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Interactive Irrigation Scheduling 
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(509) 785-1312   

stewart5@crcwnet.com 
 

Irrigation scheduling is used to help growers decide when to irrigate and how much water to apply using 
estimates of crop water use and soil moisture data.  Because of the relationship between plant responses 
and soil moisture, it is critical to have accurate information to make good irrigation decisions.  When 
deciding how to irrigate cherries it is important to understand the water requirements of each stage of 
growth.  If you know the water requirements and effect of water on the plant you can manipulate the plant 
and the crop to reach your yield and quality goals.  The question a grower needs to ask at each stage of 
growth is do I eliminate plant stress or do I manipulate the plant with stress?    
 
In order to eliminate plant stress, soil moisture should be maintained at a level that provides the plant with 
sufficient water for all plant processes.  Limiting the amount of soil moisture can manipulate the plant or 
crop by controlling vigor or fruit size.  To accomplish either of these options you need to have a 
systematic approach to soil moisture monitoring and an understanding of the basics of irrigation 
scheduling. 
 
 Irrigation Scheduling Basics 

- Irrigation System Application Rate 
o (GPM x 96.3/Area)  x % System Efficiency = Net Application Rate 

- Soil Water Holding Capacity 
o Soil type and depth 
o Effective rooting depth 
o Soil variability 
o Define usable water and available water 

- Evapotranspiration 
o Transpiration – plant water use 
o Evaporation – water loss from soil 
o Determine from published information or direct soil moisture measurements 

- Soil Moisture Monitoring 
o Take measurements regularly 
o Take measurements in root zone of a representative plant 
o Monitor areas of soil variability 
o Measure soil below the root zone 

 
The next step in eliminating or manipulating plant stress is to define the soil moisture levels that 
will either prevent stress or cause stress to occur.  Without knowing these levels you may maintain your 
soils wetter than necessary, wasting water and possibly harming plant health or drying the soil out to the 
Permanent Wilting Point (PWP) and causing plant damage or crop loss.  By knowing your soil water 
holding capacity, irrigation application rate and taking soil moisture readings the appropriate soil moisture 
conditions can be maintained to manage plant stress.



 
The percentage of total water in the soil in the root zone of the plant at which stress will occur varies 
depending on soil type.  Silt and clay soils hold more water but more of the water is unavailable to the 
plant due to high soil tension.  Sandy soils do not hold as much water but more of it is available due to 
less soil tension.  Determining your soil types, depths and effective rooting zone is necessary to be able to 
prevent plant stress or manage stress to achieve crop goals. 
 
When considering how to irrigate cherries it is important to understand the various stages of growth and 
adjust irrigation to adapt to the needs of the plant and crop.  Early in the spring water use and need are 
low so irrigation demand is based on water available in the soil.  If there is sufficient water in the soil no 
irrigation is needed.  Irrigation water can slow soil warming in the spring and retard root growth.  
Perennial plants will grow roots to find water and nutrients if they have to, excess water can limit rooting 
zone depth and breadth.  Bloom requires sufficient water to prevent stress but plant use is usually low at 
this stage.  From petal fall to the end of cell division insufficient soil moisture can cause stress and reduce 
fruit size.  In most growing situations, large fruit size is desirable, however, there are situations where 
smaller fruit is needed.  By manipulating soil moisture, fruit size can be adjusted to market requirements.  
After cell division ceases and before cell elongation begins vegetative growth can be controlled with low 
soil moisture.  Because nutrients and water must be shared between vegetative growth points and fruit 
slowing/stopping growth allows more water and nutrients to go to the fruit.  This can improve fruit size 
and quality during cell elongation.  The cell elongation stage is the most soil moisture sensitive time in 
cherry production.  A restricted water supply can decrease fruit size and quality.  Post-harvest needs vary 
depending on the growing situation, generally excess vegetative growth or excess stress should be 
avoided and irrigation strategy adjusted accordingly. 
 
Soil moisture measurements allow a grower to make management decisions on which effective irrigation 
strategies can be implemented.  Improper irrigation can negatively impact plants and crops, and reduce 
profitability.  Over-irrigation wastes water, increases power costs and can move expensive (and 
necessary) nutrients out of the root zone.  Under-irrigation can reduce plant growth and fruit size and/or 
fruit quality.  An investment in soil moisture monitoring equipment and time to understand the 
relationships to plant responses and soil water supplies can make a dramatic difference to any irrigated 
farming operation. 
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Weed Management Strategies for Tree Fruit 

 
Bradley A. Majek 

Rutgers Agricultural Research & Extension Center 
121 Northville Rd. - Bridgeton, NJ 08302 

 
Weed identification is the first step in a successful weed control program.  Knowledge of the weed 
species in an orchard is needed for control measures to be successful and economical.  Plan control 
measures when the weed is most susceptible. 
 
Good cultural practices can reduce many weed problems.  Control difficult perennial weeds before 
planting a new orchard.  Sow areas in the orchard where bare ground is not desired to a cool season grass 
that will not compete vigorously with the trees, but will suppress weeds.  Prevent weed seed production.  
Many weeds can produce 10,000 to over 100,000 seeds per plant.  Most will be “hard” seed that will not 
germinate for several years.  One good year of weed seed production can result in a supply that will last 
many years.  Preventing seed production of new “hard-to-control weeds” is particularly important. 

 
Recommended orchard floor management includes maintaining a vegetation free zone in the tree row 
and establishment of a perennial grass sod between the rows.  Integration of vegetation management with 
insect and disease control programs is essential.  Maintain the vegetation free zone in the tree row to 
prevent competition with the fruit tree.  The width of the vegetation free zone should be about forty 
percent of the distance between the tree rows in most orchards.  The width may vary, however, depending 
on soil fertility, water holding capacity and exposure to erosion.  Do NOT reduce the width of the 
vegetation free zone in young nonbearing orchards.  Maintain the full width of the vegetation free zone in 
newly planted orchards to achieve maximum tree growth. 
 
Sod between the tree rows prevents soil erosion, provides traction for equipment, increases soil organic 
matter, improves soil structure and water permeability, and furnishes shelter for beneficial insects.  The 
sod should not include plants that are an alternate host for insect pests, or diseases and nematodes that 
attack the fruit tree.  In addition, the sod should be easily maintained, tolerant to drought, require little or 
no fertilization, and compete minimally with the fruit tree.   
 
Tall fescue or hard fescue perennial grass sods are recommended for orchard row middles.  Both types of 
fescue are tolerant to disease, drought, low pH and low fertility.  They compete effectively with weeds, do 
not spread or creep into the tree row by rhizome or stolen growth, and are semi-dormant during the hot 
dry summer months.  Tall fescue is more vigorous and is more easily established, but requires more 
frequent mowing.  Newly developed “turf type” tall fescue varieties are vigorous, and have a lower 
mowing requirement than the traditional ‘Kentucky 31’ tall fescue, but have not been evaluated in 
orchards.  Hard fescue grows more slowly and close to the ground, and has a minimal mowing 
requirement, but is moderately slow and difficult to establish. 
The addition of clover or other legumes is not recommended for orchard sods.  Although legumes do fix 
nitrogen, release for plant use is unpredictable and often at the wrong time of year, which can reduce 
winter hardiness.  Legumes are also alternate hosts for pests such as cat-facing insects, nematodes, and 
tomato ringspot virus which causes stem pitting in stone fruits and union necrosis in pome fruits.  Legume 
bloom frequently coincides with apple bloom, and is preferred by bees and other pollinators. 



 
Preparation for sod establishment should begin before the orchard is planted.  Control perennial weeds 
and nematodes, correct soil pH and nutrient deficiencies first.  Complete primary tillage operations the 
summer before the orchard will be planted.  Build gently sloping raised ridges to improve drainage in the 
future tree rows before sowing grass or planting trees.  Orchards planted flat have developed depressions 
in the row between the strips of sod due to the improving soil structure in the sod compared with the 
vegetation free strip.   
 
The success of a sod planting will depend on accurate seeding and timing.  Sow tall or hard fescue in late 
summer into a well-prepared seedbed.  Use 50 to 75 pounds of seed per broadcast acre to establish tall 
fescue, or 25 to 50 pounds of seed per broadcast acre to establish hard fescue.  Blend up to five pounds of 
perennial ryegrass per one hundred pounds of hard fescue seed to provide a fast, thin cover while the hard 
fescue gets established.  The perennial ryegrass will be eliminated from the stand by disease and drought 
in a few years.   
 
Use a seeder manufactured to sow grass and other similar sized seed that will ensure proper seed 
placement, a firm seedbed, and good seed and soil contact.  Failure to use adequate equipment for seeding 
frequently results in poor establishment.  Apply 50 pounds of nitrogen (N) per acre at seeding and repeat 
in late fall or early spring to encourage rapid establishment. 
 
Excellent results have been obtained by seeding perennial grass in the future tree row as well as between 
the rows.  Use perennial ryegrass in the row rather than fescue.  Rapid establishment and growth, and 
susceptibility to herbicides make perennial ryegrass a better choice in the row.  Kill the sod in the row 
when the trees are planted and “no-till” the trees into the dead sod.  Use recommended herbicides to 
control weeds.  The sod’s roots increase soil organic matter, and improve soil structure and water 
permeability before it is killed, and act as a mulch to conserve water and prevent erosion during the 
establishment year of the orchard.  By fall, the dead sod deteriorates and is not attractive to rodents. 
 
Establishment of a dense sod that is competitive with weeds will require fifteen to twenty months.  Some 
additional effort during this period will ensure success.  Apply Prowl 3.3 EC to the sod early each spring 
while the orchard is nonbearing, to control large crabgrass and other summer annual grasses.  Use 1.0 to 
2.0 pounds of active ingredient per acre, about half the rate recommended for use in the tree row on newly 
planted trees.  Use 2,4-D early the first spring after sowing the grass to control broadleaf weeds.  Apply 
0.5 to 1.0 pint of 2,4-D the first spring after sowing.  Continue to use 2,4-D in the fall or early spring in 
subsequent seasons, at normal recommended orchard rates, when needed to control dandelions and other 
broadleaf weeds in the sod.   

 
Mechanical weed control methods include plowing, disking, and harrowing before planting an orchard 
and disking, mowing, and hand-weeding after trees are planted.  Many weeds, including established 
perennials, can be controlled mechanically by starving the roots.  The weed begins to send food to the 
roots 10 to 14 days after a shoot emerges from the soil.  Repeated close mowing or shallow cultivation 
within 7 to 10 days after any new shoots appear can eventually kill the weed. Much repeated cultivation is 
usually needed.  One late or missed cultivation can “save” the weed.  Mechanical weed control has 
disadvantages.  Close cultivation can injure tree trunks, and cultivating too deep can prune tree roots.  
Repeated cultivation can destroy soil structure and reduce the organic matter content. 

 
Chemical weed control has many advantages.  It is effective, economical, and safe when used correctly.  
Trunk injury from cultivating too close is eliminated.  Root pruning and damage from cultivating too deep 
is eliminated.  Rodent injury by completely eliminating cover near the tree. 
 
 



Weed control in newly planted orchards should be planned to provide a maximum margin of crop 
safety.  Tillage and/or herbicides prior to planting should control established biennial and perennial weeds 
the year before the orchard is planted. Use a combination of residual herbicides to control annual grasses 
and broadleaf weeds.  Apply the residual herbicides in early spring after 1 to 2 inches of rainfall or 
irrigation has settled the soil around the roots of the newly planted trees, but before weeds emerge or tree 
buds break. 

 
Apply herbicides to the tree row in established orchards twice annually, in late fall and in late spring.  
Herbicides applied in late October or early November control winter annuals, certain perennials, and early 
season summer annuals.  Spring herbicide applications extend summer annual weed control through 
harvest.  Advantages of two herbicide applications per year include: 

 
1.  Control of winter annual weeds, including chickweed species, mustard species, camphorweed, 

wild lettuce and horseweed (marestail) and summer annual weed control for the same cost as most 
single application weed control programs. 

2. Improved spring labor and equipment distribution requirements by controlling early summer 
annual weeds with residual herbicides applied the previous fall, thus delaying the need to spray in 
the spring until May or early June. 

3. Increased consistency of weed control treatments, especially control of summer annual weeds 
when dry weather follows the spring herbicide application. 

4. Decreased risk of crop injury, since each herbicide application must last less than a full year.  
Herbicides can be alternated and rates can be reduced or split to improve crop safety. 

5. Decreased competition from established winter annual weeds and summer annual weed seedlings 
in March, April, and May for fertilizer and water when the trees begin to grow. 

 
Late Fall Herbicide Applications should include a translocated postemergence herbicide, and a residual 
broadleaf herbicide.  A residual grass herbicide may also be applied in the fall.  Apply 2,4-D to control 
emerged winter annual broadleaf weeds tank-mixed with Princep for residual control.  Consider a labeled 
glyphosate product if perennial weeds are present and treatment is recommended in the fall.  Add Princep 
for residual control of broadleaf weeds. 
 
The use of a grass herbicide in the fall depends on the product chosen.  Kerb 50WP is the only grass 
herbicide that must be applied in the fall, if it is used, to control cool season perennial grasses.  An 
additional residual annual grass herbicide is needed in the spring to provide full season summer annual 
grass control following a fall application of Kerb 50WP.   
 
Solicam 90DF, Surflan 80WP, Devrinol 50WP and Prowl 4EC (non-bearing only) are annual grass 
herbicides that should be applied in late fall or as a split application, half in the fall and the second half in 
the spring.  Use the split application when grass pressure is heavy for best results.  The use of these 
herbicides in spring only has resulted in inconsistent weed control when dry weather followed the 
application.   

 
Followup Late Spring Applications should include additional or a different residual broadleaf weed 
herbicide and a residual grass herbicide.  Add a postemergence herbicide only if needed.  Apply the 
second half of a split herbicide treatment of Solicam 80PF, Surflan 80WP, Devrinol 50PF or Prowl 3.3EC 
(non-bearing only) for annual grass control.  Include 2,4-D if seedling annual broadleaf weeds are 
observed, Gramoxone Max to control annual grasses and broadleaf weed seedlings, or a labeled 
glyphosate product to control established annual or perennial grasses and broadleaf weeds.  No 
postemergence herbicide may be needed in the spring if no weeds are present when the spring application 
is sprayed. 




