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Understanding the nature of irises is the single most important aspect that leads to success when growing them. Being natives of the northern temperate zone of the planet, irises have special adaptations that are essential for survival under their given circumstances. We irisarians are either joyfully or painfully aware of this fact, based on our results in the garden. Painstakingly, we learn how to assist or hinder their survival. All the time we are pushing the envelope in our attempts to expand irises beyond their normal boundaries. Those that are practiced in the art of developing rebloomers probably understand this the as well as anyone. They are trying to overcome the obstacles of day length, vernalization, cultural differences, etc. Likewise germinating iris seeds can be a challenge if we do not understand their basic requirements.

In these modern times we handle iris seeds a bit differently than nature has done in the past. We can try all kinds of things and have some success but it is truly left up to the seeds capabilities. Through times past seeds would just fall to the ground after the pods ripened and things would take their natural course. As man has intervened to manipulate irises for his own pleasure we have tried an untold number of ways to germinate seeds in environments we create for them. We attempt to do it in such a way as to achieve the best possible germination. Nature, however, has reasons for what it does. There is a lot we can learn and achieve by understanding and mimicking what we see in nature. Also, iris hybridizers and growers are constantly accumulating knowledge and experience because of the necessity to germinate seeds as a source of new iris cultivars.  Botanists, biochemists, and plant physiologists have turned the study of plants into a science and have created a detailed nomenclature for plant characteristics, which includes various aspects of seed germination. What were nature’s secrets in the past are slowly being unlocked and we can use them to our advantage. If we understand where nature, irisarians, and scientists have already gone we will be ahead of the game. 

One of nature’s ways of protecting plants from extinction is seed quiescence. Typically, iris seed pods split in early summer when the hottest and driest time of the year is approaching. During the time a pod ripens and drops its seed to the ground is not the best time for germination and growth of new sprouts. If a chance thundershower happens, germination would be detrimental because of the coming adverse conditions. They will not take full root before the advancing heat and dryness. Neither is the fall season, when more moisture becomes available, a good time for germination because of the approaching winter cold. Young tender growth in the sprouts is hard pressed to survive at this time. Just imagine the disaster that would occur if all the seeds of a given species, with no quiescent capabilities, germinated at the same time only to burn up in the summer sun or freeze in the harshness of winter.  So then quiescence works in favor of the species and is the condition of a seed when it is unable to germinate due to unsuitable external conditions such as, during dry, hot, overly wet, or cold extremes. 

Another related way that nature provides to assure the survival of the species is seed dormancy, this aspect is of the most concern to iris hybridizers when germinating seeds.  Dormancy is the condition of a seed when it fails to germinate due to internal conditions. Dormancy can allow seeds to lie in the soil for many years even through times when all conditions necessary for germination are present. Just as quiescence sustains the viability (life) of the seed during extremes throughout the year dormancy sustains them through the years. In some future time they can still spring forth to carry on. Again imagine what would happen if all the seeds of a given species were to germinate during the same spring and then be killed by some natural disaster such as drought, flood, or cold extremes. So as not to expend an entire generation of offspring in one germination event iris seeds also have inhibitors that allow some of them to remain dormant for future germination.

In nature, iris seeds lay in the ground through winter freezes. Certain changes occur inside the seed that enable them to resist subfreezing temperatures; an antifreeze, if you will, that is also present in living plant parts. These changes may also assist germination by helping to break seed dormancy. The breaking of dormancy by exposure of moist seeds, in the ground, to low temperature is refered to as stratification and prechilling. Inhibitors on the exterior of the seeds may be washed away as they come in contact with soil moister or when rainwater washes over them. Additionally changes on the interior of the seed related to the chilling process can lead to the breaking of long-term dormancy. Just as vernalization, (the low temperature promotion of flowering) due to chilling, can bring about changes in iris plants that lead to flowering, the prechilling of seeds can assist in interior preparation for germination. Many of us in the process of germinating iris seeds have soaked them in water intentionally or unintentionally, washing away inhibitors from the dried fruit body around the seed. This, however, does not overcome conditions inside the seed.  In one instance, abscisic acid (the same substance that works when dormant buds form and abscission causes leaves to fall from trees) may inhibit protein synthesis by blocking alpha amylase, preventing digestion of starchy portions of the seeds endosperm. In other words, the seed is unable to use its stored food unless prechilling turns the switch allowing it to become available.  

There are other types of inhibitions that can play a roll in restraining or retarding seed germination. First, simply to much water or not enough oxygen can be inhibitory. Also germination inhibitors occur in plant parts other than the seeds, such as leaves, roots, and stems. When in close proximity to the parent plant or leached into the soil trough decay of plant litter they may inhibit germination. This is one way some plants have of avoiding competition with their own offspring. This can also occur in your pots or seedbeds if inhibitors are still present in compost you have used, not to mention disease-carrying factors. Other species of plants can also produce allelopathics (substances that harm other plants). These can also sometimes act as germination inhibitors. Many plants use this as a defense mechanism to keep other species from invading their space. For instance, the phenolics are a group of compounds, characterized by an aromatic or piney smell that can have this effect. In other words, some seemingly insignificant variations in composts, mulches, soils, or humus can effect the germination of your seeds.   

Some compounds produced in irises or by other organisms can work as promoters in seed germination. Of note among these is nitrate, manufactured organically and found in virtually any decaying plant and animal matter. Nitrogen, which we are more familiar with, the first ingredient listed in most common fertilizers, usually in the form of salts, is the key element involved.  Root stimulators (which can also aid in germination and/or the emergence of seedlings) usually have some form of nitrogen in them. Nitrate (NO3- ) and ammonium (NH4- , used in crop fields) are, however, more readily absorbed by plants than elemental or other forms of nitrogen. Another promoter of note is ethylene which is produced during fruit ripening. Exterior to the hard seed coat of iris seeds is a fruit body which can ripen in the same way as other fruit more common to us. During this ripening, ethylene gas is produced and can work to promote germination by interacting with inhibitors such as abscisic acid. Many of us have put pears in a paper bag and closed the top so the pears will ripen more quickly and evenly. The accelerated ripening and characteristic smell, which increase during this process, are due to the formation of ethylene gas. Fallen pears on the ground will many times have germinating seeds in them when the ripening becomes more advanced (you may have seen this in oranges right in the refrigerator). Ethylene production is why it is not recommended to put tulip or other bulbs in the same drawer with fruit in the refrigerator. Undried iris seeds, although they have a much smaller fruit body, will show accelerated germinatation, in similar fashion, under controlled conditions. 

What is important to us in our efforts to germinate iris seeds is not whether we use all the terms just touched upon above. Being able to use the knowledge, in a good old common sense way, to get our seeds sprouting consistently, is what we need. Thomas Edison performed thousands of experiments before he reached a workable light bulb. We do not need to know all the details of all the experiments, just the recipe that works. For germination of iris seeds a couple of simple tools and some sand will help us to mimic nature and put us in greater control. We will need a refrigerator and some plastic bags.  

For accelerated fall germination:  Place undried seeds (at the time pods just begin to split) in a labeled fold over sandwich bag. The seeds will be plump and evenly brown. Add enough lightly moistened sand to surround the seeds and fluff together. The idea is not germination at this point, only enough moisture to keep the fruit body around the seed plump to promote ethylene production. Roll the sandwich bags shut and place in a larger zip lock bag. Place in the refrigerator till late summer (for me about two months from seed harvest). At this time, check the moisture. The sand should be moist enough to hold together but dry enough to crumble when you fluff the bag. Fluff the sand to allow oxygen in around the seeds. A sweet earthy smell will become apparent, if not already present in the smaller bags. Keep the larger zip lock sealed to hold the ethylene in around all the smaller bags. This is the only time to have concern that the refrigerator is not set to cold. Chose a warm spot away from the freezer wall. Mine tests about 38 to 40 degrees, cool enough to chill but warm enough to avoid frost. Start to move the bagged seeds out of the refrigerator during the day and in overnight. In about two weeks the first germination will start right in the refrigerator.  

Planting: Plant any bags of seed that start showing germination at this time. The exception here would be if the typical fall, warm/ cool, temperature swings have not started. If this is the case just keep in the refrigerator till the weather starts to cool. Plant in one gallon pots, one inch deep in medium coarse, washed sand and give a light dose of root stimulator, with nitrogen. In other words, promote further germination while allowing natural night time chilling and day time warming to continue what you started. Place outside where no sun can hit the pots and keep moist but not constantly wet. The sand surface should dry a bit between waterings but not deeper than the seed depth. The watering will provide moisture but also can wash away remaining inhibitors from the fruit body around the seed. Once any pot has a full flush of new seedling growth, I move them to the hothouse or cold frame. If you are in a colder northern climate, a heated greenhouse or some other heated setup will be necessary. For me, germination starts in September so plants have 6 to 7 months growth by normal in-ground germination time in March to April. This allows the seedlings enough growing time to be ready to plant out in the ground their first spring.

This same process can be used to enhance spring germination. Two to three months before normal spring, in-ground germination start the refrigeration process. The basic steps are the same as with fresh seed, only using dried seed soaked in water over night. At the beginning of the time for day/night temperature variation, add a ripening pear or orange in a paper bag inside the zip lock to get a little ethylene action going. As before, pot any bags that start to show germination and place in full shade outside, use root stimulator, and keep moist. At this point I set the sand pots that have a full flush of seedlings in dappled shade to mature throughout the summer and over-winter them till the next spring planting season.  Burying the pots up to their neck or packing with mulch between them helps to retain water in the summer and protect from the cold of winter. If you have an extreme winter climate mulch or some other cover can be put right over the pots once they have had their first good chills. What I consider the drawbacks of this method is that you still have to protect the seedlings through one winter, and it takes a year and a half longer just to get the seedlings into the ground.   

To summarize, we have simulated the events that seeds go through in nature. We have mimicked stratification and prechilling by placing the seeds in moist sand in the refrigerator. We have allowed for quiescence and lessened the effects of dormancy by washing away inhibitors, counteracting inhibitors using chilling, and adding promoters of germination and seedling emergence.        

