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PLANT HARDINESS:  Which Way’s North?

by Melanie Mason

For those of us in “tundra territory,” it’s a hard position discuss-
ing “north” with someone from Kentucky or North Carolina.  
They sympathize with our cold winters, but argue that freeze/
thaw conditions in their climates make their winters every bit 
as tough.  The discussion generally progresses to the recently 
changed USDA Climate map that has most of us moving a half 
zone warmer.  What’s THAT about?

Well, in truth, the USDA Climate Map only considers one factor, 
the average coldest temperature of the coldest month of the 
year.  For us in the northern hemisphere, that’s January.  But 
‘average’ is just that.  It means that half of the days were actual-
ly colder than the posted minimum, and of course half the days 
were warmer.  It over simplifies the hardiness concept.  Those 
from Kentucky and North Carolina have a point.  It’s more than 
just the temperature.

The Canadians have a different approach.  In 1961, two Cana-
dian scientists, Oullet and Sherk, devised a formula that would 
incorporate SEVEN different variables into the ultimate recom-
mended climate zone.  If you check out the formula and the 
variables, you will be reminded of discussions among gardeners 
and daylily growers throughout the country on why certain 
plants perform better in some situations than others.

Here’s a look at the formula where “Y” equals the hardiness      
zone:                                                                                        

Y  = -67.62 + 1.734X1
 + 0.1868X2 + 69.77X3 + 1.256X4 

+ 0.006119X5 + 22.37X6 - 0.01832X7

Oh my, you might think, I failed algebra! Not to worry. The num-
bers really don’t matter if you get the gist of what the formula 
takes into consideration.  Here are the variables:

X1   This is the USDA criteria… the average coldest tem-
perature of the coldest month.  Basically, add up the coldest 
temperature of each day in January, and divide the number 
by 31.  USDA Climate zones are based solely on this number.  
Another way of looking at cold temperatures is by determining 
the number of Heating Degree Days (HDD).  Heating Degree 
Days are calculated by the number and length of time the tem-
perature falls below a base point (usually 67 deg. F).   Heating 
contractors have long computed Heating Degree Days in order 
to determine how big a furnace or how many feet of radiators 
to install.  It’s an excellent marker to use in comparing winter 
cold.

X2      This variable is the average period of frost free days.  
While this variable only takes into consideration the days and 
degrees the temperature is above freezing for 24 hours, a sim-
ilar concept is Growing Degree Days.  To determine the num-
ber of growing degree days for any period, add the maximum 
temperature and the minimum temperature for a given day, 
divide by two, and subtract 50 degrees.  Why 50?  Well, that’s 
the temperature that corn begins growing.  Some crops require 
a longer growing period (more GDD’s) and some less.  Think 

peanuts and sweet potatoes versus lettuce and beets.  

X3 The amount of rain that falls from June to November 
can be a very big factor.  If you talk to growers in Nebraska and 
Texas, they relate very different difficulties from daylily gar-
deners in the Seattle area.  Did you know that Raleigh, NC, San 
Antonio, TX, Las Vegas, NV, and Seattle, WA are all in the same 
USDA hardiness zone?  Really?  The difference is rainfall during 
the growing season.

X4 This variable is the inverse of X1.  It is calculated by 
totaling the highest temperature of each day of the hottest 
month, either July or August, depending on your location, 
and then determining the average.  Basically, add up highest 
temperature for each day of the month and divide by 31.  The 
American Horticultural Society has composed a Heat Zone map 
for the US.  Maybe not so surprising, it doesn’t mirror their 
cold-zone map. Some areas of the US are both very cold AND 
very hot.  A simple way to compare how hot areas are is to look 
for Cooling Degree Days (CDD).  This is a measure of how much 
and for how long temperatures were above a base-line point.  
Air conditioning experts compute the number of CDD in order 
to know how large an air conditioning system they need in a 
building.  

X5 The “winter factor” comes into play here.  It’s how 
much precipitation falls in January.  In some ways, this factor 
is responsible for whether plants start the year’s growth cycle 
with ample moisture or not.  Some areas have bountiful snow 
and rain over the winter months.  Others do not.

X6 Snow depth is a critical factor, as most of us northern-
ers recognize.  This variable is the average maximum winter 
snow depth.   There may be extremely wide temperature 
swings above the snow, but just a few inches down, the swings 
are very small.  Down at the soil surface and below, with 20” 
of snow, the temperature remains constant.  See the daylilies 
smile.  With sufficient snow cover, the daylily’s crown is kept at 
a nice chilly 32-34 degrees, downright balmy by comparison to 
the sub-zero air temperatures.  

X7 Finally wind must be taken into consideration.  Not 
just winter winds, which in the absence of snow, can reduce the 
surface temperature considerably, but also summer winds.  If 
humidity is low and soil moisture lacking, winds can seriously 
desiccate plants, sometimes to the point of death.  This may be 
part of the reason we are seeing summer dormancy in areas 
exposed to very high temperatures and low rainfall.

So looking back to our fellow daylily friends, we can under-
stand the difficulties of those whose gardens  are exposed to 
subfreezing temperatures without the benefit of snow.  We can 
sympathize with those struggling with high temperatures and 
little or no rain.  And we certainly understand the struggles of 
the gardeners working with less than optimal conditions every-
where. 

What to do?  There are a few things we can do to moderate 
these factors without having to move.  The first is to amend 
the soil.  If you have sandy soil, the temperature swings will 
be greater than in organic enriched soil.  Clay soils notoriously 
warm up slowly, and again, amending with organic matter will 
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be of great benefit.  Wind breaks can reduce dessication, help with protecting the blanket of snow, and if the wind break is of stone 
or brick, actually act as a moderating factor, collecting heat during the day and releasing it at night.   

To increase your chances that newly purchased daylilies will be hardy for you, look for daylilies that were hybridized in a similar 
climate to your own, as they will be most likely to adapt to your growing conditions.  Yes, there are some plants that tolerate wide 
swings of these variables, but they aren’t in the majority.  More than likely, they will perform well in some years, and very poorly 
in others.  If you want to compare the climate of a hybridizer’s garden to your own, determine the Heating Degree Days, Cooling 
Degree Days and Growing Degree Days for your garden’s location.

You can easily find these numbers on the Weather Underground site (www.weatherunderground.com).  Go to the page dedicated 
to your zip code, and scroll way down to find “History and Almanac.”  Click on “View”, and then click on the “Custom” tab.  Set the 
span to a year… which year is your choice… and then click on “Go”.  And there the numbers are, YOUR garden’s HDD, CDD, and 
GDD!

Below is a chart showing the locations of some of our better known hybridizers, and a comparison of their Heating Degree Days 
(how cold it gets), Cooling Degree Days (how hot it gets) and Growing Degree Days (how long their growing season is).  You can 
quickly identify some anomalies.   Karol Emmerich in Edina, MN has over 1500 more HDD than Moldovan Gardens in Avon, Ohio, 
but about the same number of GDD.  Her winters are long and harsh, but things warm up fast, and with the added heat of summer 
she has about the same length of growing season.   

Does this all matter?  Indeed it does.  Enterprise, FL daylilies luxuriate in nearly 8200 growing degree days.  Those poor daylilies 
living in Morrisville, VT have to make do with less than 2000.  Many factors that make a daylily unique are responsive to these very 
same variables.  Hardiness aside, edges, teeth, patterns, height, bud count and branching, opening ability, rebloom, and even color 
may be dependent on any one of these seven variables.  There are daylilies that are true champions that can handle a wide range 
of conditions with aplomb and perform beautifully.  But not surprisingly, most do not.  The trick is identifying which ones will work 
for you and which ones won’t.  

Location	 	 		HDD	 CDD		 GDD		 Hybridizer
Enterprise,	FL	 					 				646	 	 3313	 	 8190	 	 Trimmer,	Reilly,	Stamile	(before	move)

Center,	TX	 	 		1798	 	 2502	 	 6323	 	 Jack	and	Mark	Carpenter

King’s	Mountain,	NC					2873	 	 1728	 	 5026	 	 Van	Sellers,	Vic	Santa	Lucia

Yukon,	OK	 	 		3106	 	 2372	 	 5760	 	 Bob	Scott	(Topguns)

Chattanooga,	TN	 		3127	 	 1900	 	 4979	 	 Lee	Pickles

Charlottesville,	VA	 		4128	 	 1158	 	 3812	 	 Margo	Reed,	Jim	Murphy

Paris,	KY	 4474	 	 1113	 	 3696	 	 John	Rice,	David	Kirchhoff	and	Mort	Morss

E.	Northport,	NY	 		4849	 	 		865			 	 3240	 	 George	Rasmussen

Gates	Mills,	OH	 		5428	 	 		784	 	 3067	 	 Curt	Hanson

Avon,	OH	 	 		5636	 	 		710	 	 2866	 	 Steve	Moldovan	and	Roy	Woodhall

Toronto,	ONT	 			 		6477	 	 		672	 	 2679	 	 Bryan	Culver

Buskirk,	NY	 	 		6531	 	 		369	 	 2238	 	 Melanie	Mason

Edina,	MN	 	 		7281	 	 		837	 	 2898	 	 Karol	Emmerich

Morrisville,	VT	 		7752	 	 		295	 	 1940	 	 Charmaine	Rich	(East	Thetford,	VT)																								

Data	from	12/2005-	12/2006
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Ideally, you can visit a nursery in your area 
where you can see the plant’s perfor-
mance up close and personal, grown in the 
ground under your own climate conditions.  
Failing that, try to select a nursery that has 
relatively similar climate conditions to your 
own, using a comparison of HDD, CDD, 
and GDD as a starting point, and adding 
a nod to annual rainfall.   You can use our 
Region 4 Popularity Poll for suggestions, 
as well as results from the Garden Judge’s 
ballots, but you have to remember that 
within Region 4 we have a wide range of 
climate conditions from temperate freeze/
thaw Long Island to bitter cold and snowy 
Quebec, to gardens moderated by Lake 
Ontario and the Finger Lakes.  In some 
cases, the most similar climate may be a 
good distance away.  Use the Internet Rob-
in, Regional meetings, and the AHS Portal 
to identify people who have had similar 
experiences with various daylilies.  The 
ones that died for you, died for them.  The 
ones that thrived for you, did the same for 
them.  These people are priceless and will 
save you a lot of money and heart ache in 
the long run.

So, what’s “north”?  Northern conditions 
cover a huge territory.  Saying a plant 
thrives in zone 5 or performs “great in 
the north” really is relative.  Take time to 
investigate.

Right:  One	of	the	biggest	factors	influenc-
ing	daylily	hardiness	in	the	north	is	the	
depth	of	snow	cover.		This	graph	shows	
that	with	a	blanket	of	snow,	the	tempera-
ture	of	the	soil	by	the	daylily	crown	re-
mains	constant,	regardless	of	fluctuations	
in	air	temperature.

Snow as an Insulator

Maximum and minimum 
teperatures were measured 
at various heights in a 
snow-covered vineyard on 
Fe. 14, 1997, in Mapleton, 
Mich. The minimum tem-
perature at the snow sur-
face was 11o F colder than 
the air temperature at 5 feet 
above the ground and 43o F 
colder than the soil surface 
temperature.

Above Right: Snow as Insulator illustration from Fruit Crop Ecology and Management, Chapter 2, page 65.  Michigan State Extension Bulletin E-2759,   
December 2002. Below: October Snow. Photo: Melanie Mason


