Keeping plants short: Why 1is
it important?

Plants have evolved to grow vertically — to reach more
sunlight — and horizontally — to increase their surface area
and capture more sunlight. However, vertical growth is almost
always undesirable because of the many problems it can
generate. With this article I am starting a series of posts
about “keeping plants short” which will cover a lot of the
practical methods that have been developed in order to stop
and modulate the vertical growth of plants. In this first post
I want to look at the reasons why keeping plants short 1is
desirable in almost all plant species and growing conditions
and give you some hints about the methods that I will be
discussing in future posts about the practical actions we can
take to keep our plants small, yet highly productive. So why
is it important to keep plants short?

A picture of severe lodging in cereal crops (taken from this
article)

Lodging prevention. Mechanical stability is very important
when growing plants. Tall plants are mechanically less stable
because the upper parts of the plant can apply a lot of
leverage to the base of the plant. If enough weight 1is
accumulated and force is applied — through wind for example —
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the plant can easily break or the stem be displaced for the
vertical position, leading to huge losses in the crop. Plants
that are shorter are naturally more resistant to lodging
because there is less mechanical advantage to apply leverage
on the base of the plant, the plant is therefore less likely
to move from its vertical position, even if some force 1is
applied.

Ease of harvesting. The taller a crop, the more inconvenient
it is to harvest the product. For fruiting crops it becomes
more inconvenient to pick fruits from higher positions while
for crops like potatoes more material from above the ground
needs to be removed. This difficulty to harvest the fruits is
the main reason why some perennial crops, like African palnm,
become unproductive. At some point in time the fruits are so
far up that it is no longer feasible to mechanically harvest
them. In hydroponic crops like tomatoes the height of the
plant is limited by the mechanical constraints of the
greenhouse, if a plant is shorter and more trusses per meter
can be grown, then this immediately leads to an increase 1in
potential productivity.



Table 12.1. Negative Impacts of Lodging on Wheat Yield and Quality (Typical Values after P

inthus, 1973; A nderson, 1979; ) ung and R ademacher, 1983; H offmann, 1992; E asson et al
1993; Berryetal., 2004; B aker et al ., 2014 and after Results of BASF Field Trials)
Parameter Effect
Tatal grain yield Decreased by 10-20% (up to 80% in extreme cases)
1000-grain-weight Decreased by 8-15%
Crude protein content of seeds Relative increase by 3-20%
Carbohydrate content of seeds Relative decrease by 10-17%
Milling quality Decreased
Baking quality Decreased
Presence of mycotoxins Significantly increased risk
Costs for harvesting Increased by up to 50%
Caosts for grain drying Increased by 20-30%

Lodging in wheat heavily affects yields and quality. Taken
from this review.

Ease of transport. When a plant is shorter, the movement of
nutrients and water from the roots to the leaves is easier, as
the distance is smaller. Plants that are shorter need to fight
gravity less and will therefore be able to transport nutrients
more efficiently to their fruiting bodies. This is why the
first flowers of all plants are usually the most productive -
because they are the closest to the root system — and why the
further away you go from the ground the smaller and smaller
the fruits tend to become. Having short crops means that the
top fruits and flowers will receive a higher degree of
nutrition than they would if the crop was taller.

More homogeneity. Related with the above, when plants are
shorter the distribution of nutrients among the plant is
better because leaves, flowers and roots are all in closer
proximity. Taller plants with larger inter-nodal distances
will tend to have more distance between leaves and fruits,
which will decrease homogeneity as the difference in light
irradiation and root-to-leave transport between the nodes will
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be greater. A plant with the same number of leaves and flowers
with lower inter-nodal distances will have much more
homogeneous products for this reason.

The above are some of the most important reasons why it 1is
usually desirable to have plants that are short. However, we
do not want plants that are just short, but we want plants
that are short but preserve the same yield as taller plants.
This means we must get creative and use solutions that can
manipulate the plants to give us the best of both worlds.
There are a potential array of solutions to this problem. For
example we can attempt to directly interfere with the
chemistry of stem elongation (synthetic gibberellin
inhibitors), to indirectly interfere with the chemistry by
trying to stimulate other processes, to do genetic selection
of plants that are naturally shorter, to provide mechanical
stimulation to prevent elongation, to change 1light
characteristics to inhibit elongation or to use day/night
manipulations to achieve this same goal. We will explore many
of these potential solutions within subsequent posts.



