 A e 13T Wizl ol Aty aSCle 53 o Slest ST gy haia

e Olyizss odd Jrndipe Sgmpnd <5 (sloai Gl 29 jHedlizally A5 iSOl bt il

R/




2318 Gl by alls |y i,

_ T )3 ey

r‘quL-‘ RV A TULERRIFM PO I EU « IO SN TR PN | E VS SO Gl gk AT Oga

T . . . . e o A . e

Yoo/ Sh1S dey dn ot oS digyay asyT ot S5 yebmei e ek 31 ol eslizal 1 O o Al S
ol )5 Climdyenl (i yied Ose (Sloks (5)ll ey &Xdygeyd L age dmled U7 s o 8 A
e s el ISt s 0 f e v L L/ Oles shls taady,

I o9is Sl Jiha 505 @l s 10 039 gl @1 el Gl $loks 6)lTals Osn pur
il b b gyl s n aailss E35 Usy a9hay anildl aly) 05,5 b loay it il i ™
(.'..'aLl-eUfu_’J @IJJ =4 M"_,?'I'_i JL..}TSUJ‘AQ EL_.".-.-I r‘:.a.'.?u. O‘-’UI ealam.l LI L'J'-'l)‘e Lle 3_9.4':,\;..4 rler.il d_,:.;f),_.ni QJJS-
s cile St PINE L 9 ) O_};‘-’- Lhu.fu_-éJ O dl,aujé D 8l &_:_9.!::)» ol:_fd._: t‘.{gj}i Ol CL"‘“JI u.‘:......i'.]aip A5l
6'*34-)'\4&25&[:» SR (N Py i e s Sy Gylal Koo Slo oy 3 45 2y Besit 5 Aygy ol
o ,wcgblydﬁmukﬁlﬁw@b:, Spls S pmdd o

A3 wides Olgzes Skl b Slisen 457 iy Sloyks gyl 35y j1 eslizl St 31 85 K v
Laui._mj Ot al ol (urger @UJ 'ﬁj 3l rl:gﬂ lJ (SR - U")S‘u“’)‘" - (Ja)r&: Lf:'b-"w A.L;Lb sj)JLtf
Dyt rlm*‘;ﬂ-«.g Syl s et 3 S QYTMLJJﬁJjJﬁjaJm At

A G5 o ST ostiae Gasbyn s Gl plod Sylal canim 53 Oap Koo (sle 2ey 53 4y ooy s
o 338 &K a3 B WL A jgyaia bl lals asl, 48 ) S e 4y Sy phoal

wilse, blas Sakyg st 3515 Oy oy Ldiaons ey sladlglys (gls ks S laSiy s Gl Tl g,
9N A7 ) ke by 55 Jn yTBE 5 jlpenli glgiy s Rl Al et Gyl kST 55 )
e (Fem e gasi b Hlosely alits 020 glanl L 50,80 dik g5 alota Ao eely s azgse

O35 A Ysble 5 2,5 65LaT ) wts 5 gl pLoF Olsten A0t 03,5500 05 Ak sl 43 mpon
235 S5 s iy ol 5 ol 340531 ) 0L

rjy Jl-ﬁ» L - |J JJAJ‘L\_.; b)_g-a)_,slulﬁ:l:fi&.\d LS")B GJL_:JT »\f...:z 4y .\_,ftfil.‘f olf:.ub Lj'-qﬂdl L\ o
. -LcT-Ubb.:. ey u:_}e.di).o u:lg:_,fd}j&j(f} .‘u_,J’ItJJ.,a.c_,J R ANy e330d wblyyd oalanl JJ.?"“‘-"TJ‘"

a0l hidgars 305 05395 ey rlopld (Sylul 5ay latseif K50 P P

DS AT )
2P0 s 939 aash e (LT Casim 5l Ge A Ly e The Qs2 Gylal K5 slasyy >
Gih b g Sy Olaj 5 0k oo, Colmdngd ol s OF Odsyins Joe ddly My e
w29 Jmams onlly das ki beybmda; slyna 5 035 upli Lmd (Slojks e 33 AKX 50y3 3jHi L

&

e

el sTas a3l w O3l Caacd AsL3) a.:;f. 3,5 aeha O aasdys Olszes 1y Slojkes (g L,T Ao B cpoq
Sl K23 Gl s lrider Sl e ol L A3 A8lsE Oy T Ui pms @ 2 OF 98 ag aiin
b 515

Drip irrigation

Drip irrigation is not just another method of irrigation, it is not just another practice of applying
water to the plants, Tt is, indeed, another or an additional agrotechnical approach to growing row
crops under highly controlled water, fertilizer, salinity, sanitary and pest control with particular signi

ficance of crop response, timing of yield, quality of crops and the dictation of such characteristics of sugar
contenct or nicotine and other special properties. o o
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1-1. Drip irrigation means supplying, directly to the root zone at the plant, small amounts of water
together with the corresponding amount of soluble fertilizer,

1-2. The idea is to use small amounts of water frequently to replace the daily loss of water by evapora-
tion and evapo-transpiration, insead of much bigger quatities applied at longer intervals.

1-3. The steady flow of irrigaticn water in form of drops is obtained by using moulded drippers,inserted
in a plastic hose. Water is pressurized into a long spiral path, redu¢ing the pressure from 1.1. atm —
inlet to nil-outlet, and thus constant small water discharge 15 obtained.

1-4. The equipment and irrigation techniques have been developed and refined (o such a degree that

dramatic results are been obtained on various kinds of soils, under different climatic conditions and
€ven In areas with unfavorable landscape conditions,

Today drip-irrigation is proven to be 2 unique and outstanding method of irrigation.

Description of the Apparatus and its operation

2-1. The apparatus for drip irrigation requires pressure. In geperal, the pressure required for sprinkling
is higher than that required for drippers. On flat areas, it is possible to irrigate with even lower pres-
sureds, in which case the output of the droppers will be lower, and the time needed forirrigation longer.
2-2. Bvery irrigation plot constitutes a unit, with its own “head”. Tt is desirable that the “head” be
located at the highest spot in the plot. The “head” consists of a tap at the water pipe, usually up to

', a filter according to the type of water, a water meter, a pressure gauge, a vanum breaker and a non-
I‘Etum valve. Next to the “head” there is usually a 25-60 or 100 litre fertilizer tank which is filled with
the required amount of fertilizer. By means of a transparent plastic pipe (interior diameter of about
12 mm.) near the bottom of the tank, a flow of 100-200 litres per hour is directed into the tank. The
water emerges at a point near the cover of the tank, mixed with the fertilizer matetrial, and flows into
a pipe coming out of the “head’’. Thus the water containing the fertilizer is mixed with the entire ﬁow
of water supplied to the plot,

2-3. From the “head” opward, the entire network is made up of plastic pipes (black polysthylene).

One or more central pipes of various diameters lead from the “head’’. They are usually of 25-50 mm.,
according to the size and shape of the area. If the area is large, a flow control unit may be put into the
secondary mains. To the mains are coupled the branches to which the droppers are attached. Usually

the branches are brought to the field with the droppers attached to them as an integral part ofthe branch.
These are branches with “line-droppers’ at regular intervals. In orchards, the distance between d”PPer S
¥s one metre, and sometimes more in heavy soils. '

At the end on every branch there is a fitting for opening and rinsing the branch. The branches
come in diameters of 12,5 and 16/20 mm. depending on Their length, the number of droppers and their
output., The length of branch is from 50 to 150 metres.

2-4. Operation of the system.
By opening a tap at the “head”” the plot is irrigated simultancously. The water is turned off b4
closing the tap after the necessary quantity of water has been supplied, as indicated by the meter at the

“head”. Often special taps are nsed which turn off the flow of water automatically after the planned
quantity of water has been supplied.

2-5. For vegetables, where the distances between the rows are about a metre, or a little more, one

branch is laid next to each row. For crops where distance between rows is sufficiently small, one branch
is sometimes used for every two rows. In orchards, one branch islaid for every row of trees. One branch
is laid for every row of trees. -
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Advantages and Shortcomings of the Method
3-1. Saving in water. As has already been said, the original intention was to save water. In the drip

trrigation method, most of the surface of the soil remains dry, and therefore there is almost no evapora-
tion from the soil surface, as in the case of irrigation by flooding, furrows or by trenches. But the saving
in water is particularly striking, when compared with sprinkling. It is estimated that some 102/ of the
water used in sprinlking evaporates before reaching the ground. Another 209 evaporates from the
surface of the ground, for the soil remains wet several days after cach irrigation. It also seems that in
sprinkler irrigation some of the water js lost in watering internal roads and the margins of the area.
We would not be far from the truth if we were to say that drip irrigation saves about two third of the
irrigation water in every unit of land. Taking into account the increase in yield, I would say that this
method will afford a triple yield for every unit of water quantity, in comparison with the conventional
methods ofirrigation, :
3-2. Salinity of water. The water that cvaporates is free of salt, If, for instance, iTrigation water con-
tains 200 mg. of chloride per litre and one third of the water evaporates - as is the case during sprinkler
irrigation - the water reaching the plant will have a chloride content of 300 mg/litre. This 1s also true
of the water that infiltrates through the soil under the root system and reaches the ground water-table.
This is of special importauce, where wells have been drilled. With drip irrigation the water will have a
chloride content of 200 mg/1, therefore the process of salination of ground water will be slower than
in the case of conventional irrigation methods.

3-3. Saving in work. Since the network is permanent it saves work, just as any permanent sprinkling
system would. Inspection of a dripirrigation system requires less time than other conventionalirrigatian
methods. In orchards there is only little need to fight weeds since most of the soil is dry. and when there
is no rain, weeds hardly appear at all. There is also no need to loosen the soil between the rows, since
no crust which might interfere with aeration is formed.

3-4. There is no need to interrupt the irrigation in orchards in which the picking and the irrigation
periods coincide. This is not the case with the other methods of irrigation where irrigation must be in-
terrupted during the picking season, for the wet ground Interferes with the work, particularly on heavy

or loess soils. Tt seems that in certain types of orchards the interruption of irrigation for several weeks
affects next year’s yield,

3-5. Saving in leveling costs. Since water flows in plastic pipes under pressure, variation in static head
due to undulating topograph can casily be accounted for, Hence a lateral may tranverse a section of
the ground which bas a rise or fall, Therefore drip irrigation system can be used in rough topogrephy
without need for land grading and 'I'evcling. Leveling not only has an initial investment cost but reduces
the soil fertility too and in turn reduces yields considerably.

3-6. Increased yield and quality.

Tt may be said with certainty that all the advantages enumerated
above would not lead farmers to co

nvert to the drip irrigation system. The decisive factor is the hope
for a larger yield and improved quality of the crop. The experience gained until now shows that yields
did increase, the quality was better, and in many cases the crops ripened earlier. Without going into the

rescarch problems, one may find the reason for increased yields and earlier ripening in the following
factors. : a

3-6-1. Since the system is permanent and itsoperation is carried out by opening only one tap, it is

casy to apply more witer on specially hot days to the entire area simultaneously, which prevents short
ages of water at critical times. '
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3-6-2. By adding a fertilizer tank, which is done in most cases, ths roots may be fertilized directly in
controlled rations. This saves both fertilizer and labour,

3-6-3. The early ripening may be explained by the fact that in conventional irrigation methods the
surface of the soil is wetted every few weeks and the evaporation causes a decline in termperature for
several days following each irrigation. This is not the case with drip irrigation, where most of the area
is dry during the season of growth.

3.6-4. Disadvantages. The problem is the price of the installation. With vegetables, the income from
one season generally covers the price of the installation, despite the fact that this price is rather high for
vegetables. : ' '



