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	Radiata
	Pinus radiata

	Romney
	Romney a dual purpose sheep breed (fat lambs and screes of low grade wool)

	Ryegrass
	Ryegrass Lolium sp (usually perennae) 

	Repens
	Trifolium repens


Generally the 4R’s formula worked well during the days of supplementary minimum prices (smp’s) and high cross bred (wool) prices on areas of 100ha+ that do not experience significant summer moisture deficit.  

As none of these are likely to apply we will need something else. But first some background…
Pastures: grasses, growth, renovation, hay

Pasture:
If you can grow pasture well it provides the essential: Proteins, sugars, fats, vitamins, and the required minerals are provided by the pasture (if these minerals are present in the soil). It is the least expensive way of feeding your stock, and minimum work is involved.


The Structure of a grass plant:
The structure is similar in all grass plants.
The roots: Supplying food to the plant, and an anchor for the plant.
The number of tillers above the ground is closely related to the amount of root, and the soils fertility.
The Crown: These are buds at the base of the grass plant from which its tillers (or shoots) grow.
Each tiller: consists of a series of repeated units. Bud, leaf, stem node, and the internodes (between nodes on the stem)
The Leaves are attached to the stem at nodes. 

There are 3 main stages in grass development.
1. The vegetative or immature stage
2. The stage of stem elongation
3. Then the reproductive stage of the plant
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A grass plant with 3 tillers
The Vegetative Stage

Stages of Grass Maturity
The vegetative stage
During grass's leafy stage of growth, the plant usually consists of a number of tillers, each with growing leaf blades, and leaf sheaths. In this stage its growing zone remains compact near the soil. These leafy plants have a large amount of digestible cell contents, and a high feed value.
Elongation to the Reproductive Stage
This happens during late spring. A shoot within each tiller will rapidly elongate at the upper internodes, (i.e. in between the nodes) The elongation becomes the stem or culm. A flower emerges from within the top leaf sheath. A seed head then develops. Seed development and pollination follow. The Lower internodes do not elongate and remain at the base of the plant. The lower nodes, internodes and dormant buds, together with related tillers, form the crown of the plant.
Stems contain lignin which can't be digested by ruminants. So feed wise, grass in the elongation or reproductive stage has a lower feed value.

The structure of a Clover:
Clovers are made up of a series of stems called stolons which grow along the top of the soil. The clovers growing points are found at the end of stolons.
Nodes: The leaves, roots, and buds all develop from these.
The nodes and stolons are usually very close to the soil, so these important parts of the plant are protected from grazing stock.
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A (White) Clover Stolon

Clovers: nutritive value:
The nutritive value of clovers is quite high. It decreases gradually as the plant matures. Sheep and cattle fed only clover can make greater liveweight gains, and can produce more milk. (Possibly because: energy from clover is more efficiently used, and its palatability increases the voluntary intake. (See bloat). 

Animal Feed: terms used.
Maintenance Requirement: is the amount of food required to keep the animal alive.
Voluntary Intake: Is the amount of food the animal chooses to eat. It can increase in pregnancy, lactation and energy (e.g. walking or climbing).
Ruminant digestion provides warmth for the animals' bodies.
So: In cold weather they'll choose to eat more, and less in very hot weather.
Dry Matter (DM): The feed after evaporation. (No moisture or green matter present)
Gross Energy (GE): The total energy concentration in feeds.
In ruminants only a small amount of gross energy will become body tissue for growth, cell replacement, the foetus or milk.
Metabolisable Energy: (ME) The digestible energy eaten, minus energy lost in urine and methane.
(The measurement for energy in ruminants is a joule, this equals about 0.240 calories) 

DM, & ME of some common feeds (approx):
Note: DM as a percentage. ME = mega joule per KG of DM
Minerals listed as g/kg of DM 

	Pasture/grass clover mix:  
	DM   
	ME   
	Ca    
	P
	Mg

	Leafy spring grass:       
	14  
	11.8  
	6.0  
	4.5  
	1.5

	Summer leafy grass:       
	20
	10.0  
	8.5  
	4.0  
	2.0

	Summer dry and stalky:       
	25
	8.0  
	7.0  
	3.0  
	2.0

	Silage: good quality:       
	23
	10.0  
	7.0  
	4.3  
	1.7

	Poor quality:             
	28   
	8.0  
	5.5  
	2.8  
	1.4

	Hay: good quality:           
	85
	9.7  
	8.0  
	4.0  
	2.0

	Medium quality:           
	85   
	8.5  
	6.0  
	3.5  
	1.9

	Poor quality:             
	85   
	7.3  
	4.0  
	3.0  
	1.8


	Legumes:   
	DM   
	ME    
	Ca    
	P
	Mg

	Red clover (spring):      
	17  
	11.5  
	11.0  
	3.5  
	3.0

	White clover:             
	15  
	12.2  
	12.0  
	4.0  
	3.0

	Alpha alpha/Lucerne leafy:  
	18  
	12.0  
	16.0  
	3.0  
	2.5

	Flowering:                
	23  
	10.0  
	13.0  
	2.8  
	2.0


Leaves, regrowth, and nutrition:
The amount of regrowth (providing there is moisture in the ground, and sunlight) is related to the amount of leaf area remaining after eating, topping, or mowing. If only a small amount of leaf is eaten by animals, then sufficient leaf remains for photosynthesis to proceed. The plant replenishes the carbohydrates stores in the leaf, and root growth continues.
If grasses can be maintained in a leafy state, their palatability, and nutritive value is higher than grass in its reproductive stalky flowering state. 

About Clovers:
Legumes differ from grasses because they produce their own nitrogen through a symbiotic relationship with certain soil bacteria. (They convert atmospheric nitrogen to a plant available form)The legumes, by producing more nitrogen than required means nearby grasses are supplied with nitrogen.
Most legumes have broad leaves.
Clovers increase the palatability and digestibility of pastures. 

How animals eat:
Sheep: Use their lips and teeth. The teeth on the lower jaw and a pad on the upper jaw cut through the grass leaves. This means they can eat closer to the ground. Sheep are selective grazers, usually choosing the part of the plant which is more digestible.
Goats: Similar to sheep. They also use their lower jaw against a strong pad on the upper lip. The upper lip is very flexible, and with their strong tongues they can selectively grab, aiming at the more comfortable part of a thorny or spiky plant. They enjoy roses, and your unprotected young trees, so beware. They will also stretch up tree trunks with their fore legs in order to reach those tasty leaves. They are very selective eaters.
Cattle: Have amazing large long very flexible tongues.
They firmly twist their tongue around a selected plant and with a tug, that portion of plant is ripped away.
Cattle seldom graze closer than 2 inches (5 cm) from the ground. Their huge rumen allows cattle to gorge themselves for several hours at a time. Later, when relaxed, they regurgitate, chew it finely, and then re swallow it. (Chewing the cud, or ruminating). 

Animal Urine and faeces:
Urine returns Potassium and Nitrogen to the soil.
Faeces returns Phosphate, Magnesium and Calcium.
'Camp sites:' Or where stock enjoy lazing, (in shade, or near water usually) benefit from dung and urine 'donations' (at the expense of the rest of the paddock). There may be advantages in spreading these 'deposits', by harrowing, raking, or breaking up these clumps with a weight (towed by a vehicle) allowing 'deposits' to break down more rapidly. 

Avoid Overgrazing:
Overgrazing is:
When stock start eating down to the base of your grass plants.
*With very little leaf left for photosynthesis, the plants growth slows. The situation worsens if what little remains of the leaf is continually removed. The plant tries to grow the leaves at the expense off its roots. The plant weakens, and plant death may occur.
*Overgrazing causes the soil to be exposed:
With soil exposed, weed seeds have a great opportunity to germinate.
*Ground moisture vanishes by evaporation. The soil, unprotected by foliage, looses more moisture. The nearly bare soil is now exposed to the wind which will result in more moisture loss, and in light soils and heavy wind the soil may become airborne.
In a drought situation: Long rooted weeds may reach the seed stage. Warmth, wind, and bare soil are ideal for the spread and germination of weed seeds. 

Pasture management:
Topping, (mowing the top of your pasture,) results in a more nutritive and palatable pasture. Topping can dehead any weed flowers prior to them seeding. 

Common NZ Grasses:
Barley Grass: (Hordeum murinum) A low feed value common nuisance grass which grows in shady area, or along stock walking tracks.
Browntop (Agrostis capillaris): A common persistent low feed value grass found on drier low fertility farms. (Also: describes Crested dogstail, and Sweet vernal)
Cocksfoot, or Orchardgrass (Dactylis glomerata):
Popular in 'Summer Dry' locations. It has rapid growth during warmer months, slowing or becomes dormant during the cool months. It lacks some palatability. It is a clumpy grass, and may require regular topping to increase its palatability. It does not like sandy soils. It is slow to establish.
Prairie Grass/Rescue Grass/Scraders Bromegrass (Bromus wildenowii Kunth): A palatable cool season grass with upright growth. ME is adequate in all stages of its maturity. Fertile soil, some moisture, and nitrogen are required for its growth. It is usually planted with a mix of grasses because of its low iodine and magnesium content. It is not suited to a rotation which is less than 28 days.
Perennial Ryegrass (Lolium perenne L):
New Zealand's most common grass. Ryegrass grows best at 5 degrees to 18 degrees centigrade. So hot temperatures, and severe winters, can challenge its growth. It is high in DM, and with a high digestibility. There are many ryegrass cultivars to select from if re grassing. See ENDOPHYTE
Tall Fescue. (Festuca arundacea Schreb):
Requiring a fairly fertile soil, this long rooted, cool season, nutritious, hardy and aggressive, all purpose grass is often used for erosion control. Frequently it is used with other grasses. See ENDOPHYTE
Yorkshire Fog (Holcus lanatus): Arguably this hairy leafed grass has some nutritional merit, but unfortunately stock don't like the 'feel' of 'furry' leaves. It is considered a nuisance grass. 

Legumes:
We need Legumes because they form a symbiotic association with the soil bacteria (rhizobia) to convert atmospheric nitrogen to a plant available form. (Grasses depend on nitrogen.) Legumes are high in protein, and are palatable, so they increase the digestibility of the pasture. *Some legumes cause bloat in ruminants.

Common Legumes:
Birdsfoot Trefoil: This is a long lived leafy perennial. It reseeds itself, usually taking about 2 years to become fully established. It grows in almost all soils. It is not winter hardy. Tall pasture species may shade it. (Birdsfoot Trefoil needs to be inoculated with a specific rhyzobium if planted for the first time.) It is a non bloating legume. Not particularly common in NZ
Lucerne or Alpha alpha. (Medicago sativa): The oldest known cultivated forage crop. It is popular in crop rotations because of its ability to fix nitrogen, improve soil structure, and control weeds in subsequent crops. It is nutritious and palatable. Normally this is a very persistent plant. It dislikes acid soils, and poorly drained soils. Not drought tolerant. Lucerne is often used as a hay, or silage crop. Lucerne/alpha alpha can cause bloat. 

The Clovers:
Clover grows best with soil temperatures between 8 degrees to 23 degrees centigrade.
* * See also Bloat. * *
Red Clover: (Trifolium pratense): This is a tap rooted plant. It is not compatible with hard continuous grazing, but is OK for rotational grazing. It has a high summer production. Older varieties of red clover have a high oestrogen content. Eating large amounts of this clover is not recommended for breeding stock. It persists for 2 to 7 years
Subterranean Clover: This is an annual clover regenerating from seed each autumn. Lax grazing is required over the flowering season to help its seed production. It can produce well over winter or spring if the conditions are ideal.
White Clover (Trifolium repens): It will not tolerate extremes of cold, heat, salty soils, or moisture deprivation. New plants need to have a strong root system prior to extremes in weather. It is always planted in combination with a grass species, thus improving the feed value for stock.
White clover can be grazed in rotation or continuously.
Management of Clovers:
There can be competition between clovers and vigorously growing grass during grasses vegetative stage. Grazing/clipping/topping helps prevent the clover from becoming shaded. As with grass, grazing close to the ground in late autumn encourages white clover to produce more stolons. 

*Endophyte:*
The endophyte is a fungus that lives inside the grass plant.
Grass and endophyte have a symbiosis: Endophyte increased grass growth, and resistance to some insects, (e.g. Argentine stem weevil) There are no visible signs that the plant has endophyte.
The endophyte produces toxins (or poisons) which can harm the livestock who have eaten great amounts of it.
Tall fescue and perennial ryegrass can be infected. These two grasses have very different endophytes from each other. The toxins produced are very different also. E.g. In ryegrass the major toxin is lolitrem B
In tall fescue the major toxin is ergovaline.
In Ryegrass Staggers: (Signs and Symptoms:)
With Lolitrem B the animal's central nervous system is affected. A noticeably stiff, or difficult walk may be seen. When severe, the animals may have difficulty standing.
In Tall Fescue Staggers: (Signs and Symptoms)
Ergovaline is a vasoconstrictor which causes heat stress in the animals by constricting the blood vessels. Simply, the animal cannot cool itself.
Immediate Treatment:
Remove the animals from your high endophyte paddock. Symptoms disappear within 2-3 days usually. Don't be concerned if they last much longer. Also these toxins have been known to: Reduce feed intake in sheep and cattle. Reduce the growth in suckling lambs. And increase the likelihood of fly strike in sheep.
Endophytes: and Farmer Management:
Concentrations of lolirem B are the lowest in fresh green leaves. Toxin levels are highest during the reproductive stage of the grasses maturity.
Reduce the risk of staggers by pasture management: Top/or mow to prevent a large number of seed heads forming. Use endophyte free ryegrass in new pastures. Or sow a combination of pasture species if regrassing. 

GRAZING MANAGEMENT
Rotational Grazing:
Means the grazing area of your farm is divided into paddocks. Stock are moved frequently allowing previously grazed paddocks time to freshen and grow.
Even grazing, more drymatter produced, and a better animal weight gain are the benefits of rotational grazing.
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Set stocking:
1. The animals are moved occasionally.
2. There are only a few animals per paddock.
3. With a low stocking rate a lot of grass is wasted.
4. The pasture quality is very uneven.
5. In winters it may mean less pugging.
6. Animals have "campsites" a shaded or sheltered spot.
Paddock soil fertility becomes uneven, because of urine and faeces deposited in these 'campsites" only.
7. If pasture is infected with parasites, set stocked animals are continually exposed to them. 

Break fencing/Break feeding:
The paddock is divided into sections by an electric fence.
Each day, or every other day, the stock get another portion of the paddock to eat. Usually stock are fed hay also.
Water is essential. So either a portable trough is used, or a lane to the trough is made using the electric fence.
There are advantages in fencing off the previous day’s portion (backfencing). This encourages the previously grazed pasture to recover, and freshen.
On/Off grazing:
(Cattle) Some farmers use a 'sacrifice paddock' for their stock during very wet weather. Cattle can chew the grass down, and any hoof damage (pugging) will be ploughed over and regressed the next season. (During very wet weather the stock may be taken off the sacrifice paddock, and given 3 hours eating on a fresh grassy break/portion. After that they are returned back to the sacrifice paddock. (If cattle are resting after 3 hours of grazing, it is considered that they have eaten sufficient.)
Strip Grazing/Crop Grazing.
Animals are given a section of a crop or deferred pasture each day. The remainder of the day: They are on a ration of pasture. Planting a crop, or shutting up pasture as in "Deferred grazing" allows the farmer to have feed available if anticipating a period of low pasture growth some months ahead. (The "long term" weather report is a guide)
Grazing intensity:

Light grazing avoids some of the problems of grazing too short such as…

· picking up DDT isomer residues

· picking up internal parasites

· soil contamination causing excess iron levels reducing copper utilisation

The lack of soil contamination could conceivably reduce cobalt intake leading to a cobalt/Vitamin B12 requirement.  Any such problem is ideally offset by the presence of forbs and good gut efficiency.

Feed budgeting should be practiced so that grazing decisions are made in advance.  Observation is then made on feed quantity and quality and the rotation is adjusted as required.

There may be exceptions to the planned rotation system.  One practice used is to lightly set stock avoiding perceived problems with constant shifting cattle and associated hierarchy forming and stress problems.

Good husbandry includes observations on pasture quantity and quality and requirements for shifting stock.  
Improving Pasture Growth:
*Increasing the fertility of your soil: Do this as per recommendations after a soil test.
*Regrassing: For old pasture or less desirable pasture. Renewing your pasture with vigorous new grasses will increase your production. It can be expensive. You will have less paddocks in your rotation while awaiting your new pasture to becomes strong enough to cope with animals eating it.
If you decide to regrass: Your Local Pasture seeds supplier will have pamphlets describing the benefits of choosing 'such’n’such' seeds. You must choose pasture species and cultivars which are compatible with your climate, and your type of farming.
Farmers in your neighbourhood may be a good source of information about grass species.
Get rid of any weeds: A more fertile soil also encourages better pasture growth. Better pasture growth will crowd out some weeds.
*Drain damp soil: Well drained paddocks have a faster regrowth, No damp patches for stock to pug either.
*Aerating the soil: (see fertilisers and soil)
*Grass Grub: Grass with dead leaves?? Try this test: Tug at a few blades of grass. If the top of the plant comes away in your hand, clearly some grub has been eating away at its roots. There are chemicals available to rid your pastures of those grubs. Non chemical methods include: rolling the paddocks with a very heavy roller. (Your contractor may be able to help) and Mob stocking, Grouping your heavy cattle together in a small area. Their weights crush the grub.
Pasture Renovation:
To replace low producing grass species with high producing grass species it is desirable to kill off the old pasture first. 
Ploughing, then direct drilling: This method produces the best results. Be wary of doing this on paddocks exposed to the wind as dry soil can become airborne in windy conditions.

Broadcast bare spots in spring and autumn:
It is the least expensive way of regressing. The results are seldom fantastic!!!. It is ideal for grassing a few 'bald' patches in the paddock. The tendency is to be quite generous with the grass seed to make allowances for the poor "take" by the seeds. Think carefully before broadcasting a large area, other methods may be more successful.
Oversewing Existing Pasture: (No herbicides No ploughing)
Direct drill the new seeds into ground. Put your animals on the paddock prior to the new leaves emerging, (to eat down existing plants that will shade new plants.) Do a 'pull test' prior to letting your stock feed from the paddock. 
'Pull Test' for new plants: If the leaves break away when you tug at them, then its time to think about putting your stock on to graze. Calves are best for the first rotation.
Ryegrass benefits from a short sharp defoliation, and this encourages the plant to tiller, and prevents smothering of the clovers. New grasses should be grazed when pastures are dry, and your stock are not too hungry.
Don't feed out hay on your new pasture:
Frequently older pastures are cut for hay. If hay is full of old grass seeds, and perhaps some weeds. By NOT feeding out hay in your new pasture you are protecting the new grass from contamination.
Drought:
Your pasture is very very important. Beware of having your pastures eaten 'right down' because pastures, with little leaf remaining, will struggle to grow, even after a good wetting, Slow your stock rotation right down. Instead of a e.g. 30 day rotation divide your paddocks into 4 with an electric fence. Each time you give stock a new break, feed out a portion of your stored supplements. (hay or baleage.) You may need to purchase more hay/baleage to see you through the months ahead. (winter)
If feeding meal to normally pasture fed animals, remember, ruminants need time to build up digestive microflora. Give them small amounts daily at first, then gradually increase the amounts you feed them.
When rain finally arrives:
You'll need a substantial amount of rain!! Keep stock on a 'sacrifice paddock' if you can. Or give stock small breaks and feed out supplements. (Stock may loose some condition.)
Your pasture requires plenty of time to build up. Urea will help with grass growth here. The new shoots grow first but at the expense of the roots. When you have masses of strong rapidly growing grass, the stock can make up for any loss of condition.
Weeks of cool wet weather:
Cool ground temperatures will slow your grass growth. Sunlight is needed for grass growth, and for drying up your soils. Heavy cattle hooves can pug up your soils. Use a sacrifice paddock, and supplements, fed out on the sacrifice paddock. Give stock a 3 hour break in a paddock of reserved grass, until the paddocks are much drier. 

Making hay, baleage silage
Bale sizes: are 'measured' on the small oblong bales. The big 'squares', or 'rounds' e.g. "10's". equal the quantity in 10 small oblong bales. 8's and 12's are also available. Forget accuracy!! Small bales sizes vary!! Small bales are easy to lug around, and split up and feed out from the back of a 4 wheeler. The large 'squares' may be segmented for feeding out also. To feed out the 'big rounds' a bike towed, or tractor 'feed out' make the task simpler
Hay: Ideally hay should be leafy, a bright green, and have a pleasant smell. This describes hay has been dried rapidly, It also has a high feed value. Hay that has caught the rain shortly after cutting may have minimal damage, unlike hay that has delayed drying.(no wind) and has been exposed to humidity, or rain. With an extended period for drying hay can become discoloured, and have a lower feed value. Don't sell off hay containing weed flowers.
Damp hay can become mouldy. The mould can cause abortions in pregnant cattle.
Silage, Baleage
Baleage, Silage (briefly): Cut when grass is leafy, and highly digestible. Cut on a sunny morning following several sunny days for good sugar levels. (If this can be arranged!!!) Avoid wilting for too long in order to maintain a good sugar content.
Seal as soon as possible after baling or stacking to keep out the oxygen.(This rapidly provides ideal conditions for the bacteria to convert the sugars into lactic acid, thus preventing protein losses in the feed)
There are additives available if making silage from less than ideal pasture.(e.g. acids, bacterial inoculants, and sugars (e.g. molasses) to increase the amount of sugar for conversion into lactic acid.)
When feeding out: Exposing the silage, baleage to the air can cause it to break down. After feeding out a portion of the stack or bale, the remainder needs to be sealed.
Don't let stock near old, or ruined silage, baleage.
Deferred Grazing:
This is a 'no machinery' way of saving surplus pasture. You simply shut the paddock up. (Keep the paddock out of the rotation).. The aim: to feed the saved growth later on when there is a possibility of a feed deficit. When fed out it is as a feed supplement.(a portion fed out daily in addition to the stocks normal rotation)
The Advantages:
Low cost. (No machinery used)
This method can allow pasture to reseed, providing pastures are shut up during the grass's reproductive stage and fed out only when the seed is mature. (When it sheds easily from the seed head) Pastures do very well the following season if this method is used.
Stock familiar with lush pasture may balk at this stalky pasture on 'offer' initially. Pasture and stock health are not disadvantaged by deferred grazing. 

Glossary:
Anaerobic: without oxygen
Annuals: Annuals complete their growth cycle in a single growth season.
Biennials: Take two growing seasons to complete their life cycle. There are no true biennial grasses.
Culm: another name for the stem in grasses.
Cultivar: Lines of a particular plant species that have been bred, or selected for particular traits.
Ecosystem (Ecology): The system of relationships between animals and plants
Fungus:(dictionary)A plant without leaves, flowers or roots, that reproduces by spores.(incl moulds, yeasts, and mushrooms.
Hydroponic: Plants grown in an aerated liquid that supplies all the nutrients needed for growth.
Indigenous: Organisms that are native to a specific environment.
Inoculant: Inoculate: To introduce helpful or necessary bacteria. Eg bacteria: for the soil, or seeds e.g. rhizobia.
Micronutrients: Elements needed for plant growth but are required in small amounts.
Nitrogen: A colourless odourless gas. Essential for plants and animals. = 4/5 of the air.
Nitrogen Cycle: (dictionary)A natural cycle by which nitrates in the soil derived from dead organic matter, are absorbed by plants and reduced to nitrates again when the plants and animals feeding on them die and decay.
Nitrogen Fixation: Clover has a symbiotic relationship with a rhizobia bacteria. These bacteria fix the atmospheric nitrogen then release it to the clover plant. Grass also takes advantage of plant available nitrogen.
Perennial: a plant that continues to grow for at least three years.
Persist: Describes a hardy plant with uninterrupted growth.
Photosynthesis: A process in which plants convert the suns energy into the organic components they need for growth.
Rhizobia (rhizobium): It is a bacteria that lives in soil. It infects the roots of legumes and produces root nodules (nodulation) The rhyzobium have a symbiotic relationship with legumes.
'Shutting up' 'Shut up': Done to keep pasture/a paddock out of the rotation in order to grow the grass for hay, silage, or defer the grazing.
Symbiosis: A relationship between two organisms where each of them benefit.
Topping: Mowing off the seed head and stalks in pasture, thus the pasture becomes lush palatable, and has a higher feed value.
Toxin: a poisonous substance. 

Drought Tolerant Pastures for South Island:
An ideal pasture species for the drought-prone areas of the South Island would be:
· Drought-tolerant. 

· Persistent. 

· Palatable to stock. 

· Pest-resistant (grass grub, Argentine Stem Weevil). 

· Productive throughout the year.

Unfortunately, perennial ryegrass, the grass species that has been most used over the past century, has few of the above features, hence the continuing need to resow pastures after drought.
Ryegrass is not deep-rooted, is very susceptible to grass grub and stem weevil attack, has poor summer growth and quality, and is not drought-tolerant. Ryegrass will only persist if the seed sown contains endophyte, now known to cause ryegrass staggers, giving lower animal performance, and permitting less clover growth.

So, what pasture species are available that will give better persistence and animal performance in drought-prone areas? There are several to choose from and many different possible combinations. It is vital that those selected suit the soil type, aspect and contour of the paddock they are to be sown in, as well as the stock feed requirements of your farm.
Grasses:
Tall Fescue

This grass species has a deep root system that enables it to withstand very dry soil, and makes it capable of tolerating grass grub attacks. It will grow far longer into droughts than ryegrass and recover quicker. In normal years, it will produce more than ryegrass, particularly from summer to winter.

The new cultivars of tall fescue are more palatable and legumes grow very well with them. They produce green leaf throughout the summer, and significantly better animal liveweight gains have been measured compared with ryegrass.

Tall fescue tends to be slow to establish. It must be sown early in the autumn to enable plants to establish well before the winter, or in spring when soils are warm and moist. Grazing during establishment should be light and quick, but established tall fescue will withstand most types of management, e.g. set-stocking in the spring and rotational grazing in winter.

Research has shown very little difference in production between cultivars, but significant differences in palatability, animal performance, and rate of establishment.

Advance and Au Triumph are two commonly used varieties.

Tall fescue may be sown in a pasture mix with cocksfoot or phalaris but must never be sown with ryegrass as ryegrass out-competes tall fescue during establishment.

Cocksfoot

Cocksfoot is the most proven dryland grass and is very drought-tolerant as shown in the 1988/89 drought. Where cocksfoot was sown in a ryegrass seed mix, the only plants that survived were cocksfoot. Like tall fescue, cocksfoot is deep-rooted and will withstand grass grub and stem weevil attacks.

Cocksfoot is also more active than ryegrass over the summer to winter period.

There are several cocksfoot cultivars available, with Tekapo and Grasslands Wana being the most suitable for sheep grazing because they have a prostrate growth habit and will stand close grazing and set-stocking. Cultivars more suitable for cattle grazing and companions for lucerne are Grasslands Kara and Saborto.

Phalaris

Phalaris is a very persistent grass that will withstand the most severe drought conditions. Many Australian dryland pastures are phalaris-based. Another big advantage is that it is the only grass plant available that is resistant to grass grub and all other New Zealand pasture pests.

Phalaris is also a very good cool-season producer, having twice the winter growth of ryegrass. This grass is best sown in a mixture with cocksfoot and/or tall fescue as pure stands of phalaris can cause poisoning when grazed at critical stages. These stages are easy to identify with experience. 

If a lucerne-grass mixture is required, phalaris is the best grass to use because of its good winter growth and semi-dormancy in dry summers. The lucerne dominates in summer, giving almost pure cuts of lucerne hay.

Grasslands Maru is a cultivar bred in New Zealand for low alkaloid levels. Improved varieties from Australia like Perla, Sirosa and Holdfast come with improved safety and winter production.

Prairie Grass

It has long been known that Grasslands Matua prairie grass is an excellent producer of high-quality winter feed. During the 1988/89 drought on the east coast of both islands, Matua showed it was able to withstand droughts. The recovery of Matua pastures, under good management, has been one of the outstanding features during autumns following drought.

Prairie grass is more tolerant of grass grub than ryegrass but will suffer under severe pressure.

The availability of de-awned seed now means all types of drills are capable of sowing prairie grass and direct drilling is now a possibility.

Unlike the other drought-tolerant grass species, prairie grass must always be rotationally grazed and never grazed when the soil is wet or frosted. It has high nitrogen requirements, due to its vigorous growth, and nitrogen fertiliser should be used to maintain production and extend pasture life. Prairie grass needs free-draining and fertile soils. Heavy clay loams are not suitable.

Even under ideal management, prairie grass does not seem to persist longer than seven years. It must be remembered that ryegrass has a similar life expectancy and prairie grass will produce valuable feed during its lifetime. Some stands have been sown with persistent grasses, such as cocksfoot and phalaris, to extend pasture life.
Legumes:
Clovers

All these grasses should be sown with legumes. Grasslands Tahora white clover is best where sheep are intensively grazed or set-stocked as it is more prostrate in growth habit and less likely to be grazed out. Grasslands Huia is suitable for both sheep and cattle grazing, Grasslands Pitau and Grasslands Kopu are more productive under cattle grazing only.

Red clover has a deep root system and will produce quality herbage during dry summers. Newer cultivars have low levels of oestrogen, making them safer for grazing breeding stock.

Subterranean clover (sub) is a valuable legume in dryland pastures. Plants survive by self-seeding, making this clover very persistent. It also produces more than white or red clover over the cool months of the year. Its summer production is often poor or non-existent so it should always be sown with white clover. Mt Barker is an old cultivar. Newer ones showing promise include Demark, Leura and Goulboune.

Lucerne

Although lucerne lost favour over recent years because of severe pest damage, the stands that remained proved their worth in the 1988/89 drought, as they were the only dryland pasture from which hay was made.

Lucerne should become more popular now that more vigorous, disease and pest resistant cultivars are available (e.g. Otaio). Sowing with grasses, such as phalaris and cocksfoot, also helps to prevent weed establishment, provides winter feed, offers a mixed diet, uses up the nitrogen fixed, and prevents wind erosion. The grasses should ideally be sown in alternate rows or cross-drilled.
Forbs:

Chicory

Grasslands Puna chicory is a deep-rooted, drought-tolerant herb that produces large quantities of high-quality feed over the summer. It is a perennial that will persist for 3-5 years but is winter-dormant. Puna is highly palatable to all stock types and has shown high levels of liveweight gain.

Chicory can be sown on its own, or with clovers, or grasses and clovers.

New dryland pasture species and cultivars continue to be bred so it is important to keep up to date with any new information.

Pasture, Foraging and Shelter Design:

The benefits of pasture described above were related to soil management and provision of nutrients to crop.  In this section, the importance of farm design is discussed in terms of suiting natural animal behaviour and requirements.

The natural habitat and feed of livestock is not perfectly replicated in the conventional New Zealand paddock of pasture.  Deer, goats and to some extent cattle are adapted to a diet that contains twigs, bark, tree foliage and varied weeds rather than just lush pasture.  The natural diet of sheep includes less of the shrubby material but still a wide variety of herbs and not such lush material.  There is no denying that all four of these ruminants are capable of performing well in typical pasture conditions but the lush feed can at times cause problems with growth, metabolism and general health.

Pasture Design ideally extends to include shelterbelts and fodder shrub provision.  Part of the design can be to emulate conditions and feed that the livestock are naturally adapted to.  .

 “Sick Paddocks”

Some organic farmers like to have “sick” paddock (or fenced off corner of a paddock) where animals can be placed if they appear to require more attention or are lame etc.  The paddock can contain a larger diversity of “tonic” plants that may improve the overall health of the animal and alleviate issues that have been observed.  Some possible plants to include are listed in Table 3.1 below.

Possible plants to include in a “sick” paddock.

	Plant
	Potential Benefit

	Dill
	Tonic Effect

	Fenugreek
	Tonic Effect

	Flax
	Chewing the flax encourages saliva production which can lift rumen pH if acidosis is an issue

	Parsley
	High vitamin levels (incl. A and C) and general tonic effect

	Poplar
	Fodder species beneficial for stock performance and possibly stimulatory (plant growth promoters) to rumen microorganisms

	Rosemary
	Tonic effect

	Sage
	Tonic effect

	Tansy
	Tonic effect

	Thyme
	Tonic effect, some direct control of pathogens

	Willow
	Fodder species beneficial for stock performance and possibly stimulatory (plant growth promoters) to rumen microorganisms

	Wormwood
	Some vermicidal effect


The sick paddock should also contain the main species of the “normal” pasture to make sure that the overall feed is not too rich or too much of a feed change for the rumen and rumen microorganisms.
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	Grass
	Latin Name
	Cultivars
	Endophyte
	Longevity
	Drought tolerant 
	Pest & disease
	Rotational or set stock
	Anti-nutritive 

1=low, 10=high
	Palatability

1=low, 10=high

	Perennial Ryegrass
	Lolium perenne
	Many
	Yes
	Perennial
	Low
	Mid
	Either
	2-6
	4-7

	Annual (Italian) Ryegrass
	Lolium 
	Many
	No
	Annual
	_
	Ok
	Rotation
	2
	7

	Short rotation Ryegrass
	Lolium Hybrida
	Many
	Sometimes
	Short lived Perennial
	Low
	Mid
	Rotation
	4
	6

	Browntop
	Agrostis capillaries
	Weed
	No
	Perennial
	High
	Low
	Set
	4
	4

	Cocksfoot
	Dactylis glomerata
	Many
	No
	Perennial
	High
	Low
	Either
	1
	4

	Prairie Grass & other Bromes
	Bromus sp
	Many
	No
	Perennial
	Good
	Low
	Rotation
	2
	5

	Tall Fescue
	Festuca arundacea
	Many
	Yes
	Perennial
	Good
	Low
	Rotation
	3
	6

	Yorkshire Fog
	Holcus lanatus
	Weed
	No
	Perennial
	Low
	Low
	Either
	6
	3

	Timothy
	
	Kahu
	No
	Perennial
	Low
	Low
	Rotation
	2
	2

	Phalaris
	Phalaris sp
	Maru
	No
	Perennial
	high
	Very low
	Rotation
	4
	4

	Oats
	Aveana sativa
	Many
	No
	Annual
	_
	Low
	Rotation
	1
	7

	Ryecorn

	Secale cereale
	Many
	No
	Annual
	_
	Low
	Rotation
	1
	7

	Triticale
	x Triticale 
	Many
	No
	Annual
	_
	Low
	Rotation
	1
	7


	Legumes & Forbs
	Latin Name
	Cultivars
	Legume
	Longevity
	Tap root
	Drought tolerant
	Rotational or set stock
	Anti-nutritive 

1=low, 10=high
	Palatability

1=low, 10=high

	White clover
	Trifolium repens
	Many
	Yes
	Perennial
	No
	Ok
	Either
	2
	7

	Lucerne
	Medicago sativa
	Many
	Yes
	Perennial
	Yes
	Good
	Rotation
	3
	7

	Red clover
	Trifolium pratense
	Many
	Yes
	Perennial
	Yes
	Ok
	Rotation
	4
	6

	Trefoil
	Lotus sp
	Several 
	Yes
	Perennial
	Yes
	Ok
	Rotation
	2
	6

	Strawberry clover
	
	Several 
	Yes
	Perennial
	No
	Good
	Either
	3
	6

	Caucasian clover
	
	Several 
	Yes
	Perennial
	No
	Ok
	Rotation
	2
	7

	Chicory
	Cichorum intybus
	Many
	No
	Perennial
	Yes
	Good
	Rotation
	2
	8

	Plantain
	Plantago lanceolatum
	Several 
	No
	Perennial
	Yes
	Good
	Either
	1
	8

	Sub clover


	Trifolium sub-terrania
	Many
	Yes
	Annual
	No
	Good
	Rotation
	2
	7

	Vetches & Tares
	Vicia spp
	Many
	Yes
	Annual
	No
	_
	Rotation
	4
	6

	Tick beans
	Vicia faba
	Several 
	Yes
	Annual
	No
	_
	Rotation
	3
	6

	Lupins 
	Lupinus 
	Several 
	No
	Annual
	No
	_
	Rotation
	5
	5

	Brassicas
	Brassica sp
	Very Many
	No
	Annual
	No
	_
	Rotation
	4-7
	7
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