New Zealand Spinach (Tetragonia tetragonioides)

New Zealand Spinach – General Background and Basic Agronomy
The plants are drought resistant and tolerant of low fertility.  Optimum yields and quality though are achieved with reasonable soil fertility, a free draining soil and regular irrigation to prevent stress on the growing plant.  Regular watering will also help maintain vegetative growth in the plant and hold off bolting to seed.
Young leaves are the main harvested part.  Older leaves are slightly to moderately bitter though still suitable for light cooking or curries.

The leaves of NZ spinach contain high levels of oxalic acid and consumption of large amounts of leaves could result in calcium depletion.

Spring sown crops are generally sown from September to November and autumn sown crops from March to May.  Transplanting time is normally a month after sowing.  Harvest is around six weeks to two months after transplanting and is through successive hand picking of mostly young leaves.  Planting density can be around two to 3 plants per square metre.
The crop is perishable.  It is advised that harvested plants be cooled straight away e.g. with cold water if a cool store is not handy.

Recommended rotation span is to not grow NZ spinach on the same plot more often than one in three years.

Can be direct seeded but should usually be grown in intensive nursery beds and transplanted when seedling vines are around 10cm in length.  Can grow up structures but is normally grown across beds.

Seed germination can be tricky.  Pretreatment is highly recommended.  A standard procedure is to soak seeds for 2 hours in hot water that starts at 50oC.  A more effective way of breaking seed dormancy is to leave seed under slow running water overnight.  Ideally NZ spinach seedlings should emerge 
Soil and Fertiliser

Prefers medium loam soils that are free draining.  Optimal pH around 6.2 to 6.6 with a desire for good calcium levels.  Liming is recommended to maintain the soil pH at around 6.2 to 6.4 (above this level, there may be some issue with the uptake of metal trace elements like iron, manganese, copper and zinc).
Moderate to high soil fertility levels will aid optimal growth of this vegetable.

Around 25 days prior to anticipated harvest, it can be beneficial to apply a biofertiliser with the aim of improving the yield and green appearance of the crop.  A liquid fertiliser including fish or some other nitrogen source can be especially helpful.

Intercropping Potential
NZ Spinach can grow well in semi shade and could conceivably be grown as an understorey with some taller crops as long as this did not significantly affect harvest access or yield.
NZ Spinach Weed Management

Control perennial and grassy weeds prior to cropping and manage annual weeds through false and/or stale seed bed techniques.  Interrow cultivation is likely to be important before the NZ spinach canopy is sufficient to smother weeds and beofr the vines grow between rows.  Intrarow weeding is comparativle easyfor NZ spinach given the initially large distances between plants.  With any weeding operation, control while the weed seedlings are still small (e.g. three or four true leaves) is important for speed and effectiveness of weed removal.
False Seed Bed Technique

The false seedbed technique is to cultivate a seedbed as if for planting and then allow a flush of weeds to occur (if necessary irrigating to bring on the weed flush).  The weeds are then controlled by undercutter bar or thermal weeding avoiding disturbing the soil to trigger deeper weed seeds.  This should be repeated once or twice if weed burden is high or if a high level of seed exhibiting dormancy is expected (e.g. mature fathen that had been ploughed in several years ago and the area has been once more ploughed).  

Some extra tips for false seed beds are…

Control of weeds is ideally done when weeds are very small (four or less true leaves) as regrowth after thermal weeding or light cultivation is not an issue.

Established perennial weeds should be controlled before going into the false seed bed method.

Grassy weeds are more able to regrow from thermal weeding or undercutter bar work
Stale Seed Bed Technique 
This method takes advantage of the potentially long period between sowing and seedling emergence when seed is sown direct into the garden beds (it is normally recommended to grow transplants).  The stale seed bed is a variation on the false seedbed for slow germinating crops like carrot.  The final seedbed preparation is done and then the crop is sown say four to seven days later.  Emerging weeds are then controlled by flame or steam weeding prior to the emergence of the crop seedlings.  By placing old windows around on the field to accelerate crop emergence and give a few days advance warning of crop emergence so that you are able to control weeds just before this time (with the large seed of NZ spinach, it is also possible to investigate the stage of a few individual seeds to gauge when emergence is about to occur).  Thus you maximise weed control and avoid crop loss.

NZ Spinach Pest Management

The main pest of New Zealand spinach is leaf miner.
Leaf Miner

Leaf miner causes characteristic squiggly lines as the internal tissue of the NZ spinach and many other plants is eaten out.  There are many types of leaf miner, most being quite specific to a small number of species.  Some are caterpillars, others are tiny grubs, but they all arise from eggs laid inside the leaf by flying adults.  Severely affected plants include some of the Asian brassicas, the related rocket and also spinach.

Where leaf miner requires control, older more affected leaves can be trimmed off or, in many vegetables, simply cut back to the base to allow fresh unblemished growth. 

Affected clippings should be composted well or buried more than 25 cm deep to prevent the pests burrowing to the surface and flying off to cause more strife.

Neem products can be highly effective and don’t have too much effect on the leaf miners’ natural enemies (tiny wasps that lay their eggs in the miners).

A floating row cover can also be used to exclude the flying adults.

NZ Spinach Disease Management

The main diseases of issue in NZ spinach are downy mildew, rust and leaf spots.  
Downy Mildew
This is a foliage blight that starts off as a white turning to grey downy growth on both sides of the leaves.  It is favoured by warm or cool (not hot) humid conditions.  The disease organism requires a film of water to germinate so try to irrigate the soil only if practical (otherwise water in mornings to allow the water to dry off leaves quickly).  If using tunnelhouses, ensure these are well ventilated e.g. use mesh (frost cloth etc) rather than plastic film.  Overly dense plantings are more prone to the disease.
Bordeaux mixture is effective against downy mildew and can be used on a restricted input basis (spray at 7-10 day intervals from first sign of the disease being an issue) but the prime means of control are growing the crop well and employing the practices mentioned above to limit the potential for prolonged films of water on the foliage.
Rust (Uredo novae-zelandiae)
This disease is favoured by warm wet summers.  Management can be aided by avoiding overly dense plantings, avoiding excess nitrogen or phosphorus levels, spraying with biofertiliser, favourable soil pH, calcium availability and possibly boron availability and if necessary the restricted input application of allowable fungicides such as Bordeaux mixture.
Leaf Spots (various bacterial and fungal spp.)
Bacterial and fungal spots affect mostly leaves but can still result in a decrease in yield and the non saleability of outer leaves.

Management is through avoiding excess wetness on the foliage and humidity in the air.  This can be by avoiding overly dense plantings, providing good shelter that still allows airflow, avoiding irrigation or spraying of biofertilisers etc late in the day as this may leave leaves wet for a prolonged period.  Copper sprays can control the fungus but the use of these should be minimised to avoid build up of copper levels in the soil (harmful to soil life including earthworms).  Copper sprays are restricted input items with the most effective organically allowable type being Bourdeaux mixture.

