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Figure 1- A schematic of the implemented scheme (in one repetition) consisting of different levels of moisture suction and two
surface and subsurface drip irrigation systems
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Table 1- Some soil physical and chemical properties of the field of study
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. Moisture .
Soil depth Soil texture _ content at (%) Bulk de'_ls'ty pH EC(dS.m?) N (%) P (mg.kg?) K (mg.kg?)
(em) FC_ pwp_ 9™

0-10 Clay 21.65 8.63 1.39 7.91 04 0.14 13 126.7

10-20 Silty Clay 22.39 8.71 1.42 7.94 04 0.12 1.2 118.9

20-30 Silty Clay 23.42 9.43 1.41 7.92 0.4 0.12 0.9 104.2

30-50 Silty Clay 23.75 9.74 141 7.96 0.3 0.11 0.9 91.9
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Table 2- Some chemical properties of water used in the experiment
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: Soluble cations and anions (meg.I%)
1
pH EC (dSm ) HCOs Cr 804-2 Mg+2 Ca™ Na*
7.1 0.7 4.6 9 - 7 4.2 25
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Table 3- Summary of the results of variance analysis for the measured characteristics

Ol S 2o NEHETSH Sy g ol 4> 3 Slos ag gl Gab > &l Sy 1 690 542
Sou_rce of D.F. Leaf area index Grain yield Plant height Numb_er of Wa}tgr use
variance grains efficiency

IS 2 2.2 5.9 46.3 242.3 0.001
Block
Jemsilty oo
Levels of 2 48.4" 32.6™ 236.7" 659.6™ 0.005™
Potential (LP)
e 4 15 21 28.6 313.3 0.005
Error 1

okl (o
|rrigati0n 1 27.8** 84.2** 39.6** 2581** 0005**

system (IS)

iz I
Int of LP and 2 5.3 55.9™ 665.8"™ 963.8™ 0.001™
IS
vk 6 5.5 3.7 68.1 213 0.005
Error 2
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** significant at 1% level of probability, * significant at 5% level of probability, ns non significant
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Table 4- Frequency of irrigation intervals per treatment
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Levels of potential Irrigation interval (day)
3 4 5 6 7
40 c-bar 19 8 - - -
55 c-bar - 5 14 - -
70 c-bar - - - 4 9

s A3 iS5 Wy (B 5l 4 ol loj U aSls ] 5 g
88 Cal yuin Jobo a3y Of 39mS 5 11 0 aalgss plosl
Sy b oo Sy e w (alS 4 e o Jokw Ayl Cales colps
aS ad ooy i alitie Y gaze  (gunie Cildllas 43 (YY)
oS 0u S jriwgd paw galS ol iS5 Ol o peee 5 S
ol 3o 5l edal oy @l b &S (VA 9 VF Y ) el

Ly Slgsen

dila o Slac

4l J)Sla.cd)_»p_f9d)w ‘u«.i.o aleu 3914,»&5.3)3
u;';mljc\_f.\_J Cowdy Hb Blw Ve g ¥ ighy bl cud oy
2 ol cdl oy adaw 95 ol o 1) Al 5 Slas o) FVY
Clop YV Lials o) e )b olo 00 LiSe dais 45 39 Jl>
odle adgi )d oy il Fo 28 dibu] 4 Cus Ol Bpas
Jednesy Ylainl fppimman (cadly (ghoyd VWO M| s s
L oy sloydad (o)Ll wim (A) juses olal ialS
Glod W OM B L g LS )3 )55 LS YAYD Wy o Sle
295 Sy b load (o] s I dlols e & Cons
B Jodz) ol las |,

I S e R
7.5
38 6]
s 45
@
]
E
b i
"3
15+
0 T T T T T
0 20 40 60 80 100
S8 3l ey 595
Days after planting
A

120

s b A LD

o} IS | el oo (B g A) Y S5 53 45 yobolen

Oyl Lol 8l (38l baylass (oolos 3 S aw a3
Sl dn diy ol ol 48 3905 Sl 4 £5)5 (e > S 4
Do glite wlS bwgs o 5l edlitwl clggu 9 S 45 dgzg0
bl g bl ¥o (iSe sl )3 S o Jas s &S (g gy
P 50 djleg 00 4 S iy (Pawpj sloplab
Sl sl o > Sy e (eSS ey el ik,
2 5 (VI¥0) Lol ¥e (1S bl 3lal g9 5o (25
iy (V) b 5 lofd (sl > <ol s 5
a8 s Ly slass 99 ol (o3 ) 45 090 Jb 5 ol
M b 25055 iShs & awy o dinyled plo 4 Cans
sl La yo fiaogih L paiitns jolbody ol S o 13 oS 2]
2 9 (g odlo 1gi (EalS o & lole o cpl
3 dalllas b 50 (YY) WS e Sl Cudgaome Sy o i3l
g a3l ool oalisl Cgges pas g o )ll Jolsd (a8l L
Flodel olas Jeuily pials &Sl 4 g b il jials Sy
Sl e 22 L (a8 (25 W el (ol (25 (Sajedons ke
01 sk o533 b oo 5 035y b Jshas Sl ey oS

=4 51 =—@=5

45 -

[

Leaf Area Index

—
tn

0 20 40 60 80 100 120
s jfua g
Days after planting

S 5t e 028U 31 (B) (5l hasns 9 (A) (ol s 505 - JSUS
(s j g oo glojlad 6yl (slapiume iy Sy 9 Sy g bl Vo 900 Fe S pslaw cusgas Iy g |c )
Figure 2- Effects of potential levels (A) and irrigation system (B) on leaf area index
(11, 12 and I3 soil matric potentials at 40, 55, and 70 centi-bar, respectively and S1 and Sz surface drip irrigation system and
subsurface drip irrigation system respectively)
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Table 5- Mean comparison of studied characteristics affected by potential levels
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Treatment Water use efficiency (Kg.m) Plant height (cm) Number of seeds per head Grain yield (kg.hat)
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Mean comparison of studied characteristics affected by irrigation system
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Mean comparison of studied characteristics affected by interaction of LP and IS
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Introduction: Water has been known as an important limiting factor for plant growth and agricultural yields
in arid and semi-arid regions. It is a significant input to agricultural production and also an essential requirement
for domestic, industrial and municipal activities. Increasing population and standards of living are contributing to
a steep rise in demand for fresh water. By using proper irrigation management practices in farmlands, it is
possible to utilize water, soil and fertilizer to produce high yield and quality products. Drip irrigation is
considered as one of the most efficient irrigation methods. One of its major advantages is the ability to apply
water to the soil as often as desired and in smaller quantity than the other irrigation methods. Two systems of
drip irrigation including surface and subsurface drip irrigation methods have been widely used in arid and
semiarid regions to reduce the water deficiency impact. Subsurface drip irrigation has been used for many years
because of its effectiveness in reducing soil surface evaporation. It has been widely used in horticultural crops
under both greenhouse and outdoor field conditions. However, the surface drip irrigation system can be used
easier than the subsurface drip irrigation system. In addition, deficit irrigation is one of the strategies for efficient
use of water and increasing water use efficiency in agricultural district. Deficit irrigation is a suitable solution to
gain acceptable and economic performance by using minimum amount of water. The aim of this study was to
evaluate the yield and yield components of sunflower affected by different levels of soil matric potential in
combination with two contrasting drip irrigation method i.e. surface and subsurface. In addition, water use
efficiency as an important criterion of yield was used to achieve the best and more suitable irrigation method
under water scarcity conditions.

Materials and Methods: In order to investigate the irrigation management of sunflower, a field experiment
was carried out during 2016 growing season at an experimental farm in Jiroft city. The treatments were laid out
in split strip plots based on randomized complete block design with three replications. The treatments were
comprised of three soil matric potentials of 40, 55, and 70 centibar for initiation of irrigation in the main plot and
sub plots consisted of two drip irrigation systems (surface and subsurface). In the surface systems, drip lines
were placed on the soil surface at a distance of 15 cm from the plant and in the subsurface systems, drip lines
were placed at a depth of 30 cm. The irrigation time was determined based on the readings of metal tensiometers.
These tensiometers were installed in three depths of 15, 30 and 50 cm of soil and at a distance of 20 cm from the
plant. In this regard, in both irrigation systems, the mounted tensiometer at a depth of 15 cm of soil was used in
the early growth and development, and mounted Tensiometers at depths of 30 and 50 cm soil were used in the
middle and final stages of growth. In order to carry out irrigation at the potential point of view, the tensiometers
were fully controlled and when the calibrated tensiometer screen showed the desired potential point, irrigation
was carried out and the irrigation process continued until the soil moisture reached the crop capacity level. Yield,
yield components such as number of seeds per head, along with water use efficiency were measured. Data were
statistically analyzed using SAS Statistical software. Treatment means were compared using LSD test.

Results and Discussion: The results showed that the water usage parsimony of 153.6 mm (21.5 percent)
between the 40 and 55 c-bar tensions caused that the yield, number of seeds per head and height of plant
decreased by 12.5%, 12.8% and 11%, respectively, but water use efficiency increased 10.3%. Compared with 55
c-bar tention, 70 c-bar also decreased the yield, number of seeds per head and height of plant by 33.4%, 22.9%
and 22.5%, respectively but increased water use efficiency by 4.7%. Moreover, the yield in subsurface drip
irrigation increased by 499 kg/ha compared with surface irrigation. In addition, parsimony of water usage was
10% and water use efficiency increased by 21.5%. Number of seeds per head and the height of plant increased
by 8.2% and 8.7%, respectively in subsurface drip irrigation.

Conclusion: According to the results of this study conducted on sunflower in Jirot area, it was concluded
that the application of soil matric potential of 55 centibar in subsurface drip irrigation system is the best
approach to increase water use efficiency during periods of drought.
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