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Gardening in the Sonoran Desert
Hot, dry, and intense—that’s the gardening life in southern Arizona’s 
Sonoran Desert. Gardening here is a challenge, but understanding local condi-
tions and how they affect plant selection, soil preparation, and watering meth-
ods can replace frustration with enjoyment.

Not All Deserts are the Same

Of  the four deserts in North America—Chihuahuan, Great Basin, Mojave, and 
Sonoran—only the Sonoran Desert has mild winters and bi-seasonal rainfall, 
making it comparatively lush with over 2,000 species of  plants. 

Two rainy seasons yield an average annual rainfall of  12 inches, but year-to-year 
rainfall is highly variable. North Pacifi c winter rains provide roughly 50% of  
our annual precipitation. When the rain is abundant, the desert reveals spectac-
ular spring wildfl ower blossoms in an array of  colors. The balance of  our rain 
occurs during the monsoon, which begins in early July and lasts into Septem-
ber. These often dramatic thunderstorms bring relief  for plants and people, 
and make for a unique fi fth season of  hot, humid summer months. 

Water Deep, Water Wide, Water Infrequently
In the Sonoran Desert, the moisture released into the atmosphere from soil 
and plants (evapotranspiration) is six times greater than the rainfall—the air is 
dry! To combat moisture loss, most gardens will require supplemental water. 
Plants will do best here if  given deep, wide, and infrequent watering. (Crom-
well, Miller, and Bradley; 2003.)

Water deep. Water long enough to thoroughly wet a plant’s root zone. The 
depth of  the root zone depends upon the type of  plant. A handy rule-of-
thumb is the 1-2-3 Rule: 

 Water perennials, groundcovers, etc. to 1 foot deep.
 Water shrubs to 2 feet deep.
 Water trees to 3 feet deep.
To measure how deep you’ve watered, use a soil probe. Note how much time 
was needed for water to reach the correct depth, and set your irrigation timer 

accordingly. To prevent salt burn, once or twice per year irrigate plants three 
times as long as normal to fl ush accumulated salts below the root zone.

Water wide. Water is taken up by the plant’s feeder roots, which are at the tips 
of  the root system located just beyond the outside edge of  the plant’s canopy.  
As a plant grows, you’ll need to move soaker hoses, berms, or drip emitters 
farther out to keep water within reach of  the feeder roots.

Water infrequently.  Allow the soil to dry out between irrigations. As a re-
sponsible gardener in the desert, your goal is to use as little supplemental water 
as possible to maintain a healthy garden. Plants don’t need the same amount of  
water in all seasons. The frequency of  irrigation (but not the duration) should 
be adjusted when the seasons change. The Arizona Department of  Water 
Resources (webpage listed on calendar's fi nal page) publishes recommended 
frequencies for all seasons, even during the winter months.

To conserve water (and your money!) utilize the most effi cient method of  wa-
tering—drip irrigation. With drip irrigation, an emitter places water directly at 
the plant’s root ball. Spraying water into the air is nothing more than an exer-
cise in evaporation. If  a drip system isn’t in your budget or you rent, opt for a 
soaker hose connected to a timer (the best option for large trees). 

Learn more about effi cient watering at www.cals.arizona.edu/pima/smart-
scape/.

The Soil is Dirt-Poor
Desert soil provides little to nourish plants. There is less than 1% organic 
material, the soil is generally alkaline, and caliche may be present. These condi-
tions have several consequences for gardeners.

Low organic material. This is mainly a problem for non-native plants. It 
results in little nitrogen, a nutrient most plants need in signifi cant amounts. 
Native legume trees like mesquites and palo verdes make their own nitrogen 
with the help of  benefi cial soil bacteria, and cactus need little nitrogen to grow. 
If  you plant non-natives such as citrus, roses, and vegetables, you’ll need to 
amend the soil or fertilize regularly. 



High pH/alkalinity.  pH is measured on a scale of  0 to 14 with a read-
ing of  7 being neutral, a pH less than 7 is acidic, and a pH greater than 7 is 
alkaline. Most soils in Arizona are at the alkaline end of  the scale. Alkalinity 
makes it harder for plants to absorb the soil nutrients needed for growth. For 
example, iron is usually present in desert soils, but because of  the alkalinity 
it isn’t easily soluble and can’t be absorbed by plant roots. Non-native plants 
may develop an iron defi ciency known as iron chlorosis: plant leaves turn 
yellow while the leaf  veins remain green. Applications of  chelated iron will 
correct the defi ciency. 

Temporarily altering soil pH is not easy. Soil sulfur can be applied, but it is a 
slow process and has to be repeated each year. Plants that like an acidic soil, 
such as gardenias and azaleas, need to be grown in containers or raised beds 
with a potting soil that contains peat moss or coir, a more environmentally 
sustainable product that is the coarse fi ber from the outer husk of  the coco-
nut.

Presence of  caliche.  Caliche is a compacted layer below or near the soil 
surface that forms when soil particles are cemented together by lime. It is 
whitish or pinkish gray and can either be in solid sheets or crumbly lumps. 
Caliche reduces drainage and hampers root penetration. It makes digging a 
hole a gardener’s nightmare. If  you encounter a solid sheet of  caliche while 
digging, you will have to break through it to provide a drainage hole, move to 
a better location for planting, or build a raised bed. 

Go Native
Gardening success can be improved dramatically by selecting native and xeric 
(drought tolerant, desert-adapted) plants for your landscape. It’s easier and 
less costly than contending with poor soil and moisture loss in the hot, dry 
summer months. Desert plants tolerate poor soil conditions and are adapted 
to erratic rainfall. Visit the Arizona Native Plant Society's website for infor-
mation on native plants (http://www.aznps.com/nativegardening.php).

When planning your landscape consider a cactus and succulent corner, plant-
ing low-water use native perennials, or following xeriscape principles. You 
can have an impressive garden with less frustration and a smaller water bill.

Using this Calendar
 "A gardener's best tool is the knowledge from previous seasons . . . " 
– Andy Tomolonis, horticulture journalist and organic farmer

Calendar and garden journal. This calendar is designed to be a document 
for recording important happenings in your garden, such as planting and 
harvest dates, weather conditions, arrival of  insects, and changing irrigation 
frequency. We've included useful garden information and resources, hoping 
to make it a one-stop resource tool for gardening in the Arizona desert. 

References and resources. References for the articles are cited on the next-
to-last page of  the calendar. The University of  Arizona publication resources 
listed for additional information in the Monthly Garden Planner sections 
(e.g., See AZ1002.) can be found online at cals.arizona.edu/pubs/garden/. 

Seasons and moon phases. These are from NASA's SKYCAL (Sky Events 
Calendar) for Mountain Standard Time.
= New moon   = First quarter  = Full moon   = Last quarter 

Sunset climate zones. The gardening information in this calendar is based 
on Sunset Zone 12, Arizona's Intermediate Desert (e.g., Tucson and Green 
Valley), but is also applicable to Sunset Zone 13, Low or Subtropical Desert 
Areas (e.g., Phoenix and Yuma). 

Average earliest and latest freeze dates. The calendar uses historical 
averages for Tucson provided by the National Weather Service (NWS) at 
www.wrh.noaa.gov/twc/climate/freeze_dates.php. The NWS also provides 
historical data for locations nationwide.

NEW Citrus fertilization schedule. The University of  Arizona has new 
citrus fertilization recommendations that are not yet officially published. This 
calendar uses those new schedules for spreading the annual fertilizer require-
ments across three applications.

For sweet citrus: grapefruits, oranges, and tangerines -
  Jan-Feb  Mar-Apr  May-Jun

For sour citrus: lemons and limes -
  Jan-Feb Mar-Apr  Aug-Sep



And the winner is . . .  
The only All-America Selections Display Garden in Arizona is at the Uni-
versity of  Arizona’s Pima County Cooperative Extension Center located at 
4210 North Campbell Avenue, Tucson, Arizona. 

What is an AAS winner? All-America Selections (AAS) is an independent, 
non-profi t organization that annually tests new and improved fl ower and 
vegetable variety seeds offered by commercial growers. Plants are grown in 
AAS test fi elds throughout the United States and Canada. 

Varieties are rated by AAS judges for at least two signifi cantly improved 
garden performance qualities: earliness to bloom, disease tolerance, novel 
colors or fl avors, length of  fl owering, and total yield. 

Winners are authorized to use the AAS logo to promote sales.

Why visit our AAS display garden? In our AAS display garden you can 
judge for yourself  how well the winning varieties perform in our region 
and how you can incorporate AAS winners into your garden.

Learn more about the All-America Selections organization and past 
and current winning varieties of  fl owers and vegetable at their website:        
http://all-americaselections.org. 

We invite you to visit our AAS display garden Monday through Friday, 8:30 
a.m. to 4:30 p.m. We work in the garden on Thursday mornings and would 
be happy to answer questions and share the secrets and rewards of  growing 
from seeds.Tidal Wave®Silver Petunia is a 2002 AAS winner. It blooms repeatedly and 

can grow 2 to 3 feet high or taller if  given a trellis for support. 

What to Plant 
Flowers and Vegetables: Plant artichoke crowns, asparagus, cane berries, onion sets, and strawberries. Sow seeds outdoors for carrots, chard, lettuce, kale, 
radish, and spinach. Start seeds indoors for eggplant and tomatoes. ♦ Trees: Plant bare-root deciduous fruit trees such as apricot, apples, peach, and plum. ♦ 
Shrubs: Plant potted roses that are now available in nurseries. 
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 January 2016

Ladybug beetle 
 (Hippodamia convergens) 
This benefi cial insect can eat up to 5,000 
aphids per year.

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1                         2         

3 4 5 6 7 8 9                      
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Monthly Garden Planner
 □ Watch for cold nights, and protect 

plants as needed. See AZ1002.

 □ Prune deciduous trees and shrubs while 
dormant. See AZ1139 and AZ1499.

 □ If  winter rains are spotty and light, 
deep-water trees and shrubs.

 □ Prepare vegetable and fl ower beds for 
spring planting. See AZ1435.

 □ Do an annual check and repair of  your 
irrigation system. 
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Amending Desert Soils
Soils in southern Arizona generally have less than 1% organic matter and 
are lacking nitrogen and phosphate—two major plant nutrients. Success-
ful in-ground vegetable gardening requires amending the soil each plant-
ing cycle to provide a better environment for plant roots.

Amendments to use. Amendments are either organic (carbon-based) 
or non-organic. Organic amendments good for desert soils are compost, 
composted manure, and worm castings. Besides improving soil structure 
and tilth, organic amendments add essential nutrients and minerals for 
plant growth. Non-organic amendments such as perlite and pumice will 
increase aeration and drainage.

Amendments to avoid. Amendments that might be useful in other re-
gions may be useless or even harmful in desert soils. For example, wood 
ash will raise our already high soil alkalinity. Crushed egg shells needlessly 
add calcium to already calcium-abundant desert soils.

Applying amendments. One to two months before planting, cover 
your vegetable beds or basins with 2 to 3 inches of  organic amendments. 
Apply soil sulfur at a rate of  3 to 5 pounds per 100 square feet. Dig these 
amendments into the soil when the soil is slightly moist. (Never turn wet 
soil, because it will damage the soil structure.) Once amendments are 
tilled under, water in thoroughly.

Mulch vs. amendments. Using amendments on top of  the soil is con-
sidered mulching. While mulching is good for moderating soil tempera-
ture, retaining moisture, and suppressing weeds, it doesn’t improve the 
soil where plants need it most—at their roots. However, today's mulch 
can become tomorrow's amendment by turning it under twice yearly.Vegetables, such as this rhubarb red swiss chard, need more than our native 

soil can provide. Amendments are necessary for a good harvest.

What to Plant  
Annuals: Sow seeds outdoors or plant starts for black-eyed Susan, fl eabane, gaillardia, gloriosa daisy, Mexican sunfl ower, nasturtium, primrose, and sunfl ower. ♦ 
Perennials: Plant autumn sage, butterfl y weed, chuparosa, damianita, desert mallow, desert milkweed, lavender, moss verbena, and pineleaf  milkweed. ♦ Fruits 
and Vegetables: Plant potatoes. Sow seeds outdoors for bush beans, chard, cilantro, dill, fava beans, and parsley.
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February 2016-Leap Year!
Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1         2 3 4 5 6

7 8          9 10 11 12 13

14 15         16 17 18 19 20

21 22        23 24 25 26 27

28 29

Monthly Garden Planner
 □ Continue watching for cold nights, and 

protect plants as needed. 

 □ Prune any dormant deciduous trees and 
shrubs you missed in January. 

 □ Leave frost damage on plants until the 
danger of  freezing has passed.

 □ Fertilize citrus (1st of  3 annual feed-
ings). See the note in "Using this 
Calendar."

 □ Cut back ornamental grasses to about 1 
foot high before new growth starts.

Rustic sphinx moth catepillar
 (Manduca rustica)
In its larval phase, this moth feeds on a variety 
of  trees and shrubs.
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University of  Arizona Cooperative Extension 
Pima County Master Gardeners

Plant Clinic: 520-626-5161
extension.arizona.edu/pima-master-gardeners

4210 North Campbell Avenue, Tucson

"Lessons from our Gardens" -
A 2016 Calendar and Garden Journal

Master gardener programs are 100% self-supporting. 

This calendar and garden journal serves two purposes: 
1) to raise funds for our program and 2) to provide a 
gardening calendar, journal, and resource for gardeners 
of  all levels.

Thank you for purchasing our 1st annual calendar!  
We hope it, and future calendars, will be a useful guide 
to gardening in the Sonoran Desert.

Please visit our demonstration gardens, and contact 
us with your gardening questions: stop in at 4210 N. 
Campbell Avenue, Tucson; call 520-626-5161; or e-mail 
http://ask.extension.org/ask.

Fundraiser and 
Educational Outreach


