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Table 1- The soil characteristics of farm
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K P . EC . 3 Moisture Soil Depth
(mokg) (mgkg) V) @emy PH Bulkdensity (grem®) —pusTE— (cm)
126.7 1.3 0.14 0.4 7.91 1.39 8.63  21.65 Clay 0-10
118.9 1.2 0.12 0.4 7.94 1.42 8.71 2239 Silty Clay 10-20
104.2 0.9 0.12 0.4 7.92 141 9.43 2342  Silty Clay 20-30
91.9 0.9 0.11 0.3 7.96 141 9.74 23.75  Silty Clay 30-50
75.2 0.6 0.09 0.3 7.96 1.42 9.49 23.54  Silty Clay 50-70
66.7 0.6 0.06 0.3 7.97 1.44 9.11 22.96  Silty Clay 70-90
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Table 2- The results of water quality
Sl (55900 Jolre (B 98lS 5 oyg]
H EC Dissolved cations and anions (meg/lit)
PP (dsim) © HCOs CI SO42 Mg* Ca?  Na'
7.1 0.7 4.6 9 - 7 4.2 25
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1- Water productivity
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Table 3- The depth of irrigation water in full irrigation (FI), regulated deficit irrigation (RDI) and partial root zone drying

irrigation (PRD)
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Seasonal Water Water consumption Water consumption in Water consumption
Treatment Consumption reduction compared period of conducting reduction compared
(mé.h) with F1 (%) treatment (mé.h) with FI (%)
Fl 2150 - 1500 -
RDI 75 1782 17.1 1125 25
55 1449 32.6 825 45
PRD 75 1782 17.1 1125 25
55 1449 32.6 825 45
160 1 1453 137.6
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Figure 1- Mean comparison of different irrigation treatments on dry weight
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Same letters are indicating not significant difference between treatments at probability 1 percent.

LI b ials g Sy (09 SogS Wi W) HRalS o)
030 oyl Jlesl Ll 5 Lol (VY 5 V8 Ve) oy awseis Ll;
B caly alifl S8 L ady)y (wled cady) oo GRalj3l L
kil ()laleS 4 s SB I QI Slge Gl 3 4y g
bl oyt 3 Slas el Caleg 50 o b o StalEl 00

(T 5 VA OY) 39 o ity il

5 redass pad il alasd Julas
et Jgl dls e 93 )3 sl pastie ¥ Jodo )3 &5 5k len
Sols gyl BLod oSy o (asls 3 (9gm0 Sig) 3929
Jle o 4 caol Jb o cpl il g9 blos oy (61 Gxe
Dy s ime glis gyl bLsd I Lanjless oy A dlsyo
Ol s Sy Ay a8 oy (L 485 Ojpo sla gy
O g dmd o s (i Sly Ol DgeS 4 oS cuwl  glaal)s
g LaS i (Al S8 4 oxie wlS A 0)93 Job ) gb)

(V) 3500 Ll G5

bl 3 osd Jlosl SB coghy 39008 oy doyd 0O law

5ol a3 5o 103 Y 3929 L (PRDss) 4y 2l
w3 L5 ol Olas )0 i gds oy VEIF g VIV Jials o84
ool )3 0sds Jlosl 1o )3 YO o 4y o G599 g5 ¢ L5
oL Sils 3 6Lel blLod 5l s 93 ;o 45 (RDlys) oy pelat
Jiee! 3llae 550 5 A2 o8 2,5 18 0 3l o | S
O)go Olllas ol walals (g5luleS 4 Cuns adyy (a8l ()l
Olie d o(Sutd i dlea 5l e Lyl o ol lis 485
w30 )13 5t oy (gloj LTy 4L sl g 50 gliy] oL
Ol Jemilty LS ((SiS G55 g (b S gyt (YY 57
3 38 g dm ()Lt Jeily ladl e (o sCSL
2 0=l (¥0 930) 395 e Lo Jsho (48 S sl p)Y Oliee
AT iy 5 g S8 oy 23505 &5 0 85 ol Jlo
3 Bl > ot & b s G0 g s i8IS (gl
Ao ) olS g9y S pogume 51 gl 11 (VA) 250 S 5



WAA 60 — 43T b oylods FY wlo (S gl w5 PPY

128.7

140 1684 a

[
[
<

ot
=]
=]

(o i) agy gl
Height of plant (cm)

46.3

VLG aso oloss

")
.
in

I, -

aigs glas )| r 80

60

o

3

L=}
T

L1y el olaad

Number of shoot

I

= Dnnniii#

PRD75

RDI75

PRDSS

okl Alises gla Lo
(Different Irrigation Treatments)
Syl e b jlowi il o b)) a8 L dlaxi g gy W5 )1 Sl pSile dmwlilo T JSS
Figure 2- Mean comparison of different irrigation treatments on height of plant and number of shoot
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Same letters are indicating not significant difference between treatments at probability 1 percent.
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Table 4- Mean comparison of different irrigation treatments on leaf area index

Sl Joldope  egddaye  pgwdsse  pkadlase e daye el A e

Treatment Firststage Secondstage Third stage Fourthstage Fifth stage Sixth stage
Fl 0.742 1.092 1422 1872 1812 1612
PRDzs 0.752 1.052 1312 1722 1.692 1582
RDlzs 0.76 2 1.012 1.21° 1.45° 1.36° 1.19°
PRDss 0.74 2 0952 1.17° 1.41° 135" 1.23°
RDlss 0.75% 0912 1.11°¢ 1.28 ¢ 1.17°¢ 1.03 ¢
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Same letters at each column are indicating not significant difference between treatments at probability 5 percent.
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Figure 3- The trend of changes in leaf area index under different irrigation treatments
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Table 5- Mean comparison of different irrigation treatments on root parameters
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Treatment Root volume (cm3)  Root depth (cm)  Root fresh weight (g)
Fl 228 16.32 362
PRD7s 242 16.4° 383
RDl7s 1.9° 13.1° 260
PRDss 16° 136° 17¢
RDlss 1.2¢ 10.2° 1.1¢
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Same letters at each column are indicating not significant difference between treatments at probability 1 percent.
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Figure 4- Mean comparison of different irrigation treatments on water productivity
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Same letters are indicating not significant difference between treatments at probability 1 percent.
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Introduction: In arid and semi-arid areas, water can be a limiting factor for plant growth and
agricultural yields. Considering limited water resources in arid and semi-arid climate of Iran, deficit
irrigation is one of the strategies for efficient use of water and increasing water use efficiency in agricultural
lands. Deficit irrigation (DI) is a suitable solution to gain acceptable and economic performance by using
minimum amount of water. The Partial Root- zone Drying (PRD) irrigation is a new improvement in deficit
irrigation in which the half of the root zone is irrigated alternatively in scheduled irrigation events. The
plants with PRD irrigation method can, therefore, have different root system in comparison with other
irrigation methods. At this method the plant’s condition would be OK by withdrawing water from wet side,
and the roots at the dry side can release abscisic acid hormone which decrease the stomatal conductance and
consequently the water use efficiency would increase. Also, by using proper irrigation management in farm,
we are able to utilize water, soil and fertilizer to produce high yield and quality products. Drip irrigation is
considered one of the most efficient irrigation methods. One of the major advantages is its ability to apply
water to the soil as often as desired and in smaller quantity than the other irrigation methods. Drip irrigation
has been practiced for many years for its effectiveness in reducing soil surface evaporation and it has been
widely used in horticultural crops in both greenhouse and open field.

Materials and Methods: In order to compare two deficit irrigation methods on plant growth
characteristics of Rosmarinus officinalis L., a field experiment was carried out during 2016 growing season
at an experimental farm in Kerman Municipality seedling production station. The experimental treatments
were arranged as randomized complete block design with three replications. The irrigation regimes consisted
of full irrigation (F1-100), regulated deficit (RDIl7s and RDIss) and partial root zone drying irrigation (PRD7s
and PRDss). In this study, drip lines were placed on the soil surface at a distance of 15 cm from the plant and
plant rows were placed between drip lines. The irrigation interval was 4 days for all treatments. In the full
irrigation and regulated deficit irrigation treatments, the plants were irrigated from two sides for every
irrigation. In the PRD, one of two neighboring drip line was alternatively used for irrigation. The irrigation
interval was 4 days for all treatments. Dry weight, leaf area index (LAI), number of shoots, plant height,
water productivity, root fresh weight, root depth and root volume were measured. Since the highest essential
oil of rosemary is at 50 percent of flowering time, the above-mentioned indices were measured at the middle
of flowering (190 days after planting) by removing the side rows in each replicate and half a meter from the
beginning and end of each row. As a marginal effect, 10 plants were randomly selected and sampled from
two middle rows, each replicate of each treatment. The harvested bushes were dried at 25 °C for three weeks
and then the dried weight of the vegetative organs was measured. Moreover, the number of 10 plants selected
from each treatment was accurately counted to determine the number of shoots. Data were analyzed
statistically using SAS Statistical software. Treatment means were compared using LSD test.
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Results and Discussion: The results showed that highest herbage dry weight (145.3 g) and leaf area
index in different stages of growth were under full irrigation treatment in which no significant difference
between this treatment and 75 percent water replacement in partial root zone drying was observed. The
highest number of shoots (128.7) and plant height (68.4 cm) were also obtained by full irrigation treatment
and there was significant difference between this treatment and other treatments. However, the highest water
productivity (2.06 kg/m?), root fresh weight (3.8 g), root depth (16.4 cm) and root volume (2.4 cm?®) were
found in 75 percent water replacement in partial root zone drying.

Conclusion: According to the results, 75 percent water replacement in partial root zone drying irrigation
treatments, in addition to saving water consumption, provides better use of soil moisture and sunlight. Thus, this
treatment can be considered as a suitable approach to cope with the water crisis and achieve a sustainable
agriculture.

Keywords: Drip irrigation, Drought stress, Leaf area index, Medicinal plant, Rosmarinus officinalis, Water
productivity



