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Crop Lodging: 
A hidden threat to living laboratories

Landrace crop variety seed multiplication 
enables the increment in seed quantity, 
crop diversification while maintaining 
the crop genetic composition and 

characteristics. The use of the term landrace 
refers to the locally adapted crop varieties 
that have evolved over time, passed on from 
generation to generation, and retained within 
communities. Landrace seeds are preserved, 
available and differ from communities and 
agroecological zones. The conservation of 
these seeds is based on farmer selection 
through crop type preferences, natural 
adaptation to local environmental conditions 
and consumption preferences. The quantity 
of these seeds is minimal but sufficient since 
production is at smallholder level. 

Landrace seed multiplication is a requirement 
to ensure sufficient seed sovereignty, security, 
and preservation of genetic diversity and 
adaptability. However, seed production and 
yield are affected by a plethora of factors such 
as, genetic makeup of a crop type, climatic 
conditions, soil capability, crop management 
practices, pests and diseases, pollination 

efficiency, post-harvest management and 
the most insignificant but detrimental 
factor which is crop lodging. Lodging risk is 
related to yield potential mostly in semi-arid 
agroecosystems, where obtaining sustainable 
crop development and high yield without 
increasing lodging risks is a key challenge. 

Insignificant factor but disruptive
As insignificant as it is, crop lodging is one 
overlooked challenge in living laboratories 
such as field multiplication plots and 
experimental forms as it is associated 
with yield losses in crop production.  It is 
the permanent dislodgment or bending 
causing the crop to bend over classically 
approaching to crop optimal maturity stage 
or at harvest, mainly observed on cereal 
crops. The factors aggravating crop lodging 
are driven by a combination of factors such 
as, strong winds and heavy rainfall, high 
planting density, planting patterns, heavy 
grain heads, weak stems and poor root 
anchorage, excessive nitrogen fertilization, 
and certain genetic traits increasing 
susceptibility. The lodging negative effects 
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poses a serious threat to living laboratories, 
as it disrupts accurate measurements of plant 
performance conditions which is essential to 
experimentation and educational purposes. 

Types of crop lodging
Crop lodging is broadly divided into two main 
types which are root and stem lodging. Root 
lodging occurs when the root system fails 
to anchor the plant causing the entire plant 
to tilt without stem breakages, but leaves 
may be damaged at a certain degree. During 
this phenomenon, the plant uproots while 
the stem remains intact which is common 
after strong winds and heavy rains that over 

 
Table 1 Factors contributing to culm bending and culm breaking in grain crops.

Aspect Culm Bending Culm Breaking 
Definition Stem bends without completely snapping. Stem snaps or cracks completely.
Wind effect Major cause but wind strength determines the 

level of stem bending.
Extreme winds force stem fatigue and 
breakage

Heavy rain Oversaturated soil increase plant weight, pro-
moting bending.

May contribute indirectly if stems be-
come weakened.

Excess nitrogen fertilizer Produces tall, succulent, weak stems that bend 
easily.

Weaken stem tissues, increasing risk of 
breakage.

Heavy grain/panicle weight Causes stems lodge under the load of grains 
and number of maize cobs.

Weak structural strength may cause 
stems to snap.

Weak stem structure Reduces resistance to bending. Reduces resistance to breaking.
Pests (stem borers) Weaken stems, making lodging more expected. Create holes and damage leading to 

stem breakage.
Diseases Stem and root diseases reduce support. Diseases weaken tissues to point of 

stems breakage.
Poor root anchorage Plants topple over from the base, mostly under 

shallow soils. 
Less commonly a direct cause of stem 
breakage.

Mechanical/livestock

damage

Usually results in temporary or permanent 
bending.

Can directly snap stems.

Drought stress May reduce stem strength in some crops. Make stems brittle and prone to break-
ing due to dryness.

Stem wall thickness Thin walls increase bending susceptibility. Thin or weak walls increase breaking 
susceptibility.

saturate the soil profile and destabilize the 
soil. 

Stem lodging occurs when the stem is 
destabilized whether by bending or breaking 
at weak internodes of the stem. This 
phenomenon is further subdivided into culm 
bending and culm breaking. How are the two 
differentiated? (Table 1). Culm-bending refers 
to the bending or lodging of the culm but does 
not snap, this is highly common in crops with 
pliable tissues. Whereas, culm-breaking the 
stem snaps and cracks at weak internodes, 
often severe and irreversible, contributing to 
higher biomass and yield losses.

Additionally, stem lodging occur at different 
crop stages refers to lodging occurring based 
on crop development stages. Evidently, stem 
lodging timing matters enormously, since at 
pre-anthesis or nearing flowering stage result 
to greatest yield reduction comparing to post-
anthesis or close to harvesting. Whereas, 
under conditions whereby transient lodging 
allows partial recovery while permanent 

lodging result to yield reduction and entirely 
crop failure (Table 2). However, partial lodging 
describes a proportion of the field crop 
affected and an angle, whereby at 90° dead 
flat on the soil surface is more detrimental 
to crop yield comparing to 30° lean toward 
the ground. Understanding the distinctive 
differences between lodging types enables 
for the adoption of tailors’ preventative and 
corrective measures, and crop selection. 
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Table 2 Classification of Stem Lodging Across Phenological Growth Stages and Failure 
Mechanisms in Crop Plants

Crop stage Lodging classification Characteristics Distinctive effects
Early vegetative 
stage

Early stem lodging Young stems bend due to 
wind effects, heavy rain, weak 
establishment

Plants may recover; usually limited yield 
loss if damage is minor.

Vegetative 
growth stage

Vegetative stem 
lodging

Stems bend before flowering. Reduced light interception, impaired 
growth, and recovery depending on 
severity.

Flowering stage Reproductive-stage 
stem lodging

Lodging occurs during flowering 
or head emergence.

Significant reduction in pollination 
efficiency and grain formation; moderate 
to severe yield losses.

Grain filling stage Late-season stem 
lodging

Stems fall after flowering while 
grains are developing.

Reduced photosynthesis, poor grain 
filling, lower grain weight and quality.

Maturity stage Harvest lodging Crops lodge close to harvest 
due to storms, heavy heads, or 
weakened stems.

Harvest difficulties, grain losses, 
increased disease risk, and reduced 
market quality.

Why lodging matters in living laboratories
The key lodging measurement parameters in 
the landrace multiplication trial under heavy 
rains that occurred during the last weeks of 
February 2026. The on-field rain gauge and the 
nearest automatic weather station recorded 
receiving an average of 88 mm to 125 mm of 
rains in a window period of about 11 days. 
The average maximum temperature ranges 
from 29°C to 31°C with the minimum ranging 

from 17 to 18°C. During heavy rains in the last 
week of 2026 in February, the combination of 
oversaturated soil, wind effect, and water weight 
on crop canopy contributed to stem bending. 
Lodging susceptibility was evaluated based on 
lodging incidence (35%), lodging severity index 
(75%), culm strength, breaking resistance, and 
lodging angle (45° from the vertical axis). Heavy 
rains contributed to the severity of lodging 
observed in the crop (Figure 1).

Figure 1 Infographic on landrace maize susceptibility assessment report in March 2026
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In the light of comprehending the effects 
of crop lodging, it is also evident that there 
is a risk of economic losses within living 
laboratories. Severely damaged crops may 
produce lower yields, poorer grain quality, 
greater harvesting difficulties and further 
contributing to loss of resources utilized 
for agricultural inputs or perhaps partially 
wasted if lodging occurs before data 

collection or harvest. Swift actions taken 
by farmers prevented the loss of yield and 
further damage in maize stalks. Picture 1 (a 
& b) furrowing creation to minimize living 
laboratory flooding and water logging, and 
Picture 2 (a & b) earthing up or ridging to 
straighten maize stalk and minimizing further 
plant damages.
 		       

Picture 1 (a) Water overflow and poor drainage, (b) farmer initiative of furrow diverting water 
from living laboratory.

1(b)1(a)

Picture 2 (a) Culm stem bending in ThabaNchu, (b) direct earth up to straighten maize stalk.

2(a) 2 (b)
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To protect living laboratories from the effects 
of lodging, proactive management practices 
are essential. Understanding the intrinsic 
factors such as the genetic susceptibility, 
genotypes and stem anatomy is crucial, and 
extrinsic factors such as planting density, 
waterlogged soils, rainfall patterns and the 
probability of fungal disease occurrence. 
Therefore, cautious monitoring of weather 
conditions and crop growth stages assist to 
take preventive measures before lodging 
occur and becomes severe.

Crop lodging prevention measures for 
smallholder farmers
For smallholder agroecosystems, crop lodging 
requires effective reduction through the 
integration of affordable and sustainable 
crop management practices. Such as the 
adoption and the use of lodging-resistant 
and locally adapted varieties, combined with 
optimum plant spacing and timely planting, 
contributes significantly to stem strength and 
crop stability. Balanced nutrient management, 
including the application of organic compost 
and manure, improves soil health and 
promotes strong root development. Effective 
water management through proper drainage 
and soil water conservation practices further 
reduces the risk of root lodging, particularly 
during periods of heavy rainfall. In addition, 

the control of weeds, pests, and diseases 
through usage of nature-based solutions to 
maintain plant vigour and structural integrity. 
In the Thaba Nchu region where landrace 
multiplication trials are held the establishment 
of windbreaks, mulching and the adoption of 
conservation agriculture practices enhance 
crop resilience to environmental stresses. 
Collectively, these measures improve crop 
standability, reduce yield losses associated 
with stem lodging, and contribute to 
sustainable agricultural productivity among 
smallholder farmers for the preservation of 
landrace genetic resources. 
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