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Abstract

Introduction:Water defficency stress is one of the most two abiotic
stresses that can affect plant growth and development. Salvia is one
of the important medicinal plants that has several medicinal
properties.

Methods:In the present study, the effects of different levels of water
deficincy including 25, 50, 75 and 100% of soil field capacity on
photosynthetic parameters in two sensitive and resistant species of
salvia were investigated by JIP-test method.

Findings and Conclusion:The results of this study showed that with
increasing water defficency stress the number of active reaction
centers (RC / CS), the amount of electron transfer in the
photosynthetic system (ETo / CS), the efficiency of light reactions in
photosystem II (¢Po / (-1 ¢Po)), Efficiency of biochemical reactions
in electron transfer chain (yo / (1- Yo)), efficiency of electron
delivery to photosystem I (6Ro / (1- 6Ro)) and performance index of
electron transfer from the beginning of photosystem II to the end of |
(PI total) has been reduced and the amount of energy loss in antenna
chlorophylls (DIo / CS) has increased. The results of this study also
showed that the negative effects of water defficency stress on these
parameters in the susceptible species of Salvia (Salvia officinallis)
were more than the resistant species (Salvia virgata).
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Extended Abstract

Introduction

Drought stress or water deficiency is
one of the most important
environmental stresses that can have
many effects on morphology, physiology
and metabolism of plants. In most
plants, the response to stress conditions
depends on the ability of the
photosynthetic system to respond to
stress. Stress conditions can change the
characteristics and fluorescence
intensity of chlorophyll a. Analysis of
kinetic changes in chlorophyll a
fluorescence provides important
information about the structure and
function of photosynthesis apparatus. In
the JIP-test method, the initial
information  obtained from the
fluorescence kinetics of chlorophyll a is
converted into biophysical parameters
through  special  software.  This
information provides interesting
physiological interpretations of how
electrons are transferred in the
photosynthetic electron transport chain.
In recent years, the use of medicinal
plants has been considered due to the
harmful effects of chemical drugs. Salvia
is the largest genus of plants in the sage
family Lamiaceae. The genus Salvia
includes hundreds of species that are
geographically dispersed around the
world. 58 species of this genus are
found in Iran and 17 of which are native
to Iran. Salvia is used as an antibacterial,
antifungal, antiviral, antiperspirant,
antihypertensive, anti-inflammatory,
astringent, appetite suppressant and
diuretic. In this study, the effects of
drought stress on the photosynthetic
system of salvia will be investigated
using JIP-test method.

Materials and Methods

This research was carried out in the
form of a factorial experiment based on
a completelyrandomized design using
three replicates, in the greenhouse of

Marvdasht Islamic Azad University,
Marvdasht, Iran in 2018-2019. Drought
stress was applied in four levels
including 25, 50, 75 and 100% of soil
field capacity. For this study, the seeds of
five different species of salvia, including
Salvia officinalis, Salvia Virgata, Salvia
Mirzayanii, Salvia nemoroza, Salvia
verticillaa were prepared from Isfahan
Pakan Bazr Company. In the first step,
the effects of drought stress were
applied to 5 different species of salvia
plant and then by measuring some
vegetative  parameters the most
resistant and sensitive species in these
five species were selected. In the second
phase, Salvia Virgata(resistant species)
and Salvia officinalis (sensitive species)
were cultivated and after one month,
the fluorescence of chlorophyll a was
measured through the Handy PEA
device and analyzed by JIP-test method.

Findings and disscution

The results of this study showed that
with increasing water defficency stress
the number of active reaction centers
(RC / CS), the amount of electron
transfer in the photosynthetic system
(ETo / CS), the efficiency of light
reactions in photosystem II (¢@Po / (-1
@Po)) , Efficiency of biochemical
reactions in electron transfer chain (o
/ (1- Y0)), efficiency of electron delivery
to photosystem [ (6Ro / (1- 8Ro)) and
performance index of electron transfer
from the beginning of photosystem II to
the end of I (PI total) has been reduced
and the amount of energy loss in
antenna chlorophylls (Dlo / CS) has
increased. The results of this study also
showed that the negative effects of
water defficency stress on these
parameters in the susceptible species of
Salvia (Salvia officinallis) were more
than the resistant species (Salvia
virgata). The reduction in active
reaction centers indicates that one of
the reasons for the decline in

16 Water Resources Engineering Journal. 2022; 15 (52):15-28



Jafarinia etal

photosynthetic performance index in
sensitive salvia species is the decrease
in the amount of active reaction centers
in the photosynthetic apparatus in
stress conditions. Analysis of the
biphasic data so obtained suggested the
presence of three distinct populations of
PS 1II centers in the chloroplast, termed
as PS Ila,PSIIB and PS Ily. These
components are probably
interconvertable depending on the
environmental conditions, and the
active centers seem to get converted
into inactive centers. PS Ila may
dissociate into free LHC II and PS II
and the latter may migrate from the
grana to the non-appressed thylakoid
membranes. The amount of energy
dissipation of the photosynthetic system
does not change much compared to
other parameters. Accordingly, it can be
concluded that the energy dissipation at
the leaf surface may not have been one
of the sensitive points of the
photosynthetic electron transport chain
in drought stress. The decrease in the
amount of electron transfer in the
electron transport chain can be due to
the decrease in the performance of the
oxygen-evolving complex. Decreased
light absorption efficiency, reduced
electron transfer chain, damage to
electron receptors at the end of
photosystem | and reduced
intermediate chain carriers are reasons
for reduced photosynthetic
performance from the beginning of
photosystemll to the end of
photosystem I.
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