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Plant Hardiness
by Carol Ann Harlos

   

Recently I read a fascinating article “Plant Hardiness: A Complex 
System “by Dr. Barbara Williams in the 2020 issue of The 
Herbarist the publication of the Herb Society of America. I then 
did some more research in other sources. Below is information 
which I believe Master Gardeners will find interesting and useful.

When you think of plant hardiness you probably think of 
USDA Zone maps which are based on the average minimum 
temperature for a given area. This is NOT the only factor. In order 
for a plant to survive it needs to withstand all environmental 
stresses.

Drought stress Annual plants growing on their own can escape 
drought because they only start to grow when there is enough 
water. If there is too little water after they grow into plants they 
bolt (make seed) and are thus able to continue their species.

Succulents solve the problem of drought by storing water and 
losing it very slowly.

Other plants grow roots that extend into the water table. These 
include certain trees.

Lichens, ferns, and mosses (xerophytes) let their tissues dry up 
and then grow again when there is water present to rehydrate 
them!

Too much water stress When soil is water- logged the finer 
roots cannot get oxygen and the plant starves. You may have 
seen this in houseplants (not yours of course!) Or you may have 
seen “wetfeet” in evergreens... they drop needles to survive. 
Tomatoes suffer from blossom end rot due to too much water... 
cell walls don’t develop properly and dead areas show up in the 
fruit.

Why do we harden off plants? One reason is to make them 
drought hardy. They need to develop roots after we plant them.

Winter hardiness - It is the lowest not the highest temperatures 
that decide where plants can grow on the earth.

See the  graph showing the effect (acclimation) of cold on plants.

What does this graph mean? Gradually plants become 
accustomed to winter temperatures. They can be severely 
damaged (upheaval, roots destroyed, crowns damaged or 
killed) in a very cold early winter as they haven’t yet adjusted. 
(That’s why we need to allow plants to begin to accommodate 
to changing fall temperatures...no rose pruning for example 
which promotes new green growth.) In the middle of winter 
severe cold doesn’t cause extreme damage to plants that have 
adjusted! Then in late winter severe cold can again cause severe 
damage as the plants are preparing to grow again. (I hope you 
find this as fascinating as I do!)

Ways Plants Avoid Freezing Injury Plants which suffer damage 
from freezing do so because of water which freezes inside the 
plant cells. The resulting crystals are sharp and break through the 
cell walls killing or damaging the plant. In woody plants water 
leaves the cells and freezes between them so the cells are not 
damaged. 

Chilling Injury Think about the origins of the many plants you 
grow because this explains their behavior. Bananas and basil are 
tropical in origin. That is why they blacken in your refrigerator! 
Tomato plants are tropical perennials. In that environment they 
stop producing fruit if the heat is high and then return to fruit 
production when the temperature goes down.


