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Greenstim improves the performance of turf grass 
under stress conditions 

 
 
1. Introduction 

 
Turf grass in golf courses often suffer from 
various environmental stress factors. Grass may 
look stressed due to drought and heat stress, 
frequent use of chemicals as well as intensive 
cutting and continuous use of the field. 
Furthermore limited availability of good quality 
irrigation water causes problems in golf courses 
worldwide. Long term use of high-salinity water 
causes an increase in soil salts. As soil salinity 
increases it becomes more difficult for plants to 
extract water from the soil.  
 
Greenstim is based on naturally occuring glycine 
betaine which is a well-known osmoprotectant 
synthetized by certain plant species under 
unfavourable growing conditions. Number of 
studies have shown that foliar application of 
Greenstim improves the performance of many 
horticultural and agronomic crops in conditions 
of heat, drought, low temperatures and salinity.   
 
 

2. Mode of action of Greenstim  
 
Glycine betaine is a water soluble compound 
which accumulates in the cytoplasm. It acts as a 
compatible osmolyte maintaining the water 
balance of the cells without disturbing the plant 
metabolism. Laboratory studies have shown that 
glycine betaine improves photosynthesis and 
stabilizes cell membranes during osmotic stress. 
Furthermore, glycine betaine has proved to have 
an important role in various plant processes such 
as cold hardening.   

 
Figure 1. The structure of glycine betaine 
molecule. 

 
 
 
Greenstim penetrates through the surface of the 
plant and is quickly translocated throughout the 
plant within 24 hours. Glycinebetaine remains 
unmetabolized in the plant cells for several weeks 
providing a long lasting effect against 
environmental stresses.  
 
 

3. Application of Greenstim on turf 
grass 

 
Greenstim is a water soluble powder that can be 
applied by foliar spray as a water solution using a  
normal spraying machinery. Large coverage of the 
whole foliage is important in order to achieve the 
adequate concentration of glycine betaine in the 
treated plants. Use of a non-ionic adjuvant in the 
spraying solution is recommended especially 
under dry conditions. The application of 
Greenstim should be done most preferrably 
during high relative humidity of the air early in 
the morning or late in the evening.  
 
The experience to date shows that the rate of 2-5 
kg/ha of Greenstim provides improved 
performance of turf grass under stress conditions. 
The recommended spraying volume is 400-1000 
liters per hectare. Due to frequent cutting of golf 
and sport grass glycine betaine is gradually 
removed along the cutted plant parts. Thereby in 
the case of turf grass, it is necessary to apply 
Greenstim every 3 weeks in order to maintain the 
needed concentration of glycine betaine in the 
plant cells.  
 
 

4. Field trial on golf grass 
 
The potential of Greenstim to improve the visual 
performance of turf grass was studied in a golf 
course in South Finland. Because of relatively mild 
temperatures and abundant raining, the level of 
environmental stress remained low during the 
entire growing season. However, the final analysis 
of the test greens in September showed that 
Greenstim applied at the rate of 3 kg/ha increased  
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the density of grass as well as decreased the 
occurrence of plant disease spots. According to 
the observations of the green keeper the biggest 
difference between the control and treated 
greens was detected in the beginning of the 
season when the stress level was higher.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The effect of Greenstim in grass density 
and occurrence of disease spots in Messilä golf 
course. Results are average of 3 test greens. 
Finland 2004. 
 
 
6. Summary 
 
 
The experience to date shows that Greenstim has 
potential to improve the quality of golf and 
amenity grass exposed to various environmental 
stresses by helping the plant to maintain its 
physiological activities during unfavourable 
growing conditions. Furthermore, by improving 
the plants stress tolerance Greenstim indirectly 
enhances the plants resistance against plant 
diseases. The product has proved to be very easy 
and safe to use in spraying applications due to its 
non-toxic nature and excellent solubility into the 
water. 
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