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any plants in fire-prone ecosystems, such as the fynbos in South Africa, chaparral in 

California, kwongan in Australia, and Mediterranean regions, rely on fire to stimulate 

seed germination. Fire influences germination through heat-induced changes to seed coats, 

activation of seed embryos, and the release of chemicals like ethylene and ammonia. Smoke 

is particularly important in this process, as demonstrated by early studies on Audouinia 

capitata, a threatened fynbos species. Subsequent research revealed that smoke treatments 

enhance germination in numerous plant families, regardless of their environment. 

Interestingly, even non-fire-adapted species like lettuce and celery respond positively to 

smoke exposure. Scientists believe nitrogen oxide may contribute to this effect, though 

multiple active compounds are likely involved. 

 Recent research has explored how smoke interacts with soil seed banks, influencing 

plant ecology and restoration efforts. Studies have also examined the physiological effects of 

smoke on seed metabolism, hormone activity, and germination cues. These findings have 

practical applications in conservation, agriculture, and horticulture, helping to restore native 

plant populations and improve crop germination. This paper presents new research on smoke-

stimulated germination from 2000 to 2003, building on earlier studies and highlighting the 

ecological significance of smoke in seed biology and habitat restoration. 

Agricultural and horticulture applications Smoke Technology 
Indigenous gardening has grown in popularity in South Africa, especially for cultivating 

fynbos species, which play a crucial role in the local ecosystem. However, these plants often 

present challenges in germination and propagation. Smoke technology has emerged as a 

reliable solution to improve germination rates, making fynbos cultivation more accessible for 

both home gardens and commercial horticulture. Research by Brown and Botha (2002) 

identified that out of more than 300 tested fynbos species, 157 responded positively to smoke 

or aqueous smoke extracts. These species come from plant families such as Asteraceae, 

Ericaceae, and Proteaceae, with Restionaceae (Cape reeds) benefiting significantly. Cape 

reeds are particularly valuable for landscaping and the wildflower industry. Before smoke 

treatments became widely used, many fynbos species were extremely difficult, if not 

impossible, to propagate from seeds. The introduction of smoke treatments has greatly 

improved germination rates, making these species more available for horticulture and 

conservation. For instance, cultivating plants like Syncarpha vestita (Cape everlasting) helps 

reduce the need for wild harvesting, thus conserving natural populations. 

 A key advantage of smoke technology is that seeds can retain the germination cue 

after smoke exposure, allowing pre-treatment before sowing. This has important applications 

in horticulture, agriculture, and ecological restoration. To make smoke technology more 

accessible, researchers at Kirstenbosch Botanical Gardens have developed "Kirstenbosch 

Instant Smoke Plus Seed Primer." This product, incorporating aqueous smoke extracts and 
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natural germination stimulators, enables gardeners to grow indigenous plants more easily 

while supporting biodiversity. Smoke technology has also shown promise in improving 

germination in vegetable crops. Studies have indicated that crops like lettuce and celery 

germinate more effectively when exposed to smoke. While the full potential of pre-treating 

seeds with smoke is still being explored, early results suggest that this technique could help 

synchronize germination and speed up seedling establishment. A recent study on maize 

(corn) storage in rural South Africa provided further insights. Traditionally, rural farmers 

store maize cobs over a fireplace inside their huts, unintentionally exposing the seeds to 

smoke. Researchers found that these smoke-treated maize seeds had higher germination rates 

and produced more vigorous seedlings compared to untreated seeds. The seedlings were also 

taller and heavier, highlighting smoke’s potential role in enhancing crop yields. Smoke 

technology may also aid in managing weeds, which can remain dormant in the soil for years, 

making them difficult to predict and control. Many weed species respond positively to 

smoke, which can help determine the number of viable seeds in the soil and assess the 

presence of indigenous plants. By using smoke to break dormancy, farmers can trigger mass 

weed germination, allowing for easier removal through traditional methods or herbicides. 

This approach could significantly reduce weed populations and minimize reliance on 

chemical control methods. 

Recent Research on Smoke and Seed Germination 
Recent studies have examined how smoke and heat interact to promote seed germination. 

Research by Tang et al. (2003) showed that treating soil samples with cold aerosol smoke and 

heat increased germination rates in eucalyptus forests by more than four times within a 

month. The treatment also boosted seedling emergence and species diversity. Similar studies 

in sand heathlands found that heat alone was even more effective than smoke in promoting 

germination. Australian research has explored how smoke interacts with other factors like 

darkness and heat, revealing that combining these elements significantly enhances 

germination rates. In addition to ecological studies, researchers have focused on the 

physiological effects of smoke on seeds. Studies have explored how smoke influences plant 

metabolism, hormone activity, and the presence of sugars during germination. For example, 

research on lettuce seeds has examined the role of nitric oxide in this process, with ongoing 

studies aiming to uncover the biochemical mechanisms behind smoke-stimulated 

germination. 

Conclusion 
Our research focuses on identifying the specific chemicals in smoke that stimulate seed 

germination. We have found that water-soluble compounds in smoke are highly active, even 

in tiny amounts, making their isolation and identification challenging. Despite extensive 

efforts, the key compounds responsible remain unidentified. Alongside this, we study how 

smoke influences seed biology, examining the processes involved in germination. While 

smoke treatments have proven beneficial in horticulture and conservation, pinpointing the 

exact compounds would be a significant breakthrough. Understanding these chemicals would 

provide deeper insights into the biological mechanisms behind smoke-stimulated 

germination, improving its applications in plant restoration, agriculture, and ecological 

research. 


