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Introduction

It is a sweet herb of Paraguay. Since it is a non-calorie sweetener, it is an alternative source of natural sugar. Stevia (honey leaf) is Stevia rubaudiana (Bertoni)(Asteraceae: Compositae). Identified by Dr. Moises Santiago Bertoni, Director, College of Agriculture, Asunciona from jungles. Leaf is 30 times sweeter than sugar. It regulates blood pressure, skin disorders and prevents tooth decay. It is anti-bacterial and anti- viral. The leaves are calorie and carbohydrate free, hence used by diabetic patients. (calorie free bio- sweetner). Sweetness is due to Steviosides and Rebaudiosides (diterpene glucosides). As sweetening agent it is used in several countries like Japan, China, Korea, Taiwan, Brazil and Paraguay. The rebaudioside- A is 30 % sweeter and tastier than steviocide. The steviocides are 200- 300 times sweeter than sugar.

Stevia is a small shrubby perennial growing up to 65 to 75cm tall with sessile, oppositely arranged lanceolate to oblanceolate leaves, serrated above the middle. Flowers are small, white and arranged in an irregular cyme. Stevia is short day plant with a critical day length of 13 hrs. The concentration of steviocide in leaves increases when grown under long day. The plant can not tolerate drought and require frequent irrigation. Stevia is harvested just before flowering when steviol glycocide content is at its maximum. After harvest, the whole plant is dried and leaves separated from stems for further processing. The ideal planting density is 85,000 to 1,10,000 plants per hectare. The dry leaf yield varies from 2000 to 3000 kg/ha and steviocide content ranges from 15- 20% of dry weight.
Chemical composition: 
                      The major chemical constituents in the leaf on dry weight basis are stevioside (5-10%), Rebaudioside-A (2-4%), Rebaudioside-C (1-2 %). It also contains Dulcoside A&E, Glycosides- flavonoid glycosides, Coumarins, Cinnamic acids, Phenyl propanoids and Essential oils in small quantities. Stevia glycosides are stable up to 200o C and in acids and do not ferment. Stevia is used only for taste but not absorbed by the body and hence of no nutritional value. One teaspoon dried and ground leaves is equal to one cup of sugar. When added to sugar it can give a ‘double- strength’ sugar. Stevia products are used in baked/ cooked foods, as herbal tea and as medicine.
Some uses of stevia products and Extracts.


Stevia products and extracts are used in many food items as sweetener, flavour, weight-watcher diets, diabetic diets, colour and odour enhancers, antioxidants and as aging agent and catalyst for alcoholic beverages. They are also used for medicinal purposes in toothpaste, mouthwashes (to plaque retardant/ caries preventor), skin care (eczema and acine control, rapid healing agent), hypertension treatment, calcium antagonist and pill and capsule additive to improve taste. It is a tobacco additive and flavourant and a plant growth regulator.
Climate and soil


Stevia is a semi- humid subtropical crop. Grows up to 200- 400 MSL with 1500-1800 mm rainfall and temperature up to 43oC. It grows in sandy acidic soils with shallow water tables. Vegetative growth is increased by long day lengths and flowering induced at short day lengths of less than 12 hours. Stevia is suited to wide range of climatic conditions. It is found to be shade tolerant. The soil should be well- drained with reasonable water holding capacity and pH 5-7. Alkaline soils should be avoided.
Varieties


There is natural variability in stevia due to self-incompatible flowers.  The stevioside content is positively correlated with leaf-stem ratio.

Some new varieties/cultivars:
	Year
	Location
	New variety
	Features

	1979
	Korea
	Suweon 2
	Yield = 22%, Steviosides + 12%

	1982
	Korea
	Suweon 11
	Thick leaves, high R-A%

	1989
	China
	Yunri,  Yunbing
	

	1995
	China
	Zong ping 1
	Highest R-A% and St %

	1994
	Taiwan
	K1,k2,K3
	High yield, better R-A/St ratio

	1994
	Indonesia
	BPP 72
	

	1996
	China
	SM 4
	Yield up 1.5%, R-A/ St ratio up

	1996
	Russia
	Ramonskaya Slestena
	


Propagation

Seed germination is very poor due to infertile seed.  Artificial cross pollination is required for setting of seeds.  A high density of bees (3-4 hives/ha) is good for high seed production.  Excess shade may reduce total growth, delay flowering and reduce rate of flowering.  Fertile seeds are dark coloured.  Seeds are very small (1000 seeds weigh 0.3-1.0g)   Seeds are germinated in green houses and transplanting of seedlings done at 45-60 days.  Seeds take 4-6 days for germination.  Viability of seeds is up to 3 years.  The seed yield varies depending on climate (8-60 kg/ha.) and other factors.

Cuttings of new stems are the general method of propagation.  Rooting is induced by growth regulators.  Cuttings from top half and with 4 internodes are the best.


Tissue culture is another method of propagation.

Cultural Practices


Very high rates of fertilizer reduce growth of stevia.  The NPK requirement is 40:20:30 kg/ha.  Split doses of N are preferred.

The plant spacing generally adopted is 30-35cm. The ratoon crops yield more than the first year crop.


Irrigation to maintain a level of 80% to field capacity is beneficial for the crop.  Hence, stevia is more suited to flat sites than slopes.  Weed control is required till the plants get well established in the soil. 


Pests and diseases are not generally a problem for stevia.  Diseases caused by Alternaria steviae (large black spots), Septoria steviae (small dark spots), Rhizoctonia solani (stem spots and wilting of leaves)  and Sclerotinia rolfsi (white `silk’ round the plant stem) are reported.
Harvesting


Harvesting is done just before flowering at flower bud appearance by cutting at 5-10cm above ground level.  First harvest is after 4-5 months of planting.  Successive harvests are in three months.  In India 4-5 harvests a year are possible.  The dried leaf yield is 1600-2000 kg/ha/year.  Multiple harvests increase yield as branching is induced.  The fresh leaf yield is 18000-25000 kg/ha/year which fetches up to Rs. 2.50 per kg.


The leaves cut should be dried up quickly after harvest.  Sun drying or artificial drying kilns shall be used for drying of leaves.  At low humidity levels sun drying for 9-10 hrs is sufficient.  High temperature in artificial drying will result in loss of quality.  A green dried leaf colour is desirable and represents good quality (as for cardamom).  After drying, the leaves are stripped off from stem by hand/mechanical thrasher and are packed for transporting to processing units.

Processing methods

1. Dissolving in boiling water or other solvents.

2. Ion-exchange separation

3. Filtration with precipitation/coagulation

4. Crystalisation and drying.    

Boiling water extraction can yield 93-98% removal of steviocide

Stevia Products in market

	Product ID
	Product Name
	Qty. per Unit
	Price
	Other Name

	18225-50
	REBAUDIOSIDE A
	50mg
	$ 295.00
	Rhebaudioside A; Stevioside A3, Monoglycosylstevioside

	18225-10
	REBAUDIOSIDE A
	10mg
	$69.50
	Rhebaudioside A; Stevioside A3, Monoglycosylstevioside

	19565-10K
	STEVIA KIT
	3 x 10mg
	$ 149.50
	Kit contains:

Stevioside, Isosteviol, Rebaudioside A

	19353.50
	STEVIOSIDE
	50mg
	$49.50
	Stevioside;

	19353.10
	STEVIOSIDE
	10mg
	$49/50
	Stevioside;


Economics of Stevia Cultivation for one Acre
	
	Particulars
	Amount in Rs.

	
	
	I Year
	II Year
	III Year

	I

a)

b)

Total
	Capital Costs

Micro Sprinkler Irrigation System

Drying Facilities
	30,000/-

20,000/-

50,000/-
	--

--

--
	--

--

--

	II
a)

b)

c)
d)

e)

f)

g)

Sub Total

Total
	Recurring Costs
Planting Material (30,000 plants/acre @ 

Rs. 7/- per plant)

Gap Filling

FUM – 30 tonnes per acre (Rs. 800/- per tonnne)
Land Preparation/Planting
Labour requirement (1000 Mandays @

Rs. 60/- manday)

Fertilizer & PP chemicals

Supervisory Charges (2000 x 12)
	2,10,000/-

--

24,000/-

15,000/-

60,000/-

10,000/-

24,000/-

3,43,000/-
3,93,000/-
	10,000/-

24,000/-

--

45,000/-

10,000/-

24,000/-

1,13,000/-
1,13,000/-
	10,000/-

24,000/-

--

45,000/-

10,000/-

24,000/-

1,13,000/-
1,13,000/-

	III
a)
b)
	Returns
Sale of Dried Leaves (2750 kg per acre @ Rs. 250/- per kg)
Net Returns
	6,25.000/-

2,32,000/-
	6,25,000/-

5,12,000/-
	6,25,000/-

5,12,000/-



	Note :-  The above calculations are made only for 3 years.  In good condition, the plants can be grown economically for 5 to 7 years.


