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ABSTRACT 

Towards the cultivation of datura medicinal herb in a low cropping system, an experiment was conducted on split plot 
based on a randomized complete block design with three replications, at the Research Station of Bayakola 
(Mazandaran), during 2016 and 2017. Experimental treatments were plant nutrition as a main plot at five levels 
(NPK, farmyard manure, compost, vermicompost and non-use of organic and inorganic fertilizers and biofertilizer as 
subplot at five levels (bio-phosphate, nitroxin, nitroxin + bio-phosphate, nano-bioumik and non-application of bio 

and nano bio-fertilizer. Results showed that the highest plant height (172.21 cm), number of branches per plant 
(63.59), number of leaves per plant (230.99), total plant leaf area (6567.93 cm2), leaf dry weight (477.33 g/plant), 
chlorophyll a, b and total carotenoid (1.806, 1.373 and 0.473 mg/g FW, respectively), total leaf carbohydrate (45.47 
mg/g DW), seed protein (26.10 %), total alkaloids of leaf and seed (62.04 and 12.94 mg/g DW, respectively), number 
of fruits per plant (59.57), number of seeds per fruit (456.84), 1000 seeds weight (9.02 g) and seed yield (7927.4 
Kg/ha) were belonged to the combination of vermicompost and nano-bioumik fertilizers treatments. Therefore, with 
respect to the necessity of producing medicinal plants in the low-input cropping systems and the high efficiency of 
vermicompost and nano bioumik combination treatment, using a load of it for two consecutive years are 
recommended for improving physiological, biochemical and agronomic characteristics of thorn apple. 
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Table 1. Chemical properties of soil before testing in the depth of 0-30 cm 

Soil texture pH EC (dS/m) N (%) P (ppm) K (ppm) O.M (%) O.C (%) C/N 

Silty-Clay 7.68 0.71 0.127 32.47 401.66 2.79 1.755 24.5 
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Table 2. Chemical properties of studied organic fertilizers 

Organic fertilizer pH 
EC 

(dS/m) 

N 

(%) 

P 

(ppm) 

K 

(ppm) 

O.M 

(%) 

O.C 

(%) 
C/N 

Ca 

(ppm) 

Farmyard manure 7.5 8.59 0.932 7500 9200 32.17 16.90 18.13 9561 

Compost 7.3 3.60 1.350 4812 4826 38.18 21.70 16.07 22671 

Vermicompost 6.9 3.10 1.660 5360 7117 49.21 26.36 15.88 43042 
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Continued Table 2. Chemical properties of studied organic fertilizers 

Organic fertilizer 
Na 

(ppm) 

Mg 

(ppm) 

Fe 

(ppm) 

Zn 

(ppm) 

Mn 

(ppm) 

Cu 

(ppm) 

B 

(ppm) 

Al 

(ppm) 

S 

(ppm) 

Farmyard manure 5032 3171 3780 138 61 17 11 7560 781 

Compost 102 5324 7702 141 482 29 18 7012 734 

Vermicompost 215 5172 12510 306 512 39 29 6950 548 
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Figure 1. Absorption standard curve at different concentrations of atropine at 470 nm 
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Table 3. Variance analysis effect of organic and inorganic fertilizers on vegetative growth characteristics of 

jimsonweed 

Source of 
Variation 

df 
Plant 
height 

Number of 
branches per plant 

Number of leaves 
per plant 

Total plant  
leaf area 

Dry weight  
of leave 

R 2 19.15* 4.97* 17.73* 16124.0ns 26.95ns 
A 4 13268.43** 3948.70** 46190.02** 16400760.7** 130276.23** 
R × A 8 3.99 0.94 3.71 14476.1 74.35 
B 4 1366.80** 529.74** 3242.13** 2747158.2** 53789.49** 
A × B 16 46.77** 55.32** 230.02** 49059.2** 1149.75** 
E 40 3.85 0.17 3.36 6632.0 63.71 
C.V (%)  1.65 1.52 1.44 1.78 3.31 

*� **  �ns :T��20 5)040 :$ 7A�� U�	�I� {>6 �� ���5  �1  � "B�� � b=T��20 �7A�.���  

R ���4�0 =A=  ��="A� � �,K � FB=  � ����� =�= � ����� � FE= �>?.  
*, **, ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively. 

R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error. 
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Table 4. Mean comparison effect of organic and inorganic fertilizers on vegetative growth characteristics of 

jimsonweed  

Organic and 

inorganic 
Fertilizer 

Bio and nono 

bio-fertilizer 

Plant 

height 
(cm) 

Number of 

branches 
 per plant 

Number 

of leaves 
 per plant 

Total plant leaf 

area 
(cm2) 

Dry weight of 

leave 
(g/plant) 

Control 

Control 76.51 8.02 60.06 2674.07 83.21 
Biophosphate 81.81 8.26 62.52 3359.22 131.75 
Nitroxin 84.51 9.30 64.59 .00 140.86 
Nitroxin+ Biophosphate 86.61 9.63 65.83 3640.63 144.89 
Nano bioumik 93.56 11.64 75.55 3958.65 200.04 

Chemical 

fertilizer 

(NPK) 

Control 78.70 8.70 62.73 2864.26 89.76 
Biophosphate 85.84 9.92 67.33 3421.33 132.94 
Nitroxin 88.41 10.96 68.27 3581.22 143.99 
Nitroxin+ Biophosphate 91.13 11.41 70.60 3665.21 153.30 
Nano bioumik 97.34 13.34 80.45 4138.85 212.36 

Animal 

manure 

Control 123.77 28.40 140.48 4517.42 194.44 
Biophosphate 130.33 31.42 143.62 4626.24 238.70 
Nitroxin 132.62 32.56 151.97 4787.14 262.54 
Nitroxin+ Biophosphate 134.88 34.63 164.05 4959.46 293.11 
Nano bioumik 150.64 47.52 184.03 5507.01 362.27 

Compost 

Control 129.51 29.71 138.53 4857.42 203.62 
Biophosphate 135.92 33.07 143.88 4994.93 284.28 
Nitroxin 136.68 35.66 149.49 5127.17 307.24 
Nitroxin+ Biophosphate 138.20 38.41 157.88 5270.86 328.68 
Nano bioumik 157.00 50.82 183.54 5727.90 404.20 

Vermi 

compost 

Control 133.61 34.67 161.40 5193.14 262.82 
Biophosphate 138.83 39.21 176.69 5473.55 304.60 
Nitroxin 143.04 41.15 180.97 5703.77 326.95 
Nitroxin+ Biophosphate 144.66 44.33 186.74 6024.14 348.27 
Nano bioumik 172.21 63.59 230.99 6567.93 477.33 

LSD5% 3.241 0.691 3.028 134.390 13.172 
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Table 5. Variance analysis effect of organic and inorganic fertilizers on physiological characteristics of jimsonweed  

Source of Variation df Chlorophyll a Chlorophyll b Total carotenoids Total leaf carbohydrate Seed protein 

R 2 0.00044ns 0.00250** 0.001689** 1.01ns 0.68** 
A 4 0.27539** 0.16744** 0.029260** 536.33** 123.11** 
R × A 8 0.00065 0.00017 0.000026 1.22 0.07 
B 4 0.79191** 0.71696** 0.056103** 309.28** 74.87** 
A × B 16 0.01730** 0.00425** 0.001171** 16.47** 0.91** 
E 40 0.00041 0.00013 0.000019 0.28 0.06 
C.V (%)  1.71 1.39 1.56 1.96 1.24 

*� **  �ns :T��20 5)040 :$ 7A�� U�	�I� {>6 �� ���5  �1  � "B�� � b=T��20 �7A�.���  

R ���4�0 =A ��="A� � �,K � F =B � ����� =�= � ����� � F =E.�>? =  
*, **, ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively. 

R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error. 
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Table 6. Mean comparison effect of organic and inorganic fertilizers on physiological characteristics of jimsonweed 
Organic and 

inorganic 
Fertilizer 

Bio and nono 
bio-fertilizer 

Chlorophyll a 
(mg/g FW) 

Chlorophyll b 
(mg/g FW) 

Total 
carotenoids 
(mg/g FW) 

Total leaf 
carbohydrate 
(mg/g DW) 

Seed protein 
(%) 

Control 

Control 0.760 0.436 0.180 17.28 12.99 
Biophosphate 1.023 0.613 0.190 19.21 14.76 
Nitroxin 1.033 0.713 0.230 20.74 15.56 
Nitroxin+ Biophosphate 1.066 0.746 0.240 22.01 17.66 
Nano bioumik 1.263 1.023 0.300 25.69 18.96 

Chemical 
fertilizer 
(NPK) 

Control 0.776 0.443 0.190 18.12 13.71 
Biophosphate 1.036 0.633 0.203 20.18 15.76 
Nitroxin 1.046 0.726 0.240 21.98 16.95 
Nitroxin+ Biophosphate 1.073 0.763 0.254 23.05 18.68 
Nano bioumik 1.276 1.030 0.303 26.96 20.46 

Animal 
manure 

Control 0.983 0.606 0.220 22.38 17.03 
Biophosphate 1.080 0.730 0.260 25.78 19.46 
Nitroxin 1.146 0.803 0.280 27.46 19.73 
Nitroxin+ Biophosphate 1.270 0.853 0.300 29.36 20.60 
Nano bioumik 1.673 1.180 0.383 32.61 23.71 

Compost 

Control 1.020 0.696 0.230 23.38 19.12 
Biophosphate 1.136 0.780 0.290 24.44 20.88 
Nitroxin 1.193 0.866 0.296 26.83 21.53 
Nitroxin+ Biophosphate 1.276 0.893 0.310 30.62 22.66 
Nano bioumik 1.686 1.253 0.423 33.50 24.28 

Vermi 
compost 

Control 1.046 0.733 0.250 23.67 20.86 
Biophosphate 1.146 0.826 0.290 32.90 21.40 
Nitroxin 1.280 0.883 0.300 36.36 22.07 
Nitroxin+ Biophosphate 1.366 0.903 0.330 41.79 22.58 
Nano bioumik 1.806 1.373 0.473 45.47 26.10 

LSD5% 0.0334 0.0189 0.0072 0.8715 0.4001 
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Table 7. Variance analysis effect of organic and inorganic fertilizers on biochemical and agronomic characteristics of 
jimsonweed 

Source of 
Variation 

d.f 
 

Total alkaloids 
of leaf 

Total alkaloids  
of seed 

Number of fruits 
per plant 

Number of seeds 
per fruit 

1000 weight of  
seeds 

Seed yield 

R 2 20.69** 0.213ns 18.88* 36.14ns 0.0011ns 118590.8* 
A 4 432.89** 9.642** 1611.81** 64086.62** 0.1849** 26207759.5** 
R× A 8 1.56 0.131 3.17 90.57 0.0098 22613.6 
B 4 1238.15** 24.319** 967.54** 14598.03** 1.3963** 25997676.8** 
A× B 16 35.82** 2.272** 17.21** 157.19** 1.0534** 1507194.6** 
E 40 1.43 0.087 1.46 73.02 0.0093 22220.1 
C.V (%)  3.18 3.91 1.80 2.55 1.21 5.16 

*� **  �ns :T��20 5)040 :$ 7A�� U�	�I� {>6 �� ���5  �1  � "B�� � b=T��20 �7A�.���  

R ���4�0 =A ��="A� � �,K � F =B � ����� =�= � ����� � F =E.�>? =  
*, **, ns: Significantly differences at 5 and 1% if probability levels, and non-significantly differences, respectively. 
R= replication, A= Organic and inorganic fertilizer, B= bio and nono biofertilizer and E= Error. 

  
 U�"[8 . 9)\=�)� :���S�8 � �,K '��� F 4o� �,K4) 4$�%&�� '���.��� � ���)	)
 )$ /� 0�0   

Table 8. Mean comparison effect of organic and inorganic fertilizers on biochemical and agronomic characteristics of 
jimsonweed 

Organic and 
inorganic 
fertilizer 

Bio and nono 
bio-fertilizer 

Total 
alkaloids 

of leaf 
(mg/g DW) 

Total 
alkaloids  

of seed 
(mg/g DW) 

Number of 
fruits per 

 plant 

Number of 
seeds per 

fruit 

1000  
weight of 
seeds (g) 

Seed yield 
(Kg/ha) 

Control 

Control 18.34 6.14 12.15 228.69 7.11 683.9 
Biophosphate 31.36 6.32 17.34 241.09 7.56 1192.8 
Nitroxin 33.21 6.52 19.31 256.25 7.66 1417.9 
Nitroxin+ Biophosphate 36.60 6.62 20.25 264.50 7.79 1518.2 
Nano bioumik 37.79 7.43 27.91 285.99 7.87 2356.7 

Chemical 
fertilizer 
(NPK) 

Control 19.36 6.46 14.01 239.23 7.21 762.4 
Biophosphate 32.25 6.73 19.38 261.27 7.67 1313.4 
Nitroxin 34.57 6.96 21.79 274.34 7.86 1527.2 
Nitroxin+ Biophosphate 37.58 7.15 23.89 290.18 7.95 1729.2 
Nano bioumik 38.99 7.54 31.21 318.06 8.04 2451.3 

Animal 
manure 

Control 27.88 6.53 26.24 322.03 7.42 1746.4 
Biophosphate 36.09 6.81 33.00 345.04 7.71 2700.9 
Nitroxin 38.79 7.06 34.91 358.63 7.95 2969.0 
Nitroxin+ Biophosphate 40.64 7.26 35.93 375.70 8.24 3194.0 
Nano bioumik 52.55 9.94 48.69 410.10 8.58 5701.3 

Compost 

Control 28.20 6.72 29.06 344.53 7.52 2098.5 
Biophosphate 37.14 6.99 36.20 358.08 7.74 3300.3 
Nitroxin 39.38 7.31 39.15 367.39 8.10 3455.8 
Nitroxin+ Biophosphate 40.97 7.68 40.42 382.61 8.30 3935.0 
Nano bioumik 58.74 10.82 54.20 431.49 8.70 6831.4 

Vermi 
compost 

Control 30.43 6.97 29.46 358.27 7.72 2251.6 
Biophosphate 39.24 7.19 39.12 384.70 7.95 3311.1 
Nitroxin 41.66 7.87 39.89 399.20 8.31 3795.2 
Nitroxin+ Biophosphate 45.81 8.29 41.82 426.04 8.40 4025.1 
Nano bioumik 62.04 12.94 59.57 456.84 9.02 7927.4 

LSD5% 1.9762 0.4866 1.997 14.102 0.160 245.99 
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