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Effects of drought and salinity stresses on some morphological and physiological
characteristics of Narcissus tazetta L. flower
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ABSTRACT

Drought and salinity are among the most important factors limiting plant growth in many parts of the world. The
purpose of this study was to investigate the interaction effects of drought and salinity stresses on some morphological
and physiological factors of Narcissus tazetta L. This pot experiment was conducted as a factorial based on
completely randomized design with three replications at the Faculty of Agriculture, University of Birjand in 2017.
The treatments included sodium chloride (NaCl) in four levels 0 (control), 20, 40 and 60 mM and drought stress in
four levels 30, 50, 70 and 90% of field capacity. The results showed that salinity and drought stresses decreased
length and width of leaf, dry weight of shoot and bulb, relative water content and chlorophyll content. However, the
effects of salinity and drought stress and their interaction on reducing the number of flowers in flowering stem were
not significant. In contrast, electrolyte leakage and proline content were increased under these two stresses. In
general, the results showed that in the range of applied treatments, the destructive effects of salinity stress on growth,
ornamental and physiological traits of N. tazetta flower were more than drought stress.
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Table 1. Physiochemical characteristics of soil and water used in this experiment

Soail Water
Silt Clay Sand FC EC Na EC Na
Texture %) %) %) @ PH odsm) (megn) (ds/m) PH (meg/l)
Sandyloam 29 28 43 20 81 194 110 11 779 56
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Table 2. Results of variance analysis for physiological and morphological traits of Narcissus tazetta L.
MS

Source of variation df Leaf Leaf Dry weight Dry weight Length of Flower Flower
length width of leaves of bulb flowering stem diameter  number
Salinity 3 407.87 0.58 0.93 3.01 122.26 0.96 0.13®
Drought 3 586707 096" 0917 11.497 41377 0.68” 0.24™
Salinity x drought 9 50.527 0.04™ 0.337 2.197 16.50" 0.157 0.12"
Error 30 10.16 0.02 0.10 0.52 0.49 0.16 0.18
CV (%) 10.14 10.88 28.36 9.20 3.87 3.35

9.68

SIS g Sglds 398 g ao,3 B g ) mhaw (o o sime Dglal oS 5 4 NS g

*, ** ns: Significance at 5 and 1 of probability levels and non-significance, respectively.
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Continued table 2. Results of variance analysis for physiological and morphological traits of Narcissus tazetta L.
MS

Source of variation  df RWC Electrolyte leakage  Leaf proline  Chlorophylla  Chlorophyll b Total chlorophyll
Salinity 3 14830 230.62 0.0322 0.224 0.480 1.315
Drought 3 298.707 30051 0.0207" 0.374” 0.697" 2.0507
Salinity x drought 9 8765~ 31.347 0.0027" 0.075" 0.098™ 0.268™
Error 30 2761 0.64 0.00018 0.009 0.020 0.034
CV (%) 8.07 2.23 1.88 12.35 24.17 13.29

OIS s Dglds 055 g w010 0 g ) mhaw jo o ciee Dgld oS5 A NS g ek

*, ** ns: Significance at 5 and 1 of probability levels and non-significance, respectively.
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Table 3. Mean comparison effect of drought and salinity stresses on physiological and morphological traits of
Narcissus tazetta L.

Leaf Leaf Dry weight Dry weight Length of Flower Flower
Treatments length width of leaves of bulb flowering stem diameter number
(cm) (cm) (g/plant) (g/plant) (cm) (cm)
Drought (%FC)
90 38.83% 1.65° 1.30° 8.99° 20.54 2.56° 462
70 33.36°  1.55® 1.29° 7.80° 18.16° 2.21° 450°
50 31.51° 1.43° 1.222 7.95° 17.54° 2.12° 4542
30 22.04° 1.00° 0.72° 6.60° 16.08¢ 2.00¢ 4.29°
Salinity (mM)
Control 37.93° 1.68° 1522 8.43° 22.33¢ 2.56° 450°
20 34.17° 1.50° 1.10° 8.06% 18.62° 2.34° 4.62°
40 29.04° 1.25° 1.07° 7.47% 16.29° 2.01° 445
60 24.61¢ 1.20° 0.85° 7.38° 15.08¢ 1.97° 437°

OS5 I Sslsd o (Kielshise Dlao p 55 5 (i Sl AT (5Sle dnalie ¥ Jgaar aaldl
Continued table 3. Mean comparison effect of drought and salinity stresses on physiological and morphological traits
of Narcissus tazetta L.

Treatments RWC Electrolyte leakage Leaf proline Chlorophyll Chlorophyll Total chlorophyll
(%) (%) (pmol/g FW) a (mg/g FW) b (mg/g FW) (mg/g FW)

Drought (%FC)

90 70.35% 31.19° 0.661¢ 1.064° 0.929* 1.993%

70 66.98% 32.94° 0.698° 0.747° 0.611° 1.358"

50 64.32" 36.89" 0.721° 0.762" 0.464° 1.226"

30 58.55° 42.47° 0.760% 0.658° 0.382° 1.041°
Salinity (mM)

Control 70.30% 29.40° 0.683™ 0.996° 0.825% 1.821%

20 63.59" 36.99 0.677° 0.781° 0.668" 1.450°

40 63.51° 38.27° 0.693° 0.787° 0.539° 1.326"

60 62.81" 38.83* 0.787% 0.668° 0.353¢ 1.021°

55l e gl auoyd B Jleizl mhans 13 (S5l yge3l bl diies gt 8 10 S e By gl a5 Sl Sl
Means in each column, followed by similar letters are not significantly different at the 5% probability level using Duncan test.
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Table 4. Mean comparison interaction effect of drought x salinity stress on morphological and physiological traits of
Narcissus tazetta L.

Leaf Le_zaf Dry weight  Dry width Ler?gth of l_:lower Chlorophylla  Chiorophyll b Total Flower
Treatments length  width of leaves of bulb fowering stem diameter (mg/g FW) (mg/g FW) chlorophyll number
(cm) (cm) (g/plant) (g/plant) (cm) (cm) (mg/g FW)
Salinity ~ Drought
(mM) (%FC)

0 50.67°  2.08 2.00% 10.18* 30.00° 332 155 1.40° 2.95% 450°

0 70 4200° 176 2,03 8.85 21.00° 2.39° 0.87* 0.90™ 1.77% 4.66°
(Control) 50 36.22° 1.72™ 1.14%f 7.14%t 20.33% 2.34° 0.87™ 0.67%* 1.55% 450
30 22839 116" 0.90%f 7.57%% 18.00°f 2.21¢ 0.67%9 0.329" 1.00% 433°

%0 2483 181° 1445 8.96% 19.00% 2.81° 0.85"7 1.05° 1917 5.00°

2 70 3417 161 1.28% 8.03™™ 19.50% 2.35° 0.82% 0.64° 1.47%f 4.66°
50 34339 153 1.09% 8.19™ 18.66% 2.21¢ 0.79%f 0.39" 1.19% 4.66°

30 23330 1,03 0.58f 7.07% 17.33% 2,02 0.64°% 0.57%9 1.22°7 416

N 3183%® 1300 096 757 17.339 2.09% 1.03° 0.83% 187 450°

20 70 30.17%"  1.45° 0.93%f 7.83% 16.83"’? 2.08% 0.61% 053" 1.15" 450
50 3067 1.28°" 1.61%° 8.30™ 16.16%" 1,970 0.71%9 0.43°" 1.4 433

30 23509 1.00" 0.77% 6.18" 14.83% 1.919 0.78°¢ 0.34% 1.121" 450

N 28007 1.40% 0.807 9.23% 15.83 2,027 0.80°% 0.42° 1.23 450°

60 70 271059 1.40% 0.94°%f 6.51° 15.33?k 2.00°% 0.67%9 0.35%" 1.02" 4.16°
50 24830 1.20 1.03°f 8.19™ 15.00% 1.98°% 0.66°" 0.35% 1.01% 4.66°

30 1850"  0.83' 0.63" 5579 14.16 1.81° 053¢ 0.28" 0.81" 416

S50l e gl auoyd B Jleiml mhans 13 (S5l g0l bl diiiaed gt B 10 S e By gl a5 Sla o Sile
Means in each column, followed by similar letters are not significantly different at the 5% probability level using.
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