Intercropping

Tim Jenkins, Biological Husbandry Unit, Lincoln University

The tendency in market gardens and broadacre cropping is to plant large areas of single species.  This is contrary to some of the principles of sustainable agriculture and represents a lost opportunity in terms of the beneficial interactions that can exist between crops of different species.  

Home vegetable gardens on the other hand usually have many crop species growing in close proximity but they are usually not very planned.  The practice of growing two or more species together to derive some strategic benefit is called “intercropping”.  In a home garden particularly good combinations are often called companion planting.

We tend to think of different species in the same area doing the same sort of thing as being in competition and each one presumably not intending to aid the other one.  But if we are strategic about it, there are indeed many examples of beneficial intercropping or companion planting.

Not many New Zealand pastures forgo the obvious advantages of “intercropping” grass and clover.  Similarly, any green manures being planted should be a mixture of species.  In experiments, beneficial combinations of green manure show a higher total dry matter per hectare than single species stands.  There is more exclusion of weeds and there will often be one species particularly good for soil structure (e.g. oats) and at least one species fixing nitrogen (e.g. hairy vetch – one of the greatest N fixers).  A combination of grain and legume gives the perfect balance between fixing sufficient nitrogen and not having to nitrogen rich a crop residue to incorporate into the soil. 

The above examples of pasture and green manures are easy to understand.  A legume can fix nitrogen to benefit itself and inadvertently other plants around it and planted after it.  Different species of plants will also have different root systems and different leaf forms so they will not compete as much as simply having a denser planting of just one species.  The examples are also easy to do in that “harvesting” is either accomplished by grazing, by mowing or by incorporation into the soil.

In planting mixtures of crop plants, things can be more complicated.  Machine harvesting of individual crops may be necessary and different management regimes could be required for each crop.  But in many cases there are benefits to be gained through intercropping in reduced pest and disease levels and increased production per unit area.  The different species can often be planted in different rows or strips or one species can be a border planting.

Here are a few examples…

Corn Bean Squash

This is a long-standing traditional intercrop combination of species in the Americas.  One of the names for the combination is the Aztec trilogy.  At the BHU our experiment on this (pictured) showed that corn still yielded 90% of normal yield in this mixture, beans 20% and squash 60% meaning that one hectare of intercrop would yield the same as around 1.7 hectares of crops on their own.  Some of the mechanisms for the high combined yield per hectare are the differences in plant architecture and maximising sunlight use, nitrogen fixation from the beans, corn providing structure for beans to climb, shading of the soil by squash conserving soil moisture and differences in root zones and nutrient requirements.  In the presence of insect or disease pressure, this mixture also performs well with the corn plants reducing transfer of disease and insects and the general diversity lowering the potential for epidemics.

Cabbage and Lettuce

Planted at the same time in alternating rows, the lettuce is ready faster and takes advantage of the space and other resources available before the cabbage has formed a tall canopy.  This also helps reduce the potential for weeds.

Carrots Beets Onions

Planted in single species rows, these crops do well in each other’s presence.  The onion and carrot help mask from or repel plant pests such as carrot rust fly. European research has shown that the carrot rust fly deterrence is effective primarily in the first flight of this pest though subsequent flights are likely to have reduced problems as long as onion were present from early in the season.  Beetroot provides shelter for the soil reducing weed issues and providing habitat for beneficial insects such as predatory ground beetles.

Clover Understoreys

White or red clover can be sown at the same time (or clover oversown once a slow growing crop species is sufficiently established) with many horticultural and broadacre crop species such as cabbage, cereals, sweetcorn and maize.  Here the intention is to allow nitrogen fixation that will benefit the cash crop and/or subsequent crops.  There may also be benefits of extra weed suppression, lower weeding requirement and improved habitat for predatory ground beetles and other beneficial insects and spiders.

Oats oversown with Clover

As heads start to form in the oats, the farmer oversows with clover, which establishes well in the partial sunlight.  After oat is harvested as forage, the clover will grow rapidly.  Advantages of this system are improved clover establishment, faster turnaround to harvesting a second forage crop, nitrogen fixation by the clover, essentially replacing that used by the oats, no cultivation requirement after the oats before planting the clover, maximising sunlight utilisation during head formation and after the oats have been harvested.

