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ABSTRACT

Investigation of medicinal plants response to fertilizers is one of the main issues about their cultivation. In this regard in current
experiments the response of isabgol (Plantago ovata) and black seed (Nigella sativa) to some fertilizer resources was evaluated
in two separated experiments at research field of Sarayan faculty of agriculture, university of Birjand, Iran during 2015-16. In
the first experiment the influence of vermicompost (2.5 and 5 ton.ha™), cow manure (10 and 20 ton.ha™) and humic acid
application (1 and 2 kg.ha™*) combined with control (no-fertilizer) was studied on some qualitative and quantitative indices of
isabgol based on a randomized complete block design with three replications. In the second study the effects of Sulphur (0, 150
and 300 kg.ha™), Thiobacillus bacteria (50:1 weight ratio of sulfur and bacteria) and cow manure (0 and 30 ton.ha™) was
evaluated on yield and yield components of black seed. Cow manure, Thiobacillus and Sulphur were considered as main, sub
and sub-sub factors, respectively. Results showed that the effect of fertilizer type was significant only on number of tiller,
number 9f spike and SPAD reading in isabgol. The highest tiller and spike (5.6 and 48.5 number, respectively) was obtained by

kg.ha™ humic acid application, while the lowest (3.8 and 31.6 number, respectively) was belonged to control treatment.
Api)llcatlon of cow manure and humic acid were increased partially the swelling factor of seeds. In addition, the highest seed
yield (3.76 g per plant or 1038 kg.ha™) was obtained at the rate of 2 kg.ha™ humic acid usage. In the second experiment, the
impact of soil fertilizer type was not significant on black seed medicinal plant growth indices. However, almost all of stuqied
criteria were improved by cow manure consumption, so that finally the seed yield of the plant was 292 and 243 kg.ha™ in
application and no-application cow manure treatments, respectively. Thiobacillus had no significant effect on all of studied
indices and only increased seed yield per hectare by 5 kg. Overall, our results revealed that isabgol and black seed are two low-
input medicinal plants in terms of nutrients requirements.

Keywords: humic acid, Sulphur, swelling factor, thiobacillus, vermi-compost.
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Table 1. The constituents of used humic acid (% W/W Total; Brand of Humixtract produced in Spain)

Total humic extract Humic acids Polycarboxilic acid

Total organic matter

Calcium oxide Potassium oxide

70% 38% 32%

70% 1% 10%
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Table 2. Some physical and chemical properties of soil (Sampling depth: 20 cm).

EC (mS.cm?) pH O.C(%)  Nuow (%)  Paa (ppm)

Kava (PpmM) Sand (%) Silt (%) Clay (%) Texture

2.27 8.49 0.13 0.016 2.07

194.9 48.5 22.5 29 Loam
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Table 3- Results of analysis of variance (sum of squares) for effects cow manure, vermicompost and humic
acid on morphological indices, yield and yield components in isabgol.

S.0vV df Plant height Number of tiller Number of spike Spike length Spike weight
per plant per plant
Treatment 6 6.79™ 6.50" 438.14" 0.066"™ 0.002"
Replication 2 3.18™ 117" 39.87™ 0.0172™ 0.0013™
Error 12 33.42 247 138.57 0.641 0.0047
Total 20 43.40 10.16 616.59 0.725 0.0089
C.V (%) - 9.65 9.87 8.57 8.56 10.92
SYOAY) Df 1000-seed Seed yield per Seed yield per SPAD reading Swelling factor
weight plant hectare
Treatment 6 0.0818™ 4.220™ 301880"™ 948.28" 2.758™
Replication 2 0.005"™ 2.05™ 462660™ 90.03™ 0.0200™
Error 12 0.168 6.868 774067 593.46 2.479
Total 20 0.255 13.104 1538607 1631.76 4.438
C.V (%) - 6.69 23.62 29.00 8.68 34.33

S0 sire B 055 NS s )0V 50 Jloio| mhaw o o jime i i 4 sk g 3
* ** and ns represent significant at 5% level, Significant at 1% level and non-significant, respectively.
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Table 4. Means comparison for effect of cow manure, vermi-compost and humic acid on morphological
indices, yield and yield components of isabgol.

Treatments Plant height Number of Number of Spike length Spike weight
(cm) tiller per plant spike per plant (cm) 9)
Control 18.33° 3.80° 31.60° 2.65° 0.17°
10 ton.ha™* cow manure 16.86° 4,06% 38.93° 2.62° 0.17°
20 ton.ha™ cow manure 17.60° 4,807 39.46° 2.71° 0.17
1 kg.ha* humic acid 17.40° 4,53 40.66° 2,78 0.19°
2 kg.ha™* humic acid 17.40° 5.60° 48.55° 2.76° 0.19°
2.5 ton.ha® vermi compost 17.00° 5.00% 39.06° 2.70° 0.19°
5 ton.ha™ vermi compost 16.40° 4.40° 39.00° 2.64° 0.16°
Treatments 1000-seed Seed yield Seed yield SPAD Swelling
weight (g) per plant (g) (kg.ha™ reading factor (ml)
Control 1.84% 3417 939.0% 88.60° 1.33%
10 ton.ha™* cow manure 1.69° 2.58° 712.3° 88.63° 1.50®
20 ton.ha™* cow manure 1.72* 2.54° 700.0* 83.36° 1.66*
1 kg.ha* humic acid 1.72° 3.45° 951.3° 79.80® 1.50®
2 kg.ha* humic acid 1.82° 3.76° 1037.7° 79.16® 1.70°
2.5 ton.ha* vermi compost 1.85° 3.07° 851.7% 79.96° 0.70°
5 ton.ha™ vermi compost 1.73¢ 3.42° 946.3° 67.26 0.86®
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In each column, means with at least one similar letter are not significantly different (P< 0.05) based on Duncan test.
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Table 5. Results of analysis of variance (sum of squares) for effect of cow manure, thiobacillus and Sulphur
application on morphological indices, yield and yield components in black seed.

Source of variation df Plant height Plant dry Leaf dry Number of Lateral Number of Seed per
weight weight branches fruit per plant capsule
Replication (R) 2 101.5"™ 292885"™ 48884 0.80™ 0.75™ 92.1™
Cow manure (C) 1 1.0™ 29822 4414 2.75™ 0.95™ 1.2™
R*C: Error a 2 47.5™ 198170™ 8074™ 4.59™ 0.50™ 27.4™
Thiobacillus (T) 1 15.9" 810™ 7889" 2.37" 0.00™ 25.8™
C*T 1 16.6™ 21167™ 1204™ 1.5™ 0.62"™ 131.1™
R*T(C): Error b 4 89.9™ 142200™ 27071" 12.69™ 7.78™ 730.3™
Sulphur (S) 2 1.5™ 319427™ 9631™ 1.40™ 0.08™ 0.12"™
C*S 2 34.7" 57328™ 9087"™ 4.44™ 0.08™ 269.5™
T*S 2 8.5™ 114329™ 5991" 1.20™ 1.78™ 77.0%
C*T*S 2 20.2" 69361" 844" 2.51™ 0.89™ 96.9™
Error ¢ 16 256.0 761256 33954 26.69 25.63 889
Total 35 593.2 2006760 157048 60.98 40.10 2341
Source of variation df 1000-seed Number of Biological yield Economical Harvest
weight seed per plant yield index
Replication (R) 2 3.0197 6523 70972" 7305™ 188.037
Cow manure (C) 1 0.006™ 515" 74777 21528" 64.87"
R*C: Error a 2 0.051"™ 3044™ 2635238" 132255™ 3.05™
Thiobacillus (T) 1 0.023"™ 3294" 17734™ 267" 12.16™
C*T 1 0.175™ 1389"™ 414843™ 24215™ 0.40™
R*T(C): Error b 4 0.075™ 30416™ 2613029™ 136929™ 45.44™
Sulphur (S) 2 0.480™ 4444 485740™ 18946™ 21.85™
C*S 2 2.495™ 9462"™ 391261"™ 43046™ 50.62"
T*S 2 0.283"™ 13204™ 42577 5126™ 61.83"
C*T*S 2 2.564" 7884™ 428636™ 22165™ 10.75™
Error ¢ 16 3.866 69143 6210091 313810 129.11
Total 35 13.040 149324 13384904 725597 588.17

S0 sire B 055 NS s )0 ) 50 Jloix| mhav o o sine s 5 4y
* ** and ns represent significant at 5% level, Significant at 1% level and non-significant, respectively.
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Table 6. Means comparison for effects of cow manure application on morphological indices, yield and yield
components of black seed.

Cow manure Plant height Plant dry weight ~ Leaf dry weight Number of Number of Number of seed
application (ton.ha” (cm) (gm?) (gm? Lateral branches capsule per per capsule
! per plant plant
0 14.42 506.9° 133.47 4.13° 2.76° 49.6°
30 14.1* 564.5% 111.3% 4.68° 3.09* 50.0°
1000 Number of seed Seed yield per Biological yield Economical Harvest index
seeds weight per plant plant (g) (kg.ha™) yield (kg.ha™) (%)
(9)
0 2.10° 135° 0.28° 11042 243° 22.0°
30 2.13° 143° 0.33% 1195° 2928 24.7°
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In each column, means with at least one similar letter are not significantly different (P< 0.05) based on Duncan test.
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Table 7. Results of mean comparison for the effects of thiobacillus application on morphological indices, yield
and yield components of black seed.

Thiobacillus Plant height Plant dry weight  Leaf dry weight Number of Number of Number of seed
application (S:Th= (cm) (gm?) Lateral branches capsule per per capsule
1:50) per plant plant
No-application 13.6° 530.9° 4.15° 2.93% 50.6*
Application 14.9° 540.5% 4.66° 2.92% 49.0%
Thiobacillus 1000 Number of seed Seed yield per Biological yield Economical Harvest index
application (S:Th= seeds weight per plant (kg.ha®) yield (kg.ha) (%)
1:50) (9)
No-application 2.14° 129* 11712 260° 22.8%
Application 2.09° 148* 11272 270° 23.9*
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In each column, means with at least one similar letter are not significant differently (P< 0.05) based on Duncan test.
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Table 8- Results of mean comparison for the effect of sulphur application on morphological indices, yield and
yield components of black seed.

Sulphur

o Plant height Plant dry weight Leaf dry weight Number of lateral Number of Number of seed
application (cm) (gm? (gm? branches per plant  capsule per plant er capsule
(kg.ha™)) g g perp psule per p p p
0 14.1% 641.6% 144.1° 4.67% 2.87° 49.6*
150 14.2¢ 412.8° 104.7° 4.21° 2.99° 49.9*
300 14.5* 552.6% 118.0% 4.32% 2.92* 49.7°
Sulphur 1000 Number of seed Seed yield per Biological yield Economical Harvest index
application seeds weight per plant plant (g) (kg.ha™) yield (kg.ha™) (%)
(kg.ha™) @
0 2.08* 139* 0.29° 1299° 262° 22.2%
150 2.00* 152% 0.30° 1016° 237% 23.9
300 2.27° 1257 0.33% 1133% 272° 23.9°
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In each column, means with at least one similar letter are not significantly different (P< 0.05) based on Duncan test.
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