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characteristics of the farm soil Table 1- Some physical and chemical
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S Clay Silty Sand Depth Soil acidity o P (mg/kg) P CL Organic S S
Soil (%) (%) (%) sample (PH) N (%) (Mg/kg) (Mg/l)  matter EC
(cm) (%)
texture (ds/m)
Sand clay 5 6.5 84 0-30 7.08 0.088 194.4 8 910 4.9 7.08
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Table 2- Analysis of variance of effect of irrigation and species on leaf proline of Tagetes spp
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S.0.V df 21 days after treatment 42 days after treatment 63 days after treatment
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Block ' '
d)L.‘.:’" 2 62.55 n.s 143222.1* 10966.91 **
Irrigation
N 1 13,57 2342 31.25"
Species ' '
Sxakd 31.83" 16683.63™ 290.58"°
IxS ' '
il sl 4.41 43.381 10.84
Error ' '
e e pd 0 0 0
cV) 12.3% 10.84% 9.3%

Ll oo Moy N e ) 5 me g )l pixe puE CglS i 4 s g NS
ns, **: non-significant and Significant at 1% probability levels, respectively
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Figure 1- The Tagetes spp leaf proline changes affected by different levels of water deficit
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Table 3- ANOVA of effect of irrigation and species on leaf total Soluble sugars of Tagetes spp

Slaspo ke
df Mean Square
S e ey AR ominTY Jeellom e €Y Jleel l o g, WY
= G 3 Ay . . "
S.0.vV df Sl slowd S
21 days after 42 days after 63 days after
treatment treatment treatment
Block <ol 2 0.15"° 0.06"° 0.05™
Irrigation (Ll 2 1.03 0.55" 095"
Species xS 1 0.55" 0.76 0.66 "
IXS 445 X gyl 2 0.04"° 0.007™ 0.08™
Error il (slbs 10 0/0171 0.0171 0.03
CV) Clyps cup - 9.8% 11.3% 13.85%

2oV 90 maw 0 )b gxe g 40 me s ol iy 4 ik g % NS
ns, % and ==: non-significant and Significant at 5% and 1% probability levels, respectively
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Table 4- Comparison of mean effect species on leaf total soluble sugars of Tagetes spp

5 Sles Jlosl 51y 59, Y Sl Jlos! 51 (w59, €Y Sl Jlos! 51 g 59, 1Y
] 21days after treatment 42days after treatment 63days after treatment
Species (mg g™ F W) (mg g* F W) (mg g™ F W)
(T.erecta L) bl 1.5217*% 1.3783° 1.54200°
(T. patula. L.)sgusl 2 1.1813° 0.9667° 1.15878°

s YD e Mo y3 B a3 (Sl (glaaly iz g0j] bl LSS By (gl (cla ySilio ygiw oy
Means followed by the same letter are not significantly different (P<0.05) based on Duncan’s multiple range test.
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Fig 2- TheTagetes spp leaves Soluble sugars changes affected by different levels of drought stress
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- 13.49% 7.76% 15.39% 13.92%

(CV) clus oo
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ns, **: non-significant and Significant at 1% and 5% probability levels, respectively
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Sy s glgizme 50

Joowe sy

RwWC Solution protein
Jlosl 51 ms 59, €Y Jlosl 5l e 3oy WY
591”_’ Sles Jlosl 51 g 59, VY Slosd Sl Jlos 51 g 59, 1Y o
31 21days after treatment 42days after 63days after treatment 63days after
Irrigation (mg g* F W) treatment (mgg* FW) treatments protein
(mg g F W) (mg g~ FW)
100%ET¢ 81.164° 80.093° 74.662° 71.641°
75%ET. 78.846 ° 76.776 2 68.232% 40.103°
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Means followed by the same letter are not significantly different (P<0.05)
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Background and objectives: Water stress is one of the most important environmental stresses in agriculture
and urban landscape management. Water stress has been defined as the induction of turgor pressure below the
maximal potential pressure. Previous studieshave showed that drought had been negative effects on
morphological, physiological and biochemical characteristics of plants. Changes in protein expression,
accumulation, and synthesis have been observed in many plant species as a result of plant exposure to drought
stress during growth plants. The maintenance of plant water potential during water deficit is essential for
continued growth and can be achieved by osmotic adjustment mechanisms resulting from the accumulation of
compatible solutes such as proline in the cytoplasm. Proline acts as a "compatible solute”, i.e. one that can
accumulate to high concentrations in the cell cytoplasm without interfering with cellular structure or metabolism.
Proline has a protective action which prevents membrane damage and protein denaturation during water stress.
Accumulation of sugars in different parts of plants is enhanced in response to the variety of environmental
stresses. Marigold(Tagetesspp.) is a genus of annual or perennial, belonging to the Asteraceaefamily, that is used
as a marginal flower in the landscape.Due to the fact that drought stress is one of the most important problems
especially in the agricultural industry and also in the landscape, it is necessary to study the damaging effects of
drought stress on plant characteristics. Therefore, the aim of this study was to investigate the effect of different
levels of water stress on physiological and biochemical characteristics of two types of pot marigold.

Materials and Methods: A research was conducted in order to investigate the effect of different levels of
water deficit (100 as control, 75 and 50 percent of potential evapotranspiration (ETcrop)) on trend changes of
leaf proline, total soluble sugars, relative water content and soluble protein changes in two species of pot
marigold (French and African) as a factorial experiment based on a randomized complete block design with
three replications. In this experiment, two species of pot marigold seeds (African and French) were planted in the
trays including cocopeat. Then seedlings were transplanted to pots with 19 x 16 cm dimensions. After
transplanting, the seedlings were irrigated well for 3 weeks. Then plants were irrigated with 100%, 75% and
50% ETcrop. Parameters such as leaf proline and total carbohydrates content, leaf relative water content were
measured three times at intervals of once every 21 days but the amount of soluble proteins was measured one
time in 63 days after treatment. Data analysis was performed using MSTATC software and mean comparison
was done by Duncan's multiple range test at 5% and 1% probability.

Results: The results showed that leaf proline and total soluble sugars increased with incrementin levels of
water deficit and the trend changes of leaf traits were increased with the passing of time. So that, in 43 days after
water stress treatment, leaf proline content had an increase of 3 or 4 times in 50% Etcrop irrigation treatment
compared with the control and 75% Etcrop irrigation treatment, respectively. The highest levels of leaf proline
(119.28 mg per gram of fresh weight) and total soluble sugars content (1.8 mg per gram of fresh weight) was
related to 50% ETc treatment. The amount of leaf total soluble sugars was also higher in African species
compared with French species. The results showed that the leaf soluble proteins and relative water content
decreased with reducingirrigation, so that the lowest amount of relative water content (57.9%) and soluble
protein (31.57mg per g fresh weight) were obtained in 50% ETc treatment.

Conclusion: When the plants were exposed to progressive drought stress, changes appeared earlier in
relative water content, whereas later effects in the levels of free proline, total soluble sugar, total soluble protein.
The results showed that irrigation had significant effects on all evaluated parameters such as leaf proline, total
soluble sugers, RWC and soluble proteins. Our findings also showed that there was no significant difference
between control treatment and 75% ETcrop treatment in the measured indices and it's importancfor optimal
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management of water in landscape couldbe considered. Finally, it can be expected that African species is better
than French species for planting in landscape.

Keywords: Irrigation, Potential evapotranspiration, Water deficit



