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The crop factor, K¢, mainly depends on:
®-the type of crop
® the growth stage of the crop

® the climate

b4 Ad! v A Y a S a b %
M3 TN Ke vosnsuaazsia luainiluaiemslann
A A Y Y 3 A = o ¥
nMInanelgnisinenInuAe N3 151ue IWs (ETcrop) Tuniaauin seawisoila
Tagnstlgnislu Lysimeter @21uA1ETo laaindoyaniioins

a v v 3 A v Y o
61141]53!71?[‘1718 Q”IH'JWQL!WHL!ag'Jﬁ]flﬂﬁlﬁclalfuﬁl"llﬂﬂw(’]f V\hﬂlﬂ‘]ﬂﬂﬁ%ﬂﬂﬁgvnu lJl?’]‘l/]”lﬂ”lﬁ

WY Ry & v % A ¥ Y A 0
NAad1d IAUFe Toyanug ums ldhuesvy meldgamadeunvainyae ving
Ugnimasugnavatestia (lumsen 1)



Jan

Feb

Mar

Apr

Jun

Jul

Aug

Sep

Oct

Nov

Dec

LLRLT
1%

prey Appeq

0.87

0.86

0.73

0.91

0.94

0.97

1.04

1.03

1.28

1.24

1.30

0.93

|

sdo1o proy paxIN

e
[
S

0.83

1.04

0.84

0.86

0.74

0.55

0.60

1.04

0.91

0.64

0.92

léM,lf,L{Lls

wop)

0.68

0.43

0.33

0.56

0.95

0.50

0.80

0.64

0.70

0.65

0.96

qued 1e3ng

0.77

0.60

0.32

0.32

0.41

0.35

0.52

0.74

0.93

1.01

0.95

0.86

BABSE))

0.47

0.43

0.33

0.50

0.67

0.74

0.61

0.68

0.88

0.84

0.64

0.44

BLR[LLY
BRUMI
14

orddesurg

0.78

0.87

0.53

0.32

0.41

0.59

0.62

0.80

0.64

0.70

0.65

0.44

n

ueaqAhoS

0.47

0.43

0.33

0.32

0.41

0.59

0.62

0.57

0.97

0.62

0.44

MRLIFIEIE
14

UONBADND
USPPIMS

0.63

0.61

0.60

0.60

0.83

0.77

0.57

0.67

0.95

0.87

0.65

0.67

<811

k

)8
®

qnIys pue ysng

o
)
[\

0.93

0.57

0.69

0.62

0.56

0.62

0.72

0.92

0.77

0.71

0.76

Pan Coefficient or Crop Coefficient (Kc)

Sunerado aury

0.47

0.43

0.33

0.32

0.41

0.59

0.62

0.80

0.64

0.70

0.65

0.44

%
(SENEN]
14

n
n

PUE[ [RIOIOWIIOD
pue umo} )

0.47

0.43

0.33

0.32

0.41

0.59

0.62

0.80

0.64

0.70

0.65

0.44

=
e .

Se
=

S3e[[IA

0.63

0.63

0.69

0.58

0.64

0.66

0.58

0.70

0.84

0.81

0.65

0.68

)

pue[ euonmnsuy MELLUMULBIY

=
~
~

0.43

0.33

0.32

0.41

0.59

0.62

0.80

0.64

0.70

0.65

0.44

S
=x

Be

8

MELMi

sdoio
Teruuarad paxiN

122

1.13

1.07

0.98

1.14

1253

1.48

1255

1.58

1.58

1.12

1.20

=
ko))
z

II;tLlJMi“LUJ

PIEYOIO PAXIA

1.68

1.95

1.54

1.61

1.69

1.60

1.74

1.91

1.47

1.53

1.43

L[ERER

uonejue[d 1910,

0.

O

2

0.84

0.65

0.63

0.96

1.20

1.08

1.25

1.38

1.28

1.20

1S910J UQISIoAY njveM !‘EL L[t

S
W
O

0.50

0.39

0.37

0.48

0.68

0.71

0.93

0.74

0.81

0.76

0.50

n

T BUML[L
pLBLUULY

1S310J sSnonproa(g

0.

(o))

6

0.61

0.44

0.45

0.51

0.83

0.86

1.12

1.12

0.99

0.92

0.61

L BRMIE L[

1S910J POqIMSIP
LERIRAEING |

0.51

0.47

0.36

0.35

0.45

0.64

0.66

0.86

0.69

0.76

0.70

0.47

\

[

RLBLW

uBrjvemLft

1S910J PIQIMISIP
SNONPIOa([

0.57

0.52

0.39

0.39

0.46

0.71

0.74

0.96

0.88

0.85

0.78

0.52

NN A8
=

USIBIA

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

LIAPBUII

]
3

Apoq 1918 M\

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00



94N19 (how much water will be needed)

S

2.2 53nanim

v Y 9 ]

* PSnanhlsnsvinanasagailgn (seasonal water demand) szvUFalszNIUNDY
Yo i A Yy A Y v ¥ 1 =<
ponuuunTz 19 lanulsuanhmauaiaianziu 13 vieldlanuiSinanihunsa g

Ay 4 st
vunuUsuasdu luguiiu

* PBananivilenrdeamsliludnsNgega (peak-use rate of water demand) 11119%29
= "\ % 1 a o 3 2% %}
YoIMIs YAy laisdeamsinnnlnd inyasnssutludeansuonsinis 14
A A A = ? A o YA q9g 11 A
gagaveny o 5 lumsnnsandsFnanhnsztamInnsldodwaeiiios uaz
v 4 Y
anaue luvaziiwiionsims ldigaga

10



U T 0 Y 3,’ =
m@ﬂNmﬁﬂmamﬂ%mmmﬂmmmmmm@)ﬂlﬁ (ETcrop)

Month Jan Feb Mar Apr May June July
ETo (mm/day) 4.0 5.0 5.8 6.3 6.8 ot 6.5
Humidity medium (60%)

Windspeed medium (3 m/sec)

Duration of growing period (from sowing): 150 days

Planting date: 1 February (direct sowing)
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CALCULATION
Step 1: Estimate the duration of the various growth stages,
Crop Total growing | Initial | Crop dev. | Mid-season stage | Late season stage
period (days) stage stage
Tomatoes 150 28 40 50 o)
Planting date 1 Feb
Initial stage, 35 days 1 Feb-5 Mar
Crop! TﬂﬂatoE.:?_ v++  Planting Dake: k. Fe’bmy Crop development stage, 40 days 6 Mar-15 Apr
Months Jan |Feb | Mar | Apr | May | Jun | Jul | Aug| Mid season stage, 50 days 16 Apr-5 Jun
tTo (m/day)  |4.0(5.0(58]4 3 63131 6.5 Late season stage, 25 days 6 Jun-30 Jun
Growth atages IH'ITIil]E«*m Y [ianan 4t %nié Last day of the harvest 30 Jun

12
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m@EJNm5muamﬂ%mmmﬂmuwmuwmﬂﬂlﬂ (ETcrop)
CALCULATION

Step 2: Estimate the Kc factor for each of the 4 growth stages

Kc, initial stage = 0.45
Kc, crop development stage = 0.75
Kc, mid season stage = 1.15

Kc, late season stage = 0.8

Crop! -_-‘;-q}-mﬁ‘j:-?ﬁg- e Flanting Date:r .7% fﬁ.hﬁﬂgﬁ‘ft

Months Jan | Feb| Mar | Apr | May | Jun | Jul | Aug | Sep | Oce | Nov [ Dec

o (mm/dsy) [0 {60158 (63 6.8 7. 65

Growth atages ":g'“"" E:Ej; E f;ﬂ‘g‘ﬂ " Eﬁﬁ

K< per gr. at. {_'}‘qS O‘}E .15 CIE
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CALCULATION

Step 2: Estimate the Kc factor for each of the 4 growth stages

February: Kc Feb = 0.45
5 25
March: 5 days: Kc =0.45 EcMarch: Ee= E:'K 0.45+ 3_[]}{ 0/75=0.07+062=069=approx0.70
25 days: Ke =0.75
15 15

>

April: 15 days: Ke=0.75  Lc,April Ke= = X D.?5+ﬁ x1.15= 0.3840.58= 0.96=approx. 0.95

15 days: Kec=1.15

May: Kc, May = 1.15 ; 5
June: 5 days: Ke = 1.15 Kc,.Tune:ﬁKl.lHﬁ}iD.SD: 0.19+0.67=0.86= approx. 0.85

: 25 days: Kc = 0.80
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CALCULATION
Step 3: Calculate,

February:
March:
April:
May:
June:

oY ] o Y 3,’ =
ﬂ?@ﬂ1\‘]ﬂ1§ﬂ1143&!1]%1]1ﬂ!ﬂ1561"ﬁ1«!15“@\‘]ll%ﬂlﬂ!‘ﬂﬂ (ETcrop)

on a monthly basis, the crop water need, using the formula:

ET crop = ETo X Kc (mm/day)

ET crop = 5.0 x 0.45 = 2.3 mm/day
ET crop =5.8 < 0.70 = 4.1 mm/day
ET crop = 6.3 x 0.95 = 6.0 mm/day
ET crop = 6.8 x 1.15 = 7.8 mm/day
ET crop = 7.1 « 0.85 = 6.0 mm/day

15
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mi?)snamﬁﬂmamﬂ‘%mmmﬂmmmmmwm‘nﬂ (ETcrop)
CALCULATION

Step 4: Calculate the monthly and seasonal crop water needs.

Note: all months are assumed to have 30 days.

February ET crop = 30 x 2.3 = 69 mm/month

March ET crop = 30 x 4.1 = 123 mm/month
April ET crop = 30 x 6.0 = 180 mm/month
May ET crop = 30 x 7.8 = 234 mm/month
June ET crop = 30 x 6.0 = 180 mm/month

The crop water need for the whole growing season of tomatoes is 786 mm. In summary

16



(Determining type of irrigation system)

axg ¥ ?3’ p .
1. 3nlvhvadsenu (What water application method to use) i & Ao (1980}
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aifSanes SR IGRLREN) - I¥lanunsnnyta  shildiszansmnanas
(sprinkler) upo1am Ivina lsa
A A
W luazwa
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NIV
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1. 3nlvhvadsenu (What water application method to use)
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(Determining type of irrigation system)
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[Turner & Anderson (1980)]
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maaenszuvralsemuluvhsy (Determining type of irrigation system)T
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1. mslviihuuuailSaunes (sprinkler) m3aainingeimeauda lianasadieru a5 unesi 2
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2. MslehiiRau (surface) 1 latunaunsa Tug9veaTan 3 2 53 Ao Tvawiaiu
(flooded) M3 AURBAMNULER Wio102IFARY (drilled) sn35lumsddesliih lnaasseann
(furrows) 5EHINDINY

D.

3. mslHvnuuviea (trickle) 1idosr1uNInToad a ldawszuunetiivean Inudu snven
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maaenszuursadszmulurhss (Determining type of irrigation system)
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2. ANUANAUNVBINUN (effect of land slope)
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ﬂTW‘L!‘V]ﬁT]JLﬁfJ‘]Jﬁ]%ﬁﬁJﬁﬂsl(’]ﬂﬂ‘V]ﬂ’J‘ﬁ ﬁWﬂ‘WH‘WUlﬂJﬁﬂJlﬁﬂﬂﬂjﬁi%ﬂ‘ﬁﬁﬂgﬂlﬂﬂﬁ PTAANNT
¥ =~ 1 Qddi A Aax %l (Y] 9 v d' =]
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3. ATINMIIBUNUINIHNIAU (effect of water intake rate)
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Z Y , ag Y Sg Aa A Sg
« Infiltration < 13 mm/hr. 193% sprinkler 3% 1%11AIAN WIBUUUIVEA
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Surface irrigation: Flooding
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Surface irrigation: Furrow
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Surface irrigation: Sprinkler
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sprinkler unit: rotary sprinkler

Impact sprinkler

20 1/hr — 60 cu.m./hr



sprihkler unit: spray-type nozzles
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Reel Machine: Big Gun
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/ Surface irrigation: Trickle or drip

MSIANMVUYEA (Trickle method)
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~ Soil wetting by dripper
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Dripper types

e In-line dripper

\ L1}




Dripper types
e On-line dripper T + ? +
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Dripper types

e Arrow dripper
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Sub-surface Irrigation
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