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Abstract       The researches are carried out at NIRDPSB Brasov and are 
developed in the research project ADER 2.4.1., in the period 2015-2018. 
The overall objective of this studies is to introduce in crop some valuable 
medicinal species. 
The researches started by collecting information on existing genetic resources 
and aimed at enriching and preservation of the genetic resources collection 
from NIRDPSB Brasov. 
It was followed the establishment of multiplication way, the seed norm/ha, the 
sowing time and the optimal nutrition space at Cassia angustifolia Vahl. 
(Senna) species. These technological links have influence on the production 
of vegetable raw material and also on the content in active principles.   
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It is evident from the literature that 80% of the 

world’s population is dependent on herbal drugs (5). 

Over the past few years, however,  the medicinal plants 

have regained a wide recognition due to an escalating 

faith in herbal medicine in view of its lesser side 

effects compared to allopathic medicine in addition the 

necessity of meeting the requirements of medicine for 

an increasing human population (1). 

Cassia angustifolia (Senna), a native plant of 

Yemen, Somalia and Arabia and now cultivated in 

other parts of the world, has a variety of medicinal 

uses, the plant is mainly valued for its cathartic 

properties and is specially useful in habitual 

constipation (6). Besides, the plant have been found to 

exhibit anti-inflammatory, antioxidant, hypoglycemic, 

hyperglycemic, antiplasmodial, larvicidal, 

antimutagenic, anticancer activities and is also widely 

used for the treatment of wounds, skin diseases, gastro-

intestinal disorders like ulcers, uterus disorders, 

rheumatism, anorexia and jaundice, fever, headache, 

colic, chlorosis and urinary disorders (4). 

It contains several dianthrone glycosides, 

anthraquionone glycosides, mucilage and flavanoids 

(3). 

The parts of this plant used medicinally are the 

leaves and the pods. Both the leave and pods are used 

in many over-the-counter pharmaceutical preparation 

(2). 

It was introduced into European medicine by 

the Arabs in the 9th or 10th century (7). India is the 

largest producer and exporter of Senna in the world. 

Nearly 75 per cent of Senna produced in India is 

exported to western countries (3).  

The plant has been investigated for its various 

chemical constituents and pharmacological properties, 

also reference information on this plant are directed 

towards the study of taxonomy and anatomy-

morphological characteristics. Thus, in the present 

work we intend to reach a less scientific known topic, 

namely, introducing into crop and cropping technology 

of the Cassia angustifolia species, in the environmental 

conditions from NIRDPSB Brasov. 

 

Material and Method 
 

The researches regarding maintaining 

biodiversity at medicinal plants are currently in 

progress at NIRDPSB Brasov and this study presents 

preliminary results about introduction into crop of 

Cassia angustifolia Vahl.(Senna) species. The seed 

necessary for the establishment of the experience 

comes from SCDA Secuieni. 

Species description 

Cassia angustifolia Vahl. (Senna) is a 

herbaceous plant belonging to the family Fabaceae. 

Leaves are feathery composed with 5-9 pairs of 

glabrous leaflets, narrow lanceolate, with whole edge, 

almost sessile. Yellow flowers, zigomorph, type 5, in 

axillary racemes. Each flower shows five sepals, five 

uneven petals, 10 unequal stamens, filaments free.  

Monocarpellary gynoecium. The fruit is a brown pod 

flattened, 5.5 cm long. Is multiplied by seed. 

Establishing the experience 

The establishment of the crop followed the 

sketch of experiences drawn so that we can determine 

the optimum sowing time and the optimal nutrition 

space of the plant. 

Thus, to determine the optimum sowing time 

was set up a single factor experience of five variants 

(three repetitions) (Figure 1), the first two were sown 

in autumn (year 2015) and variants V3-V5 in the spring 

of 2016 year, function of climatic conditions. 

https://www.google.ro/search?q=monocarpellary&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjt9e7GrpzTAhXHOSwKHYchCzwQsAQIKQ&biw=1920&bih=971
https://simple.wikipedia.org/wiki/Gynoecium


 99 

Single factor experience: 

V3 - sowed in the urgency I, late March to early April 

V4 - sowed in the urgency II, the second decade of 

April to the third decade of April 

V5 - sowed in the last decade of April - early May. 

A - distance between rows with graduations: 50 cm; 

B - distance between plants on row: 25 cm;  

C - repetition length: 500 cm.
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Fig. 1 The sketch of experiences to determine the optimum sowing time 

 

In order to determine the optimal nutrition 

space of the plant was established a bifactorial 

experience of nine variants in three repetitions (Figure 

2) as follows: 

Bifactorial experience: 

 

A - distance between rows with graduations: 25 cm, 50 

cm; 70 cm; 

B - distance between plants on row with the 

graduations: continuous line; 15 cm; 25 cm; 

C - repetition length: 200 cm; 
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Fig. 2 The sketch of experiences to determine the optimal nutrition space of the plant 

 

 

At each variant/repetition was determined the 

number of plants/ha, was evaluated plant height, 

number of ramifications, the total weight of the plant 

(stems, leaves, flowers), was established production of 

fresh and dry herb and rate of seed / ha. Results were 

subjected to statistical analysis. 

 

Results and Disscusions 

 
To determine the optimum sowing time was 

established in autumn 2015 a single factor experience, 

with 50 cm between rows and 25 cm between plants / 

row, 2 variants (V1 and V2) of 3 repetitions, with a 

length of repetition of 500 cm. Variants V3, V4, V5 

were sown in the spring of 2016 at different intervals 

of time (Figure 1). 

The crop establishment of Cassia angustifolia 

Vahl. by sown in the autumn did not generate favorable 

results, because in the environmental conditions from 

NIRDPSB Brasov, the seed has not germinated (V1-

V2). Regarding variants V3-V5, they behaved 

differently, namely, the most uniform emergence was 

made at V3, which was planted in late March to early 

April, and the less uniform emergence was realized at 

the variant V5 sown in the last decade of April - early 

May. In Photo 1 are exposed several aspects of the 

species, in different crop phases, from establishment to 

herb harvest. 
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         a                                                       b 

     
      c             d 

Photo 1 a,b,c,d. Cassia angustifolia Vahl. species from crop establishment to harvest 

 

As shown in Table 1, were made 

measurements on plant height, the results are different 

on variants/repetitions with values ranging from 72 cm 

(V5R3) to 105 cm (V3R2) and measurements 

concerning the number of ramifications of each plant, 

number between 17 (V5R3) and 27 (V3R2) 

ramifications/plant. 

Plant weight fluctuated between variants, 

having values between 135 g (V5R3) and 203 g 

(V3R2). Based on the weight of the plant, the stem 

represents 43,1 - 46,7% of total plant, leaves from 47,0 

– 51,4% of the plant, and the flowers are 3,4 - 8,4% of 

the plant, different depending on the variant/repetition. 

The amount of fresh or dried herb assured 

distinct productions depending on the 

variant/repetition. The best variant was V3, which 

conducted a production of fresh herb between 14.800- 

16.240 kg/ha and a production of dry herb of 2790 -

3180 kg/ha. 

 

Table 1 

Biometric measurements for determining the optimal time of sowing 

 

To establish the optimal nutrition space, it was 

established a bifactorial experience with the distance 

between rows 25, 50 and 70 cm, between plants/row of 

15 cm, 25 cm and a continuous row, in three 

randomized repetitions with a repetition length of 200 

cm (Figure 2). The number of plants/ha was between 

57-600 mii thousand plants/ha, depending on the 

variant (Table 2). 

 

 

 

Var. 

No. 

Plant 

height 

(cm) 

Ramifications 

number   

Plant 

weight  

(g) 

Stem 

 weight 

(g) 

Leaves 

weight 

(g) 

Flowers 

weight 

(g) 

Fresh herb 

production 

(kg/ha) 

Dry herb 

production 

(kg/ha) 

% from 

plant 

weight  

 

% from 

plant 

weight  

 

% from 

plant 

weight  

 

V3R1 102 26 198 90 45,5 95 48,0 13 6,5 15840 3045 

V4R1 96 24 173 80 46,2 82 47,4 11 6,4 13840 2770 

V5R1 78 19 146 68 46,6 73 50,0 5 3,4 11680 2140 

V3R2 105 27 203 88 43,3 98 48,3 17 8,4 16240 3180 

V4R2 98 25 181 78 43,1 93 51,4 10 5,5 14480 2800 

V5R2 82 20 154 70 45,5 78 50,6 6 3,9 12320 2325 

V3R3 100 23 185 83 44,9 87 47,0 15 8,1 14800 2790 

V4R3 93 24 168 75 44,6 82 48,8 11 6,6 13440 2635 

V5R3 72 17 135 63 46,7 67 49,6 5 3,7 10800 2035 

AverageV3  102 25 195 87 44,6 93 47,7 15 7,7 15627 3005 

AverageV4 96 24 174 78 44,8 85 48,9 11 6,3 13920 2735 

AverageV5 77 19 145 67 46,2 73 50,3 5 3,5 11600 2167 
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Table 2 

The number of plants / ha depending on the variation 

 

From the data presented in Table 3 we can see 

that the plants had a height between 82 cm (V4R1) and 

113 cm (V5R3), with a number of ramifications 

between 23 (V2R3 si V4R3) and 35 (V9R2) of 

ramifications. The weight of the plant it had different 

values depending on the variant/repetition and reached 

values between 66 g (V1R1) and 278 g (V9R2). 

Percentage share of the stem was 35,4 - 55,9% of total 

plant, the leaves of the plant were 36,8-54,4% and from 

4,7-10,2% of the plant were flowers.

 

Table 3 

Biometric measurements for determining optimal nutrition space 

 

Variant The number of plants (thousand) / ha 

V1 ( continuous row -25  between rows ) 600 

V2 (15 cm  between plants/row -25 cm  between rows) 280 

V3 (25 cm  between plants/row -25 cm  between rows ) 160 

V4 ( continuous row -50 cm  between rows ) 300 

V5 (15 cm  between plants/row -50 cm  between rows) 140 

V6 (25 cm  between plants/row -50 cm  between rows ) 80 

V7 (continuous row-70 cm  between rows ) 215 

V8 (15 cm  between plants/row -70 cm  between rows) 100 

V9 (25 cm  between plants/row -70 cm  between rows ) 57 

Var. 

No. 

Plant 

height 

(cm) 

Ramifications 

number   

Plant 

weight  

(g) 

Stem 

 weight 

(g) 

Leaves 

weight 

(g) 

Flowers 

weight 

(g) 

Fresh herb 

production 

(kg/ha) 

Dry herb 

production 

(kg/ha) 

% from 

plant 

weight  

 

% from 

plant 

weight  

 

% from 

plant 

weight  

 

V1R1 93 24 66 32 48,5 30 45,5 4 6,0 39600 8580 

V2R1 98 28 110 51 46,4 50 45,4 9 8,2 30800 6524 

V3R1 100 27 201 88 43,8 97 48,2 16 8,0 32160 5280 

V4R1 82 27 113 53 46,9 51 45,1 9 8,0 33900 5790 

V5R1 105 29 189 78 41,3 93 49,2 18 9,5 26460 5278 

V6R1 102 25 204 93 45,6 97 47,5 14 6,9 16320 3216 

V7R1 95 26 164 71 43,3 85 51,8 8 4,9 35144 6407 

V8R1 103 31 209 93 44,5 100 47,8 16 7,7 20900 4060 

V9R1 105 30 252 112 44,5 119 47,2 21 8,3 14400 2829 

V1R2 90 24 72 37 51,4 28 38,9 7 9,7 43200 8280 

V2R2 99 25 117 54 46,2 55 47,0 8 6,8 32760 6440 

V3R2 93 27 222 95 42,8 111 50,0 16 7,2 35520 6128 

V4R2 103 27 121 52 43,0 60 49,6 9 7,4 36300 7140 

V5R2 108 26 193 90 46,6 92 47,7 11 5,7 27020 5264 

V6R2 112 27 191 87 45,6 91 47,6 13 6,8 15280 2656 

V7R2 97 25 171 81 47,4 82 47,9 8 4,7 36551 7114 

V8R2 103 30 228 111 48,7 106 46,5 11 4,8 22800 4380 

V9R2 107 35 278 133 47,8 119 42,8 26 9,4 15846 3046 

V1R3 85 27 68 38 55,9 25 36,8 5 7,3 40800 7680 

V2R3 92 23 110 54 49,1 47 42,7 9 8,2 30800 6104 

V3R3 93 26 187 75 40,1 97 51,9 15 8,0 29920 5776 

V4R3 99 23 133 60 45,1 61 45,9 12 9,0 39900 7680 

V5R3 113 32 215 76 35,4 117 54,4 22 10,2 30100 6118 

V6R3 93 32 176 83 47,2 83 47,2 10 5,6 14080 2792 

V7R3 103 29 180 77 42,8 94 52,2 9 5,0 38475 7179 

V8R3 90 24 271 129 47,6 122 45,0 20 7,4 27100 5370 

V9R3 109 26 236 112 47,5 106 44,9 18 7,6 13452 2743 
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In Table 4 was performed the statistical 

interpretation of the fresh herb within each variant, as 

shown the productions from Table 3. The standard 

deviation was calculated (the value deviating from 

calculated average of average population from which 

has been extracted the batch on which the 

measurements were made) and the amplitude of each 

variant (minimum and maximum production in the 

variant).  

At the same time, we evaluated statistically 

also between variations the production of fresh herb 

(Table 5). 

 

 

Table 5 

Statistical evaluation between variants on the production of fresh herb (kg/ha) 

Statistics 

The production of fresh herb (kg/ha) 

N Valid 9 

Missing 0 

Mean 28873,6289 

Median 31453,3300 

Std. Deviation 9451,48086 

Minimum 14566,00 

Maximum 41200,00 

  

 
The average between variations is 28873,6 kg/ha, with 

a standard deviation of 9451,4, maximum and 

minimum production on variants being 41200 kg/ha, 

respectively 14566 kg/ha. 

To interpret which variant was better and 

determine optimal nutrition space needed to Cassia 

angustifolia Vahl. grow well, in Figure 3 we 

determined according to the production of fresh herb 

(kg/ha), the productions diagram between the 

established variants. Thus, the chart shows that the 

variant 1 was the best, namely, continuous row and 25 

cm between rows and ensured the variant 9 weakest 

production (70 cm between rows-25 cm between 

plants/row). From the above, we can infer that the large 

distance between rows and between plants on the row 

has led to lower production herb/ha.

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 

 

Statistical evaluation within variants on the production of fresh herb (kg / ha) 

Statistics                                                                                                           

 
V1 V2 V3 V4 V5 V6 V7 V8 V9 

N Valid 3 3 3 3 3 3 3 3 3 

Missing 0 0 0 0 0 0 0 0 0 

Mean 41200,00 31453,33 32533,33 36700,00 27860,00 15226,67 36723,33 23600,00 14566,00 

Std. Deviation 1833,030 1131,607 2818,605 3019,934 1960,000 1120,952 1672,174 3176,476 1205,602 

Minimum 39600 30800 29920 33900 26460 14080 35144 20900 13452 

Maximum 43200 32760 35520 39900 30100 16320 38475 27100 15846 
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Fig. 3. Production of fresh herb between the variants established (kg / ha) 

 

After calculating the MMB (1000 grain weight), 

depending on experience, respectively, to determine the 

optimal time of sowing and determination of optimal 

nutrition space, was established norm of seed/ha. 

According to calculation, the 1000 grain weight 

measurements revealed that the value of MMB=20,1. 

At the single factor experience (50 cm between rows-

25 cm between plants/row) where we watched 

optimum time sowing the norm seed/ha is 1,608 kg/ha. 

At the second trial, which was targeted optimal 

nutrition space, norm seed/ha depending on the 

variants differ, as shown in Table 6. The biggest norm 

of seed /ha is required for V1 (12,060 kg), and the 

lowest seed norm is needed to V9 (1,146 kg).

 

Table 6 

Setting the norm seed/ha 

 
In terms of favorability for harvest period, 

both experiences, in terms of NIRDPSB Brasov 

recommending the optimal time to harvest the last 

decade of July. Harvesting for seed could not perform 

because the pods do not reach the phenological 

maturity (Photo 2).

 

 

 

 

 

 

 

 

 

      
Photo 2. Cassia angustifolia Vahl. In the experimental field of NIRDPSB Brasov on 07/10/2016 

Variant 
The norm seed/ha 

(kg) 

V1 12,060 

V2 5,628 

V3 3,216 

V4 6,030 

V5 2,814 

V6 1,608 

V7 4,322 

V8 2,010 

V9 1,146 
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Conclusions 

 
1. Cassia angustifolia Vahl. is a species of great 

therapeutic properties and can be introduced into 

intensive crop. 

2. Generative propagation method gives good results at 

NIRDPSB Brasov in terms of compliance the period of 

end of March-beginning of April, as the optimum 

sowing time. 

3. The seed does not reach at a phenological maturity 

in terms of NIRDPSB Brasov thus cannot be harvested 

to provide seed needed for a new culture. 

4. The optimal nutrition space necessary for the 

harmonious development of the plant is differently 

depending on the scheme of crop established, also 

norm seed/ha. 

5. As a cropped plant provides higher herb/ha 

productions in terms of technology applied judiciously. 
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