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OTHER MAJOR RESPONSIBILITIES 
 
 At Michigan State University, Dr. Heins has taught courses in crop production and 
greenhouse environmental physiology.  He advised both undergraduate students and graduate 
Masters and Ph.D. students.  His major research interests were flowering physiology, the 
quantification of  plant responses to the environment, and the development of  decision-support 
tools for growers in the greenhouse industry.  Sixteen students received their Masters degree 
and/or Ph.D. with Dr. Heins as their thesis advisor.  From this research, he has authored or co-
authored 130 scientific articles or conference proceedings, and over 260 extension and grower 
articles.  He spoke at over 155 grower meetings and 25 scientific meetings. 
 
 After retiring from Michigan State University, Dr. Heins pursued business and consulting 
activities in the private sector.  As a business partner in Oro Farms, he assisted his partners build 



greenhouses in Guatemala from open ground to produce floriculture annual and perennial species 
cuttings for export to the USA, Canada, Japan, and Europe.  From no production, Oro Farms 
grew to produce over 120 million vegetative cuttings before sale of the company to an 
investment company in 2012.   
 
Following sale of Oro Farms, Dr. Heins provided consulting services to the purchasing company 
in the USA, The Netherlands, Guatemala, El Salvador, and Uganda at cutting production farms. 
 
During the same time, he expanded his floriculture consulting in the USA to floriculture growers 
having over 800 acres of greenhouses. 
 
Starting in 2019, Dr. Heins helped hemp greenhouse growers produce over 10 million hemp 
liners for production of hemp in greenhouses and farms. 
 
Dr. Heins in 2020 continues to provide consulting services to floriculture greenhouse growers, 
hemp greenhouse growers, and cannabis greenhouse growers. 
 
 
EXAMPLE RESEARCH ACCOMPLISHMENTS  
 
Thermomorphogensis 
 
He showed that for many plant species, mature internode length and stem length increases as day 
temperature increases and that they decrease as night temperature increases.    More importantly, 
he showed that the mathematical DIFerence between day temperature and night temperature 
(DIF = DT - NT) was highly correlated with stem elongation and final stem length in most 
plants.  Because height control is so important in floriculture production, the use of the DIF 
concept has gained wide acceptance in greenhouse production throughout the world as a method 
to control height of flowering plants with little use of growth regulators.  The DIF response has 
also become a widely studied research topic at many universities throughout the world. 
 
Modeling and Decision Support 
 
He has modeled development of several flowering plants including Easter lily, chrysanthemum, 
poinsettia, hibiscus, African violet and several herbaceous perennials.  In Easter lily for example, 
he determined that leaf unfolding was a linear function of average daily temperature in the 
temperature range of 10 to 30oC.  This information is being used in combination with the DIF 
concept to accurately time Easter lilies while controlling plant height.   
 
Models relating flower bud size, temperature, and time to flower have been developed for a 
number of plant species including Easter lily, Thanksgiving cacti, Stargazer Oriental lily, African 
Violet, and hibiscus.  These models are being used by growers to help time crops for specific 
production dates. 
 
He has also developed a mathematical models of stem elongation from pinch to flower in 
poinsettia and chrysanthemum.  Models have included the classical Richard’s function as well as 
a novel three-phase function that more closely describes stem elongation over a wide range of 
environmental and cultural conditions.  These models were developed into a decision-support 
tool called graphical tracking.  In graphical tracking, actual plant height is plotted against 
predicted plant height.  DIF and growth regulators are modified as needed to keep the actual 
plant height near the predicted plant height so plants finish within a window of specified heights.  
Most poinsettias now produced in North America and Europe are grown using the graphical 
tracking technique developed by Dr. Heins. 
 
Dr. Heins also quantified Easter lily elongation from emergence to flower.  As with poinsettia 



and chrysanthemum, he developed a graphical tracking decision support tool from this 
relationship; this graphical-tracking relationship is now used in the production of most Easter 
lilies in the United States and Canada. 
 
The graphical tracking decision-support techniques were incorporated into a commercial 
computer program called the Greenhouse CARE system.  Modules for graphical tracking of 
chrysanthemum, poinsettia, and Easter lily were developed.  Decision-support modules were 
developed for poinsettia and Easter lily to assist growers in making height-control decisions. 
 
Poinsettia Growth and Development 
 
Dr. Heins has conducted research on poinsettias for most of his professional career.  In addition 
to the graphical tracking work described before, he identified that the cause of premature cyathia 
abscission was carbohydrate depletion in the plant due to low light or high temperature.  He also 
showed that flower initiation under short days required night temperatures less than 23oC.  
 
Another line of research showed that the type of pinch given a poinsettia influenced the initial 
rate of stem elongation due to apical dominance being controlled by both the meristem and 
immature leaves. Lateral shoots on plants given a soft pinch (roll-out type of pinch) initially 
develop slower than lateral shoots on plants given a hard pinch or a soft pinch with the immature 
leaves being removed.   
 
Branching can be limited or absent in some poinsettia cultivars following propagation and  
pinching.  Dr. Heins showed that high temperatures (> 30oC) are responsible for incomplete bud 
development during the period when lateral buds are developing on stock plants.  Growers now 
avoid production of these cultivars or control stock-plant temperature via cooling or misting so 
lateral buds develop normally.   
 
Height of a plant at flower is dependent on both the length of internodes and the number of 
internodes.  Dr. Heins determined a relationship between the leaf number on lateral shoots at the 
start of short days (flower induction) and final desired plant height that minimizes the grower 
effort necessary to achieve the final height.  Achieving this leaf number is made easier by the 
development of a model relating leaf unfolding rate to temperature. 
 
Easter Lily Growth and Development 
 
The other crop Dr. Heins has researched extensively is the Easter lily.  DIF was first 
discovered/quantified on the Easter lily.  Other contributions to this crop include graphical 
tracking of height, graphical tracking of leaf number, development of a more accurate bud meter, 
and control of foliar chlorosis. Chlorosis of the lower leaves in Easter lilies can be severe when 
plants are grown under high density conditions.  Based on work that showed combinations of BA 
and GA4&7 were effective in preventing foliar chlorosis of Easter lily, he developed commercial 
strategies for application of these hormones to prevent foliar chlorosis without excessive stem 
elongation, even after cold storage of plants. 
 
Seedling Storage 
 
Production of plug seedlings does not always perfectly match market demand.  One alternative is 
to hold seedlings in cold storage until desired.  Dr Heins has quantified and developed 
recommendations for impatiens, petunia, pansy, geranium, fibrous begonia, tuberous begonia, 
New Guinea impatiens, salvia, ageratum, alyssum, and tomato plug response to dark and light 
storage for up to 6 weeks in the 0 to 12.5oC temperature range. 
 
Herbaceous Perennials 
 



Dr. Heins has been actively involved in quantifying the juvenility, vernalization, and photoperiod 
requirements for a wide range of herbaceous perennials (several hundred species and cultivars).  
Time to flower as a function of temperature and growth regulator responses for height control 
have also been developed.  From this research, commercial recommendations for flowering of 
numerous herbaceous perennial species at any time of year have now been developed. 
 
Orchids 
 
Dr. Heins initiated an orchid research program at MSU to determine flowering control 
mechanisms of commercial orchids and to quantify flower development rate as a function of 
temperature.  Initial research was conducted on Phalaenopsis where the base temperature for 
flower development was quantified at 10.8C.  Additional research on flowering mechanism have 
been conducted on Zygopetalum and Miltoniopsis.   
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