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FOREWORD

The 2022 Sonoran Desert School Garden’s Almanac
is a handbook celebrating connectedness! Between
these pages you’ll see grandparents connecting
with grandchildren, food production connecting
with Sonoran Desert seasonality, and cultural
traditions connecting from across the region. The
@il | ie@giilieealg Al pinllilesiih e, @idpdE e e, St
school garden programs and root learners in the
nuance of seasonality, ecology, and tradition.
Through this handbook we welcome local knowledge
from the community into schoolyards and classrooms,
and from schools back into the homes of students.

The almanac that follows is tailored to the five
Sonoran Desert seasons. To grow food well you
need to anticipate seasonal changes and tune your
senses to subtle changes such as sunrise and
sunset times, night time temperatures, and first
and last frosts of the season. The seasons that
follow are color coded for ease of use and the
planting guide provides a boost to growing food
successfully during the school year.

Use this resource with attention to mindfulness,
S@IUE = eI llEEichlorr, and interconnection. Pay
attention to how things look, feel, sound, and
taste beyond the surface level descriptors. Tap
into the way things make you feel and connect those
feelings with other people and past experiences.
Look for opportunities to express gratitude,
CEEEE . vyt - SHne  aEiEblisedl Gyeirllels  J@Emne@iE  yyalitll
family traditions, and to connect with the people
you love.

M T e e e e e e e e e e e e e,
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The Sonoran Desert covers a large area in the

southwest U.S. and northwest México. It is a land

of extreme temperatures: high evaporation, low

i avi i e S LS e md sl st el Al St P e el a el DS ME ol sih Ot

too cold, too wet, and too dry! These extremes
make living here a unique experience.

It is a harsh environment, but these conditions have
created one of the most bio-diverse landscapes in
the world. It has also been home to native people
for thousands of years. Humans are an important
parit ofssthilsy dd vie s sistym-=inhabisc a0t thes Bueson
Basin have cultivated and domesticated crops
ROt eas NS Q008 e ol SETRAESviol® Bl ts cliloren -5y
residing in the Tucson Basin, you are sitting on
the ancestral lands of the O0’odham people. This
acknowledgment calls us to recognize and honor
the people who have cared for the land through
generations, and learn how to be better stewards
of the places we inhabit.

Over the last few centuries, people from around
the world have made the Sonoran Desert their
home, bringing with them new foods, technologies,
ands Ernadistilen st Sfintherdentiehinodsthiic Weomplex
environment. As we move forward into an uncertain
Tt el =il e st ceil e bira te W ks Rt disviera SEsve s il efies
allow our unique natural and cultural heritage
to teach us how to live in harmony with our land.

Jeslis M. Garcia
Research Associate
Arizona-Sonora Desert Museum






There is not just one traditional O’odham Calendar.
Different O’odham communities have different
calendars serving different purposes; there are
medicinal calendars and ceremonial calendars.
The O0’odham calendar at Manzo Elementary School
(sael calendars to the lefit v)sdts" mnmasricul tural
calendar and the nearby 0’odham village of Chuk-
son was an agricultural community on the Santa
Cruz River.

The modern O’odham Calendar wuses Gregorian
Calendar months but due to climate change the
months no longer align with the O’ odham traditional
calendar. 0’odham New Year falls during Summer
Solstice with the Wine Festival and welcomes in
the Monsoon Season. Because of global warming
monsoon rains don’t always come. There are
shorter winters and longer summers. Historically,
harvesting native foods in the fall happened for
more than a month. Now it is much shorter.

The traditional O0’odham calendar lets the 0’odham

people know what to do throughout year. If you’re

B pOEiEFa B Ol B KNG W, WA i CORmroel, mroUE \pte L a vk f

you’re a basket weaver you know when to harvest

yucca leaves and bear grass. The calendar helps

maintain culture, didentity, language, and the
0’ odham creation story.

Nacho Littleagle Flores
Tohono O’odham Tribal Member



PLANT FROM :
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I,-T _AUGUST /
« GREEN BEAN

1S BERE MBERES

" % GREEN ONION

* SUNFLOWERS - % FAVA BEAN
Q . CHILTEPIN « ¥ LETTUCE
U ) * AMARANTH - % CILANTRO
A * 60-pAY CORN ° ¥GARLIC
» MARIG-OLDS * % SPINACH
R |) *PEPPER « X TURN P
Ak * TOMATO * % RADISH
% CUCUMBER * % Swiss CHARD
E [) % summer sauasH * ¥KALE
R *EGG-PLANT
zfu OCTOBER NOVEMBER ,
o3¢ BEETS « LENTIL a
Q « % ARUGALA FI;SX? BEANS e
*% CARROTS
5 » SNowW PEAS
U greart et AETIVGE
A + SPINACH
R *CARROTS
- MARIGOLDS |
[ — - POTATOES
E — ONION @
R — GARLIC
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PLANTING GUIDE

JANUVARY j FEBRUARY/ MARCH

B K<ALE
& CHARD
) ~ONIONS

* PEPPERS

*SUMMER SouASH @
*EGGPLANT

~ GARLIC
\ — POTATOES *TOMATO
¥ToMATI L-LO
% CUCUMBER "’
* MAR|GOLDS
0 SuNFLOWERS 7 Y

4r D APRIL MAY
— ——
* MINT USE THIS MoNTH To

O ) % RoOSEMARY % CLEAN YoUR GARDENS,
R e BASIL WEED, TuRN YoUR Solc,
) § TURN OFF IRRIGATION.
U % MARIGOLDS ALSO, MoSQU(To - PROOF
YOUR GARDENS FoR THE
UPCoMING MoNSOON SEASON
BY MAKING SURE THAT ALL
R BuCKETS . TuBS , PoTS, TRAYS,
WHEEL BARROWS, AND
ANYTHIN G ELSE THAT CAN
CoLL ECT WATER , ARE TVRNED
UPSIDE DowN oR PUT AWAY .

Favorites
Sunflowers can be planted in August and March;
great for seed saving
Marigolds can be planted year round by seed or
start; great for seed saving and pest control

Kale and chard can be planted in September and
grown until April

Fava beans provide nitrogen to the soil and
produce during March and April, after most
cool season crops
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= Materials:

§ A. Stock Feed Tank (Commonly used 6'Lx2’Hx2°D,

— SRR BRI

— B. Lava Rock

— C. Gardening Bed Soil

— D. Bulkhead Union 3/4 in.

— 1 S IRYE Wil 8 il ey

~ Toolss s
= « Hole Saw Kit

= o . IDigatdidl

= Steps:

= il sl e dl=al) 2 Sl M ineile - Bipidesadtinat iy | e e
= the bottom of the stock tank using a hole saw
— and drill. This will serve as your overflow
= and can be drilled on any side of the tank to
— direct water away.

— 2y - IEEIET - ol 3/4 g, ¢ oullikdnese - EiltEdting  adapiteE
= into the hole. Be sure to orient the gasket so
— it rests inside the stock tank.

— 8 Ml ie@RIeyelblic s S/AT alinire IPRO) imal pipil @t nlisoelanE dou ke Eic]
— on the outside of your stock tank.

— A Rlleee e el Erimic. dn SHee) ekl e dingg
— position.

— 5 CPaLdl rele. Siteels Herlnde pippieeraatntee@ iy /48 sEeulil
= with lava rock and spread evenly.

- B AL e e e il 27/ 2l At lniE (EElnle ket (melieelEm
— bed soil.

=4
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Benefits of Stock Tank Gardening:

e Increased water efficiency
e Decreased water loss from evaporation
e Water reservoir created by porous
lava rock slowly waters plants over an
extended period of time
e Pest and weed reduction
e Stock tanks offer mild pest reduction by
making it difficult for animals/insects
to access crops
e Weeds (especially grasses) don’t migrate
as easily into stock tanks
e Modularity
» Tanks can be moved and can be distributed
through a site
« FEasy to amend/maintenance
e Comfortable working height
e Increases water efficiency means less
watering
e Control
e Allows for more control over nutrients,
water levels, soil quality
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MONSOON

Local indigenous people use the dramatic monsoon
to mark the beginning of the year, a season that
accompanies a change in wind direction that moves
warm tropical air to the Sonoran Desert region.
Typically spanning July through September, the
summer monsoon rains bring up to half of Arizona’s
yearly rainfall and are a welcome respite from
the dry heat of early summer. Brief, intense
storms move quickly over the landscape, often
flooding roads and filling creeks and rivers.
The rains bring a second wildflower bloom and a
second breeding season for many desert animals.
Butterflies emerge with the rains, and both
amphibians and reptiles are active, particularly
on rainy evenings. Prickly pear fruit begins to
ripen in August. Bats move south following the
agave bloom, and bird migrations reach their peak
in September. Monsoon season also marks a second
warm planting opportunity, with heat-adapted
crops such as amaranth, beans, corn, and squash
doing particularly well.

Illustrations Key:

1. Lesser Long Nose Bat 5. Sonoran Desert Toad
2. Agave 6. Summer Poppy

3. Priekly Peai 7. Pipevine Swallowtail
4. Desert Marigold Butterfly

AOAAALAAALAAAADLAAD N O
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PRICKLY PEAR
HARVESTING

Many varieties of prickly pear cactus and fruit
(nopales y tunas) thrive in the Sonoran Desert.
These plants are strong and resilient, producing
fruit in abundance even in a hot and arid climate.
This is part of what makes harvesting and enjoying
this plant so special to those who take the time
and energy to do it. It is also a fully immersive
sensory experience. The color, taste, smell, and
feel of the plant is all enhanced by the communal
nature of the process.

Haktvestihg Tools:

e Metal tongs

e A knife

SN L Uakeim S o ioilld SR ukite
e Gloves (optional)

Harvesting Tips:

August through September is when the fruit ripens.
The deeper the color and darker the fruit, the
sweeter and more flavorful,
Intentional Harvesting
S aessiEh e s S us e cllloisle oMt hiel oo ind st oS
animals, take the ones closer to the top
e Leave the fruit with damage behind for birds
and bugs
e Leave an ofrenda and set intentions
e If you take something leave something
e You can leave water, good thoughts, express
gratitude, or even sing a song

16
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Processing Tools:

e Metal tongs

e Mesh strainer

<N BillenderSoEisfood
processor

e Multiple mixing bowls
or pitchers

SR ST heieies

Steps:

e Soak and rinse the fruit, skim the excess
glochids off the top of the water with a fine
neshisstoedisizdatiincim SN cximsmn Folcle SISl Hhe MRkt
The following is just one method of many.

e Using a blender or food processor:

o RilEnGl s SElinG | einlisabiee 8 itz ks abinedlbiclbinge s Sl
and glochids. Gather your mixing bowls or
pitchers and begin to run the blended juice
through a process of filters - t-shirts are
ideal. Do this multiple times until the
Julslaer s elletizs ©iF bt ozt e leenEel s,

Ther ,Rewarid

Von. - @eral uEE’ b e Shin 1 eEedpEiEr o Dok Al i)
preserve it. Once reduced it can be turned into a
concentrate juice or syrup, or you can add pectin
and it becomes a jam! A little goes a long way
and it’s extremely versatile. You can try adding
it to lemonade, salad dressings, or even sodas.

About the Author
Jacob Robles is Tucson born and raised and
a founding member of Flowers and Bullets

Collective. Jacob uses his passion for art

and food production to fight economic and
environmental racism.




PRICKLY PEAR
PAD STEW

Our friends at the Native American Advancement
Foundation shared this delicious recipe featuring
native plants of the Sonoran Desert. The recipe
includes prickly pear pads as well as other
ingredients 1like chile peppers that grow well
in our desert climate. This stew is heavily
textured, hearty, warming, and the multi-step
nature of the recipe brings together community
both in preparation and eating.

Ingredients:

e 500 Grams pork rib

1 Cup water

1 Lemon

1 tsp Vegetable oil
5 Prickly pear pads
2 Pasilla chile peppers
1 Ancho chile pepper
2 Cloves garlic

1 Tomato

1 tsp Onion powder
1/2 tsp Ground cumin




i

Steps:

After harvesting prickly pear pads you will
need to carefully process them. Remove all
glochids and spines from the pads.

Gather the prickly pear pads and boil for 4-6
hours depending on the texture you enjoy -
strain and cube. Set aside.

Cube your pork rib and add water and lemon
zest. Cook the meat with the pot covered for
about 10 minutes.

Once the meat is cooked, uncover the pot and
cook until the water evaporates. Once water
is evaporated, remove from heat and drain any
excess grease from the bottom of the pan. Add
the pork rib back to the pot.

In a separate pot, boil some water and add the
chile peppers, garlic, and tomatoes. When the
peppers and tomato become soft, remove them
and liquefy them with % cup of water, onion
powder, and cumin.

Add the sauce and cubed nopal to the meat and
mix well.

Cook everything on low heat for 10 minutes in
a covered pot.

Enjoy with a tortilla!

_—Il_l About the Author |_||—_

Adriana “Addy” Fitts is from Ajo, AZ, and is

Advancement Foundation. Addy develops and

;ﬁﬂ from Desert and Sand ﬁF;

a program coordinator with Native American

facilitates youth educational programming
in the GuVo District, Tohono 0O’odham Nation
focusing on STEM, traditional himdag (lifeways)
in the Sonoran Desert, wellness and Tohono
0’odham language and culture. Addy is Tohono
0’odham and Hia:ced 0O’odham. She originates
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FOOD IS MEDICINE

Watching my nana make magic in
the Lkitchen at a young age is
when I realized that cooking
AR - deEiagniomEalll - e Eilee, that
food is medicine and our cooks
are healers. She never measured
atialeleEElalEintE & Alinicl = aliE S, Gt L
later that I began to understand
why as I learned more about
myself and culture. It’s beyond
a procedure, directions and measuring cups, but
more of an activation of our genetic memory and
fine tuning our senses and palate, reinforcing
our connection to the food and land.

The dishes my Nana prepares are reflective of
our ancestry and the seasons of our homeland.
“Calabacitas” to replenish the body after enduring
the harsh summer heat, “Verdolagas” to celebrate
the monsoons, green corn tamales, nopales, the
list goes on. With each of her creations, she’d
have me ‘taste test’ to determine what’s missing,
sometimes giving me hints, but other times it was
nothing at all.

Our history has always been expressed through
story-telling, traditionally it wasn’t our way to
write things down due to the lack of connection
our words hold when placed upon
a document as well as the fear
o ol siin Heflfi b einig e vie a lleldy
appropriated and weaponized
aEadneiE -« U, Mo vblae clEsy - iy
nana refuses to reveal certain
information pertaining to oucr
food ways and traditions as many
of us are visual learners and
C@icEy: 1EulE: - tiracitieong | Ehieeil@ln
lived experience, making for my
most cherished memories.

@S

Alfonso Chavez
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WHITE SAUCE
VERDOLAGAS

Ingredients:

O o= 3 el e A SRR@INGE ot - ieElaiel
verdolagas (Cut off thicker
stems)

e 3/4 Cup of diced yellow or white
onion

o A Gillpisll miab I Yo | @leleries

1/2 Cup of cubed cheddar cheese

(optional)

i/ @fup @i windlice 0 lleie (e & et

of choice) and 1 cup water

siettS st or SHaiSiEe

Steps:

i, Cook the verdolagas
iy ¥ it wptale . Jb/A eip] e
water until tender then
drain and place them
aside.

2 Sauté diced onion

until caramelize then add

the verdolagas and milk.

3% Mix portion ©if
flour and water as thickening agent and
whisk until smooth then add to the pan with
verdolagas then stir and salt to taste.

4. Turn the heat off and place the cubed cheddar
BlsERdenttl mrise alsstEhicf e lele/sle RS hoilid s EEl =t hioflid!
TEE CIEOiETi,

55~ low elatEln iEo) isEks e L elnein. @img eyl

E< Recipe by Maria-Elena Chavez :j

2
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Fall in southern Arizona lasts from late September
through November and is characterized by warm
el an SN elo I n ol SR oo n il st c o (e T e el o b
a dry season, unseasonable rains sometimes fall
in October, and by November, snow has typically
fallen at high elevations. If there is enough
rain, winter annuals begin to grow and many desert
planiEs & preodiicef ir bk includinesiba rselifcaetlist,
hack berries, and wolf berries, providing food
for overwintering birds. Reptiles become fairly
inactive over this period, and wintering hawks
arrive. Fall is an ideal time to turn over warm
weather gardens and plant cool season crops such
as winter greens, root vegetables, garlic, onions,
aildsih oe collfiym befionemstilc s ibiin ot S imo Sl = aiaEit e sk
historically around the end of November, din the
Tucson basin.

ZH e e e e e e e e e e

Illustrations Key:

1. Hawk 5. Wolf berry

2. Desert Hack berry 6. Marigold

3. ‘Barrel Cactus 7. Lesser Goldfinch
4. Lazuli Bunting 8. Pumpkin

i

ey
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CEMPOALXOCHITL

Plant Cempoalxdéchitl for
your gallinas!

@
@

24
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About the Author
Dora “Zeliatl” Martinez, (Ella/she/her/hers)
Dora is a mother, a cultural worker, a farmer:

0’odham and Yoeme territory. For the

decade she’s organized din her community )

through land based practices, storytelling,
art and political education.
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CHILTEPIN HARVEST

The Mother of all Peppers

WinaEneies el -  @edldl - pakin - TEghllsibligl,; el el
@naIigepEeiEdl s - ®c - ahEghly - Eine - ClnatiliEeipain - peppe e
is a pepper like no other. Chiltepin is often
referred to as “The Mother of all peppers”. It is
the parent of the species Capsicum annuum which
includes varieties like Jalapenos, Serranos, and
even Hungarian Wax Peppers. The pepper is native
to the Sonoran desert and dis a special part
of Mexican and Indigenous culture and cuisine.
During dry fall, many rural communities set
up harvesting camps collecting a year’s worth
of peppers and bonding with their families in
the process. The pepper has become an important
crop in regional trade for Raramuri (Tarahumara)
communities living in hilly regions of northern
Mexico. Professional Chiltepin harvesters called
Clnatllieepbnes - @zu  @elliiEadic: iy iEe- 50 toms ‘o pelhnes
of Chiltepin each season in Sonora, Mexico!

Chiltepin is used as a spice in many dishes.
el InEErs alel SlhElien apabisin e SeahEiEahneie Ceimolkg. It ILEReis,
Sun dried chiltepins are frequently kept on the
table during meals din Mexican and Indigenous

communities where they are crushed prior to
@etiealingy < THarey L ElaEEnee  pirepeiritides | Gl - Glad et
are thought to treat symptoms associated with
tiredness and slowness. The Raramuri combine
Yyt 1@k - ImEigle)s) uabiclal SE@laEL NSl GEor (RisEElEy ElaEs @@l el
cold, fever, stomach pain, and to ward off snakes
and harmful magic.

QUL e T
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Growing Chiltepin

Chiltepin ENS seldom
farmed, as wild peppers

Blice), - ftinies" - o)l sought

after and they can be
aelitarsleullis Ee | FelkiAlsly
germinate. When planting

seeds, ensure adequate ®
warmth and allow up to o ® @
a month for germination.
Remember, wild chiltepins

grow under nurse plants such as mesquite or palo
verde and care should be taken to mimic those
@ElnGl ke EinE e - MaEsE.  pilEklts  oilgh. lpsteer 5 feeiE el
should be grown in filtered light or heavy shade.
TG, - il tisaten, ~lnilllEdEtn . pilEnts  elo it Eo lEEEHe
frost or extreme heat. Given a good monsoon
season, chiltepin will set fruit in early fall.

Climate Change/Urban Development

Climate change has begun to affect the tradition
of harvesting chiltepin, altering the timing and
amount of rain in the summer monsoon season.
Peppers with little water fail to produce matured
iEieiblelisEs < O - {Ee)p OiE + EanEie - iratdlel Sl e @ alin ol aletEg
are becoming increasingly scarce as urban areas
expand into native lands. Efforts have been made
ite « @irgilieE SElaE e Shulievahial @ vyl dlel @hsklbEEpalings e
Coronado National Forest has reserved 2500 acres
dubbed the “Wild Chili Botanical Area” to create
a reserve for these plants.

About the Author
Caleb Ortega works with CSGP and is a descendant

of Tarahumara and Yaqui peoples.
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CALABAZA EN MIEL

Ingredients:

» 1 Large pumpkin

oF GEC -Comeg " @i paleoneiilie ((unreEained  puEe CRme
sugar - it can be found at your local mexican
food market)

e 3-4 Cinnamon sticks (canela)

e 1 tbsp Ground ginger

e 1 tbsp Ground cloves

Ol e AILLS Al @

e Water

O I G - sl bl eng sl ke - E R Eein ElhE Ly @

the Author
This recipe was shared by
Joe Palomarez, grandfather to CSGP
team member Brittney Palomarez. Joe
was born in Amado, AZ then later moved

forward to

enjoying with him
every year.
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Steps:

1. Clean the pumpkin and remove the seeds. You
can clean and roast the seeds later!

T GbLE EIS | pitimje)liabnt s abinliie)« AT Jonz s Ay Sliaielne patE@EiE s il
begin laying the pieces in a deep stock pot
with the skins facing upward.

Sri=ncefivioiicovenisahettheintomMol S Ehel v otk
your first layer of pumpkin, add 2-3 cones of
piloncillo and one cinnamon stick. Add another
layer of pumpkin, skin side facing upward, and
EEPEEE

A8 QmPE “ipelE - fpeAE  alele SR ol JElac LauliEDiE menEbhaye
layers of pumpkin and piloncillo and cinnamon
sticks, add your water until everything is
completely submerged.

5. Add the ground ginger, ground cloves, and
allspice.

6. Cook until the top layer of pumpkin is tender
and sweet and all of the piloncillo has fully
dissolved.

7. When it is finished cooking, serve by gently
pulling a piece from the pot while still warm,
jorlekeaime SalHE s dliar “Zl ooyl - eiaiel iEeipiplatinye kel rEnEi
milk or milk alternative. Enjoy!
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WINTER RAINS

Winter lasts from December through early
February. Temperatures drop, and gentle winter
iEEElnlE | @eEllic. dhait@inElEiEEnitllyy ; . digdlvaling - Ehe Spicilig
wildflower bloom. Days are mild, and by later
in February, temperatures may warm to spring-
like conditions. Higher elevations experience
frequent below-freezing temperatures and
consistent snow. During the winter, some desert
plants, such as mistletoe, netleaf hack berry,
and Christmas cholla boast ripening fruit, which
provide food for mammals and wintering birds.
Many desert birds enter mating season, including
curve-billed thrashers, mockingbirds, cactus
wrens and various hummingbirds, and mule deer
begin rutting. Depending on the intensity of the
winter rains, the spring bloom may begin in late
February, with Mexican gold poppies, lupines, and
owl clover the first species to emerge. Despite
Hae wapicedicetebiliity” @i trogid, -a  ieyw cold-=
weather crops may be planted from mid-January
through February, including arugula, chickpeas,
cilantro, winter greens, onion, kale, and radish.
Seedlings and frost-sensitive plants need to be
protected from cold temperatures which could
persist through the end of March.

Illustrations Key:

1. Neat Leaf Hack berry 6. Arugula
2. Christmas Cholla 7 CdlamEice
3. Costa’s Hummingbirds 8. Chickpeas
4. Swiss Chard 9. Mule Deer
Radish 10. Chiltepin 31
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GREENS & BEANS

Ingredients:

e 1 1b Spinach (or quelites*)

S SIS/ Clpt doolked” pilntosbeans
1/2 Cup of yellow onion

S b oRsHalSiFe

Steps:

1. Blanch the greens. Bring water to a rolling
boil and submerge them for 30 seconds, until
tender but not too soft. Strain the greens and
pilEiEE Hasml Sl E) el et el /Atectl EireE ((lnatE
will stop them from cooking, maintaining their
color and texture.). After 30 seconds in cold
water, strain again and set them aside.

28 TN a e pain S Al el 8 /USE el piioit Ldtitc ed o nlom st
butter or o0il of choice. When onion has begun
to caramelize, work in about 3 tablespoons of
white flour or that of choice, while constantly
SitskiSraasisTaloe

3. When the roux becomes smooth, gradually add
greens and beans, then stir until evenly
lalyeErel SAliE LelalE@ s alalellan, SEE) EE)e)] - ekiE - AbEl el e
so add bean juice to the pan and continue to
Ficalic,

4. From here the flavors should mix as the
onion provides an aromatic foundation while
combining flavors with the beans that is
el = EeileliElniial v onyas ElalE o wsprlinizialaly Sl chliulpdl@ winil
satisfying meal. Have fun with this and try
new spices and peppers.

5. Allow this to cool down and enjoy!

Feeds 3 as a main dish or 6 as a side

|
w
S}

S




Quelites

dOue e (proneuneetl « Pkehi-ler = cmm ) RomE s bt
the Nahuatl word quilitl, which means “edible
plant or weed.” The wild species have long been a
meaningful part of local Mexican and Indigenous
diets, providing dimportant vitamins, minerals
and proteins. You can usually find them growing
near crops that require a lot of water, next
o ivens SandiisiFfreams,, vor fSitratiighiz i ollE " ofsEhe
sidewalk during and after monsoon season. Between
300-500 wild plants fall under the category of
quelites! Some examples include malacote, papalo,
epazote, and verdolagas. You can find a recipe
for verdolagas on page 21.

PAPALOS

SPINACH

A g
0 D WN MALACOTE
\VERDOLAGAS

About the Author
Alfonso Chavez, a local artist and founding

member of Flowers and Bullets, shared this

special recipe that was made for him by his

Nana. Learn more about Flowers and Bullets
at www.flowersandbullets.com.
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ROPE MAKING

Making rope is a fun physics activity and botany
lesson all in one! It also offers an opportunity to
explore traditional knowledge in your classroom.
This skill is used worldwide and the technology
continues to be used in the same way today to
make rope and cordage.

Traditional, Toode ahdiiibens

o, Mtekealpillllel

O W llorole (@iklnl

e Agave fibers
Of = Nale @l Al [ gt
Ol IREIr iR El atalloEiE S
e Horse hair

e Human hair

T radsd t¥ondad:’ . Udes

« Sandals (Kumeyaay)
o Baskets (Tohono 0’odham)
e Netting (Kumeyaay)

Supplies and Tools

e Roll of brown paper towels
e Water

e A bowl or bucket

e Optional: Hook crank

About the Author
Carceiie s Vel ConEicye s | “IREERET

Project at the Arizona-Sonora<{

SDesert Museum. Jeslis was born and raised:

Ol GaErelalalinfer ! EhinKaL s 1R ELael @ Ony Tk B near:

Qof many Sonoran Desert traditional skills

:and knowledge representing a blend of both

Q Indigenous and European knowledge.
OISO
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Steps:

Pzt T Ol el Ol

Add a few cups of water to your bowl or bucket.
Rl albe e "= oo llonstipilacet o papes Stowel
iEigE < Ene - igenlkly

3. Take the paper towel and submerge it in the
bowl/bucket of water. Gently wring out the
paper towel.

e
Zic
i Oplenupiit heSpapeimatoweliiFon nsoissosiin ailagSHzz ey
e stellal e abne el lliE, o hzinleilieeEis . wieyile s ain
Emelaat wmeall e el g il S cRleusln SElnghs - el A
gently rip it evenly in half. You should now
have two 2-foot long pieces of paper towel.
5y - OfpEint Jofeiclnt joatE@E@E bl itel tinieiilig FenerliatiniEdl- Salze
again. Begin to fold them now hotdog style,
andifagaiininnitisEEEES SR abolEsan Hnch SnSayEidiEht
Do this for both pieces.
oh =Holl deaiaidnis e d ol ollastolidadi¥pap.c Bt owe e clo
that it is taut. Begin spinning clockwise with
sz neatealie s daiEliniel S ennillyzs = St e i), (iF el  paite @@ o
paper towel aside and follow this same step
\ for the second piece.
N

7t Qe - ooiEln oIl @EIE S EIaE - Spiblink - |Dieakinyel s Bl EinGlE
together, then tie a knot on one end.

1Pl ieE 2 = el el Pe e ineiel

72

1. One person will hold the end with the knot,
while the other person begins to twist the two
hanging pieces of paper.

2. Opposing forces hold the rope together
Individual strands are spun clockwise, the
2 strands are spun and entwined together by
wrapping counterclockwise over one another
AGEEEIE Ry S eiEatoin S, Aol wal IS Jeeietitin Liter 1SeE
rope forming.

3. You should now have a rope! Tie a knot at
e @inkeks, e EEER SElnE) eepE. Cokiticr! SiEieinyg 7ol
caindollpIlleRsT =l pEs bt ollid SN RIoSE7 ol il s 5| SEpFile c'e
in half and using a hook crank to create a 4
strand rope.




KALE CHILTEPIN
PESTO

Kale is a brassica in the mustard family and a
school garden favorite to grow, see seed planting
calendar. The older leaves of the plant can be
harvested while allowing the rest of the plant
to continue to grow. It produces throughout the
majority of the school year and can be eaten raw
in salads, cooked in soups, baked into chips, or
used to bulk up pesto recipes like the one below.

Ingredients:
Yield: 2 Cups

1/2. Cup puipkin. secds - (see seed plamiing
calendar)

1/2 Cup pine nuts

2 oz Cllaiiteo

3 oz Kale

1/4 Cup fresh grated Parmigiano Reggiano

4 Chiltepins, crushed

& o= Olive. il

2 Garlic cloves

Salt and pepper to taste
Zest and juice of 1 lemon




. Toast the pumpkin seeds and pine nuts in a
preheated 350 F degree oven for 7 minutes to
bring out their oils and flavor

2. In a food processor or mortar and pestle,
grind the pumpkin seeds, pine nuts, and garlic
inEat L | Eealiellyy  Eilnes Dile ot . powceiEy, | add" Ene
cilantro and kale until completely combined,
then the chiles, and Parmigiano Reggiano.

3. Add the lemon zest and juice, then stream in
olive 0il while the food processor is running,
and season with salt and pepper to taste.

This pesto can be added to tacos, used as a pizza
sauce base, a sandwich spread, or even dipping
sauce!

-J/ About the Author \\L
Devon Sanner was born and raised in Tucson and
is a lifelong lover of food. Devon attended
the University of Arizona as a Flinn Scholar
and National Merit Scholar, went on to train
at the Scottsdale Culinary Institute, and now
serves as CO-Owner and Executive Chef of Zio

;ﬁ% Peppe. 4?;
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From late February through April, southern Arizona
is alive with spring. Days are sunny and mild
And G e RSN SiEe SR @ GOIISTH: WA s ns o nalyA SEasde kv,
and the warming temperatures mean that the snow
at elevation begins to melt, filling creeks and
creating short-lived waterfalls and pools in the
high country. Early spring is wildflower season,
with dozens of species bursting into bloom. Shrubs
bloom too, and are joined in April by legume
trees - palo verde, mesquite, acacia - and cacti,
including prickly pear, cholla, and hedgehog. The
dominant bloom color in April is yellow, which
accounts for the Tohono O’odham name of Uam Masad

“Yellow Month” or “Desert-in-Bloom Month.” Many
ansmasl sEthrrdled S saing Sehe st p st oS owilishssiomie hEted St
desert tortoises, hawks, lizards, bobcats, foxes,
and coyotes all look for mates and begin to raise
offspring. Turkey vultures and white-winged
doves return to southern Arizona, and butterfly
activity dincreases. Warm-weather crops can be
planted in the spring garden, including peppers,
beans, corn, cucumbers, tomatoes, eggplants,

squash, and melons.

v
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Illustrations Key:

1. White Winged Dove 4. Hedgehog Cactus
2. Parry’s Penstemon 5. Desert Tortoise
3. Palo Verde Blooms 6. Coyotes
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== The creosote bush is a

= native Sonoran Desert

= plant used for dits many

= medicinal qualities as it

= has antibacterial, anti-

= fungal, and antimicrobial

= properties. Creating a

= salve with creosote is

= one way to make use of

= the benefits of this plant and has been used
= for small wounds, dry skin, and bug bites. Other
= fragrant plants can be combined or substituted in
= this recipe with examples being lavender, sage,
g or thyme.

= Harvesting and Drying

= Techniques

= Remember to practice sustainable harvesting! You
— can learn more on page 54 in the sun tea section.
= Begin harvesting stems from the base of the
— DEGmE, ~ JoEalingg . SHUEE e R EHIONE, | o) - oS AelmiEla L/
— of the creosote bush. It has been encouraged to
— provide an offering such as water, for example,
— in exchange for taking
— its leaves. Dry the stems
— by placing them on a flat
— baking sheet dn .a' dry,
= sunny area. Any moisture
— left on the leaves or stems
— could dintroduce bacteria
— TLinhEe)  ChiE sl enal. - Akl
— should be avoided.
=0
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Recipe

Ingredients:

Ol (Gt | @i @lieatteel
creosote leaves

o b G ©@iF (Stuntieleiweic
oil

o 3 EbSpRoiFRCoEmeit e
grade beeswax

o0 lss

e Crockpot or double

IpErLlEsE
e Mesh strainer
o' Ladde

e 1 Quart mason jar
O oy MEEEl e Things

Steps:

I =Paalle ey e lagun o QUEETE - Sneisien L gjelE - galiclan o clir sl
creosote leaves, cover with sunflower oil, and
set aside for up to a month to be thoroughly
infused

2. After the o0il has been infused, strain all
leaves and stems through a mesh strainer

3. Combine the infused o0il and cosmetic grade
blelaiswasds in LS s o cldl S oiEEe s id o bl e Rss okl it
until melted. Using a ladle, carefully pour
iElalE) F SR llie @ Slinite) - mEitedl | sedbnng | waiEalll | ooy gl
solidified




On a dark spring night in the Sonoran desert, a
yucca flower the color of the moon opens wide.
With wings soundlessly beating the air, a Yucca
Moth dives in to reach the nectar, pollinating
the flower in the process. Yucca moths and yucca
plants have evolved so that each depends on the
other for survival. The yuccas give the moths a
place to lay their eggs and food for their larvae
and caterpillars. The moths in turn pollinate
yucca flowers when they bloom in late spring, and
by feeding on the seed capsules, helping them to

germinate.

There are thousands of
pollinators alyin) southeastern
Arizona, including bees,
butterflies, moths, beetles,
bats, hummingbirds and

wasps. FEach one has a unique
relationship with the flowering
plants they pollinate and each

type of animal has special

adaptations to pollinate only MONARCH
certain’ groups of  flowering BUTTERF [
plants.

Hummingbirds

Hummingbirds prefer tubular flowers- their long
bills and even longer tongues can reach nectar
deep in tubular flowers that many other species
cannot. Costa’s hummingbirds nest in early spring
and during that time feed on chuparosa and desert
honeysuckle. Many migrate south when the ocotillo
bl OTiSEE A0 WiEld S oA ROl T ot /el 1o s DR IOEE e e
travels in the Sonoran and Mojave deserts.



WHITE-LINED
Moths SPH[NX MEoTE

Moths such as the yucca moth prefer long, tubular
white flowers which they pollinate at night. Their
long proboscis acts like a tongue to reach inside
the flowers and drink the nectar. They brush
upon the flower’s pollen-covered anthers and then
eapryEthat: pollan® toftheinaxt filowe it e V. v isgad it
brushing the pollen against the flower’s stigma,
which pollinates it.

Butterflics

The monarch butterfly depends on its host plant,
milkweed, not only as a safe place to live as
eaie rpailil afe st S atliS o SEo = h el S TiEssluevE e meals s 2
butterfly. When the monarchs are larvae, they
eat milkweed leaves, which in turn makes them
toxic to many predators. Like many other species
that are colorful, their bright orange wings warn
predators of their toxicity.

COSTA'S
HUMMING-BIRD



Bats

The monarch butterfly
depefidsaion et 54 Sho'Sh
plant, milkweed,
floE Soniliy $alsi 8 S sigifie

place to live as LESSER
caterpillars, but also

to help it survive as 7 LoNG-NOSED
a butterfly. When the BAT
monarchs are larvae,

they eat milkweed leaves, which in turn makes
Ethems=toXic*toy manys predaFonsh whkikelmany s othern

species that are colorful, their bright orange

wings warn predators of their toxicity.

Bees

Bees are important pollinators ielie many
wildflowers and cacti, as well as plants that we
grow in the garden!

Sweat bees are found in Arizona February through
October and pollinate crops like chiles, tomatoes,
and eggplant.

Cactus bees burrow in the ground to make their
nests and pollinate prickly pears and cholla in
the spring.

Digger bees are active from spring to fall and
are major pollinators of palo verde and creosote
trees, as well as crops in the bean and nightshade
family.

Sonoran Bumblebees are most active in the spring,
Summen, +rand, gha it an d Sepoili lbinaie S eropls s iliidke
tomatoes, eggplant and beans, as well as many
wildflowers.

Spanish names: for -~bees: abeja (bee), 'jicote,
abejorro (bumblebee, carpenter bee)



About the Author

Carly Pierson comes from a place where the

mountains meet the desert. Whether picking

chokecherries in the mountains or eating

prickly pear fruit in the desert, she is

reminded that nearly all our food is a product
of animal pollination.
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§ Phenology is the timing of Ilife cycle events
= in plants and animals. We can document these
= events by exploring our gardens and collecting
= different leaves, flower petals, and seed pods
= during a specific season.

= Create a Phenology Portrait:

= 1. With a partner, collect as many different
= natural textures and colors as you can from
= Vel | Sftligiseilintdatingyst & =lo@atiag. | kel AeiE | 1t
= disturb any insects or animals in the process.
== 2. Sitting - across from one another, " begin, by
= examining one another’s facial features and
= find which items you have collected remind you
== of their eyes, nose, mouth, and hair!

= 3. On white paper, place these items to create a
= PEEEEEILIE @IF | Bl e TPEEE

= Try creating a phenology portrait for each season
= to see how they change!

= 46

7

>




T e e e e e e e r e e e e e e e e e ez
-

About the Author
Paloma Jacqueline is a native Tucson filmmaker,
ceramic artist and gardener. She graduated from
the U of A, with a BFA in Film and Television
Studies. Working with people of all ages to
build creativity through art and nature is
something she is very passionate about.
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The months of May and June in southern Arizona are
known as dry summer or foresummer. During this
time, the area experiences high temperatures and
very low humidity. In most years it does not rain.
IHEIE S e o elety ehgree s 0 i i 1L e pcins et ek
and June boasts many hot days past this threshold.
While most desert plants and animals tend to
lie low during this time, there are a number of
notable exceptions. Saguaro cacti begin fruiting
and ironwood trees come into bloom. Yuccas may
also bloom, while seed pods ripen on legume trees.
Nectar-feeding bats migrate from Mexico during
dry summer, and as a result, hummingbird feeders
can mysteriously empty overnight. Gila monster
eggs hatch, while several snake species either
lay eggs or give birth to live young during this
stara slon e et it s ot Scalc aldia sifaliras W amiha muslsiaai e
sound that signals the beginning of the driest
season. Many warm weather plants like squash,
basil, beans and corn will be ready to harvest,
though with the high temperatures, it is not an
ideal time to plant. Crop plants like tomatoes
that produce flowers during the hottest times
may never set fruit, as high heat sterilizes
pollen, rendering it infertile.

I T TR S

Illustrations Key:

T e e e e e e e e e e e e e e e e e e e e e e e e e e g e e L
T T
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1. Gila Monster 4. Saguaro with Tuna
2. Mojave Rattlesnake 5. GsiteialdE
3. Corns,Beans & Squash




Along with the mesquite and agave, the nopal
forms the trio of sacred plants of Mexico. When
the first settlers arrived and lived as nomadic
hunters and gatherers, they found several groups
of cacti that became staples in their diet. This
“plant of life” was dimportant din didentifying
a place to settle. While being rich in fiber,
vitamins and minerals, its meaning represents
much more than nutrition. It is a symbol of hope
and endurance that is even depicted on the flag
of Mexico.

Nopales make up the largest plant group with over
300 species! Specialists divide them into two
groups: Opuntia and Nopalea. Although the stems
of both groups are very similar, the shape of the
flowers is different. Those of the genus Opuntia
are pollinated by native bees, those of Nopalea
are pollinated by hummingbirds. It’s white,
orange, red or purple flowers bear a fruit, the
prized prickly pear. What differences can you see
in the flower shape?

Hamor, mnd =Sletn sMoastu iz e

The water used to cook the nopales will contain
slime, or mucilago, from the nopal. The water has
been used as a skin humectant or hair moisturizer
57 S pal ot d e o it iy=foir i e n oM RGN N O Sk O 1
hair products.
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Salsa de Nopal

About the Author
This piece was written by CSGP teammember Selene
Leyva from Nogales, Sonora in collaboration

with her grandmother Maria Lourdes Leyva aka

“nana Lulis”. The Salsa de Nopal recipe was

created by Selene’s mom Elda Santiago, a family
favorite during Summer cookouts!

(9}
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WATERCOLOR
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Carmine dis a natural red
dye that comes from the
cochineal bug. Depending
on the process used, it can
produce a range of vibrant
colors from light orange to
deep purple. In Mesoamerica,
objects dyed with carmine
date back as early as the
twelfth century.

The red dye made from the
cochineal is the most
ek IEEIE S « e tkeaEtl @elloisiat  {aeFleEs  aredhlag i
sunlight and does not wash out). Cochineal is
a parasitic dinsect that 1lives on nopal cacti
(prickly pear cactus), where it feeds and produces
carmic acid. Carmic acid tastes bad to predators,
but produces a brilliant red dye, highly prized by
artists for centuries. The color red symbolized
power and wealth.

About 70,000 insects are needed to produce a pound
of dye. Cochineal was so valuable in the 1l6th
century that it was second only to silver.

3 gt

About the Author
Chelsea Farrar, University of Arizona Museum
of Art. Chelsea has called the Sonoran Desert
home for over 20 years. She has just recently

figured out how to grow a garden in it and

) (-
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Ma ke arn ine, watarcolor:

You can change the color of carmine by adjusting
iR RS Celhe Sim il e s o ol valesld ' e o b ialSH cRlez)
sollwitadomn a43) . The gl Thng  sangalitivaley - Ehet e
allowed artists to create a range of colors with

the cochineal. Below is a recipe to make your own
watercolor with dried cochineal.

Ingredients:

e Distilled water

¢ Lemon juice

e Baking soda

o b ekl anel @lleEneel epcmmea l T(Ggen Qe ©Etkae
oM oniin e o hia By o ST Ho M NOPalt)

e Mortar and pestle (or spoon and a shallow
bowl if you don’t have one)

e Three cups (for mixing watercolor)

Steps:

1. Grind about a tablespoon f{
of cochineal into a fine
powder

D AEIGL AL QI | i nERE splonehRiE. i6e
1 cup of distilled water
and mix

B0 NGl L8 G wEinElEr pOTEEie - 50 L SeeEnEl ey (e
distilled water and add a few drops of lemon

/ juice

f el =143 o thet: poweler . to £ .ghdcd  Qup  Of

distilled water and add 1/4 teaspoon of baking

soda

Compare the colors of all three. How did the acid
change the color of the original carmine? What
about the base (baking soda)?

Once you have your carmine watercolors, paint
something inspired by our bountiful desert
landscape!
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SUN TEA RECIPE

Sun Tea

Sun tea is a great way to make
a large batch of iced tea for
summer without having to turn
(Ol - AO)BITES T NS T (o)) (@lbhigabinlie 25l
hottest time of the year! Our
desert offers some incredibly
refreshing and medicinally
[p@im@itaededl - plielaies s dieiEts i
teas. From ocotillo flowers
to desert willow, and even
Marigolds you can create a
beautiful and restorative
summer drink by harvesting
and drying these flowers when
il el = | MeypaleEtl by T dlEEE
spring through early summer.

Harvesting and Drying Techniques

Make sure to harvest only bloomed flowers, not
buds, and to leave enough on the plant for our
jprollalinlzliE o) Risal@inGlE]  Ee) TRingenzs « OHEEETE - @ikt it telker Hieye
any flowers harvested. Once harvested, spread
evenly on a breathable surface in a dry place for
at least a week. You can use an oven or dehydrator
to speed up the process of drying.

If you don’t have a place to lay the flowers for
drying you can create a garland and hang dry
them. You will string each individual flower on
a piece of twine or thick thread using a blunt
sewing needle. You can even use them to decorate
Nollismsipalc el SaEheis reysrulsliatdistieds:

Once dry, keep the flowers in an airtight, labeled
jar and store in a dark place for up to a year.

54
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Z/;) Ingredients:
:;> o LGl @heaiEsl - Fllewyeids TRiE wellis @hlealeE,, ieE =l

::> mixture
Qetoiea 1biko)

S;\\D Desert Willow
Marigold (see page 24)

\3 e -1 Gallon Water
» Honey or Agave nectar to taste

Steps:

s ML e el el (sl @t qjelio:” anlah SEaL L. slet yyalitln siee) e
temperature water.

2. Add one cup of dried flowers. Mix the flowers
into the water gently so they become submerged.

v JlEie @y iEine, i, st @atiaeit Elimlkateinges o adlibowy | e lae
flower tea to steep for anywhere between 2-3
hours, depending on how hot it is outside and
how intense a flavor you desire.

At O sl . Taieainnel . Alial “Np@lEE T EEE . ERISEE L ali, Ehalol
decide if you would like to add sweetener. We
recommend honey or agave nectar. You can run
the tea through a strainer to avoid petals.
For an extra pop, add some sliced lemon or
lime or even a sprig of mint from your garden.

[PV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
Plant Facts!

Desert willow flowers are a favorite food of
the desert tortoise. The trees also provide
great shade for a desert tortoise habitat.
The entire ocotillo plant is medicinal - from
its bark to its flowers! It has long been used

—\

in remedies by the Seri tribe of northern
Mexico to ward off many types of infections
including a sore throat.



REVITALIZING OUR
ROOTS

Creating life with an idea. The idea which formed
creativity. Knowledge and strength working
together to build a reality. Watching day by day
how it reforms! Within the mind and soul of all
who witness. What joy and comfort Mother Nature
can bring. The peaceful abyss each dindividual
experiences; Not only us humans but any creature
helping or intake they gain from this area. It
may be a small surrounding but with all of the
above, we create the opportunity to turn back and
futurize what we have lost and can gain again
with the wisdom of today’s society. This is what
Ruth’s Garden in GuVo, AZ has brought to many.
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COLORING PAGES
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