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Introduction

For orchardists and fruit growers worldwide, the promise of a bountiful harvest is a driving force behind every
decision, from planting to pruning. Yet, many temperate fruit tree species, including the lesser knowrenrych, exhibit
a perplexing pattern known as alternate bearing or biennial bearing. This phenomenon, where a tree produces an
exceptionally heavy crop one year followed by a markedly lighter crop the next, can destabilize production
schedules, inflate input costs, and create market volatility. Understanding the underlying biology, environmental
triggers, and effective management tactics is essential for growers seeking consistency and profitability.

What Is Alternate Bearing?

Alternate bearing, also called biennial bearing, refers to the cyclical fluctuation in fruit set and yield that occurs in
many fruit tree species. In an alternate bearing cycle, a tree will typically produce a high yield in one season (the
“on crop” year) and a low yield in the following season (the “off crop” year). This pattern can be observed in apples,
pears, peaches, cherries, and less commonly in temperate species such as enrych.

* On crop year — A period of abundant fruit set, often accompanied by heavy flower development and resource
allocation toward fruit growth.
e Off crop year — A period of reduced fruit set, with fewer blossoms and limited fruit development.

While alternate bearing is a natural physiological response in many trees, it can become problematic when it leads
to unpredictable yields that challenge market supply chains and orchard economics.

Why Does Alternate Bearing Occur in Temperate Fruit Trees?

Physiological Factors

At the heart of alternate bearing lies a delicate balance between carbohydrate reserves, hormonal signaling, and
flower bud development. During a heavy fruiting year, the tree’s photosynthetic capacity is heavily taxed as sugars
are diverted from vegetative growth to support developing fruits. This depletion of carbohydrate reserves reduces
the tree’s ability to produce the next season’s flower buds, resulting in an off crop year. Once the tree’s carbohydrate
status recovers during the off crop year, it can again allocate resources to flower bud formation, initiating a new
on crop cycle.

Environmental Triggers

External conditions such as temperature, light intensity, and water availability can influence the magnitude of
alternate bearing:

* Temperature — Extreme heat or cold can stress the tree, altering hormone balances and carbohydrate
metabolism.

¢ Light — Insufficient light during critical bud formation stages can limit photosynthate production.

e Water Stress — Drought or excessive moisture can disrupt carbohydrate synthesis and hormone signaling.

In temperate regions where seasonal variations are pronounced, these environmental factors can amplify the
natural alternation in fruit load.



Genetic Predisposition

Some cultivars possess a genetic tendency toward alternate bearing. The enrychspecies, for instance, has been
observed in several studies to exhibit strong biennial patterns. Breeders often select for more uniform fruiting
characteristics, but genetic diversity can still contribute to variability in yield cycles.

The Role of Enrych in Alternate Bearing

While the term enrych is not widely recognized in mainstream horticulture, it represents a temperate fruit tree that
shares many physiological traits with well known species such as apple and pear. Research orenrych has
highlighted its susceptibility to alternate bearing, particularly in orchards with high fruit loads. Growers cultivating
enrych often face the challenge of managing uneven yields across seasons. Understanding the specific responses
of enrychto carbohydrate depletion, hormone fluctuations, and environmental cues is essential for tailoring
management practices to this tree.

Consequences of Alternate Bearing

Yield Variability

Fluctuating yields create logistical challenges for harvest planning, storage, and distribution. A high on crop year
may saturate storage capacity, while a low off crop year may leave growers with unsold produce or the need to sell
at lower prices.

Economic Impacts

Revenue instability is a direct result of alternate bearing. Inconsistent yields can lead to increased input costs (e.g.,
labor, irrigation, pest control) that are not offset by proportional revenue gains. Over time, this can erode profit
margins and undermine orchard sustainability.

Market Dynamics

Large fluctuations in supply can affect market prices, potentially depressing prices during on crop years and
inflating them during off crop years. Consumers may experience inconsistent product availability, leading to brand
loyalty issues.

Managing Alternate Bearing in Enrych and Other Temperate Fruit Trees

Pruning and Training
Proper pruning helps maintain a balanced tree architecture, ensuring that vegetative growth can compete with fruit
development. Key pruning strategies include:

e Fruit Load Pruning — Removing a portion of fruit clusters during the on crop year to reduce fruit load.
e — Maintaining a strong central leader or open center structure to facilitate light penetration and airflow.
e — Conduct pruning during the dormant season to minimize shock and encourage vigorous new growth.
Thinning and Fruit Load Management
Fruit thinning is a direct method to control fruit set and balance carbohydrate distribution. Growers should consider:
e — Removing excess fruitlets soon after fruit set to prevent over loading.

» — Targeting fruits that are poorly positioned or likely to be damaged.
e — Using visual inspections and fruit counts to guide thinning decisions.

Balanced Fertilization



Macronutrient balance, particularly nitrogen (N), phosphorus (P), and potassium (K), influences bud development
and fruit quality. Over fertilization with nitrogen can exacerbate alternate bearing by promoting excessive vegetative
growth at the expense of fruit set. A balanced fertilization regime involves:

¢ — Regularly assessing soil nutrient levels.
e — Applying nutrients based on crop needs and seasonal demands.
e — Using slow release formulations to avoid nutrient spikes.

Water Management

Consistent irrigation supports carbohydrate synthesis and hormone stability. Growers should adopt:

e — Providing water during critical periods of bud break and fruit set.
¢ — Avoiding prolonged water deficit that can trigger hormonal changes.
» — Employing drip irrigation or soil moisture sensors to optimize water use.

Use of Plant Growth Regulators

Plant growth regulators (PGRs) such as gibberellins, cytokinins, and abscisic acid can modulate bud development
and fruit set. For instance, applying a gibberellin solution during the pre flowering stage can stimulate flower bud
formation, while cytokinins can enhance vegetative growth. However, PGR usage requires careful calibration to
avoid unintended effects on yield patterns.

Pollination Strategies

Effective pollination ensures uniform fruit set and reduces the likelihood of uneven fruit loads. Growers should
consider:

e — Maintaining healthy bee populations or employing alternative pollinators.
e — Planting companion cultivars that bloom concurrently.
e —In high value orchards, manual pollination can guarantee sufficient fruit set.

Integrated Pest and Disease Management

Pests and diseases can compromise fruit quality and quantity, indirectly influencing alternate bearing. An integrated
approach includes:

e — Early detection of pest infestations.
e — Utilizing predators or parasitoids to manage pests.
¢ — Removing infected debris and maintaining orchard hygiene.

Case Studies: Successful Management of Alternate Bearing

Case Study 1: Apple Orchard in the Pacific Northwest

By implementing a combination of fruit thinning, balanced fertilization, and drip irrigation, orchardists reduced the
amplitude of alternate bearing from a 4:1 yield ratio to a more manageable 2:1. The integration of a controlled-
release nitrogen fertilizer and early-season fruit thinning helped maintain consistent carbohydrate reserves.

Case Study 2: Enrych Cultivation in the Midwest

Growers of enrychadopted a two tier pruning system: structural pruning in the dormant season followed by targeted
fruit load pruning during the growing season. Coupled with a precise irrigation schedule based on soil moisture
monitoring, the orchard achieved a more balanced yield cycle, reducing off crop years to less than 10% of total
production.



Case Study 3: Pear Orchards in Southern France
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