
Drought Tips 
Managing Irrigation in Fruit and Nut Trees during Drought 

Adapted from an earlier version by David A. Goldhamer, Irrigation and Soil Specialist, UC Davis 

When water supplies are 
limited, growers must minimize 
water losses normally associated 
with irrigation and apply water only 
when the trees are most sensitive to 
stress.  If the amount of water 
available is insufficient to meet 
orchard water requirements, the 
question is not whether trees will be 
stressed, but rather when they will 
be deprived of water.   
 
          Drought irrigation strategies 
must be judged not only on how 
production is affected in the 
following seasons.  In fact, the risk 
of catastrophic yield reductions in 
nut crops is low in a given drought 
year, but substantial the following 
season unless effective drought 
strategies are used.  This is true even 
if the drought lasts only one year. 
 
           This principle was illustrated 
in a recent test in almonds using 
several irrigation regimes in a 
simulated drought year.  In each 
regime, a total of 16 acre-inches/acre 
of water was applied over a season, 
but with different timings.  The 
results:  where most of the water was 
applied early in the season, 
marketable yield was relatively 
unaffected by the drought, but 
production the following season was 
reduced by about 75 percent even 
though the trees were returned to full 
irrigation the following year.  On the 
other hand, where some water was 
applied just after the harvest, the 
following season’s yield suffered 
only about a 30 percent reduction. 
 

Water Stress and Plant 
Development 

          Because of the greater 
separation between the vegetative 
and reproductive growth stages in 
trees, tree growers have more 
potential to minimize adverse effects 
of deficit irrigation on crop 
production than do field and row 
crop growers.  This provides 
flexibility in developing drought 
irrigation strategies based on 

controlling the timing of plant stress.  
However, growers must be careful 
not to irrigate in such a way that 
results in good current season 
production at the expense of tree 
productivity the following year. 
 
           Certain stages of tree crop 
development are more sensitive to 
water stress then others.  The 
following recommendations apply 
generally to the development stages 
of all fruit and nut tree species 
appear following these general 
guidelines. 
 

Early Season 
(Bud Break Through Fruit Set) 

            Trees should not be stressed 
for water in the early season because 
early-season growth processes are 
sensitive to water deficits.  Bud 
break, blossom, flowering, fruit set, 
and rapid shoot growth all occur in 
the early spring.  Adequate shoot 
initiation and growth are necessary 
to establish the fruiting positions for 
the following year’s crop.  Early in 
the season, the trees are hard-pressed 
to supply the carbohydrates required 
by the developing fruit.  Rapid leaf 
growth is also necessary to 
maximize tree photosynthesis.  
Moreover, since the evaporative 
demand is low during the early 
spring, trees do not need much 
water, nor can much water be saved 
by deficit irrigating.  Growers 
should therefore start the season 
with a near-full soil water profile. 
 

Fruit Growth and Development 
 As a general rule, plant 
water stress should be avoided 
during rapid fruit growth.  
Therefore, species with double 
signoid fruit development patterns 
can be deficit irrigated relatively 
safely during the lag (stage 2) phase 
of growth.  Considerable water can 
be saved if stage 2 occurs during 
mid-summer and lasts for an 
extended period.  Stone fruit growth 
is extremely sensitive to stress 
during the rapid growth phases 

immediately before and after stage 
2.  Stone fruit trees should therefore 
be fully irrigated during these 
periods. 
 
 Nut growth is generally less 
sensitive to stress than tree fruit 
growth.  However, other nut crop 
yield factors, such as hull split in 
almonds, shell splitting in pistachios, 
and kernel sunburn in walnuts are 
affected by water deficits.  Stress 
does not affect the ease of harvest of 
mechanically shaken tree fruit, but 
may reduce the harvestability of nut 
crops, especially pistachios. 
 

Postharvest 
 The after-harvest period is 
generally the most water-stress 
tolerant.  Irrigation can be safely 
reduced (not omitted) with most 
species.  The rule of thumb is that as 
long as the trees do not defoliate, the 
stress can be tolerated with little 
impact on production in the 
following years.  Notable exceptions 
are almonds and apricots, as noted 
below. 
 

Drought Strategies for Specific 
Fruit and Nut Tree Species 

 
Peach, nectarine, plum. Early 
season varieties should receive full 
irrigation through harvest.  
Postharvest water can be appreciably 
curtailed except during bud 
differentiation (usually mid-to late 
August) to prevent fruit “doubling.”  
Late varieties can be stressed during 
stage 2 fruit growth (about four 
weeks after fruit set, when pit 
hardening occur, through the start of 
rapid fruit growth in stage 3) and 
during postharvest.  Clings should 
not be stressed in late stage 1 or 
early stage 2 and then irrigated 
heavily in order to limit “split pit.” 
 
Apricot. Apricots can be stressed 
during the middle part of the fruit 
development period, but should 
receive full irrigation early in the 
season and during rapid fruit growth 



just prior to harvest.  Excessive 
postharvest stress can result in bud 
drop, reducing the following year’s 
crop, so the soil profile must not be 
allowed to dry out after harvest. 
 
Cherry. Cherries should be fully 
irrigated until just before harvest.  
Except during the bud differentiation 
period when irrigation is required to 
prevent “spur fruit,” postharvest 
deficit irrigation can be used. 
 
Prune. After full irrigation through 
the rapid initial fruit growth phase 
(about late May), reduced irrigation 
can be tolerated with little if any 
affect on fruit size, weight, or drop.  
In fact, stress during this period may 
increase flowering the following 
season.  However, severe stress 
during fruit development, followed 
by heavy irrigation, can result in 
cracking.  Postharvest irrigation 
should be geared to preventing 
premature defoliation. 
 
Walnut, pecan. For hedgerow 
plantings, some water should be 
applied through out the season 
except for the final two or three 
weeks in the fall.  The appropriate 
percentage of normal amounts to 
apply depends on available water 
supplies.  With about 20-acre-
inches/acre available, growers 
should irrigate at about 50 percent of 
normal rates; with 10 acre-
inches/acre available, growers 
should apply about 25 percent of 
normal rates.  Conventional density 
plantings suffered an 80 percent 
yield reduction in the year following 
a simulated drought when a total of 
16 acre-inches/acre was applied 
mostly during the early part of the 
season (mid-March through late 
May), followed by a progressive 
cutback through harvest.  Spreading 
out applications over the season as 
for hedgerow plantings appears to be 
a better strategy.  For heat-sensitive 
cultivars, irrigating at near-normal 
levels in the two-week period before 
harvest may reduce sunburn.  
Applying “whitewash” may also 
lessen sunburn damage.   
 

Almond. In almonds, full irrigation 
early in the season is important for 
good fruitwood growth and therefore 
necessary for long-term tree 
productivity.  In early to mid-season 
cultivars, irrigation can be severely 
curtailed between mid-June and 
harvest (about a two-month period).  
Later-harvest cultivars can also 
tolerate a two-month period of 
severe water deprivation before 
harvest.  This practice will reduce 
kernel weight by only about 10 
percent but will drastically reduce 
hull split.  Resuming full irrigation 
two weeks before harvest can 
improve splitting. 
  

In almonds, on shallow or 
drip-irrigated soils, postharvest 
water management is crucial for the 
following year’s crop.  Recent 
research showed that postharvest 
water deprivation reduced fruit set 
and, to a lesser extent, also reduced 
bloom.  Growers should reserve at 
least 3 to 4 acre-inches/acre (of the 
normal 8 inches) for postharvest 
irrigation.  Irrigation should begin as 
soon as possible after harvest.  With 
deep soils that are surface or 
sprinkler-irrigated close to harvest, 
postharvest irrigation may not be as 
important.  Prematurely defoliating 
trees indicate inadequate irrigation.  
Preharvest defoliation followed by 
postharvest irrigation can lead to 
refoliation (a new leaf canopy).  
Contrary to conventional wisdom, 
this practice benefits the tree by 
improving tree water status during a 
critical period of flower 
morphogenesis.  Flowering in the 
late fall will reduce yield the 
following year, however.  This 
occurs when orchards refoliate in the 
fall and when cold weather in 
October is followed by a warm 
November.  Limiting irrigation 
during the late fall may reduce 
premature flowering. 
 
Pistachio. Pistachio trees are fairly 
stress tolerant from leafout through 
mid-May.  Stress during this period 
may actually enhance shell splitting 
at harvest but at the expense of nut 
size.  Research indicates that a 
controlled deficit irrigation strategy 

where stress is imposed after full 
shell size is attained (mid-May) and 
before rapid kernel growth occurs 
(early July) results in little or no 
negative impact on production.  
Severe stress from late June through 
mid-August will reduce 
harvestability and modestly reduce 
shell splitting.  Water deprivation 
from mid-August through harvest 
(mid-September) will decrease shell 
splitting and slightly reduce 
harvestability and  
modestly reduce shell splitting.  
Water deprivation from mid-August 
through harvest (mid-September) 
will decrease shell splitting and 
slightly reduce harvestability.  
Severe postharvest water stress can 
be tolerated. 
 

 
Irrigation System Management 

and Modification 
 Water is precious even in 
normal rainfall years, and under 
drought conditions, particularly, 
nonbeneficial losses of applied water 
must be minimized.  The goal is to 
apply water as efficiently as possible 
and to maximize the percentage of 
applied water stored in the root zone.  
This requires effective irrigation 
scheduling – knowing when to 
irrigate and how much water to 
apply – and proper irrigation system 
design, maintenance, and 
management.  The skill of the 
irrigator and the value placed on 
efficient water use will determine 
how much applied water is lost. 
 
 The University of California 
offers numerous publications 
describing irrigation scheduling, 
crop water requirements, and other 
fundamental aspects of water 
management for normal water years.  
(See for example, “Irrigation 
Scheduling – A Guide for Efficient 
On-Farm Water Management,” 
Publication No. 21454). The 
following discussion focuses only on 
how to adjust system management in 
drought years.   
 
Surface systems. How uniformly 
water infiltrates depends mostly on 
the rate at which water advances 



across the orchard and on the 
variability of soil intake rates.  
Growers should use the highest 
inflow rates possible to achieve the 
quickest advance.  If it is not 
possible to increase the rate at which 
water is delivered to the field, faster 
advance can be achieved by 
reducing the number of rows 
irrigated at one time. 
 
 It is important to remember 
that at higher inflow rates, set times 
must be reduced to prevent runoff 
and over-irrigation.  All tailwater 
should of course be collected and 
reused. 
 
 Systematic deficit irrigation 
(SDI) is the practice of applying less 
water than normal per irrigation and 
not completely recharging the soil 
profile.  This limits the loss of water 
to deep percolation.  For example, 
high inflow rates would be used to 
get water just to the end of the 
orchard and the water would then be 
shut off.  When the rootzone is 
refilled only partially, more 
irrigations than normal may be 
required for the season.  This 
practice may increase total soil 
evaporation losses, but in orchards 
prone to deep percolation, such 
losses would be more than balanced 
by total water savings.  SDI may 
require furrows that do not wet the 
entire orchard floor, in place of 
borders, since this configuration 
encourages the lateral movement of 
water, limits deep percolation, and 
reduces surface evaporation.  
Irrigating alternate furrows or drive 
rows is another useful SDI 
technique. 
 
Sprinkler systems. How uniformly 
water is applied depends on the 
design and maintenance of the 
sprinkler system and on wind 
conditions.  The irrigator should 
make sure that correct sprinklers and 
nozzles are used (nozzle types 
should not be mixed) and that spray 
patterns are at the correct angle and 
not directed into tree canopies.  
Worn nozzles and leaky pipe joints 
should be replaced.  Irrigating at 
night reduces spray evaporation and 

drift losses and can save energy 
costs if time-of-use rates are in 
effect.  Increasing the interval 
between irrigations decreases soil 
evaporation and should be 
considered if water supplies are 
especially limited.   
 

Additional Considerations 
 
Young trees. To maintain maximum 
tree development rates, growers 
should not under irrigate young 
trees. Soil moisture in the root zone 
should be frequently checked and 
irrigations applied to maintain 
adequate levels.  Applied water 
should be directed to the developing 
root zones to minimize irrigation 
losses.  With drip or micro-
sprinklers, emitters should be placed 
close to the trunk except where root 
disease is a problem.  With all 
surface systems, small furrows 
should be pulled on either side of the 
tree row.   
 
Pruning. Heavy pruning can 
improve the survival chances of 
drought-sensitive trees, but only at 
the expense of production for years 
to come.  “Dehorning” – cutting all 
scaffolds at waist level – should be 
considered only under extreme 
drought conditions (with about 8 
acre-inches/acre or less water 
available) where the survival of the 
trees is in question.  It is highly 
unlikely that this drastic step would 
be necessary for pistachio or walnut 
trees. 
 
Thinning. Thinning may result in 
slight reductions in tree water use.  
In drought conditions heavier than 
normal thinning may be necessary to 
produce fruit of acceptable size. 
 
Fertilizing. Normal fertilizing 
practices should be maintained or 
modestly reduced if less than normal 
tree growth is anticipated.   
 
Cover crops. Growers must 
carefully weigh the value of cover 
crops against the water used by the 
cover crop that would otherwise be 
available for tree use.  Unless the 
cover crop is vitally important, it 

should be removed or suppressed.  
Exceptions would be winter annuals 
that die in the early spring and 
thereafter act as mulch, limiting soil 
evaporation. 
 
More Information.  UC 
Cooperative Extension has many 
publications on irrigation.  Drop by 
the office for a list and to look at 
what we have. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


