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Salt stress effect on some ecotypes of motherwort (Leonurus cardiaca L.)
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ABSTRACT

Due to decreasing of suitable land for agriculture and increasing of the saline lands and also the importance of
Leonurus Cardiaca, Identification of tolerant medicinal plants to salinity is most important. The experiment was run
as factorial experiment based on randomized complete block design with three replications. Four salinity levels were
applied by irrigation with solutions containing NaCl that made EC of 0 (control), 4, 8 and 12 ds/m treated on four
ecotypes of Taleghan, Khansar, Sarab and Kerman to measure dry weight of shoot and root, shoot length, leaf area,
root length, chlorophyll, carotenoids, prolin, total phenol and elements. Results showed that effect of population and
their salinity and interaction effects were significant in most of the measured attributes. Dry weight of shoot and leaf
area decreased with increasing salinity level. Kerman ecotype had the highest amount of root dry weight than other
ecotypes in all treatments, and had a highest amount of shoot dry weight (33.43 g) as well. Amount of sodium
increased with increasing salinity levels, while the amount of potassium, and Calcium decreased. In all treatments,
Taleghan and Kerman ecotypes had the highest amount of potassium in shoot. The highest level of shoot calcium
(7.75 mg/g™* dw) was in Kerman ecotype. Kerman ecotype was superior in most of traits.

Keywords: Elements, Leonurus cardiaca, morphological and physiological traits, salinity.
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Table 1. Accessions of Leonurus cardiaca, used in this study, their species, origin and Collection areas

Population no. Province Location Altitude(m) Longitude Latitude
1 Alborz Taleghan 1850 E 50°45°34.51” N 36°10°27.80”
2 Isfahan Khansar 2210 E 50°17°57.65” N 33°15°50.63”
3 Eastern Azerbaijan Sarab 1687 E 47°31°40.24” N 37°55°59.28”
4 Kerman Madun 2600 E 56°50°31.49” N 29°18°36.71”
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Table 2. Analyze of Variance of morphological traits in different ecotypes of Leonurus cardiaca

Mean of squares

S.0.vV df Shoot dry weight Root dry weight Shoot length Root length Leaf area
(@ (@ (cm) (cm) (cm?)

Block 2 13.87 4.21™ 106.53" 1.94" 245798.65™
Ecotype 3 1885.09™ 2086.88" 618.40" 160.35™ 24480703.63™
Salinity 3 25.19™ 1007.55™ 161.10™ 46.63" 2428810.61"
Ecotype x Salinity 9 3.35™ 284.74" 70.41" 11.68"™ 1346445.30
Error 30 3.02 14.63 22.32 9.09 497553.9
C.V. 11.83 21.59 10.03 13.15 12.40

ns, *, **: are non-significant and significant at 5 and 1% at probability levels, respectively.
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Table 3. Mean Comparison of interaction effect of

ecotype and salinity for morphological traits in
Leonurus cardiaca

Treatment Shoot dry weight (g)  Root length (cm)

Ecotype
Taleghan 8.92° 24.98°
Khansar 9.16° 24.91°
Sarab 7.20° 24.33%
Kerman 33.43% 17.45°
Salinity
Control 15.86% 25.54%
4 15.79° 22.27°
8 14.26° 23.04%®
12 12.81° 20.83°
Error 3.02 9.09
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Table 4. Slice of interaction effect of ecotype and salinity in different ecotype of Leonurus Cardiaca

Mean of squares

SOV df Root dry weight (g) Shoot length (cm) Leaf area (cm?)
Taleghan 3 124527 177.037 318519™
Khansar 3 131.68™ 22.26" 440578"
Sarab 3 48.06" 229.02™ 2144976"
Kerman 3 1557.51" 44.02" 3564073"

ns, * and ** are non-significant and significant at 5 and 1% levels, respectively.
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Table 5. Mean comparison of interaction effect of ecotype and salinity of morphological traits in different ecotype on
Leonurus Cardiaca

Salinity Ecotype Root dr()é)welght Sho% lI;);lgth Le(acf r:;’)ea
Taleghan 12.05° 62.33° 4346.2°
Khansar 19.06" 53.88% 5499.6™
Control o rah 12.55° 49.33 7729.7°
Kerman 62.75° 38.00° 6994.4%®
Taleghan 20.75 59.89° 5090.0°
4ds/m Khansar 17.23° 49.55° 3909.0°
Sarab 10.73> 52.83% 8047.6°
Kerman 49.22° 36.00° 7297 5°
Taleghan 8.86° 53.33° 4529.0°
8 ds/m Khansar 8.17° 50.00° 4525.8°
Sarab 3.35° 42.50° 7264.3°
Kerman 25.05% 44,16 5383.4°
Taleghan 5.82° 45.16™ 4502.7°
12 ds/m Khansar 5.61° 47.33° 4746.3%
Sarab 9.75° 33.00° 6400.5°
Kerman 12.45° 36.16® 5082.6°
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Table 6. Analyze of Variance of physiological traits in different ecotypes of Leonurus cardiaca

SOV d Prolin Total chlorophyl  Carotenoids  Total phenol  Na(shoot) K(shoot) Ca(shoot)
- (umolig™ fw)  (mg/g™fw) (mg/g'fw)  (mg/g'dw) (mg/g” dw) (mg/g™dw) (mg/g’ dw)
Block 2 85.23™ 5.97™ 0.18™ 17.81™ 0.026™ 0.02™ 0.6™
Ecotype 3 11113.797 5825 0.40” 38.41"™ 0.43™ 3537 18.4™
Salinity 3 1688.067 819.04” 0.44™ 55.67™ 1.077 0.58" 38.55™
Ecotype x Salinity 9  1096.75" 48.07™ 0.29" 63.87™ 0.31" 0.23" 0.9"
Error 30 124.74 12.67 0.087 38.24 0.016 0.027 0.43
(Y] 16.54 11.66 22.46 28.03 30.15 19.68 10.11

ns, *, **: are non-significant and significant at 5 and 1% levels, respectively
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Table 7. Mean comparison of interaction effect of physiological traits in study of different ecotypes of Leonurus Cardiaca

Salinity Ecotype Proline Total Chlorophyll Cartenoids Na (Shoot) K (Shoot)
(umol/g™ fw) (mg/g™fw) (mg/g™fw) (mg/g*dw)  (mg/g™ dw)
Taleghan 35.01° 41.11® 174 0.17° 1.75°
Control Khansar 53.3% 34.91° 1.31° 0.18% 0.9°
Sarab 72.93° 32.31° 1.37° 0.11% 0.38°
Kerman 79.02° 49.93° 1.84° 0.15° 1.62°
Taleghan 57.55° 39.28° 1.6° 0.13° 1.57¢
A dsfrm Khansar 65.9° 30.28° 1.33* 0.28° 0.66°
Sarab 142.24° 29.78° 1.2° 0.35° 0.11¢
Kerman 66.74° 38.67° 1.32 0.29 0.82°
Taleghan 53.1° 32.05° 1.14° 0.49® 1.6°
8 ds/m Khansar 50.08° 13.73° 053° 0.1° 0.12°
Sarab 1372 27.12° 1.7 0.41° 0.3°
Kerman 40.38° 36.27° 1.42%® 0.7% 0.91°
Taleghan 42.64 29.05° 1.43° 1.53° 1.11°
12 dsfm Khansar 48.03 15.05° 1.17%® 0.28° 0.09¢
Sarab 99.02° 13.42° 0.73° 0.34° 0.63°
Kerman 37.21° 25.23° 1.2% 1.2° 0.84°
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