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Figure 2- Location of trees in lysimeter
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Table 1- Meteorological parameters during the
research period
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Annual Annual Wind
Year of L
growth precipitation  temperature speed
(mm) (°C) (Knots)
4 102.8 17.8 7.4
5 115.3 18.3 7.4
6 54.8 19.2 7.7
7 116 19 7.4
8 52.5 18.9 9.1
9 86.4 19.3 10
Average 88 18.7 8.2
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Table2- Growing stage of pistachio in 20 day periods
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Growing Approximate Start Growing
Stage Phonology day day
Bloom Mar 20 20
Stage 1 Leaf out Apr 10 40
Shell Expansion May 1 60
Shell Hardening  May 20 80
Sta9€ 2 Spell Hardening  June 10 100
Nut Filling July 1 120
Nut Filling July 20 140
Stage3 el splitting  Aug 10 160
Hull Slip Sept 1 180
Stage 4 Harvest Sept 20 200
Stage 5 Postharvest Oct 10 220
g Postharvest Nov 1 240
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Figure 3- Location of grass and pistachio lysimeters
Ry £ 568 3 (5027 yioguus (30518 Cpign ¥ S
R

Wy obF (3,85 e el Slnlns £958 55 (0l )

o CiS op Jlo B g 0d 955 o 4 p)er Jlo
e oty alsl el aidi Jyame £9,5 b olojen
Hza 5 @oays @l ol b ply olS 3y 05
o3k 5o SL cash; Sl lie aSlol 4y e
A 5o (A Bos )0 0y Zusb, D) (5 xSell
Glel Glagle; ;0 (Jyere b 4y S e 4z S
S @it e 50 g lesl o S cosb,
Ot Sl (Frs (5510 diged planil gd 0 (6 S oI
Sl Jlads jlws S ol (Sis Jdo a4 S cughb,
4 g s 50 Ol Gl 005 el c2ge s
Casb, g pSoslail laolKiws 4 gwws pas Cde
oo Yok b aSl @ ez b prizen 5 oo 0 S
@ @)lal @looyse sleail o S ogh; syl 590
S gl Slpis 3l el ol (e Loy & )50
5 Skl 590 el ad gyt )Ll laoyss o
£l Y L) g a5 Ghlie b alie b o b
ools Ol Llake ol oo a8, a4 oj, Yo (g,
55 L (039, Yo bl 90 58 50 SepenY 4 oads
5 e SDpse a4 @olnl WS GpSelal ez
Shade gy cnl 5las S plnl ennaY 655 p o)l
5 Oy L*-')-“-' Oy90 4 skl slagle; ples o (5]
5 LSl Cughb, wolis) SISl alriS Ll
G5 rpeS B S s (i SB
O b Dolds aulre b oogd o)ly e Sis
Log obel 5l peh) ¥ a0 ool ool Ol lads
hoad @pSejlil O (295 <l 5 Gige (Swily
bS58 Gyipid laie (silal Hg0 o 0 ((iSe;



OY o pd g B8 pded g 5ol

B o, ool 51 3,m0 e ol 45 0o co oylias alls
g b GRIB G T B 5 Vo) oiid o9, Vo090
J&KO{IJM@M@&&}M&;@UQUW

(F ¥ Jgaz) amo oo ) diay jro Gad 5l e

9 Ay olS 3% 550 Glime ol ¥ 5 ¥ slaJgur
Oliee 9 amy (8LS oo (lpe @ po (§,85 s
Ny el ooy pad 039, Vo slroyg0 (sl 5,25 53
G U Al oz an Gl )0 G0 55 Sl Oy

Table 3- References and crop evapotranspiration for fourth growing year
Pk Jlw Jsb yo alideo sl 093 53 (BLS u pb 9 Ay 9 &2 po oLS &% i lyme -V Jgu2

I;E?na;:;n Phonologial Stage Growing day Ke ET, (En;r;q(g:;:{; (mm Izzg:jay'l)
1 Bloom 20 0.12 7.6 0.92 18.4
2 Leaf out 40 0.09 8.3 0.78 15.6
3 Shell Expansion 60 0.08 75 0.59 11.8
4 Shell Hardening 80 0.07 145 1.03 20.6
5 Shell Hardening 100 0.109 8.9 0.97 19.4
6 Nut Filling 120 0.148 15.1 2.24 44.8
7 Nut Filling 140 0.137 11.05 1.52 304
8 Shell Splitting 160 0.105 11.05 1.27 25.4
9 Hull Slip 180 0.075 8.3 0.622 12.44
10 Harvest 200 0.061 7.8 0.475 0.5
11 Postharvest 220 0.113 4.25 0.480 9.6
12 Postharvest 240 0.186 3.0 0.559 11.18

Table 4- References and crop evapotranspiration for ninth growing year
s Jw Job 5o alideo 6l 093 53 (BLS u pd 9 Ay 9 &2 po 0LS 3% pud (lime - F Jou

I;E?na;:,n Phonologial Stage Growing day K. ET, (Er:—r;(gzl):}g (mm IZE(-)r:jay'l)
1 Bloom 20 0.35 6.1 2.13 42.6
2 Leaf out 40 0.32 7.25 2.32 46.4
3 Shell Expansion 60 0.32 85 2.72 54.4
4 Shell Hardening 80 0.31 9.05 2.8 56
5 Shell Hardening 100 0.29 9.55 2.77 55.4
6 Nut Filling 120 0.39 10.25 4 80
7 Nut Filling 140 0.36 8.15 2.93 58.6
8 Shell Splitting 160 0.35 6.55 2.29 45.8
9 Hull Slip 180 0.31 6.05 1.87 374
10 Harvest 200 0.30 6.35 1.9 38
11 Postharvest 220 0.30 53 1.59 31.8
12 Postharvest 240 0.30 2.65 0.795 15.9
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Table 6- Crop coefficient of pistachio in 20 day
periods and growing stages
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Table 5- Crop coefficient of pistachio in forth to ninth
year
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Irrigation
Number

Growing
Day
Forth Year
Fifth Year
Sixth Year
Seventh
Year
Eighth Year
Ninth Year

20 012 013 018 024 0298 0.35
40 009 0104 016 021 027 0.32
60 0.08 0.09 014 0.2 026 0.32
80 007 008 013 019 025 031
100 0.109 0.119 011 017 023 0.29
120 0.148 0.157 021 027 033 0.39
140 0.137 0.118 019 024 0.3 0.36
0.105 0.135 018 0.24 0.3 0.35
180 0.075 0.092 0.14 0.2 026 031
200 0.061 0.062 012 018 024 030
220 0.113 0.088 0.16 0.2 026 0.30
240 018 007 013 019 025 0.30
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Irrigation Approximate Growing 20day Growing

number Phonology day periods Stage
1 Bloom 20 0.22
2 Leaf out 40 0.19 0.2
3 Shell Expansion 60 0.18

Shell
4 Hardening 80 0.17
5 Shell 100 0.17 o
Hardening '

6 Nut Filling 120 0.25
7 Nut Filling 140 0.22 022
8 Shell Splitting 160 0.22 '
9 Hull Slip 180 0.18
10 Harvest 200 0.16 0.16
11 Postharvest 220 0.19 019
12 Postharvest 240 0.19 )
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Abstract

Considering the significant increase of pistachio cultivation area in Iran and lack of water resources, accurate
determination its water requirement is necessary. Since irrigation in the initial stages of pistachio is essential for
adequate tree establishment, the main objective of this study was to measure the evapotranspiration of pistachio
trees (ET,) between four to nine years of age, when the economical yields is achieved. This study was conducted
in Rafsanjan Pistachio Research Institute station using a cubic concrete drainage lysimeter with a 54 m? surface
area (6 m x 9 m) and a depth of 3.4 m. One-year old seedlings of Pistacia vera L. were cultivated inside and
surrounding of the lysimeter. The amount of evapotranspiration and crop coefficient (K;) was measured every
20-days during the eight-month growing season of pistachio using lysimeteric data. For the young trees For the
young trees from four to nine years of age, the amount of seasonal evapotranspiration was 2291.2, 2507.8,
2739.4, 4516.0, 4604.0 and 5621.0 cubic meters per hectare with the mean K, values of 0.108, 0.104, 0.15, 0.21,
0.28 and 0.33, respectively. The mean K, coefficients of pistachio in five growth stages were determined as 0.2,
0.17,0.22, 0.16 and 0.19, respectively.

Keywords: Crop coefficient, Irrigation, lysimeter, Pistachio, Iran
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