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Table 1- ANOVA for the effect of irrigation intervals and anti-transpiration compounds on some triats of Nigella sativa

Ol o (ke
Mean squre
e . ay’ . i 5 luS Ll o )3 Sl 5 ySlos
P F IS i Judg IS gy, oo kS S o e O S
SVB «%; Chlorophyll  Carotenoids  Proline Phenolic Essential oil Esser)tlal oil
U df compounds percentage yield
<
Rep;ijcs;tion 2 0.099m 0.00004m 0.75" 1346.57** 0.0005" 0.29"
ig ;ﬁ)::“ - 1 7.89%* 0.14**  44265"* 333715.66%* 0.008%* 226.16°
I sl
"‘Ll;r‘ér 2 0.15 0.0001 2.23 2348.02 0.00016 0.38
a
A“;{I‘ t“;‘;n:;“;’;] t 9 0.55%* 0.0027**  44.77** 12272.15%* 0.003* 13.96%
G 0o SlaS 5 X gl 590
'”'gztr:gg‘i’;aﬁpt" 9 0.1 0.69" 0.28"™ 1751.4" 0.0015¢ 8.35%
Interaction
5 clas
GICEfrosr 36 0.1 0.0005 10 1277.95 0.0005 12.84
b

duopd ) 50 Jleis] zglaw 3 5 dme OS] 3559 oaimd LS (o Sy *Hg*
", * and ** indicate non- significant and significant at the 5% and 1% of probability levels, respectively.
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Figure 1- Interaction effect of irrigation intervals xanti-transpirant on proline content of Nigella sativa plant
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Table 2- Mean comparisons of the effects of irrigation intervals and anti-transpirant on some traits of Nigella sativa

ko KOS 2l 34395,8 Ao il aoyy bl 38hes
Trea:m:ents Phenolic Compounds Chlorophyll  Carotenoids Proline Essential oil % Esseril;:gl oil
(mg/100g DW) (mg .g?) (mg g% (umolg*fw) (viw) Y
(kg/ha)
Skl Jolsd
Irrigation interval
gjé)a A 560.58b 5.90 0.76b 7.2 0.16a 10.01a
ys
12’;: 709.74a 6.03a 0.81a 12.72a 0.13b 6.13b
ys
By OS5
anti-transpirant
Jals
Control 742.81a 5.33ef 0.74d 17.74a 0.2a 9.4b
oligs
Chitosan 0.25% 577.5d 6.44b 0.8b 8.77d 0.14cd 8.12¢c
Ch.tiljﬁo 506 600.16¢cd 5.32f 0.72de 9.27bc 0.14cd 9.26b
itosan 0.5%
ligs
Chitosan 1% 599.48cd 6.2¢c 0.81b 9.44b 0.18ab 10.72a
05yl JHuaoge
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Figure 2- Interaction effect of irrigation intervals x anti-transpirant on essential oil of Nigella sativa
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Introduction: Nowadays Nigella Sativa plant is considered as a one of the most important kinds of medicine.
Almost all the metabolic activities of plant cells, including the construction of active ingredients in medicinal plants,
depend on water. Lack of absorbable water by plants can lead to the morphological, physiological and biochemical
changes, including decrease of cell swelling and growth and thus reduction of leaf area and plant height, stomatal
closure and photosynthesis restriction, increase in the soluble compounds for regulating the osmotic pressure,
reduction of nutrient absorption and ultimately reduction of crop production. The use of anti-transpiration compounds
is considered as a promising tool for the regulation of transpiration in respect of water conservation at an optimal level,
where the strategies such as the use of anti-transpiration compounds have the potential for transpiration regulation. The
aim of the present study is to improve the biochemical characteristics of medicinal plant N. sativa by anti-transpiration
compounds under drought stress conditions.

Materials and Methods: The research was done using a split plot experiment based on a randomized complete
block design with three replications. The irrigation intervals (8 and 16 days) in main plots and anti-transpiration
compounds of chitosan (0.25, 0.5 and 1 %), Plantago psyllium mucilage (0.5, 1 and 1.5 %) and Arabic gum (0.25, 0.5
and 0.75 %) were put in subplots with three replications. The distance between the main plots in each block and
distance between the two blocks were also assigned as 100 cm and 200 cm, respectively; so that the moisture content
of a plot had no effect on the adjacent plots. Anti-transpiration compounds were sprayed simultaneously with applying
drought stress till the flowering stage once a week at sunset. Phenolic compounds, proline, chlorophyll, carotenoids,
essential oil were measured.

Results and Discussion: The results showed that there were significant differences between treatments in all
studied traits. The best rate of the measured traits was observed at 8-day irrigation interval and chitosan treatment. The
results obtained from the study showed that the effect of irrigation intervals and anti-transpiration compounds on the
measured traits were significant. The best rate of the measured traits was observed at 8-day irrigation interval and
chitosan treatment. The amount of phenolic compounds, proline, chlorophyll and carotenoids increased at 16-day
irrigation interval, in which the increase is considered a type of drought tolerance mechanism. Different levels of anti-
transpiration compounds decreased the chlorophyll, carotenoids, phenolic compounds, proline, essential oil percentage
and yield.

Conclusion: The important processes, including nutrition, photosynthesis, stomatal opening and closure and
growth are all influenced by water. Plants are constantly living in tension and develop morphological and
physiological changes in the structures and compositions and chemical processes for coping with this tension. In this
study, it was observed that the level of phenols, proline, chlorophyll and carotenoids would increase at 16-day
irrigation interval, where the increase is considered as a drought tolerance mechanism. The anti-transpiration
compounds also led to the significant changes in terms of all the studied traits compared to the control, indicating the
effectiveness of theses natural compounds. As the above compounds are natural and biodegradable, as well as safer
and less expensive than other chemical anti-transpiration compounds, they can serve as a good alternative to the
chemical compounds. Cognition and expertise in water relations of plant and drought stress tolerance is considered as
the main program in agriculture and the ability to withstand this stress is of great economic importance.
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