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VdAL Biostimulant 

 
 

A modified protein from Verticillium dahliae works as 
a biostimulant on crop plants 

 
Extensive testing in field trials demonstrates that 

VdAL promotes plant growth and quality as well as 
increasing yield 

 
Professor Gong Zhizhong and Qi Zunsheng at the China Agricultural University (CAU), Beijing identified, cloned and modified 

a protein from Verticillium dahliae (VdAL) and demonstrated its positive effects on crops. Pherobio, a Chinese manufacturer 

and distributor of pheromone products, has worked with CAU to test and produce VdAL. Pherobio (www.pherobio.com) is 

now partnering with PBL in order to market VdAL globally and engage with companies outside of China. Pherobio has 

already established a large scale production capacity for VdAL and PBL is now engaged to find customers who will source 

the VdAL protein from Pherobio, formulate, market and sell this novel biostimulant. 

 

Not only has VdAL been extensively tested for many applications and crops, but extensive research in Professor Gong 

Zhizhong’s laboratory including transcriptomics has also revealed its mechanism (see Figure 1 on next page). VdAL is an 

activator of plant immunity and growth development and experiments have shown that it has the biological function of 

increasing yield, inducing resistance, promoting growth, and improving quality in a wide range of crop plants. 

 

In summary extensive field trials have shown that VdAL is a very effective Biostimulant that: 

 

• Increases yield as demonstrated by  

o a single application at the heading stage in wheat (Figure 2) 

o a single application at the flowering stage in cotton (Figure 4) 

o green cabbage (Figure 6) 

 

• Improves plant health and defence, as seen in: 

o Rice where it is protecting against fungal diseases and works well to enhance the effect of traditional 

fungicides, as seen with rice sheath blight (Figure 3)  

o Cotton where it is improving the immunity to Verticillium dahlia 

 

• Improves plant growth and development, as demonstrated by: 

o Seedling emergence rate in wheat by VdAL seed coating (Figure 5) 

o Germination rate of soybean 

 

• Enhances product quality by: 

o Increasing length of fibre in cotton (Figure 4) 

o Increasing Vitamin C content and colour of grapes (Figure 7) 

 

VdAL has been shown to be effective as a biostimulant through foliar sprays, as a seed soaking agent (both at dilutions of 

2,000 to 10,000) or as a seed coating agent (at 1 to 2% application rates of seed coating agents). 
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VdAL is a zinc activator protein and transcriptome analysis (see Figure 1) has revealed that it regulates the expression of 

multiple key genes involved in plant hormones, plant-pathogen interaction and photosynthesis. 

 

VdAL is a biostimulant that: 

• Promotes plant growth by increasing photosynthesis through improving the activity of light-harvesting antennae 

proteins, promoting the biosynthesis of galactose and glucose, and regulating the expression of genes involved in 

starch and soluble sugar metabolism.  

• Increases plant innate immunity by coordinating the expression of key genes involved in different plant hormone 

signalling pathways such as cytokinin, jasmonic acid, and brassinosteroids. It was also found that VdAL interacts 

with a plant E3 ligase to activate plant immune system. 

 

 

Figure 1: VdAL interacts at various points in the metabolic pathways involving glycolysis (left diagram), hormone signal 

transduction (middle diagram) and plant pathogen interaction (right diagram) 

 

 

 

 

Figure 2: Wheat field trials: VdAL can increase the yield by just one application at 1/10000 times dilution at the heading stage 

in wheat by nearly 10%. 
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Figure 3: Rice field trials demonstrate that VdAL treatment is effective in preventing sheath blight  

 

 

  
Figure 4: Cotton field trial: Application of 1/3300 VdAL diluent at flowering stage in upland cotton can raise the production by 

more than 15%, and also has a positive effect on the length of fibre 

 

 

 

Figure 5: VDAL can improve the seedling emergence rate and enhance the drought resistance of wheat after coating 

together with seed coating agent (SDA) 
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Figure 6: Green cabbage field trial: VdAL can improve the development of green cabbage. In the pictures cabbage plant 

weight after treatment with VdAL at the indicated dilutions. 

 

 

 
Figure 7: Effect on grapes, VdAL was sprayed at a 1/2000 dilution at the flowering stage (single application) and results 

demonstrate that VdAL promotes rapid coloring and increases the vitamin C content by more than 50%. 

 

 

In summary PBL in partnership with Pherobio can: 

 

• Provide commercial partners with access to VdAL for formulation, packaging and sale 

• Supply an extensive field trial data package 

• Give extensive technical information and support 

 


