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Table 1- Cultivation area, production and average grape yield in irrigated production hubs in Iran
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* Ahmadi et al. (2019)
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Table 2- Cities and number of vineyards studied in each province
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Table 3. Mean, standard deviation and adequacy of measurements in vineyards

* 5951 2 5o Teo 5 o o bl a3l
Grape yield Applied water Statistical index
20.1 6544 ol
Average
11.6 2857 e Sl
Standard deviation
128 73 f’)\j Lgffojl..b‘ Slows
Number of measurements needed
164 164 oA.i;pde‘ s Sl slass

Number of conducted measurment
.le)ts.a).‘ld)ﬁWﬁ)ﬁlb)mg)t&bﬁw]hw)gdéﬁ)wg]w%

RG] A KPS EO IR VSR alo il oy gl (F Jgoz) ol oolai ]
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Table 4. Analysis of variance of applied water and water productivity in grape production in selected provinces

P lodie Flade ©la o Rk @ol3l a0 Eyoze O i 2o
Average of Degrees of Sum e o .
P value F value squares freedom of squares Source of variations
Analysis of variance of applied water s 5,5 O pxo il 4y Juloxs
Less than 1% 104 OIOYx\ Y q f/aVxy .4 oLl yus
INARTARE VFA YIAEx\ A ooyt (9,0
oV VY Ax)? e (5l L]
Analysis of variance of water productivity T (96 st (b ylg Judoxs
Less than 1% 14.3 52.7 9 475 ookl G
Between provinces
3.7 135 497 2ok g0
In each province
144 972 e slapld

Selected provinces

13 @S T ks dials (Yan et al, 2020) 5 g lnl Ol ol o5t il g Sl

= sl 058 g aslllae 0 )50 slaplinST o s S slapliul o 55 Sl Gig—e ()l
Ols—ie—e w5 S Ol gz (Sl sl Ol 8 el ol bl el sad &l o
35S s (ol A ez 1) 588 slagbial 5o 56 SlaJg 50 Ol (6900 0eSilae gl ol
Sl o dgs 10 6o, LS Ol ez (Jol digs 0 Sl S Sl mha s j0 soiol slag il
S ool Sl laes oy Gl 3T sla il A oyl ol (dol Jdo a il o e 0oy
Adg 0 o)l Ol ez g0 Adgr o splmy s iyl s o)l O e Jsmame o, Sles L
by o 1958 9 Jleb gLl B laglinl ;o501 095 48 0 b o by ye aalllas 0590 Sblio o Jige
lapbiowl ;355 o dg j0 60,8 Ol e ey CBb @i (el Al 5l ca Lz Jalse 5l Sl

U]W_PO“A)LP 3—.»9? )bjfduo_wjua)u Sl (_g)l_u] uuj)jw).u&_n 5)9_i3‘ ﬁu)‘ Sl

Y4



VYSVEA (o VYRR 5l A+ 2)loud /Y o/ oS 5 (bl (5100jLw owtige Coliios

=t S e PANY (60, S Ol oo la g

..(a‘

S o wla 83 I Sag0d_bes 0 )
PRNS| S JUNRP P L SOUIN S S =
2l o it el Sl Sl G
ol slaplionl (lap it 4 oo o0,
VoVt g AAVA L o)l a5 S ye 5 55,
B eyl Al 0 a S LiSe 0 o sSeyie

ailas 8

9 65—‘0)QL“")‘> 6L€buL_w| )9_1‘ A_»Js_s IS ‘_go).;)LY
FOFY a_sllao 5,5o 3bl o 0,6l 0,5

el 00 (g Sola Sl L Se s xS e

e Sl by e opls “:;‘ —> O S
aloz 51 (Jgl dig3) sy 3blie Loyl ST
ol55 5 (Bl 3 el en o ye Lol )3T

L__Se e

7

2o oo OFYF 4 OYVYY (FAAA

)

o B! 53 ;551 SBEL (63,185 o po (Sl —0 Jga>
Table 5. Average volume of applied water of vineyards in selected provinces

6 o 4 SO Of x>

; i R g L)
Comrp;e:ﬁ\tlve App(::.les(/jhg? ter Province Cluster No
¢ ool
a 43198 SE O 1
West Azarbaijan
RIKON
a 4988 o 2
Hamedan 1
5,5 olbub 3
ab 5272 S Oy 3
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ab 5436 o 4
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Ly ol 3
abc 6182 o oLl > 5
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bc 6397 092 6
Qazvin
c 7278 o8 7
Fars 3
c 7348 Ol 8
Semnan
d 9818 S5y oel> 9
Khorasan-e Razavi 4
d 10103 SF 10
Markazi
6669 e sl J5
Total
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* The means with similar letters are not significantly different.
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Figure 1- Comparison of net irrigation water requirement estimated by the Penman-Montith method and
national water document
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Table 6— Comparison of grape water productivity in the studied provinces

" S o 4 T 590 ¢ ol adgs o,
Comparative rank WP (kg/m®) Province Cluster No
a 1.22 o952 1
Qazvin 1
a 1.62 ot 2
Fars
5 5w b,
East Azarbaijan
ahc 221 SF 4
Markazi
e
ab 2.60 SO0 T 2 5
Khorasan-e Razavi
¢ lool 3
ab 2.57 SEOTR) 6
West Azarbaijan
Lo sy Lol (3
abc 2.69 lesobal> 7
North Khorasan
be 3.18 o 8
Zanjan 3
c 4.35 Ol 9
Semnan
e
d 6.29 © 4 10
Hanmmedan
263 woesobl ks
Total

A I gime S 5l calie Bg oL slael sla Sl
* The means with similar letters are not significantly different.

‘GH)QL“")} s‘SQJ_wUL?uL;)O—‘ ‘_nguL._MJ R_J—‘ )9_ia‘ A_;J}’ ) s_j $90 —42 JB‘ a_wP 5o
b 50 et olamlydl g Jedplols 6550 G50 pgd A ) 10555 5 )ld Lol

yFY



2955 SBELSE 13 O (590,00 9 22,8 T (L3,

gl 55 g ylel bl A ol Sy e e
sl I8 ire a0y S Jlais ] mla s jo Lyl
A S 00,0 VAT (gl b ()Ll b,
039 j5o )bl Ol (talS o (xbaws )Ll b,
Y5l e g, 50 6l slacg slass .ol
20 g YA F 5l sloybad o Lol o 5 cgi YA LS
Lt 555 o Slas e e a L 3L
99 50 s dalllae 550 Lol o Ol (555040
Joiz) ol o a5 (gloylad (55lnl s
Lol (S 5o ol g0t i eSile (Y
5 2f Ol o Baplaml, ST o) ol
S e ] ok gy L a5 o
bl (b (g, L as oladls o b el xS
39— ;a8 ol ¥ 5l (S0 g5
gy Lo oad )bl Lol ;o 0, Slee (nSls
CD. 3 S [y Wy R SR UV P PN
Lo ySes Jrals J—ds ool (b b5, sy
ion 0, S g gl by, y0 B a L
amb (g s g5 Ll (o)Ll sla g,
w2l ay (s 35 (6l e iy L 5l (i i
5 sl b 5 5550l 08y s (g lnl o o
(S eban s Jeaze 0, Sles )3 (cetee S
Gl gy 59 50 59Kl 0, Slee (55 Sl e
VVIF § W s s 5 ol (g, Lo 5 _oxla
bl b sl as el soal Cwsan LiSa 4 45
Ayl s glas
SBlS by 48 d9b oo 0dmd A Jgaz 50
5 e 3B o gie) fouipE g, b anlie o il
o=l osls addllas 050 Lo arls dan 5 (5 )l Jxse
Ol ez )0 00,0 10 sga pals el cunls by,
YV Gilidl g o, Slae j0 o0 TV ioli8l (g0 LS
SLadls bl el ous (Lol Ol (5590 00 40 S0

\FY

5 9 tolem 5 olos; slaglionl Ol (550,40 po—
a0 )8 lacas bl O (650 40 oylaz A s>
Slagtiosl )3 Sl )50 (535 Lo (F J3i)
l cxSe e o glila 0,55 LS VIFY st
5 o255 bl Glar Sl o jasls ol .ol
VIEY s VIYY e gay o] e g oy eS oy ld
o=l sgie el Ol caSo e o glilan 055 LS
Do) e bl gl ST s asl s
2 gl oS o LS IV (T Jlafe g o iy
e byl laglsy 5o el T xSa o
35 bt ] 58 ol i S
3550 2l (Gloe an g ales, S By me mla s a ol
a5 V0 Ol (650 el o0 cpaals oS 5L
035t 6, oS A yymeme 45 el glasliol il
solie dsls jo asll ol al8 )l s e jo 0l
sh— =9 b ple 0008 (315
(Doulati Baneh ¢l 355l o Jgs ,o ol (5,90 40

& Noorju, 2012; Jolaini, 2006; Karimi &
Nikanfar & Rezaee, 2015; Baghani, 2011;

Atroosh et al., 2013; Yan et al., 2020)
3y3e sLagasls ;o (LSt )Lal g, 5t
Ol oz glas a5 aas e s (Y Jgoz) aslllae
3 loyad g (b (5Ll g, 90 50 0,5
5 oo adox jlaslllas 5,50 sloagliul 55
J—) Lol (55 50 9 ezl Lr.’)'édl—?‘-.'.l-.')g
sl S5 (655 y0 5 (BBl Sl oyl b
g bl Copoe o Lol ey ol Lol le
ozl O (GBS le ay (o oy (s yiawo
oo ooliwl g bigel L aS cwl oo .ol
Sl o Lol s ol esyl] g slaghs,
> ()9 el (Sl walsS alS 69l
U9y 90y i slaliwl 4es j0 00, LS O
1.3

Y7 9 M‘&/\ — ...;):’.d s 69:]/3 ) 9 6‘0/



VYSVEA (o VYRR 5l A+ 2)loud /Y o/ oS 5 (bl (5100jLw owtige Coliios

Solon 9 09 (Sdpwg SRl Lol S pw (e
Lol gyl clls o o, Slee iol38l LYo 5l Saaw

22 sledile Loyl Sl Jsane jobay i)l

Gloisy 1) L o ol gty Sy g Solul Ll

> g (sl g kel b GBEL 13 ©F (55900 5 53528 O o2 Buglie -V g
Table 7. Comparison of applied water and water productivity in vineyards with drip and surface irrigation systems

T 3904 & O >
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Table 8. The effect of vineyard planting methods on the studied indicators
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Extended Abstract

Introduction

Grapes is one of the most important horticultural products in terms of cultivation area, economic
and high nutritional values. Iran with an annual production of 2.8 million tons, is among the top
countries in the production of grape product in the world. However, there are not accurate
information on the volume of irrigation applied water and water productivity of this product in
Iran. Therefore, this study was conducted with the aim of measurement of applied water at field
scale and evaluation of water productivity of grape in vineyards farms at different hubs of this
crop production in Iran.

Methodology

The volume of irrigation water provided by gardeners in 164 vineyards were measured in the
provinces of Qazvin, Fars, Khorasan-Razavi, Zanjan, West Arzarbaijan, East Azarbaijan,
Hamedan, Markazi, Northern Khorasan, and Semnan as hubs of this product. These hubs
covered about 80 percent of the irrigated vineyard cultivated areas. In each hub, 1-4 cities with
the highest area under vineyard cultivation were selected for evaluation. The measurements were
carried out in different irrigation and planting methods, various soils, different salinity of
irrigation water and soil and different grape varieties during the growing season of 2018-2019
without interfering with the farmer's irrigation program. The measured values were compared
with the net irrigation water requirement estimated by the Penman-Monteith method using the
last 10 years meteorological data and also with the national water document values. Crop yield
was recorded at the end of the growing season and water productivity was calucated as the ratio
of yield to total water (irrigation applied water and effective rainfall). Analysis of variance was
used to investigate the possible difference between applied water and water efficiency among the
hubs. Data adequacy was assessed by using the method prposed by Sarmad et al. (2001).

Results and Discussion

The results showed that the average of applied water and water productivity among the hubs
were significant at 1% probability level. The applied irrigation water used in the vineyards and
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water productivity were 6669 m3ha and 2.63 kg/m?®, respectively. Drip irrigation was about 20%
effective compared with surface irrigation in reducing the applied irrigation water in the studied
vineyards. Water productivity in drip irrigation orchards was essentially the same as surface
irrigation and was not statistically significant. The reason was the lack of proper use and
utilization of modern irrigation methods.

The average net irrigation water requirement in the study areas estimated by the Penman-
Monteith method using meteorological data for the last 10 years as well as the national water
document were 6645 and 6456 m®/ha, respectively. The range of irrigation application efficiency
in the studied vineyards was from 68 to 100 and its average was 89%. Comparison of applied
water and net irrigation requirement indicated deficit irrigation due to water shortage in
vineyards of most hubs. In total, 31% deficit irrigation occurred in the studied vineyards, which
is a threat to soil salinity and destruction of soil structure in long-term. Grape planting method
had a significant effect on reducing the applied water, increasing grape yield and consequently

water productivity. Scaffolding method had a positive and significant effect on all studied

indices in comparison with the creeping planting method. It caused a decrease of about 15% in
applied water, an increase of 41% in yield and 37% in crop water productivity.

Conclusions

Due to the fact that vineyards are faced with deficit irrigation and water stress, training the
farmers about the accurate and scientific methods of deficit irrigation in the vineyards can be
effective to reduce the destructive side effects of water stress. Due to the widespread use of
surface irrigation in the vineyards, training and application of methods to improve surface
irrigation performance (evaporation reduction methods, using low pressure methods such as
gated pipes, mulching, etc.), to increase irrigation efficiency and to reduce irrigation water
applied is recommended. Changing traditional planting methods from creeping to scaffolding
and surface irrigation (gana) to furrow, in addition to reducing evaporation, are the effective
ways to increase the yield of vineyards and water productivity.

Keywords: Irrigation Method, Irrigation Water Requirement, National Document, Penman-
Monteith.
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