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Today, climate change and its main consequence, drought stress, beside the increase in the
world's population, have faced a serious challenge in stablishing food security in most of the
world's countries; therefore, the need to pay attention to drought stress studies in order to
identify resistance mechanisms in plant varieties that lead to maintaining the production
potential in agricultural products is very vital. In this study, the anatomical evaluation of two
sunflower lines DM-2 and H158A/H543R was done based on a completely randomized
design with three replications at the 8-leaf stage under normal and drought stress of 30% of
the pot capacity. For this purpose, the thickness of the collenchyma, epidermis, brain
parenchyma and skin parenchyma tissues of the stem was measured after staining using a
reticulated lens and optical microscope in each one of normal and drought stress conditions
and the number of cells in collenchyma tissue layer was counted. The anatomical comparison
of two tolerant and sensitive lines of sunflower was also done after recovery. The results of
analysis of variance showed the influence of stem anatomy from stress conditions. Epidermal
and brain parenchyma tissues showed the highest thickness in the tolerant line under normal
conditions. The highest thickness of skin parenchyma tissue was observed in the tolerant line
under drought stress conditions as well as in the sensitive line under normal conditions. In
the recovery conditions, a significant difference was observed in the thickness of epidermis,
brain parenchyma, and skin parenchyma tissues of studied lines. The results showed that the
tolerant line had the highest thickness of skin parenchyma tissue, so the increase of skin
parenchyma tissue is confirmed as part of the important mechanisms of irreversible

resistance.
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Source of variation Degree of Character (Micrometer)
freedom Epidermal tissue = Cortex Parenchymal  Pith Parenchymal
thickness tissue thickness tissue thickness

Genotype 1 8.33™ 150.521™* 52.08"

Irrigation conditions 1 75" 229.688"" 833.33"""
Genotype x Irrigation conditions 1 75" 567.188""* 52.08"
Experimental error 8 2.604 2.604 6.771
Coefficient of variation (CV) 5.234 3.136 2.715
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Character Genotype Treatment
(Micrometer) Tolerant line Susceptible line Normal conditions Drought stress
Epidermal tissue thickness 31.66% 302 33.332 28 33b
CorteX_Par.enchymal tissue 55 47,92 5583 47.08°
thickness
Pith Parenchymal tissue thickness 97.922 93.75% 104.172 87.50°
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Character Normal-Tolerant line Drought stress- Normal- Drought stress -
(Micrometer) Tolerant line Susceptible line Susceptible line
Epidermal tissue thickness 36.667° 26.667° 30P 30P
Cortex_Parenchymal 52.50° 57.500 59.167° 36.667°
tissue thickness
Pith Parenchymal tissue 108.33¢ 87.500¢ 100° 87.500¢

thickness
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Sunflower line Irrigation Degree of Mean square
conditions freedom Epidermal tissue Cortex Parenchymal tissue Pith Parenchymal tissue
thickness thickness thickness
Tolerant line Normal-drought 1 150%%* 37.50% 651.04%**
stress
Suseptoble line  Normal-drought 1 2.958E-29" 759 37 375.03 %
stress
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™ not significant; *, ** *** significant at the level of 5, 1, and 0.1%.
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Character TN(l)rmalt ill:rig?]t)il(\)/il 2—) D{o:lght itll:ess- Ngrmal i;ll*)iigalt.ion - ;)rougl}t bsltrf.ss-
Mi ¢ olerant line - olerant line usceptible line usceptible line
(Micrometer) (DM-2) (H158A/H543R)  (H158A/H543R)
36.667 26.667 30 30
Normal irrigation -Tolerant line ~ aon e -
(DM-2)
Epidermal Drought stress-Tolerant line . B . .
tissue thickness (DM-2)
Normal irrigation -Susceptible - - _ ns
line (H158A/H543R)
Drought stress-Susceptible line o . ns R
(H158A/H543R)
52.50 57.50 59.167 36.667
Normal irrigation -Tolerant line ) - - asn
(DM-2)
Cortex Drought stress-Tolerant line wn B s .
(DM-2)
Parenchymal Lo .
tissue thickness Normal irrigation -Susceptible o s B .
line (H158A/H543R)
Drought stress-Susceptible line - asn won
(H158A/H543R)
108.33 87.500 100 87.500
Normal irrigation -Tolerant line ) . s .
(DM-2)
Pith Drought stress-Tolerant line . R sus ns
(DM-2)
Parenchymal o .
tissue thickness Normal irrigation -Susceptible - . B .
line (H158A/H543R)
Drought stress-Susceptible line - ns won B
(H158A/H543R)

doyd Y 9 S gy sl grdaws j3 s gme FHEEFEK ¢ Iy Lxs i ns
ns not significant; *, ** *** sjgnificant at the level of 5, 1, and 0.1%.
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Source of variation Degree of Character (Micrometer)
freedom Epidermal tissue Cortex Parenchymal Pith Parenchymal
thickness tissue thickness tissue thickness
Treatment 1 9.37% 337.50* 1504.16**
Experimental error 4 0.00 14.58 1.04
Coefficient of variation (CV) 0.00 7.05 0.93
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Character Genotype
(Micrometer) Tolerant line Susceptible line
Epidermal tissue thickness 27.5b 302
Cortex parenchyma tissue thickness 61.662 46.66°

Pith Parenchymal tissue thickness 93.33° 125°
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Recovery conditions - Susceptible line Recovery conditions - Tolerant line (DM-2)
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