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ChloChlophyll a =

(19.3 x A663 —0.63 x A645) V/100 W [¥]
ChloChlophyll b =

(19.3 x A645 —-3.6 x A663) V/ 100 W [¥]
Carotenoids =

100(A470) — 3.27(mg chl.a) — 104(mg chl.b)/
227 [¥]
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Table 1. Analysis of variance of drought stress on photosynthetic components of Satureja hortensis L. plant.
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Sources of freed Photosynthetic Transpiration Stomatal Carboxylation CO: Sxmgid o
variations om Rate Rate Conductance Efficiency Substomatal PWUE
e 2 0.017" 0.003"¢ 0.0000006™  0.0000001™ 4,71 0.44"
Repeat
S5 68343 0.853 0298188  0.0001567*  15937.40" 373"
Drought
el o 00141 0.01 0.000024  0.0000008 56.13 0.16
Error
D Sl care gy 3.34 2.07 2.53 2.09 4.25
C.V. (%)
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ns and ** are not significant and significant at the probability level of 1%, respectively.
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Table 2. Comparison of the effect of drought stress on photosynthetic components of Satureja hortensis L. plant.
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e e Gl cabe gedleSeS  Jslegge TS
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Treatment Rate Rate Conductance Efficiency Substomatal PWUE
(umolCO> m?s1)  (mmolH0 m?s?) e (molCO, m? s —--eeeemv (mmolCO, m?s™) g:;ﬁlzcooli
T100 18.17° 2.07% 0.329° 0.040° 450.05° 10.68°
T80 15.12° 1.46° 0.293° 0.040° 373.47° 10.37°
T60 11.90°¢ 1.12¢ 0.209¢ 0.036 326.65° 8.78"
T40 7.01¢ 0.83¢ 0.105¢ 0.025°¢ 279.19¢ 8.46
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The same letters indicate no significant difference with the Duncan test at the probability level of P<0/ 05.
T100: 100% water requirement, T80: 80% water requirement, T60: 60% water requirement and T40: 40% water requirement.
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Table 3. Analysis of variance of morphological traits of Satureja hortensis L. plant under drought stress conditions

(Means of squares) Ol o (Sl
59;:‘ L olass SAS 05 Sy S 39
a> 40 as L . . . L) SlS ) . . e
el R e T TSR aasi gy
L bt . >  Numberof . gy S 49 S5 a8le  pry weight of
Ol s’ aleo Degrees 9 Sub- single plant wlw 5l Dry weight  Dry weight leaves and
Sources of of Height branch sub- Stem of the root of the stem flowers
variations freedom Plant  height branches  diameter Single plant _ Single plant _ Single plant
Sk 2 0.09 0.646 1 0.0002 0.00 0.00 0.00
Repeat
sl 3 35.67" 56.243"  117.64™ 2.29™ 0.002"" 0.002™" 0.015™
Treatment
shabilales 6 108 0368 056 00012 0.0 0.00 0.00
Error
Woledicere 541 372 2.50 1.58 0.22 0.24 0.14
CV. (%)

** Significantly at a level of 1%.
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Table 4. Comparison of Morphological Characteristics of Satureja hortensis L. Plant under Drought Conditions

I 9 S SS9
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! L S (=50 (@) 4y S () 4igr S5 Dry weight of
Water (@M &g (€M) £ Nymper of (mm) Dry weight of Dry weight of leaves, flowers and
stress Height Sub-branch single plant Stem the root the stem branches of a single

level Plant height sub-branches diameter  Single plant Single plant plant (g)

T100 48.0* 31.5% 36.7% 3.2¢ 0.220* 0.890? 0.866*

Tso 44.8° 27.2° 32.3b 2.7° 0.211° 0.823° 0.820°

Teo 42.0¢ 24.2¢ 28.0¢ 1.9¢ 0.196°¢ 0.762°¢ 0.765°¢

T4o 39.0¢ 20.4¢ 22.0¢ 1.24 0.161¢ 0.717¢ 0.705¢

Siiwd 0 Jleil mhas 55l sxe g lel B gl)ls Sls ygeiT bl i g 8 50 (LS f By b ola Sl

5l sy BeT40 5 T LS

2o ys £+ T60 (ST 5L sy A T80 ¢ T 5L sy V- + T100

Averages with non-identical letters in each column based on the Duncan test have a significant statistical difference at a

probability level of 0.05.
T100: 100% water requirement, T80: 80% water requirement, T60

: 60% water requirement and T40: 40% water requirement.
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Table S. Mean Squares of the effect of the drought stress on photosynthetic pigments of Satureja hortensis L.

(Mean squares) Ol o Sl
Oy oo @l axys  adeels b Judy ks S Jsbs ks R
S.0.vV D.F. Chlorophylla  Chlorophyllb  Total chlorophyll  Carotenoid
Repeat SIS 3 00.0008™ 00.0012m 00.0039m 00.0013m
orought S g3 02177" 0.2108" 0.8568"" 0.2046"
Error s o (slas 9 0.0021 0.0020 0.0081 0.0019
C.V. (%) (1) Ol guads b - 0.72 0.83 0.76 3.47

oy ) 50 Jleisl e )8 o pixe o pe e ol gy M

ns#%: Not significant and significant at P<0.05 and P<0.01, respectively.

0370 & mgid o 3SU) 2 (SS i S nSilee dumlio F Jgux
Table 6. Mean Comparison of the effects of drought stress on photosynthetic pigments in Satureja

hortensis L.
) a Judg ks b Judg s I Sg )l

slesd Chlorophyll a Chlorophyllb  Total chlorophyll Carotenoid

Treatment (mg.gr fw) (mg.gr fw) (mg.gr fw) (mg.gr fw)
T100 6.61* 5.75% 12.36° 1.55%
Tso 6.37° 5.53° 11.90° 1.34°
Téo 6.23¢ 5.38¢ 11.61¢ 1.19¢
Tao 6.06¢ 5.214 11.27¢ 1.014

oo iy Jliol mhaw js (Sl glasels wiz aesl Gulul i caiiie St By > lls 4T Sla ke 5w ;o 40

Al gl g glas

&5 s, FeT40 5 ST 5Ls ssys 0 T60 (ST 55 sy A T8O ¢ T 5Ls sy V- - T100
Means in each column followed by similar letter(s) are not significantly different at 5% probability level,

using Duncan's Multiple Range Test.

T100: 100% water requirement, T80: 80% water requirement, T60: 60% water requirement and T40: 40%

water requirement.
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Abstract

In order to better management of plant performance under conditions of drought stress and study of the
condition of plant growth, transpiration, plant stomatal conductance, plant photosynthesis (main
determinant of plant growth), photosynthetic pigments (chlorophyll a, chlorophyll b and carotenoid), a
completely randomized block design with three replications was conducted in the Faculty of Agriculture
of Lorestan University in 2017. The water stress treatments including 100, 80, 60 and 40 Percent of
water requirement were applied. Irrigation was performed based on weighing method. Gas exchange
measurements and morphological harvesting were done 80 and 90 days after stress. Results showed that
water stress treatment has a significant reduction of stomatal conductance, transpiration rate,
photosynthesis rate, intercellular CO, concentration, photosynthetic water use efficiency and
carboxylation efficiency. The highest values of the above parameters were related to control treatment
and the lowest values were observed in treatment of 40% of water requirement. these values were
decreased 68.08%, 59.99%, 61.42%, 37.96%, 20.79% and 37.5%, respectively, compared to the control
treatment. As the result showed, the amount of stomatal conductance, transpiration rate, photosynthesis

rate are affected by drought stress more than other parameters. Photosynthetic pigments were decreased
significantly by increasing drought stress. The highest and lowest of chlorophyll a and b and carotenoid
observed in control and heavy drought stress. Finally, drought stress significantly reduced the growth
parameters such as plant height, stem diameter, dry weight of the plant.

Keywords: Drought stress, Photosynthetic rate, Summer savory, Stomatal conductance, Transpiration
rate
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