This and that about irrigation
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This is an extract from many different Sources. Sorry that it is not very good structured.  
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Background

· 18 million water-refugees exist in Africa. 

· 70% of the waters, human uses is for the agriculture

· Unprofessional irrigation resulted in high salt concentrations in the soil and enormous agricultural damages world-wide. Every year more than 200000 hectares get lost for agriculture only through wrong irrigation. Salt increases the osmotic potential; Plants have more problems to access the Water especially young plants are very sensitive for that. 

· One vegetation-period the plants evaporate about 800 Liter per m2. (98 % of the irrigation water). So where there are a lot of trees and plants there will be more rain!

This and that

· Too much water: Capillary Potential of the soil is exceeded, and the soil is damaged. Compression of the soil! No more space for oxygen; Plants die.

· Too much water at the roots is very bad because roots also needs oxygen

· Best Temperature for the soil is 30°C. Maybe you can influence that by the water-temperature. 

· The thickness of a plant-leaf indicates the water-content. Thin leaves: the plant must be irrigated; thick leaves, there is no water-demand 

· If the trees lose the lower leaves, this can indicate an excessive dryness.

· If the leaves of the plants hang down, there is demand for water

· Drops are like burning glass! Don’t irrigate with sprinkler when the sun shines! Not because of the temperature but because of too much sun on one spot. 

· Maximum perspiration in the early afternoon, at night only 3-6 percent; 

· Best time for irrigation: in the morning before 8 o'clock because in the morning the most water can be absorbed; In the evening there is a risk for certain diseases and that snails can come.  

· In spring and autumn, the nights are cool. During this time, the plants should not be stressed unnecessarily by irrigation, otherwise they will suffer from the humidity at night. Irrigate therefore preferred in the morning - and in any case always only when frost and ice are completely gone!

· Even in winter, you must irrigate occasionally. New plantations and evergreen species need water even in the cold season. But irrigate during the day when the individual plants have at least an hour in the sun.

· Set to soft water jet, so that the leaves are not damaged. Do not moisturize the leaves to much.

· Limit water losses: Dig around the plant a small trench. In this the water stops and seeps directly into the root zone.

· Mulch the soil. A mulch layer protects the earth from the sun and wind. The material retains moisture and preventing the soil to be to compact. At the same time, it protects the root zone from temperature extremes. Shredded garden waste is an excellent mulch material, but also gravel and it does not need to be constantly renewed.

· Depending from the plant’s different kind and time for irrigation. Good is a short but intense Irrigation. Then let it get dry (test with finger). Plants in pots are often too much irrigated, dry leaves are a sign for it! Too dry: Plant let the leaves hung down. 

· Change Water-quantities during the plant-growth: 30 %, 70 %, 30 %; In the maturity-stage too much water is very bad. 

· The surface of the soil should be dispersed time and again. Not good if the ground is hardened. 

· Don't irrigate permanently! Let Times where the soil get’s dry and the roots of the plant will develop very well and other process are activated.

· Between fertilizer-Dosing have a 8-10 days pause

· There was a Test with Strawberries: right water-irrigation at the correct time: 50 percent more yield

· Fruit-trees need much water

· Pond with water lilies cleans also the water; Transports oxygen downward!

· When you are in Holiday, what to do with the plants at home? Newspaper in the bath, let water-faucet drip, put plants on it with plastic-foil (against evaporation)

· Water-Reservoir: Cat-litter in the Flowerpot or false bottom with suction-wick. Or Plants on a fiberglass-mat and put water in this; 

· Danger for Fungus if leaves get wet! So don’t irrigate leaves. If necessary, then in the late afternoon that plants can get dry again.

· Instead of daily irrigation it is better to irrigate once a week intense that the roots get wet, because there the water is absorbed. Ground should be humid up to 25-30cm (check with a Spade). 

· To let the water go slowly to the soil: Put one can with water and holes next to the plants
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• It is better to irrigate once for a longer time, than many times just a little bit. Because then the water penetrates deeper to the roots. Otherwise you generate shallow roots.

• For deep-rooting, it is good to put the irrigation hose deep into the soil so that the roots grow deep.

In order to optimize the water demand, bring the water direct to the roots. Dig a plastic bottle (open at both sides) in the ground and fill the bottle with water (using a funnel) and close it again on the upper side (with a small hole in the lid) or leaving it open. In any case it is much more efficient to bring the water deep in the soil and not on top (evaporation). 
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The Trip-irrigation 

The trip-irrigation is a very much water-saving (up to 60%) and energy-saving System. With the drip or trip-irrigation, low quantities of water will supply the area around the root of each individual plant by a thin plastic-hose with holes in short distances. 

· There is no compression of the ground and leafs do not go bad. The yield can be increased. The pressure is below one bar.

· Keep in mind not to put the droppers at the trunk of the plant but between the lines, in the middle between two cultures or concentrically round the trunk. That the roots can develop broad. Root doesn't pick up the water at the trunk. Or make a Sub-Surface irrigation.


Advantages: 

· Very good use of the water due to inferior evaporation and seep away losses. 

· Optimal formation of the water supply in the ground
· Time-correct and easy fertilizing 

· The leaves are not moistened, fungus on the leaves of the plants are not coming up

· Low permanent costs

· Drip-irrigation good for tree and bush-cultures

· Pressure-differences in the pipe can be equalized by different big drillings: 1,6 mm at the beginning, 2,1 mm on the end.

Disadvantages: 

· Water for drip-irrigation must be filtered! Relative expensive System; 

· Critically with water with a high salt content; Salt remains on top of the soil;

· The roots don’t generate so extended roots like with rain or rain-like irrigation

· In the hillside-area, take care that not all the water escapes in the low area of the drip-system because the pressure is higher in this area.

· In Arid areas (dry areas), the drip-system increases the Salt-content of the ground because no rain washes the salt away. May be temporary excessive irrigation helps with optional recycling of the water. 


Another Solution

Instead of using the expensive Trip-pipes with the risk of damage at the small holes at the droppers, just take a normal water-hose, drill holes (best small at the beginning, bigger ones at the end of the hose) and switch on a pump of a valve pulsed. Then you will have the Trip-irrigation-effect with normal equipment. 

subsurface trip-irrigation

· Saves water up to 90%! That has many advantages: you can add liquid nutrients; evaporation is very small, much fewer weed, mechanical treatment of the surface soil is possible. No compression of the surface-soil and therefore air can transfer in and out of the soil. 

· Caution: not with plants with a flat root and not if the drip-valve can clog up.

For fruit-plantations the basin-irrigation is used, in with pools of water are around the plant.

Plants that grown in rows, like cotton and vegetables are irrigated by channel-(groove)irrigation




More Issues
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For fruit-plantations the basin-irrigation is used, in with pools of water are around the plant. 

· Plants that grown in rows, like cotton and vegetables are irrigated by channel-(groove)irrigation

· Water-demand can be reduced by bark or foliage, leaves or other organic material on top of the soil. Prevents water-evaporation and keeps the soil cool. Soil-improvement by compost is also possible 

· Another tip: If the soil is very water-permeable (sandy), then, one good water-holding material can be nappies (diaper) or any similar material. They can keep the water extreme. But I have no experience how the soil manages the nappies, because it is a artificial product.

· On dry ground never put fertilizer! Destroys the root of the plant, nutrients can only be picked up with water

· With rainwater check the pH-value; Best is 6;  

· Tap-water is often too hard! Improve pH of the water through peat or with fertilizer peat. For improvement: on 1 m3 peat put on 22,5 g Oxalic or 10 cm3 concentrated Sulphur Acid (pharmacy). Leave it for 24 h. 

· Temperature: Water should not be too cold or too hot. About 25 °C, minimal 15°C, maximal 35'C! For Temperature-raise or sensitive plants leave Water first in Tank for a while

· the warmer the water or the ground is, the more it evaporates; Irrigate if both is not too warm

· Put Irrigation-tubes under the earth that the irrigation-water does not become too hot.

· By intense irrigation the minerals are washed out. Maybe they have to be put back in any way. 

· Plenty of water for young plants generates plants which always need much water and they only have flat roots. So refrain from irrigation for dedicated times. 

· Water-Reservoirs should be covered against algae-formation; 

· Constant moisture increases the effectiveness of the water

· Frost-protection-irrigation: by irrigation with freezing water frost-damages can be avoided; with Sprinkler from 0 °C until max. -7 °C; Switch off if Temperature is 1 °C. Ice protects from freezing through latent heat. But small quantity of water and irrigate constantly! 

· Too high temperatures are avoided by chilling with irrigation-water: Short water-showers (few minutes) reduce temperature about up to 5'C. 

· Irrigation-Water from seawater increased 10 times but is still very expensive! Different ways to get it. Most common distillation, electro-dialysis, reversion-osmosis.

· Sewage, waste water as Irrigation-Water requires a pre-cleaning. Only compatible with sandy-loamy grounds and a well aerated soil. May be bad smell!

· Groundwater is very hard and often cold

· River-water very soft and warm. But clean? Is there any waste water of industry around?

· By adding of organic substance, the ability for storage of water of the soil can be improved. This is necessary if you have a sandy soil. Look www.gefa-fabritz.de for water additives.

· There is a very much water-storing material on Silica basis; one kilo of this powder can pick up about 50 liters of water 

· Treatment of Clay-soil: First intense irrigation. Then only few irrigation-water because it can hold a lot of water.

· More cultures per square-meter make less evaporation but perspiration is increased. 

· Cover the soil with foil to save water! Or cover the ground with shredder greenwood (no bark but chopped little bushes etc). Collects humidity, much less irrigation-water is required. This rot and forms a very good humus-layer. Best with many mixed branches.

· Better two irrigation-canals and alternate. Good for to kill worms, insects, by drying one of the canals. Oder “High velocity water flushing of the canal”

· The best is irrigation-water in tubes and not open, so that no mosquitoes etc. can go in

· Water-savings also by a glasshouse. Better protection against attack of insects etc, not so extreme Temperature-changes. But irrigation is necessary. You can save the water from the roof of the glasshouse in a Tank. 

· Organic fertilizer (human or animal Excrements) increases the capacity to hold water of the soil. But it should be heated before (bacteria). Compost should be heated with high temperatures.

· If the water does not flow away or the ground-water level is too high plants can have a problem. 


Buried clay pot irrigation
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Mix the soil you dug out of the hole with 1/3 as much compost or wellaged manure. Place enough mixture in the hole so the pot sticks up 2 cm above the surface. 
• Put the covered pot in the hole and fill the hole around it with soil. Press the soil down firmly.

Plant your seeds or plants about 1–3 cm from the pot. Dilute liquid manure and compost and add to the clay pot. 
As the soil dries, suction develops and the water slowly seeps out from inside the pot and into the soil around it (the suction force is created by soil moisture tension and/or plant roots themselves. This is a naturally automatic system, if it’s been raining, the soil is wet so there is no moisture tension and the pots don’t release any water. The soil gets just what it needs, right when it needs it with no gadgets or sensors required!
To keep the system working optimally, add more water to the pots as needed and avoid letting them dry out completely. Dig the pots up at the end of the growing season to prevent breakage over cold winter months.
To test whether a pot will work or not, fill it with water and watch if the surface becomes damp. If it does, it’s porous enough. May be you can make some small holes in the pot, if not enough liquid is going out. 
Bonus: Because the soil is kept moist inches below the soil surface, this helps reduce the growth of weeds (also means less water consumption and less maintenance)
You can add liquid fertilizer to the water (you’ll need just a quarter to half the amount you would normally use).

They advise painting the top of the pot and may be the side not facing to the plant with white paint to reduce evaporation
For more information on buried clay pot irrigation, see www.paceproject.net
http://www.ecocomposite.org/restoration/claypot.htm
http://www.globalbuckets.org/1999/06/clay-pot-irrigation.html
Save water by a greenhouse
A greenhouse is a closed system and the humidity remains in the system when closed. 
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Here a simulation of a greenhouse. But plants are threatened by funghis etc because they can develop as well very well. And plants are not resilient, because they are not exposed to challenges (like somebody living always at home). So maybe it can help to “simulate” sometimes the outdoor world like opening the windows or roof in the night or during a rainfall. Temperature and Humid-regulation might be necessary. The soil can be setup appropriate to the plants. If LED-lamps are available a agriculture in several layers is possible. 
Make Your Own Pop Bottle Drip Irrigation System

Or use a plastic-bottle reverse in the soil including the cap. Drill 4-8 small holes into the cap of the plastic bottle. If you want it to drip slower use less holes, faster use more holes. 

http://www.yougrowgirl.com/2001/05/30/make-your-own-pop-bottle-drip-irrigation-system/
More good ideas

Drill a hole in the bottom of a bucket.


http://www.shelterrific.com/2010/09/21/neat-trick-iowa-watering-hole
Bucket Drip irrigation

http://www.csupomona.edu/~jskoga/dripirrigation/
Wine Bottle Waterer

http://www.lettuceshare.com/2010/05/28/wine-bottle-waterer/

Watering Wells
http://www.veggiegardener.com/create-simple-garden-watering-wells/

Make Your Own Ollas
http://suburbanfarmonline.com/2010/08/09/make-your-own-ollas/

Making a simple, affordable drip irrigation (my idea)


· Long tube with T-pieces, branch of the same diameter but kinked at the end as a termination. 

· drill small holes at appropriate locations. 

· And then pulse the pump / valve. 

· Maybe use a pressure regulator in the line and you can go without pulsing?

· For cleaning the pipe put a high water-pressure on the pipe. May be close some part of the exits by bending the hose. 

advantage

· Standard Parts

· No plugging of the "dropper"

· economical

· individually adaptable


disadvantage:

· Due to the pressure on the tube, the final holes have to be made bigger.

Humidity-measurement 

· in about 10-20 cm of depth

· by Conductivity: but also Fertilizer conduct well!

· Or by a Ceramics-Point: measures strength: about 500 $ 

· Or by a Tensiometer: 125 $; Gardena: 24 $; the funnel is filled with water; the water-level corresponds to the moisture of the ground


Irrigation-Distributor

· Micro-Drip-System: Drip-System gives releases sufficient water; more water-consumption -> more droppers

· Plastic-hose with holes. You can make it by yourself or buy it. But pressure at the beginning of the hose is higher than at the end. Modify size of holes!

· Root-irrigation-rod with filter

Pumps

· Parameters: Output-Power (how many liters in which time) 

· suction-level (for which altitude)

· Radial pump: big difference in height, less Volume (hl / hr)

· Axial-Pump: less difference in height, big Volume (hl / hr)

· Piston-pump: for thick matter

· 1l Water = 1kg

· Standard-Pump: 800 Watts, up to 7000 l/hr on 7-8 m; with 3-4 bar 30-40 m high

· 2.5 bar makes about 25 Liters / min on 25 Meter 

· Pressure-pumps better than submersible pump, also for adding Fertilizer, oil etc. More universal, but they can not suck that much. For example, Gardena 700 for 200 $ was tested as a good Pump.

· Submersible pump: Example Gardena 200 with 250 watts, 5200 l / h, 6,5 m

· Friction-loses in pressure and performance -> thicker tubes

Outtake of Wells

It should not be taken too much and not too little water out of the well, otherwise it is the risk of clocking. 

· Flow-control by Level-Switch or regulation-valve or Pump with variable speed.

· Level-control with Min / Max-Level and Protection of the Pump from no flow; 

· If the well doesn't have any more Flow: Fill completely, let it go dry and refill for several times.


Reforestation

Background: 

· They generate about 40 per cent of the world’s oxygen (In one year, an average tree inhales 12 kilograms (26 pounds) of CO2 and exhales enough oxygen for a family of four for a year.)

· can enhance soil fertility, increase soil moisture and reduce erosion. 

· Forests provide significant income and livelihood options

· Trees provide a wide range of products (timber, fruit, medicine, beverages, fodder) and services (carbon sequestration, shade, beautification, erosion control, soil fertility).

· 15. The World Agroforestry Centre (ICRAF) recommends the planting of deciduous trees where water scarcity is a problem.  They consume less water than evergreens during critical periods of water shortage and compete less with crops.

· It seems that getting a tree from a seed is better then the transportation if the young tree from a shop and then planting it. Also the soil is often different and is a shock for the plant. 

· It’s good to leave an open strip for to prevent fire and harmful animals and for irrigation. 

· Fast growing trees need a lot of water

· Tear furrow (groove, Furche) in the slope of a hill, fill with loose soil and plant the trees. The roots fix the soil!  
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http://www.jesuitenmission.org/jesuitenmission/weltweit-helfen/watershed-programm0.html
Biochar

May be also interesting is Biochar. Biochar is charcoal created by pyrolysis of biomass. The resulting charcoal-like material is a form of carbon capture and storage. Charcoal is a stable solid and rich in carbon content, and thus, can be used to lock carbon in the soil. In addition to its potential for carbon sequestration, biochar has numerous co-benefits when added to soil. It can prevent the leaching of nutrients out of the soil, increase the available nutrients for plant growth,  increase water retention,http://en.wikipedia.org/wiki/Biochar - cite_note-24#cite_note-24 and reduce the amount of fertilizer required. Additionally, it has been shown to decrease N2O (Nitrous oxide) and CH4 (methane) emissions from soil, thus further reducing GHG emissions. Biochar can be used as a soil amendment to increase plant growth yield,http://en.wikipedia.org/wiki/Biochar - cite_note-29#cite_note-29 improve water quality.

Links and Resources

http://www.sunwater.com.au

You finds good Equipment at www.autorain.de

