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Effect of microelements on seed yield and yield components of black seed
(Nigella sativa L.) under salinity stress
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ABSTRACT

Black seed is one of important ancient medicinal plants with various properties in traditional medicine. In order to
evaluate microelements (Fe and Zn) effects on seed yield and yield components of black seed in salinity stress, a
complete block design with three replications was conducted in Esfahan Agricultural and Natural Resources Center
during 2013-2014. Three water salinity treatments were control (0_, 3.5 and 5 dS/m and three levels of mineral
spraying, control, 0.1% and 0.2% Fe+Zn (as 3*3 factors). Fourteen characters of plants were measured and
calculated. According to results, the effect of salinity treatments on majority of traits was significant. By increasing
salinity stress, seed yield and biological yield decreased (70% and 67%, respectively) and the abnormal seed
percentage increased significantly (150%). In this experiment, the effects of Fe+Zn spraying were not clear, because
of abundance of these two elements in the soil. Also, emphasis on deficit signs in field is not suitable criterium for
microelements spraying in black cumin.

Keywords: abnormal seeds, medicinal plant, microelements, salinity stress, spraying.
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Table 1. Physicochemical characters of soil (dep. O - 30 cm)

Anions Cations Ca* + Mg* HCco* Cl S0~ Na*
(meg/l)
102 110 85 10.8 36 55.2 25
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Continued table 1. Physicochemical characters of soil (dep. 0 - 30 cm)
Gravel Clay Silt Sand 0.C N ECe H
(%) (%) (%) (%) (%) (%) (dS/m) P
20-25 20 22 58 144 0.14 1.75 7.64
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Table 2. Analysis of variance of microelements effect on seed yield and yield components of black seed
under salinity stress

M. S.
S.0. V. df  Folicule/ Unfertile seed / Seed / Seed / Capsule / Height Height
capsule capsule capsule plant plant of first branch of plant
Block 2 0.17™ 058" 497.37™ 374200™ 42.20 2.36™ 34,5™
Salinity (A) 2 156" 7.50™ 348220  2768833" 1595.2 58.30" 639.7"
Element (B) 2 0.31™ 24.80" 662.20™ 403349" 114.4 88.40"™ 140.1"
A*B 4 0.16™ 3.90” 236.60" 292798" 53.36 38.04™ 61.03"
Error 16 0.30 0.50 88.98 135247 51.20 31.56 14.60
C.V. 7.9 17.6 8.9 28.3 30.6 20.3 6.4

Doy ) 50 skl s 5o o de gl gae ST Dgg pus sk g

ns, *, **: Non significant and significant at 5% and 1% level, respectively.
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Continued table 2. Analysis of variance of microelements effect on seed yield and yield components of
black seed under salinity stress

S.0.V. M.S.
df Biological Seed Seed yield/ Flower/ 100-seed Pod Folicule /
yield yield/ha plant plant weight weight 1st capsule
Block 2 0.44™ 5.5™ 588.80™ 26400™ 8.7" 5.30™ 13.90™
Salinity (A) 2 584021 499209 33387603 2042.90™ 3865.1" 69.57™ 37.56"
Element (B) 2 27488.50™ 18162.80" 1521202" 172.28" 198.50™ 3.98™ 17.80"
A*B 4 20966 " 17688" 1349639" 68.80™ 120.30™ 6.35™ 291"
Error 16 13395 6752.30 569242 50.80 1243.40 3.91 1.89
C.V. 25.9 21.4 30.2 26.9 15.6 6.7 9.1
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Table 3. Comparing the averages of the traits

Folicule / Unfertile seed/ Seed/ Seed/ Capsule / Height of first Height of
capsule capsule capsule plant plant branch (cm) Plant (cm)
Salinity 0 7.20° 3.11° 119.70° 22787 37.80° 24.90° 67.40°
(dS/m) 35 7.40° 455 115.40°% 1059° 20.80° 29.90° 63.80°
5 6.60° 4.79° 83.70° 554.50° 11.50° 28.40% 51.1°
Feand Zn 0% 7.20° 3.86° 107.40° 15417 26.90° 27.80% 63.80°
0.1% 6.80° 2.65° 114.20° 1164° 19.80° 30.80% 61.90*
0.2% 7 5.94° 97.15° 1186° 23.40% 24.50° 56.50°
Salinity Fe and Zn
0 0% 7.407 3% 113.45° 2936° 46.70° 27 74.70°
35 0.1% 7% 2.80° 1272 1968° 30.70" 30° 68.70°
5 0.2% 7.20% 3.50™ 118.65° 1930° 36% 17.50° 58.80%
0 0% 7.80° 4.30° 122.10° 1113° 22.70% 27 64.70°
35 0.1% 7.30% 2.40° 128.30° 1020° 18.20% 33 66.80™
5 0.2% 7.10® 6.90% 95.70° 1045° 21.40% 29.30° 59.80%
0 0% 6.60° 4.20° 86.70™ 574.70° 11.30¢ 29.40% 51.90°f
35 0.1% 6.30° 2.70° 87.30™ 504.90¢ 10.50¢ 29.10% 50.30°
5 0.2% 6.80% 7.40° 77.10° 584¢ 12.90¢ 26.80° 51.1%

Means with similar word are not different, significantly (0.05%).
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Continued table 3. Comparing the averages of the traits

Biological

Seed

Seed yield/

Flower/

100-seed

Pod

yield yield/ha plant plant weight weight 1'3:3::2“8'3{‘3
(g/m?) (kg/ha) (mg) (mg) (mg) (mg) P
salinity 0 732.80° 645.90° 4675.20° 237.50° 283.60° 26.80° 16.70°
(dS/m) 35 366.50° 316.20° 1776.50° 202.20° 233.40° 32.40® 15.70°
5 242.90° 189.80° 1028.80° 238.70° 197.40° 29.70° 12.70°
Fe and Zn 0% 510.96° 423.30° 2967.80° 220.70° 235.30% 30.12% 14.75°
0.1% 410.70° 393.60° 2238.70° 228.80° 259.90° 28.90° 16.60°
0.2% 420.60® 335° 2274° 228.90° 219.30° 29.90° 13.80°
salinity Fe and Zn
0 0% 905.60° 711.50° 6027.50° 228.50° 258.80°° 28.40™ 15.40™
35 0.1% 629.90° 717.80° 4024.60° 245.90° 310* 25.96° 18.10°
5 0.2% 669.70° 508.50° 3973.60° 238? 282%® 26.10° 16.45%®
0 0% 385.80° 309.80° 1710°¢ 197.70° 24170 31.98%® 15.70*°
35 0.1% 368.20° 332.80° 1855° 206.90° 265.90%° 30.76° 17.80%®
5 0.2% 346.60° 306.50° 1764.60° 2022 192.60¢ 34.40° 13.50%
0 0% 241.50° 248.70% 1166° 235.90° 205.30% 29.90° 13.10%
35 0.1% 235° 130.70¢ 836.40¢ 233.50° 203.90% 29.90° 13.80°%
5 0.2% 252.30° 190% 1084% 246.65° 183.10° 29.20" 11.40°

Means with similar word are not different, significantly (0.05%).
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