CLIMATE and Grain Filling
for wheat and barley
Growing a good crop of wheat, durum
or barley in the western Canada
prairie region requires several good
production decisions and some luck
from Mother Nature. We know how
important it is to get these crops off
to a good early start, provide season
long effective weed control, but we
sometimes forget how vital the grain
filling period for wheat and barley are
for determining the yield and quality
of the crop. This period is generally a
very climatic dependent condition. In
order to get maximum grain filling,
• The temperatures should be medium
warm (not hot).
• The level of moisture in the crop
should be adequate.
• Alternating temperatures between
warm days and cool nights are
important for maximum grain fill.
So what exactly is happening under
these weather conditions?
Lets first look at the biology. The first
thing that is important to understand
is that the mail stigma (flower) must
be very fertile in order to fertilize the
female flower. If the male stigma is not
fertile, fewer grains will develop on the
seed head of both wheat and barley.
The biggest contributing factor to
infertile male stigma is excessively hot
temperatures. This will always limit the
amount of cytokinin that is necessary for the fertility of the male.
The second thing that happens is
that the sugar from the stems and
the leaves will move rapidly
to the basal grain (bottom
grain) on the wheat and
barley heads. This form
of sugar will always be
abundant for grain filling,
even though temperatures
are high and the moisture
in the plant is low. If the
high temperatures continue,
then very quickly the vascular
tissues that carry sugar to the
middle part of the grain head
and the upper part of the grain
head will break down. The
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breakdown of these tissues is due to
high levels of abscisic acid that are
being produced by the plant under
these conditions. There is nothing that
will negatively influence the amount
of carbohydrates being stored in the
middle part of the seed head and the
upper part of the seed head more than
the production of abscisic acid during
this period.
If moisture falls but temperatures
recede during this grain filling period,
the movement of sugars to the lower
part of the seed head grains will
continue to increase. However, the
vascular tissue to the middle part
and the upper part of the seed head
grain have been destroyed. Lower
temperatures and more soil moisture
will not significantly affect the filling
of the grains in the middle and the
upper part of the seed head. It is
permanently affected.
So what can we do?
It is extremely important to lower the
level of abscisic acid under these
stress conditions so that the upper part
of the seed head in the grain can have
a better chance to obtain its share of
the carbohydrates being produced by
the plant and develop plump, completely filled kernels, which produce
high yielding crops. In order to
accomplish this purpose, abscisic
acid must be controlled. In other
words, stress must somehow be
controlled. This can be greatly
influenced by applying hormonal
substances that will limit the level
of abscisic acid that build up in the
vascular tissue on the upper part
of the
seed head. This can be
applied on any cereal
grain during the time
of seed head formation.
Studies done by Stoller
have confirmed that the
yield responses in cereal
crops have been demonstrated during periods of temperature and moisture stress by applying the appropriate hormone
solutions. These responses are
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not seen when temperatures and moisture conditions are normal for cereal
crop development.
At Stoller this is an exciting time for us
as we continue to uncover the very important role that specific plant growth
regulators and plant growth hormones
play in the physiological performance
of wheat and barley plants. It is important that the proper balance of these
hormones be maintained throughout
the full period of growth and the differing stages of growth. It is particularly
important, however, that this hormone
balance be maintained during the
seed formation and seed filling period
of the grain.
In the western Canadian prairie
region, stress conditions can
occur during at least one stage of
development of the crop. During
these stress conditions, the yield
of wheat and barley plants is more
dependent upon the control of plant
stress than it is dependent upon plant
nutrition. Growers must be taught the
importance of paying attention to and
understanding how to maintain plant
physiological balance in their crops,
which is just as important as what we
have learned about controlling the
problems of plant nutrition. These two
different subjects are often independent of each other. Nutrients do not
always maintain hormone balance
and hormone balance does not always
maintain nutrients. The big difference
can be attributed to one word.
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