PEA MANAGEMENT: CODE OF BEST PRACTICE
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Introduction

· This Code of Best Practice has been prepared on behalf of the Pea Research Working Group by John Hampton (New Zealand Seed Technology Institute, Lincoln University), Derek Wilson (Crop and Food Research, Lincoln), David Harrison (Wrightson Seeds) and Adrian Russell (Plant Research (NZ) Ltd).

· The recommendations are given in good faith, based on best crop management principles, research results and practical experience, but they are by no means definitive. Every crop is different, and the recommendations need to be interpreted in relation to the particular circumstances of each crop.

· This is a working document. It will be revised annually as investigations instigated by the Pea Research Working Group produce results.

Site Selection

1.
Paddock History

· The paddock selected should not have grown any pea/broad bean/dry and processing beans/lentil/vetch crops in the previous five years, and should not have had pea/bean/lentil/vetch residues fed to livestock on it during this time.

· Avoid lucerne and clovers as neighbouring crops, because of their potential as sources of disease.

· Ideally, peas should follow grass in the rotation.

2.
Aphanomyces Status

· Have the soil tested for the presence of Aphanomyces fungi (the cause of Aphanomyces root rot). This test should be done at lease two months before sowing.

· The result will come back as an Aphanomyces disease severity index


i.e. 0 – 49 = safe to plant peas


    50 – 69 = disease may become a problem; risky to plant peas


  70 – 100 = disease problem likely; use of alternative paddock is recommended.

3.
Soil Properties

· Peas are very sensitive to impeded drainage; the site should be free draining with a friable soil high in organic matter.

· Sowing peas into compacted soils will severely restrict root penetration; consider sub-soiling if necessary.

4.
Soil Fertility

· Have the soil tested for pH and fertility seven months before sowing is anticipated.

· Correct low pH (<5.8) by applying lime six months before sowing (see Fertilisers)

· Correct major P, K and trace element deficiencies at sowing (see Fertilisers).

Target Yield Components

Pea yield components (i.e. plants/m2, pods per plant, peas per pod and thousand seed weight (TSW)) are very elastic, and have a strong capacity to compensate for variation in each other. This is illustrated by the examples in the following table for a range of assumed yields. All examples assume a population of 100 plants/m2. (Note: 100 g/m2 = 1 t/ha).

	Yield (g/m2)
	  300
	  600
	  900

	Pods/plant
	   4
	   4
	   5
	   4
	   6
	   5

	Peas/pod
	   4
	   3
	   5
	   5
	   6
	   5

	TSW (g)
	190
	250
	240
	300
	250
	360


Cultivar

· Many pea cultivars are available. Select one that is suitable for your location. Cultivars also differ in their resistance to diseases. Seek advice from your seed company rep.

· Use certified seed (for an assurance of cultivar purity). If the cultivar is not in the seed certification scheme, ask for evidence that the seed has been produced under a seed quality control programme.

Seed Quality

· The seed lot should have a high germination (>90%), high purity and known thousand seed weight (TSW). This information can be obtained from the seed analysis certificate for the seed lot.

· For calculating the required sowing rate (see Establishment), an Expected Field Emergence (EFE) figure is useful. Ask your seed company rep. for this information.

· Ideally the seed lot should be free of seed-borne pathogens such as the Ascochyta complex, Sclerotinia sclerotiorum, Fusarium spp., bacterial blight and pea seed-borne mosaic virus (PSbMV). A pre-sowing health test will provide this information.

· In practice, disease free seed may not always be available. 

· Ensure seed is treated with a fungicide which will control the fungi present in the seed lot. Seed treatments can also protect young seedlings from soil borne pathogens that reduce seedling establishment, and from downy mildew at early stages of seedling growth. Combination fungicide products are available that can protect seedlings from seed borne pathogens, soil borne pathogens and some air borne pathogens (for up to 6 weeks after emergence). Check with your chemical and/or seed company rep. about the appropriate product(s) to use. Note that bacterial and viral seed borne diseases are not controlled by seed treatment.

Establishment

1.
Time of Sowing

· Peas may be sown from August to November, but the optimum date for highest yields is late September/early October.

· At sowing, 5 cm soil temperature should be above 7°C for field peas and above 12°C for garden peas.

· Sowing time must be matched to the cultivar being grown – check with your seed company rep. for this information.

2.
Sowing Rate

· The sowing rate required to achieve the target population will depend on seed lot quality and TSW.

· Sowing rate should be calculated as follows:



Sowing rate = TSW x Desired plant population










           Effective field emergence

e.g. 
white pea
marrowfat pea

TSW = 250 g
TSW = 400 g



plant population = 100 plants/m2
plant population = 100 plants/m2


effective field emergence = 82%
effective field emergence = 82%



( sowing rate = 250 x 100
( sowing rate = 400 x 100 







        82




  82






= 304 kg/ha



     = 487 kg/ha

· Effective field emergence (EFE) can be guessed, but a rather more accurate assessment can be obtained from the seed testing laboratory which tested the seed lot. The seed laboratory will use both germination and vigour (conductivity and hollow heart) data to calculate an EFE value for the seed lot. Ask your seed company rep. for this information.

3.
Plant Population

· A target population of about 100 plants/m2 is recommended, but contracts may require other populations. However, populations in the range of 80 – 100 plants/m2 are acceptable.

· In general, crops with lower yield potential (e.g. ones grown in shallow soils without irrigation) should have a lower target population (70 – 80 plants/m2).

4.
Sowing Method

· Peas are sensitive to soil compaction, so cultivation should be kept to the minimum required to achieve a level, weed-free, rubbly seed bed.

· Avoid sowing into wet soils.

· Peas are also sensitive to mechanical damage – treat seed carefully and avoid damage during drilling by adjustments to cater for differences in seed size among cultivars and seed lots.

· Calibrate the drill carefully. Once drilling, check regularly to keep the sowing rate even.

· Drill slowly (5 – 7 km/h) to provide an even depth (3 – 5 cm). Use 15 cm drill widths.

· Leave tram lines for subsequent spraying/irrigation.

5.
Rolling

· If the paddock requires it, Cambridge roll immediately after sowing to push stones and clods into the ground, and reduce eventual dirt contamination/staining of the harvested crop.

· Do not roll immediately after sowing if soil compaction will be the end result. On such soils it may be better to roll at emergence if required.

Fertilisers

· Soil pH should be 6.0 – 6.5. If soil testing has indicated a pH of <5.8, apply lime at 2.5 t/ha six months before sowing.

· Recent research in Canterbury has confirmed that peas do not respond to the application of nitrogen (N), phosphorus (P) or potassium (K) fertilizers, so that the current common practice of applying high rates of fertilizer to both process and field pea crops is likely to be unnecessary and unprofitable.

· However, if Olsen P is <10 - 15(g/g, and K is <3(g/g (i.e. severely depleted), then an economic yield response to the application of P and K may occur, especially in crops with high yield potential. In such cases apply 125 – 185 kg/ha potassic super.

· Applying N will not increase pea yields, and may depress biological N fixation by inhibiting nodule formation and functioning.

· Requirements for trace elements are poorly understood; it may be beneficial to correct any severe deficiencies at sowing.

Weed Control

· Peas are poor competitors, so effective weed control is essential for high yielding crops.

· Target the weeds present.

· Pre-emergence weed control is the most effective, and the products work most efficiently in moist soil.

· If applying a post-emergence herbicide, wait until the pea plants have a complete wax cover (to avoid injuring the crop). Test for wax cover by placing a few drops of methylene blue dye on the leaf. With incomplete wax cover, the dye will be absorbed into the leaf, but with complete wax cover, the dye drops will run off the leaf. 

· Always use registered chemicals at recommended rates, and follow application instructions carefully.

Disease Control

1.
Diseases

· Problem diseases include Aphanomyces root rot, Ascochyta blight, downy and powdery mildews, bacterial blight, and Pea Seed-borne Mosaic Virus (PSbMV).

· The importance of the leaf diseases (blight and mildews) will depend on the cultivar grown (as some are more susceptible than others), and on the climatic conditions during crop growth.

2.
Control

· Aphanomyces root rot can not be controlled by fungicide application. Crop rotation is important, with a minimum of five years between pea crops and alternative disease hosts such as lentils, lucerne and white clover (see Site Selection).

· An appropriate seed treatment can provide early control of Ascochyta and downy mildew (see Seed Quality).

· Foliar applied fungicides are likely to be necessary for disease control in most seasons. At early stages of crop growth, particularly if weather conditions are cool and damp in spring, downy mildew and the Ascochyta complex can be severe and fungicide applications may be warranted. Later in the season, when warm dry conditions prevail, powdery mildew may become severe.

- 
monitor the crop every week to check for the presence of disease

- 
be pro-active and spray to prevent disease build-up (i.e. before flowering)

- 
use the correct product(s) for your crop situation by seeking advise from an advisor or chemical company rep.

· Sowing disease-free seed is the only effective method for control of bacterial blight and PSbMV.

3.
Hygiene

· Poor hygiene can spread disease, particularly bacterial blight; don’t contaminate clean paddocks.

· Keep the dogs out of the pea crop, and disinfect footwear between crops – blight is readily transferred by such methods.

· Farm equipment can also transfer disease between crops.

Insect Control

· Insect pests are not considered a problem in pea crops, with the exception of aphids.

· Virus diseases such as PSbMV are aphid transmitted.

· Aphid numbers build up in October, so early action to minimise spread is required; apply a systemic insecticide.

· Monitor the crop and neighbouring crops, and spray again if aphid numbers exceed 2 to 3 per plant.

Irrigation

· Pea yields depend strongly on water availability, as the crop is very sensitive to moisture stress. However irrigating in wet seasons or locations can depress yield.

· Pea crops should be irrigated when they need water, regardless of development stage.

· Peas need water when the soil moisture deficit (SMD) reaches the “refill point”, so SMD should be monitored. This can be done either by using an irrigation scheduling service, or by keeping a water budget. Commercial services are available for irrigation scheduling. A water budget involves running a balance of water supply (rainfall and irrigation) and water use (evapotranspiration (ET)). Get your company rep to show you how to water budget.

· The refill point depends on soil type and depth to gravel. Peas can extract water to about 0.8 m depth, provided there is no restriction to root penetration.

· The refill point occurs when the water holding capacity of the soil (or soil plus gravel) to the rooting depth reaches about 50%. In a deep Templeton soil the refill point is about 70 mm, and in a shallow Lismore soil, it is about 40 mm.

· Use small (25 – 35 mm) frequent irrigations, as water is used more efficiently (water availability and crop demand are better balanced), and rain is better utilised when it falls. There is also less likelihood of waterlogging. Any irrigation over the “full point” is wasted.

· The yield loss caused by water deficit depends on the yield potential of the crop. For example:

i)
missing a 50 mm irrigation on a pea crop with a 4 t/ha yield potential reduces yield by 0.44 t/ha.

ii)
missing a 50 mm irrigation on a pea crop with a 6 t/ha yield potential reduces yield by 0.66 t/ha.

· It is important that the crop has an adequate water supply right throughout seed growth. Don’t stop irrigating too early. Consider that:

i)
pod fill takes around 40 days

ii)
at an averate ET of 5 mm/day, the crop will need about 200 mm water during pod fill

iii)
good crops accumulate yield at about 150 kg/ha/day during seed growth

iv)
in a high yield potential crop, yield is reduced by about 1 t/ha for every 7 days that seed growth is shortened by water deficit, and TSW will also be reduced.

· Avoid irrigation overlaps/misses. Use tram lines.

· Note that diseases can be enhanced by excessive irrigation.

Harvesting

1.
Desiccant

· For crops which are weedy, or uneven in ripening, using diquat is an option (don’t use glyphosate as a desiccant for peas).

· Follow the label instructions.

2.
Seed moisture content (SMC)

· Monitor SMC to determine when the crop is fit to harvest.

· Ensure the moisture meter has been correctly calibrated before use.

3.
Combine

· Ensure the combine is correctly set up for peas.

· A relatively slow drum speed and wide concave setting will minimise pea cracking/splitting.

4.
Method

· Direct combining at approximately 16 – 18% SMC is the preferred option for all pea types except marrowfats.

· For marrowfat crops, cut when SMC is around 50%, windrow, and combine once SMC has reached 16 – 18%. (Note: cutting at >54% SMC results in small/uneven seed and hard seed).

Drying and Storage

· Peas must have a SMC of 11 – 13% for safe storage (>1 month). If peas were combined at 14 – 15% SMC, under ambient conditions in Canterbury (20°C/40 – 50 % RH) they will reach this safe storage SMC within a few days without the need for drying.

· If peas have been harvested at higher SMC (>15%), they will need to be dried. The safe drying air temperature will depend on the harvest SMC

i.e. if harvest SMC >20%, then drying air temperature should not exceed 32°C

      if harvest SMC 14 – 17%, then drying air temperature should not exceed 37°C

· Note that even if SMC is around 15% at harvest, any seed harvested on a hot, clear, sunny day may be 10 – 12°C hotter than ambient air temperature (because seed absorbs radiant heat). Such seed, if placed immediately into bulk storage, must have its temperature reduced by blowing cool air through it.

· Ensure all storage areas are free from pests and other possible sources of contamination.

· Always handle peas carefully, to avoid bruising, cracking or splitting.

· Monitor temperature, SMC and pest status of stored peas regularly so that corrective action can be taken if required.

Post Harvest

· Remove vine trash to minimise disease carry-over. Burning is the most effective method, but may not be economically or environmentally acceptable.

· Ploughing will remove trash, but fungal spores can survive on trash buried in the soil.

· If disease was a problem in the crop, don’t transfer infected straw to other paddocks.

Conclusion

· The best pea crops are ones which are disease free, correctly irrigated, and grown in free-draining, unimpeded soils.

· The problem pea crops either have too little water, or have too much water in combination with compacted or poorly drained soils and/or disease problems.
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