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Table 1- The values of main climatic parameters during the studied time period (2016)
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Table 2- Physiochemical characteristics of soil and water used in this experiment
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Table 3- ANOVA forthe root characteristics of tomato cv. Saint Pierre affected by water and salinity stresses
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Continue Table 3- ANOVA for the root characteristics of tomato cv. Saint Pierre affected by water and salinity stresses
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Figure 1- Comparison of fresh and dry weight of tomato cv. Saint Pierre root in different levels of salinity

g gé% E% »
|12 = L1l =
€. =L E B

Sl (659 cilisee zglaw
Different levels of irrigation water salinity
g WS b 40 Saint Pierre o8, S 8da o5 duivy yhd 5 oo dumlie -Y IS
Figure 2- Comparison of volume and diameter of tomato cv. Saint Pierre root in different levels of salinity
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Figure 3- Comparison of yield and evapotranspiration of tomato cv. Saint Pierre in different levels of salinity

ol s il ot st b s Wlge dlaly ol b ) el
G g 35 4 s & 5l i (2B oSl ) 48

o=l 3 Jgmazme 3, Sles g 55 9y daly ¥ S
alaly 4 S 00,8 o odalie & JSS illas .cuwl osds )l Guiso
By 9 s 9 0, Sos e (295 Wil g (oS 0ad gl
(R% = < /AA) il 39 g (55,8405

o) 0300 (139 il 2 )kl ploj oo ST Jgua o
ot A5 9nfl ) ol o ] S pnsS ady b
G35 12 31 Ll e 5515 85 ol ) Sl ¥ pis ol
O G (Hne gl g 035 ob dilidie (5554255 o) 095
I3 )0 84565 oduw) 59 e Lol .cubll 259 Lmo] JYRIEN
B YY) cusly o) sxe (ials )00 Hlass 93 4 s (p)5 ¥F/+5)
B loj » ilel b olgiee (3ais ol @l ool o (1) YV
(shgy Jlome 4B do 3 Fe gl 4 b jlore 4SS do )
Jols 55,34555 odumw yoau0 (1jg 50 (60 bxe i aSil (o
bl Dl 5o 3 5o coge Wlgige ol ol bbb 20,8
o ol e lacadgizme o (lpl )odS b Lylyd )3 &S 200
55 (V) elsaslias ¢ o cligiog ol Al LSS b Sl
c2ge gy S A )STab L gusk (5 S ) 2
oty ol ookl 55 Lol 395 o Jguames 3,Slac _ials
Cogo Fgelmo ) ..\J‘?JL;O &S dg J)ﬁo& wmlf ){I)_g 90 dgd> oS
Do il (o3baidl Cardie

~

b sl jl eolil 51y i, ials 5l ede ldie 5l Sy
33 595 Ol 3939 48 Wl03,S" D & yguopl 4 YU (S xSl colan
Jeily Jials (olie polie Cla ol ()3} o0y carge S
lom il o sgs 51 g (153 Ol (Sl S1,bEa) S )5 O
(V) 29850 ol g 53 g

398 Gliwe (B Sy ol pStingy 1 ()l Sllllas gl
Ojg pRalS o )3 g i alyd oo SB las] > A
(V) ) cillan bl §aios ol b a8 Lbl o 4y, St
VA (9t i ol oLt 3 (1) phlsen 5 (ol b Cliios
e e ady) S G 9 Jsb Ll case )Y e e
A5 (6ygd 5 e Hlos 4 s Joyd FA/D 5 VY

B35 9y 9 S92 33 0,Shes 6y sles b Y IS5
2 dged yebds ¢ 3855 pl ols Billas (ol 0dd 4l (S5,84065
Sz Jlass o ol ldo aitiy iy 2 )5 (S5 sS 3 Slas 390
Loyd oy ks Cpmitred gy p)5 WWF/A yjg (slyly a8 u oanlie
(A57) 20l slogd &) Cod &0y )3 (5325 3 Skes ialS
292 54 )lo 4 by o

9 =l 3180k 35 (VF) phlSes 5 Jloa Clisios ol
0y Slos polio 1 (00 aw 1) ()l o (6y9 I sxe
g0 ¥ S Gllae g0 (slaal> Jalb ogin olaas 9 Sid ()5
3ySas wlide (K58 4ngS 55 gy plie p )9 sless
Olie olS 3)55 gy il b s > il gy (S5 bansS
Lgo piivee | gilan )y gls ol a0 0 Sles
9 W V) il e coylol O oy Liulisl gl p3 5 ,Slae ials
(Jgmazee 3, Sloc) 35 (lie 1 olS (3555 5 555 Oliee (V0



VFoo Lol Y olods F'O wl o((5y8LisS @b g pale) SLEL pole 4 pis YV

140
120 yield = 12.489ET-14.423
R?=0.9817 .
100
:i o0 80
2 3
2 60
>~
2 40 ®
20
0
0 2 4 6 8 10 12
B g e

Total of evapotranspiration (lit)

g LliSws ol 43 Saint Pierre o, S5,dds 65 5 Slhos g 387 9 pdud (Swmod —£ S5
Figure 4- Yield and evapotranspiration correlation of tomato cv. Saint Pierre in different level of salinity
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Table 4- The effect of different levels of irrigation time on
the ripe fruit weight and root diameter of tomato cv. Saint

Pierre
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i Ripe fruit weight Root diameter
Treatment ©) (mm)
I1 68.812 1.86°
I2 73.062 2.00°
I3 46.06° 2.37°2
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Introduction: Nowadays, the decrease of water resources and increasing salinity of irrigation water are
evident in most parts of Iran. Increased salinity of irrigation water can impair plant metabolism, decrease
biomass and stem length. On the other hand, water stress decreases root length and weight and crop yield. One

way to reduce the negative effects of moisture stress is management of irrigation time. This can be investigated
by changing the percentage of moisture permitted depletion and selecting the one with the lowest yield depletion.
On the other hand, the amount of damage to the crop can be reduced by examining different amounts of water
salinity and its effect on crop yield. Therefore, in this study, the effects of different amounts of irrigation water
salinity and irrigation time management on tomato yield under greenhouse conditions were investigated.

Materials and Methods: This study was carried out in greenhouse (No. 2) of Faculty of Agriculture and
Natural Resources of University of Mohaghegh Ardabili. In this research, the effect of different values of salinity
(in different irrigation times) on root characteristics and yield of tomato (Saint Pierre cultivar) was investigated.
The experimental design used in this research was a factorial experiment in a completely randomized block
design with four replications. The applied treatments included salinity of irrigation water (four levels:

S1=1.5ds/m, S2=2.5ds/m, S3=4ds/m and S4=7ds/m) and irrigation time management stress (in three levels,
irrigation at 40, 50 and 65% field capacity, respectively, 11, 12, 13). The pots used in this study were incomplete
cones with a height of 27 cm, a span diameter of 26 cm and a bottom diameter of 19 cm. In this study, indirect

method (transplanting) was used for cultivating tomato. After cultivating the transplants in prepared pots, they

were irrigated with pure water for two months to stabilize the transplants in order to avoid any stress effect on
the transplants. The moisture meter (Model: PMS-714) was also used to measure daily soil moisture of the pots.
Statistical analysis was performed by MSTATC software. The important characteristics investigated in this study
were root length, root weight (dry and wet), root diameter and volume, plant yield, water drainage,
evapotranspiration and water use efficiency.

Results and Discussion: According to the results of this study, salinity values of irrigation water had a
significant effect at 1% level on fresh and dry root weight, root diameter and volume, total evapotranspiration,
total water use, total water drainage output, crop yield and the number of blooms. On the other hand, irrigation
water salinity had no significant effect on the number of unripe fruits at 5% confidence level. For example, the
highest fresh and dry weight of roots were 26.17 and 6.3 g for S2 treatment, respectively. However, the

difference in root weight values for S2 and S1 treatments (Mean equal to 27.5%) was not significant. Also, with

increasing salinity of irrigation water above 2.5 dS/m, root weight (dry and fresh) decreased significantly (at 1%
level). The reason for the decrease in root weight at high level of salt concentrations can be due to the
accumulation of salt (including potassium, sodium, etc.) in various organs of the plant including the root. On the

other hand, the results showed that the effect of irrigation time management was significant only on root
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diameter and weight of ripe fruit at 5% and 1%, respectively. According to the results of this study, irrigation can

be achieved with 50% moisture allowable depletion instead of 40% moisture permitted depletion without
significant change in the weight of ripe tomato fruit. This can certainly cause saving of irrigation water that can
be very effective in the current condition of Iran and lack of water resources. In this study, the relationship
between evapotranspiration and crop yield and the relationship between these parameters, were investigated.

Results showed that, tomato yield coefficient of response to moisture stress (Ky) varied from 0.4 to 1.20. Also
the average response coefficient of tomato to water stress was 1.12. This value was close to the mean Ky

provided by the FAO (Ky = 1.05). The slight increase in Ky value obtained from this study is probably due to
the salinity stress applied to the tomato plant.

Conclusion: This study was conducted to investigate the effect of salinity stress on yield and root
characteristics of tomato under irrigation time management and greenhouse conditions. The results showed that
the effect of irrigation salinity was significant on yield, yield components and root characteristics (e.g., root
weight, diameter and volume, yield, evapotranspiration and drainage output). On the other hand, moisture stress
induced by irrigation time variation had no significant effect on yield, yield components and root characteristics
of tomato except in two cases. This study indicated that the effect of salinity irrigation water is more effective
than water stress on reduction yield. Also, according to the results of this study, the use of 2.5 dS/m irrigation
water salinity instead of 1.5 dS/m in most cases had no significant effect on yield reduction but may also
increase it. The results of this study show that under current conditions of Iran (increasing quantitative and
qualitative shortage of water resources) it is possible to use lower quality waters such as treated wastewater and
agricultural wastewater (with management of salinity and leaching) to achieve the acceptable yields for crops.

Keywords: Maximum allowable depletion, Moisture stress, Water quality, Water use efficiency



