
GAKIDENING 

'1 

:.‚ 



Howto UseThis Pamphlet 

4
The secretto successfull m a ment 

badge is for you to use both the pamphet and 
the suggestions of your counseor. 

L Yourcouns&orcanbeasimportanttoyouasa 
coach isto an athete. Use all ofihe resources 

' yourcouns&orcanmakeavaUabetoyouThis 
may be the best chance you will have to learn 
about this particuar subject. Make lt count. 

tE you or your couns&or fees that any Information 
in this pampNet is incorrect, pease let us know. 

Pease state your source of information. 	
4 

Merit badge pamphlets are repnnted annually 
and requirements updated reguary. Your 

suggestionsforimprovementarew&come. 

( 	Who Pays forThis Pamphlet? ' 
This merk badge pamphlet is one in a senes 	 - 

! of more than 100 covenng all kinds of hobby ana 	 --' 

career subjects. lt is made available for you to buy 
asasericeofthe national andlocalcouncils,Boy 

Scouts of America. The costs of the development 
writing, and edng ofthe merit badge pamphlets are 

paid tor by ttie Boy Scouts of America in order to bring 
you the best book at a reasonabe price. 

Send comments along with a brief statement about yourself to 	-. 

Pilots and Program Development. S272 
Boy Scouts of America • 1325 West Walnut Hill Lane • Irving, TX 15038 

lt you prefer, you may send your comments to meritbadgeScoutingorg. 
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Before any Scouts choose optional requirement 8e, 

they should first find out whether they are allergic 

to bee stings.This can be determined by a visit to 

an allergist or family physician. If lt turns out Scouts 

are allergic to bee stings, they should choose 
another option. If Scouts visit a beekeeper with their 

buddy, that buddy also should be checked for 
allergies by a physician before the visitation. 

Prior to counseling Scouts, Gardening merit badge 
counselors are strongly encouraged to become familiar with 
the Guide Co Safe Scouting, a heipful planning tool for all 
Scouting volunteers. This resource provides an overview of 
Scouting policies and procedures rather than comprehensive, 
standalone clocumentation. For some items, the policy 
statements are complete. However, unit leaders are expected 
to review the additional reference materials cited (such as 
the Guide 10 Safe Scouting and the First Md merit hadge 
pamphlet) prior to conducting certain activities. Counselors 
can access the Guide 10 Safe Scoutirig online hy visiting 
www.scouting.org/healtli-aiid-safety/gss/.  

To help keep participants safe during Scouting activities, the 
National Council has an established set of procedures called the 
"Sweet Sixteen of BSA Safety." In an effort to assist Gardening 
merit badge counselors, ehe following considerations provide 
additional guidance of special interest to them. 
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Qualified Supervision. The Gardening merit hadge counselor 
should have know.::ne of the proper L:: of garde: ::g tools 
and pes::.:des, and applicable 	::•::d state USDA regulations 
for han.;ag bees and beekeep;:g ciiprnent. 

Physical Fitness. Counselorz should he aware of vouth 
par:::::':::s who n: be a».c:c :o bee stings and to pesticides 
and fungicides used in gardening. 

Safe Area or Course. C::inselors h'uld take reasonable 
measu:cs o pr':de p.: Jrs 	cccning 

USDA ::-'ection. 

Equipment Selection and Maintenance. Counselors should 
ensure gardening t'•: andc;uipment are well-maintained and 
hives follow USDA gdelincs. 

Personal Safety Equipment. Counselors should ensure all 
participants are wem::: -,g proper prot://e gardening -- . , - 7 hin- and 

such as :cs. 	:::i: 	:n air rnas .o: - 
g1ases  
for bee:-:: ::i/udes: ha:. 	::ea.s, 	•::es, long 
pams, and other protective devices. 

Applicable Laws. L::nselors teaching this merit badge must 
have e:;ience vith 	s<s ncl t.:s and 	c-cruited 
to do th work involve: . .............:.  
not include activities fc 	:: 	:::. :: law, thev would not 
be 	. ?ved to do in. : .:c w:: 	: 	:: :::: ::: :lso to o1- -  

tocs :r other p: .::;.::. or ::llv hazardous chc::c/s 	:2 

as pesticides. fi. :c::s, and fertilizers. 

Discipline. Co:.i:s:: shc::: take rezs.:::ahle mea>.:es to 
ens: -c 	parl:::- are usuig gardeuug and beekeeping 
toc:s :'c 	c1ui1:.c:.: roperlv. 

The "Sweet Sixteen of S.\ Safetv procedures are avail-
ahle or:.:i: bv visiting www.scouting.org  hcalth-and-safety/gs 
sweet 16/. 
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Requirements 
1. Do the foI1cx::g: 

a. 	x::ain to vour counselor the most likel: - 3zards 
z - ciated w 	iz:: ::g and what . 	sh.: 	do 

p pivnt. mitigate, 

K Discuss the .::c-.ention of, and treatment for, he: 
concerns th -,:.::. occur w 	gardening, inciuding 
cuts, scratch. ....::cture 	::is, insert 	es, 
anaphvlactic 	::::•. hea: 	::cns, and :..tions 

.c: exposure to pestici 	fert;:rs. 

2. Do the folic::T.g. and discus vour observations throughout 
the proc• 	witn vour  
a. Grow sx vegetahies. :'. --ee from seeds and three from 

seedlings, through h :: st. 

b. Grow six f1o.:s. three from seeds and three from 
s:ciings, through f1owe::i;. 

3. Give the nutritional •:cue of the foIloving: 
a. Three root or 
ii 	.:e veeta: 	.: cear ahove the ground 
c.  

4. :: 100 see-- .or germination. Determine the percentage 
zeeds that germinate. Explair: .:v vou think some did 

not cc:minate. 

5. \'isit yo 	coutv extension age's ffce. 	e:SitV 
agricult.. : 	:ege, nurserv, or 	:::... 
c.oreium. Report on what vou Ica 

6. Explain to v c:: counselor how 	.':h hne hees are 
face 

the 	 :: ::. )iscus: ::: :hc cc:: to 
tv vou1d he ii ti 	vere no pollinators. 

4 	GAROENING 



7. ldentitv five garden pests (insects, diseased plants). 
Recommend .o solutions tor each :•ct. At least 
one :f the two solutions must he an organic method. 

8. Do ONE zf thc fc!awinc rid rec'rd wee!!': cbse'.'ations. 
Disc:hc 	of 	:: proicct vith 	.selor. 

a. Build a compost bin and maintain it tor 90 days. 

b. Build a vermipost bin (worm compost hr •  and 
rnaintairi it tor 90 davs. 

c. Build a :v:opoor garden containing three 
or herhs, or thrcc •o:namenta] planis. Maintoi: 
Sarden through harvos: or tl:•;r ::g, or tor 90 c os. 

d. Build one vater garden, either in a container (at least 
6 incl , 	rc:. or in thc 
onc ::o :.:gor :han 6 bv 

24 icr:s deep. t.tontain the vater garden tor 90 dov. 

e. Prepare a honev super tor use on a hive or colonv. 
Rernove a filled honev socr frorn the hive or colony 
and prepare the honey tor ale. 

'1 
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a:s have been growing planes for 
thousands of vears. Farmers and horti- 
culturists rnake their living growing foocl 
and other piants, while other people grow 
gardens für pleasure. Botanists and agricul- 	- 
tural scientists study piants and how thev grow. 

To he a good gardener, vou will need Co understand 
the science of growing piants—how to prepare the soii. hos o 
seiect and plant seeds, and how to care for ehe groring plants. 
\Vhen the plants have grovn up, or matured, you can harvest 
their flovers, fruits, or vegetahies—called produce—and seil or 
keep the produce. 

Gardens feed us, heal ocr bodies, and give us beaueiful 
flovers. Whatever kind of garden vou choose to grow today, 
and vhatever vou want to be vhen you grow up, gardens will 
alwavs be a part of vour life. 

Regions of the United States 
Befcc :-: 	the agricuhural 

ii which vour garden 
is locate üf plants CO gtOw. 
Für exampls. : 	 c:.:a . :articular seed packet 
mav sav that tiw 	--- 	.; through zone 3. 
That means that 	::-:c. .'h: 4 through 13 can 
grow that particular ..... 	ar of it succumbing 
to die cold of winter. 

\hu can get a rnap 	; ...‚: - c . 	 the one shown on 
the next page) of the agncui.r:: :r the United States 
from the U.S. Department of Ag:*:. soe the resources 
section at the end of this parnphietj ".'se the map to locate 
vour eown and regIon. 
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The frost dates in the growing season chart are the averages 
for a light freeze (32 degrees); average temperatures in your 
local area may vary from those listed here. The possibility of 
frost occurring after the spring dates and before the fall dates 
is 50 percent. The following ciassification of freeze temperatures 
is usually based on the temperatures' effect on plants: 

Light freeze: 29 degrees to 32 degrees—tender plants killed, 
with little destructive effect on other plants 

• Moderate freeze: 25 degrees to 28 degrees—a great amount 
of damage to most vegetation, with heavy damage to fruit 
blossoms and tender plants 

• Severe freeze: 24 degrees and colder—most plants damaged 
or destroyed 

Once you have determined the last frost date for your region, 
you can plan your garden. Yo plants will need good sunlight, 
water, food, and soll. Most vegetables and fruits grow best in full 
sunlight. You will need 	 ___ 	Raum 
to decide whether to 
grow your garden in the 
ground or in containers. 
If you live in a house, 
find a nice sunny place 
in your yard. lf you live 
in an apartment, use a 
barrel er large plastic or 
clay flowerpots 10 grow 
your garden. Theo you 
can decide what kind of 
plants you want to grow, 
and what kind of plant 
fond rulled fertilizeii 
will help them grow. The Ae  
chart showing growing 
iegions provides a list of 
sample plants by USDA 
growmgregion 	

\ 

-.‚ 
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Average growing seasons in the United State s* 

k 	(S1'IHtI1KLJ$ 

Last Frost First Frost 
City, State No. of Days Spring Fall 

Mobile, Ale 272 Feb. 27 Nov. 26 

Juneau Alaska 133 May 16 Sept. 26 

Phoenix, Ariz. 308 Feb. 5 Dec. 15 

Tucson, Ariz. 273 Feb. 28 Nov. 29 

Pine Bluff, Ark. 234 Mar, 19 Nov. 8 

Eureka, Calif. 324 Jan. 30 Dec. 15 

Sacramento, Calif. 289 Feb. 14 Dec. 1 

San Francisco, Calif. ** 

Denver, Colo. 157 May 3 Oct. 8 

Hartford, Conn. 167 April 25 Oct, 10 

Wilmington, Del. 198 April 13 Oct. 29 

Miami, Fla. ** ** ** 

Tampa, Fla. 338 Jan. 28 Jan. 3 

Athens, Ga. 224 March 28 Nov. 8 

Savannah, Ga. 250 March 10 Nov. 15 

Boise, tdaho 153 May 8 Oct. 9 

Chicago, III. 187 April 22 Oct. 26 

Springfield, In. 185 April 17 Oct. 19 

Indianapolis, md. 180 April 22 Oct. 20 

South Bend, md. 169 May 1 Oct. 18 

Atlantic, lowa 141 May 9 Sept. 28 

Cedar Rapids, lowa 161 April 29 Oct. 7 

Topeka, Kan. 175 April 21 Oct. 14 

Lexington, Ky. 190 April 17 Oct. 25 

'Thjs Information was taken from the USDA website, 
`Frosts do not occur every year in these locations. 
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Last Frost 	First Frost 
City, State N o. of Days Spnng Fall 

Monroe, La. 242 March 9 = 
New Orleans, La. 288 Feb. 20 

Portland, Maine 143 May 10 Sept. 	= 
Baltimore, Md. 231 March 2€ Nov. 1? 

Worcester, Mass. 172 April 27 Oct, 17 

Lansing, Mich. 140 May 13 Sept. 30 

Marquette, Mi& 159 May 12 Oct. 19 

Duluth, Minn. 122 May 21 Sept. 21 

Willmar, Minn. 152 May 4 Oct. 4 

Columbus, Miss. 215 March 27 Oct. 29 

Vicksburg, Miss. 250 March 13 Nov. 18 

Jefferson City, Mo. 173 April 26 Oct. 16 

Fort Peck, Mont 146 May 5 Sept. 28 

Helena, Mont. 122 May 18 Sept. 18 

Blair, Neb. 165 April 27 Oct. 10 

North Platte, Ne: 136 May 11 Sept. 24 

Las Vegas, Nev. 259 March7 Nov.21 

Concord, N.H. 121 May 23 Sept. 22 

Newark, N.J. 219 April 4 Nov. 10 

Carlsbad, N.M. 223 March 29 Nov. 7 

Los Alamos, Ni 157 May 8 Oct 

Albany, N.Y. 144 May 7 Sept. 2E 

Syracuse,N.Y. 170 April2 Od 

Fayetteville, N.0 212 April 2 Oct. 31 

Bismarck, N.D. 129 May Sept. 2= 

Akron, Ohio 168 May 0:: 



Last Frost First Frost 
City, State No. of Days Spring Fall 

Cincinnati, Ohio 195 April 14 Oct. 27 

Lawton, Okla. 217 April 1 Nov. 5 

Tulsa, Okla. 218 March 30 Nov. 4 

Pendleton, Ore. 188 April 15 Oct. 21 

Portiand, Ore. 217 April 3 Nov. 7 

Carlisle, Pa. 182 April 20 Oct. 20 

Williamsport, Pa. 168 April 29 Oct. 15 

Kingston, R.l. 144 May 8 Sept. 30 

Charleston SO. 253 March 11 Nov. 20 

Columbia, S. 0 211 April 4 Nov. 2 

Rapid City, S.D. 145 May 7 Sept. 29 

Memphis,Tenn. 228 March 23 Nov. 7 

Nashville,Tenn. 207 April 5 Oct. 29 

Amarillo,Texas 197 April 14 Oct. 29 

Denton,Texas 231 March 25 Nov. 12 

San Antonio. Texas 265 March 3 Nov. 24 

Cedar City, Utah 134 May 20 Oct. 2 

SpanishFork.Utah 156 May8 Oct.12 

Burlington,Vt. 142 May 11 Od. 1 

Norfolk, Va. 239 March 23 Nov. 17 

Richmond, Va. 198 April 10 Oct. 26 

Seattle, Wash. 232 March 24 Nov. 11 

Spokane,Wash. 153 May 4 Oct. 5 

Parkersburg, W.Va 175 April 25 Oct. 18 

Green Bay,Wis. 143 May 12 Oct. 2 

Janesville.Wis. 164 April 28 Oct. 10 

Casper. Wyo 123 Mey 22 Sept 22 

14 



USDA g:roWing regions and sugested pants 

.‚ 4S1.dfl 	 flVf 	 - 

LowTempertuue, 
ExampleOdos 	Fitby Botanical Name (andCommon Name) 

Betula glandulosa (Dwarf birch) 

- 	 Empetrum nigrum (Crowberry) 

Betow -EI. 'e c es F 	Populus fremuloides (Quaking aspem 

Fairbanks. A a SKa 	Potentilla pensylvanica (Pennsylvanta cinquefoil) 

Rhododendron lapponicum 

(Lapland rhododendron) 

Salix reticulate (Netleaf willow) 

Zone Q 4rctostaphylos uva-urst (Bearoerry 

Betula papyrifera (Paper birch) 

-50 to -40 degrees F Cornus canadensis (Bunchberry dogwooc 

Prudhoe Bay, Alaska Elaeagnus commutata (Silverberry) 

Unalakleet, Alaska Larix laricina (Eastern larch) 

Pinecreek, Minn. Potentilla fruticosa (Bush cinquefoil) 

Ulmus americana (American elm) 

Viburnum triobum (American cranbeny bus 

Zone 0 Berberis thunbetgii (Japanese bayberry) 

Betula pendula (European white birch) 

-40 to -30 degrees F Cornus alba (Tatarian dogwood) 

International Falls, Minn. Elaeagnus angustifolia (Russian olive) 

St. Michael, Alaska Junipercus communes (Common juniper) 

Tomahawk, Wis. Lonicera tatarica (Tatarian honeysuckle) 

Sidney, Mont. Malus baocata (Siberian crabapple) 

Rhododendron southern Indian hybrids 

(Indian azalea) 

Syringa vulgaris Common lilac) 

Thuia occidentalis (American arbervitae) 

*Thi$ nformato. was uken fr% tW USZA web 



Zone o Acer saccharum (Sugar maple) 

Acer platanoides (Norway maple) 

-30 to -20 degr Aristolocbia durior (Dutchman's pipe) 

Minneapolisl Forsythia ovata (Early forsythia) 

St. Paul, Minn. Hydrangea paniculata (Panicle hydrangea) 

Lewistown, Mont. Juniperus chinensis (Chinese juniper) 

Northwood, lowa Ligustruni amurense (Amur river privet) 

Omaha, Neb. Parthenocissus quinquefolia (Virginia cree:s - 

Spiraea x vanhouttei (Vanhouffe spirea) 

ßfl Ø 
C'is florida (Flowering dogwood) 

Ce.:zia gracilis (Slender deutzia 

-20 	 7 -s:-suspensa(Weepingfcr. 

DesMos. iloba(GinkgoMais 

Chicago. Hc.s:..ss...-.acus(Shruba:ea 
Cjmb s S -'rvsrens(Evt 

Lagers:-e -- ia indica (C --- :e 
Ligus:---  vilgare(C- 

Oecc 

brIdrho&dendron 

•. 

Zone ' 
Acer paImatumLsanese 

 
Buxussempervirens .mrccx.od) 

-10 to 0 degrees F Cercis chinensis(Chrsse rec.c 

St. Louis, Mo. Chamaecyparis lawsonia.a La.vo 	cypress) 

Lebanon, Pa. Cytisusxpraecox(Warmins:r occ - 

McMinnville,Te - Euonymus follunei (Winter cree 

Branson, Mo. Hedera helix (English ivy) 

Ilex opaca (American hofly) 
Ligustrum ovalifolium (California privet) 

Pieris japonica (Japanese andromeda) 

Prunus yedoensis (Yoshino cherry) 
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Acer 'yoA um BmeaJ mp 

od0.uron Kurumo h hrH KOLnTE azaeO 

CeJus ontcu A o cedor 

Cotoester m tuoph jO Smao-eat cotcnuoster 

auuuo 'um EngJsh noH, 

Ta',uS Od000ta EnqHsn 

Arbutus unedo (Strawberry tree) 
Choisya temata (Mexican orange) 
Olearia haastil (New Zealand daisy bush) 
Pittosporum tobira (Japanese pittosporum) 
Prunus laurocerasus (Cherry laureU 
Viburnum tinus (Laurestinus) 

Aspura3u setOus .SDom3uS 

5 -arot:i oJ)bu'us Tasmanan o,uu gum 

S z 1111 qHorn 	ncu,rum AUS oanDu ab cnerrv 

i3 hyrtrds 

Ge':ea onusa SH oak 

Scn,nus rncU,s 	'c'rn'a Pepper tree 

Bougainvillea spectabilis (Bougainvillea 
Cassia fistula (Golden shower) 
Eucalyptus citriodora (Lemon eucalypt 
Ficus elastica (Rubber plant) 
Ensete ventricosum (Ensete) 
Roystonea regia (Royal palm) 

Bouca ;'n soutao.As Bou (la n Hc 

CdSSjU OsJfa Gocien sOOcO' 
Eucocus 0trorjo(O uu - on eucyptus 

F u, :tm. 'uotmr mat 

Et,, t'rr csum Ensate 

PvJ oam 

Zone 0 
T) IC earee s, F 

O.H - u CtV OKn 

Sauth Boston V, 

Lt 	O((k A. 
Gr, c. 

Zone 0 
10 to 20 degrees F 
Tifton, Ga. 
Dallas, Texas 
Austin, Texas 
Gainesville, Ha. 

Zone 0 
2(j to 33 deqoas 

Houston Tjs 

0. 

SrnsveTevas 

nort Parce, Fa. 

Zone Q 
30 to 40 degrees F 
Naples, Fla. 
Victorvilte, Calif. 
Miami, Ha. 
Phoenix, Ariz. 

Zone 

bove iO aqos F 

Hc,ruuu, 

San Juan 0 jm) Pco 
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1. 

SoiI 
The earth i 	'.:hich 	L'nts grow 1$ ce 	'! 	1 'h 	1 vers 
of soll are t .....dlv r.: 	up of deca. 
as leaves. muich, and grass cllppings. 1 of soll 
are made u;: ..:•f rocks a:i 	mine:s with 
age and we.::. 'Rain, earh.:orms. ::.i 	rnall 

hel 	e upper 	b:.' 	.:::. When the u:.'•:r 
.::ver l,vc:s co:::. soll is fo 5orne:::::s, a 

.r rn;. 	:ieed iG 	ep the laves oix. This is called tilling. 
or 1 	.....ng t:c 	soll. 

There are rnan 	.:fferent k:s of soll. The soll at 
he diffe:: 

Sornc- .:is of soll conta  Lter for 
garden plots, and sorne kin.s 	c:... 1. 	n certain 
kinds of soll. 

You can test the soll 

n your garden plot 

if you are unsure whether 

lt needs to be improved 

with compost, topsoll, 

humus, fertilizer, or other 

additive. Inexpensive soll 

test kits are available at 

your local garden center. 
For a more detailed test, 
your county extension 

service will test your soll 

samples for free or at a 

minimal cost. 
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Here are some of the kinds of soll you might find in your neighborhood. 

Sandy loam soil is good for most piants. lt contains a good mixture 

of sand and decaying materials. However, too much sand will dry out 

quickly and is not good for gardens. If the area where you want to plant 
a garden is purely sand, add topsoil, organic humus, or compost, and 

then till the plot before planting. 

Clay loam soil is heavy and makes gardening difficult. lt dries out 

slowly and sometimes forms a crust on top. Clay is not good tor gar-

dening unless you add sand and organic material, such as compost, 
to make lt easier for plant roots to grow and water to dram. lf the area 

where you want to plant a garden contains hard clay, add sand, top-

soll, organic humus, or compost, and then till the plot before planting. 

Mucky soil is dark, rich in nutrients, and very good for growing 

many different kinds of vegetables.The nutrients from decaying organ-
ic material provide a lot of food tor plants. lt the mucky soil in the area 

where you want to plant a garden does not drain weil, add sand and 

then till the plot before planting. 
Peat soli contains decaying vegetable matter, usually from a 

forest fioor, that is high in carbon. Carbon is a nutrient that heips 

plants grow. Peat soil is light and almost dusty. lt the area where 

you want to plant a garden contains only peat, add topsoil, organic 

humus, or compost, and then till the plot before planting. 

Topsoil is made up of decaying vegetable matter, sand, and peat. 
lt dries out quickly and should be mixed with heavier soils to add 
nutrients.Vegetables should not be grown in topsoil alone. lt the area 

where you want to plant a garden contains only topsoil, add organic 
humus or potting soil, and then till the plot before planting. 

Potting soil is commercially prepared and packaged soil that you 

buy at a garden center. lt is available in different mixtures for specific 

gardening purposes,Vou can even buy potting soll with the fertilizer 

already mixed into lt. However, if you want an organic garden, or one 
that grows without synthetic fertilizers and additives, use only certified 

organic potting soil. 
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Garden Types 
As von learned earfler. pnn lo grow gardens for different 
reasons. Fiovor gartlons rovido fIovers for many dittrent uses. 
\'egetable and fruit gardens provide food. Orchards, or gardens 
of fruit or nut trees, also provide food. You can dress UI) 
food garden by planting a few flower seeds around the odgo 
of the plot or in containers. 	s un to wnch food and 
flowers grow in the sanc rdn ecause you can 
see the differences in how qunkk each grows 
and how Inng odra takes to, maure. 	 — 

FoodGardens 
Youcangrow many different crops in  food 
garuen. Some 01 inc mosi pOplior anu CdSICSL W 

am lornatoes, strawijerries, beans, carrots, corn, coIiarLi, 	Vegetables like 

and broccoli. Fruit and nut trees and vines take years to grow. cucumbers, 

Beans, corn, and tornotoes grow auickly and cart be harvested broccoli, peppers, 
and zucchrni bear 

wthn a couple of months. Thev are otten cal!ed summer 	above the ground. 
crops because they neon warm soll and a lot ot sunlghi io 
grow. Strawberrics, coilards, and broccoli need cool weather 
to grnw weil. [hey often are called winter 	ps because lhev 
grow during the winter months in warme :uicuitL1raI rego:is. 

Fond garitons can he grown in the ground 
or in containers of soll or water. The kind of vater 
garden where von grow food 	 - 
W)t]lOUt uslig sud is called 
a h"droponic garden. 	 - 

- 

Turnips, carrots, potatoes, and 
radishes are examples of root 
and tuber vegetables, which 
bear below the ground. 
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Flower Gardens 
Von can irov flowers in nianv different wavs. Containers or 
tkwer pots a!tow von to anange fk,wer gardens in different 
wa\ s and pIaCes Flo\\ er  heds are prmaneit displays. Von can 
plan ,  II. 	 wer heil urecl' in the ground or in a raised area 
surrouil'd hv land'na 	'1 ohers or stone 1 lower gwt 1 en 
pi ovide cokr, texture, ai 1 seasonal variety. Ihev also PiOvkle 
hoine: tor "'!dhfe. RiiC 	cs, anrhihi,ins, and ieptiles 
thri\ ' n na t nil aieas 1 	)WCU grdens. 

Alternative Gardening 
Von can have agarden anyvhore. tf vou live in an apartment, 
you can gro\v illanus in containers. If you live in a city, voii 
might bo grow crops in a community garden. II von 
live in the desort, you can use water-wisc growing methods 
to cuhtivate soong piants. And if von like to exoeriment, you 
migin try hvdnponics, aquacuittuc. or 

Urban Gardening 
Living in a city does not mean that von cannot earn your 
Gardciting merit badge. Urban, or cliv, gardening can be very 
rewarding. Von can put ioizether your own niigarden by using 
containers 10 grow plants indoors, OT 00 balconies, rooftots, 
doo! -\vavs, v lows;lis. and even hange from eaves. Bnixs 
that specialize in container gardening can hell) show yon how. 
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Succulents 
If you live in an arid location, succulents 

may be the solution to your gardening 

challenge. Succulents are ideal for grow 

ing in dry areas because they have sterns 

that store water in times of drought.Thick 

skin and spines discourage animals and 

insects. Many succulents have beautiful 
flowers; some even bear delicious fruits. 

Cacti will range in size from a few 
inches to giant varieties such as the 

saguaro and yucca, which can grow to 
more than 50 feet in height and weigh up 

to 8 tons. 
Almost all cacti are native to the American contnents, from 

Canada to Brazil. Some succulents, such as POTITUJaCa afra (moss 
rose), Crassulaceae (jade plant), and Echeveria (sedum, hens and 

chicks), are native to Africa and have shrubby rather than sp(ny 

branches,Their plump leaves make thern -fftti ng y - ' SIJCCU ent 

Most major cities, such as New York City, Chicago, 
Philadelphia, and Los Angeles, have urban garciening programs, 
and many sma]cr cities have active community gardens. These To learn more 

City pmgranis aflow a gardencr or group ot gardeners to grow about how to 
crops mi a smai plot of unused land. Most times, these plots 
are vacant fields that have become overwhclmed with weeds preserve land 

or liner. The gai -deners clean up the plot aiid build vegetable for community 
garucns. They share the Iiarvmucd crops WUil i.ue anuther and 
with less fortunate people, including soup kitchens that feed gardens in your 

homeess people. city, contactthe 
These kinds of programs ensure the continuation of 

comniunity-nianaged gar-,Jens and open space in low- and 
Trust for Public 

moderate-income neighborhoods. Your county agricultural Land. (See the 
extcnsinn agent or narks department can heip you learn 
arslut urnan gardens UI vour City. 

resources 

section.) 

: 
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Container Gardening 
Container gardening is sirnply growing plants in anything but 
the ground. lt is the easiest kind of gardening because it can 
be done anywhere at auv hmc of year. You cn grow plants in 
almost ‚mv (-ontminer that \vil! hold soil. Some cxarnples include: 

• Clay—the inexpensfte reddish-brown 
pots inade of teri-cotta that you see 
in every garden center 

• Ceramic or glass—fancier containers 
purcnaseu tor tneir Deauty 

Concrete—hemvy dut 1 anteis thmt 
are often large and di c dt to move 

• Plastc—low co-,t alternative to 
ceramic or glass containers 

• Wood—olL barrels and livestck 
'11 

 mm witer trous that mdd 1 cisu d iook 
to a garden 

Synthetic—relatively new to the 
garden nlarket, containers that look 
ttr: Liccl: v tC1tU - ULtc1 Ui I.t!IjL&eLC 

cc 1 n 	but mre in fact wacie 
of heavv-duty loanm and are 
very lightweight 

Other fun container nclude uld 
leather work boots, ohl hth and \vash 
tubs, old wooden boxes or dresser 

drawe.: i d recvcled plastics such as 2-liter drink bottles 
or gi]in nuik ugs. 

Some vegetables, such as radishes, are naturally 
small and easy to grow in containers.There are also 
special varieties of vegetables that were deveioped to 
grow in small spaces. Look for the terms "patio" and 
"bush" on seed packets and seedling tags. Most of 
these can be grown in a 2- to 5-gallon pot. No matter 
what size container you use, lt must provide good 
drainage and be filled with the appropriate soll. 
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Water-Wise Gardening 
One of the easiest ways to foolproof a garden is to grow p!ants 
that will survive if vou :cet to vater them. The term u'ater 
u'ts:.c 	mart aoout tvater cc:cr::.ion l': •pplv:c 
war : 	 Dlled amounts and lc.:c:: in yc: gardc: 
The concep: .: 	 :c:-.zise gardening is :;:ed on the following 
seven rules: 

1. Plan and design for water conservation a:::. eautv 
from the start. 	uc :esearch imo what grows vere, 
and .vat combinations 	rk wc.1. can crc.:c a colorful 
ear-round garden. 

2. Create practical grassy areas of manageable sizes, shapes, 
and aprr rec :scs. Natural areas require less water. 
Use the:r.  

3. Choose plants that have bw water requirements. 
Group plants of similar vater needs. Then experiment to 
determine how much and how often to vater the plants. 

4. Prepare the soll. Use compc: ar manure as needed b 
the 	and the :y?e  of plants uscJ. 

5. Use rocks or organic mubch, such as chips or pine straw. 
to 	ce evaporation and to keep the soil cool. 

6. Imgate efficiently using propc:: designe s.stems (including 
hosc :ctachmen: 	c:g 	:c1c: arnount 	.v:c: at 
the ct time. Ec:: 	ccs. 3r •:c:cring p1ar 	ccase 
lt re:.:es cc. c:«3n and tl:c 	read of :r:t disease. 

7 Maintain your bandscape properly hv mowing, weeding, 
pruning, and fertilizing at the right time of vear. 

Caution: Do not use arsenic-treated wood containers or 

timbers to grow fruits or vegetables that you or wildlife 

eat.This kind of wood leeches, or teaks, poisons into the soll. 

V In turn, plant roots absorb the poisons and become toxic to 

people and wildlife.This kind of wood is used to build wooden decks, 

some outdoor furniture, and some outdoor playground equipment. If 

you c.annot find a label that says the wood is untreated, do not use it. 

Find an alternative. 
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The trees and plants listed here grow successfully with limited 

water.They will grow in most areas of North America, but check 

with your local extension service to verify which ones are best 

suited to your agricultural region. 

Trees 	 Crape myrtle 

Ash, crape myrtle, 
cyp ress, firethom, 	 - 
juniper, oak, pine 

p 	 -- 	 - 

rButterfly bush 

Shnibs 

Butterfly bush, chaste tree, cotoneaster, 
heavenly bamboo, mallow, pomegranate, 
shrub juniper 

Ground Covers, Vines 

Carolina Jessamine, creeping 
juniper, gazania, ice plant, 
lantana, verbena, wistea 
(after established) 

Perennials, Buibs, Annuals 

Agave aloe blanket flower, blue 
fescue cactus coreopsis dayhly 

1 (when established) desert 
marigold, fountain grass, ins 
(bearded), larnb's ear, lily of the 

Zinnia 	
n Nile, red valean, sage, zinnia 
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Aquacutture 

Aquaculture is the practice of growing 
plants and 	sources of 
fd in a cc;:'.T.:1J freshwater, 
sa.vater, o :.•sh vater 	4  

Most aquacul- 
ture far':s - aw sveed, 
fish, or  
crabs 0  

Hydroponics. Hydroponics 
is the science of gr(.-.; ig 
pla -' 	witho:t 	iie 
ter; 	.vdro:::::eans 
"vater vor.:: 	-rowing 
piants 	 :Iutric; 

a g::ner to grv plants more 
eff:c:itiv vith less labor a::-.. -  
Thee 'c 	rw ber'.cfs ' 	gowuig 
piants  

• Most hobby hvdroponic gardens require less work than soil 
theu 	no soll to till or wes to pull. 

• 1Hinating the soll in a garden also eliminates all 
-borne diseases. 

• .•.:.:'::cponi: 	dos : 	 vater as 
;arde: 	:ecaLsc ve-s 	)W in a 

: oponic garden. 

• in a hvdroponic garden, piants can grow cioser together, 
thereby increasii:c :our han's: 	the same size garden. 

• .. 	'.-- roponic garden can be sei up almost any'.v'.ere. 

• S- ::: 	..:cs sogest that hvdroponic oroduce is highc: ;n 
.:c '.fl crc: 	c-use :': nutrients 

are cc:: .rolled and environmental factors like pollution and 
drougit are elirninated. 

• Hvdroponic plants can be grown vear-round indoo's. 

i'oniatees. oerpers, cucumbers. tettce, and heans :::n are 
grown hvdroponics. In a za!den, pla:is flOSt 
nu:.s:rom the soll. In hroponics, planis get nutrients 
directiv from the vater in wiuch they grow. Some systems 
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use an inert growing medium, such as perlite (a lic::.vcht 
or 	..i: :ebhles (:::: icial ‚: :..::cnt 

stc'es :: 	:e o s:. 	c::wing media support ute roots 
::j circ::.:e :'. - ........to allow the planis to absorb 

them easiiv. liiert grov:h.: mediums also €*::::: 	the need 
for so:.•::d the plant csscs it c:: .:arrv. :: other hydroponic 
ssten:s. :lant roots arc .::::ndec 	a gr.: channel in which 

I-lvdn. :;-.:s : 	.:c.: 	:-c cctive ani: :-css:.-' svs:::.s. 
solution 

cat tips. This metl.c: .eferred hy largo-
scale grow: :s to cL. 	.::. ::-rowing .::c;:s E:c cttuce. Passive 

a nutrient. ........................:. - 	c.,c 
:. :c sc:. 	.::: 	:c:.:::: 	medium to nourish 

the plant. . .....method is best for 	- c::\ving c:aps. ...... 1 as 
tomatoes, aiio is used bv hobb ists ati small-scaie grovers. 

The following are four common hydroponic gardening techniques: 

Ebb and Flow. The nutrient solution is pumped to all plants at the same 

time, left in the grow channel for a specific period of time, then pumped 

out of the grow channel.This method is similar to the flow of ocean 

lides into and out of river basins, harbors, and bays. 

Drip Method. The nutrient solution drips slowly into the plant pots, 

usually on a timed basis such as 10 minutes every hour.The drip System 

is used most often with a growing medium.Tomatoes, peppers, and 

cucumbers often are grown using this method. 

Nutnent Film Technique (NFT). This method floods the grow channel 

with a nutrient solution and then drains it about every 15 minutes.The 

root tips are exposed to the nutrient solution while the root tops stay 

exposed to air. Most plants grown this way are fed on a frequent timed 

cycle. Lettuce and other leafy crops are often grown using this method. 

Passive System. This method uses a stationary Pool of nutrient solution. 

The plants' root tips dangle in the nutrient solution and pull what they 

need from it.The plants' roots stay mostly exposed to air, giving the 

plants access to oxygen.This method is slower, so harvesting takes 

longer.Tomatoes, peppers, and cucumbers can be grown using 

this method. 
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Cooler Float Grower 
Try this floating system, made 
with plastic foam coolers that 

cost about $3 each. 

Materials Needed 

ETwo clean plasticfoam 
coolers with tapered sides, 
large enough to hold 
several liters of water 

Heavy-duty trash can iiners 
or piastic sheeting 

Ducttape 

1 Seed-starting trays and seeds (or purchased starter plants) in six 
2-by-2-inch compartments. Basil and loose-leaf iettuce (fancy types—n( , t 
heading lettuce) work weil and are easy to grow in the cooler grower. 

Utility knife and scissors 

Ii One 3-watt aquarium pump and tubing 

T-vaive to split the tubirig for the two cooiers 

Air stones (used in fish aquariums to aerate water) 

1 HID (high intensity discharge) garden lamp (optional) 

1 Growing medium (a mixture with a 2-1 ratio of perlite to vermiculite 
is suggested) 

1 Nutrient (Contact your local hydroponics supplier for a mixture suitae 
for the piants you plan to grow. For plants that do not fruit, such as 
basii and lettuce varieties, you will 
only need a "vegetative" or 
"grow" hydroponic nutrient 
solution. Many varieties are 
available and all are similar 
and suitable for this project. 
Mix the nutrient solution 
according to the 
instructions on 
the label.) 
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How to Make Your Hydroponic System 
Because the plastic 

foam will graclualty per-

mit liquids to seep out, 

line the inside of each 

cooler with two layers 

of strong plastic sheet-

ing, such as a heavy-

duty trash can liner, 

secured with duct tape 

along the outside rim. 

Flip the lids over and, using a 

utility knife, cut six spaces on 

each lid to accommodate the 

plants. Cut the spaces to the 

size of the starter plant con- 

tainers for a snug fit. Because 

the lids are domed, the top 

edges ofthe lid rest several 

inches below the rim of the 

cooler when the lids are 

flipped upside down. 

r 

If you are starting from seed, plant the seeds in a loose mixture of 

perlite and vermiculite in the seed-starting trays. Feed the seeds with 

plain tap water until the plants come up, then switch to a diluted 

vegetative growth solution—a three-part powdered mix that is sold as 

a package.You usually mix 1/4  teaspoon of calcium nitrate, 1/4  teaspoori 

"grow" mix, and .ia teaspoon magnesium sulfate with 1 gallon of water 

per batch. Another popular source of vegetative nutrient solution 

is a concentrated liquid mix that has everything already added to lt for 

good vegetative growth. 

30 	GARDENING 



Steriiize your 

scissors by rinsm 

themwitha 

mixture of 1 part 

chlorine bleach and 

20 parts water and 

then flushing well 

with clean water. 

* 	lt 
When the Young seedlings are ready, separate the cells of the seed 
starting trays, cut off the bottom of each cell with sterilized scissors, 

gently shake out the growing medium (lt falls right out), and insert the 

individual cells into the holes in the cooler lids. 

The cells fit snugly into the holes and the plant roots easily dangle into 

the nutrient solution.The bottom leaves of the plants should be large 

enough to prevent the plants from slipping into the cooler. 

1 

1 : 
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W 4F Cut a hole in the side 

of each cooler near the Z c17 '1 
top to accommodate 

an air tube connected 

to an air stone at the 

bottom of each cooler. L.. 
An aquarium pump 

provides constant gen 

tte, bubbling oxygen. ‚ 

Split the air line coming out of 

the pump and run air tubes to 

hoth coolers. One 3-watt pump 

iill provide enough oxygen for 

two coolers. Both coolers will 

easily fit under a 250-watt metal 

halide light that is connected to 

a timer set for a 12-hour photo-

period. Position the light about 

a foot or so from the plants to 

make sure they are not exposed 

to too much radiant heat. 

Most salad greens and lettuce plants go from seed to harvest in just 

over a month. lt you selectively harvest when the plants start to mature, 

pull oft enough greens to make a few salads each day tor the next few 

weeks. Do not wait too long to harvest because overly mature greens can 

become bitter. Greens will stay fresh in the refrigerator tor about a week. 

If you harvest all at once, you will have enough greens for a few mighty 

salads. lf you have new starts continually going and regularly replace old 

plants with new ones, you can always have enough greens tor the table. 

Reprinted with permission from The Growing Edge magazins, Corvallis, Oregon, published 
by New Moon Publishing Inc. The plan was adapted from a System first profiled in 
"A Beginner's Guide to Hawaiian Hydroponics," which was adapted from the instructional 
manual "Hydroponics in Hawaii Using Black Lava Rock: 'Eze Gro Kit'" by Charles E. Musgrove, 
The Growing Edge,Vol. 11, No. 4. 
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Seif-Watering Potted Plant 
This clever and simple hydroponic system makes a 

good starter project. 

Materials Needed 

8-lech plastic pot 

10-lech watering saucer or shallow piastic tray 

Starter plant (Coleus werks well.( 

Growing medium, such as expanded clay er perlite 

Nutrient (Contact your l ocal hydroponics supplier 

tor a mixture suitable for the plants you plan to 

grow. For plants that de,  not fruit, such as basil and 

ettuce varieties, you will only need a 'vegetative" 

or "grow" hydroponic nutrierit solution, Many vab-

eties are available and all are similar and suitable 

für this project. Mix the nutrient solution according 

to the directions on the labeIJ 

How to MakeYour Hydroponic System  
Yv 

Fll the plashc pot wth growng mede 

um. Gently riese it with tap water, 4 
allowing the surpius to dram. Set the '" 	•‚ 

pot on the watering saucer. Place a ‚ 	 . 

gerrninated plant into the pot and  
carefully arrange the roots so that ' 

they are distrihuted chrough the grow- . 	 4 
ing medium. Pour a srnall quantity of 1 ‚ 

the prepared nutrient solution into the 

saucer or tray.The plant will absorb the .‚ 

nutnents via uapfflanaction 	nwhch the 

nI g ner J5SUW zone UH one s UU UI  

plant draws a substance trum the lower 	'c 

pressure side in order to equallze the pres-  

sure, In this case, the medium in the upper 

container wants more nutrient solution as lt dries 
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out, so the material between the medium and the 

nutnent solution serves as a conduit tor the transfer 

of water and nutrients as needed. 

Check the saucer daily Co make sure the mix does 

not dry out. Never pour the nutrient solution into the 

top of the pot; always add the nutrient to the tray er 

saucer. lt's better for the roots to be fed from the 

hottom rather than ehe top, and you reduce the risk 

of overflow out of the saucer by appiying too much 

nutrent solution Co the top of the plant. By aiiowinq 

the nutnent solution to sit in the saucer, the medium 

will absorb only what the plant needs, lt the saucer 

is regularly topped oft wiCh nutrient solution, the 

plant will always have a reserve to soak UI) 

when necessary. 

Ren nted wohp'rrn son 0  e The G'400 	geone. 
CorveOs, Oregon, puhhsh' 	Nw Meon 0 	1 ,) c. TOs 

ea.,dr000nc e,str 	first feetured n "The Grosnq VJord 
of 	ononOs; 0 R 	mith, in C'he Growng' Coce megazne, 
Vo 1 No 1. 

Water Gardening. Tke dt[fereiice beweeu Wei' gerde1' 

end hydroponics is that a vater garden mimics a natural erna 

at or just beyond the edge of a hody of water, like a beach. 

Think allnut Ihn edge of a pond nr leke you might have visited. 
Do you renleuther how many diiferettt kinds of planis were 

growing along the water's edge? 

A wemr garden brings those kinds of plants to your 

home, patio. or 'ard. Indoor water gardens offer n peaceful, 

pretty, and different kind of garden for you to enjoy. Outdoor 

water gardens bring the same elements to your yard, and also 

provide a home end feeding area for wildlife, such as birds, 

nsccts, bsh, amnhibians, and reptiles. 

You can grow a water garden in any container that holds 

waler without leaking. Plastic and heavy glass bowls make 

thc best water gardens. Wooden tubs, concrete bowls, or terra 

cotta pots that luve been sealeI with a waterproofing agent 

are also suitable. You can grow floating plants, such as water 

blies, or vnti can add a soll hesket end grow nlents that require 

nur more support for 1 heir roots, such es ha tnbun um cattaüs. 
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Make a Water Garden 
To build a water garden, you %MM need 
the following supplies: 

Waterprnof cantainer at least 6 inches 
deep tor floating plant water garden, 
24 inches deep for water gardens that 
will contain soll baskets and large plants 

LTiWater plants 

Ei Soll and soll baskets tor large plants 
(baskets should be tvvice as large as 
the plant's root balQ 

LiChlorine neutralizer (the same kind used for aquariums to counteract 
the chlorine added to tap water) 

Ei Gravel, clean stones, or decorative marbles tor the base of the container 

E Nutrient softition, if required (Ask the garden center whether any is 
required tor the plants you choose.) 

Ei Recycled gallon milk container or a clean bucket 

Try to build your water garden where it will reside permanerltiy, rather 
than moving lt after it is completed. Once you have decided hcw arge 
the water garden will be, and where you will place it, do the foiiowvn 

Step 1—Wash the container with a gentle dish soap. Avoid detergerit or 
antibacterial soaps, as they might harm delicate plants. 

Step 2—Place any decorative stones, gravel, or marbles in the hottom of 
the container. 

Stop 3—Fill the container with tap water to 2 inches from the top. 

Step 4—AcId the correct amount of chlorine neutralizer tor your container. 
For small containers about the diameter of a dinner plate, one drop is 
sufficient. For large contairiers, mix the neutralizer with tap water in an 
empty milk jug or bucket according to the instructions per galion. FHI 
your container with the neutralized water. 

Step 5, small garden—Add the plonts, arranging them however you like, 
Add the nutrient solution if required. 

Step 5, large garden—Fill soll baskets half full of soll. Place large Plant 
roots into soll baskets. Cover the roots with soll to approximately 
1 inch from the top of the container. 

Step 6—Slowly submerge the soll baskets into the water garden, 
allowing air bubbies to dissipate as you sink the basket. 

Step 7—Add any floating plants. 
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Growing Fruits 
and Vegetables 
Fruits and vegetables grow on plarits, vines, md 
trees. Most grow seasonaily, but some pLmts, such 
as herbs, will grow vear-round in a suamv indoor 
locaton like a wi niowsiij . In arm climates, heis 
carrots, squash, and tomatoes grow year-round. Cool-season fruits 

Cool Season 
Fmits and vege!ahles that grow best during fall and 

'ifltOU ate calk'd cool-eason plants. They need cool 	 - 
temperatures for their crops to ripen. Examples 	........- . ', 	. - 
« cool 	f' 	nd ve ibl's are 	Ics.  
boccoli, brusseis sprouts, cabbage, cele! v, coliards, 	. 	 .. .. 
grapefruit, kale, lettuce, peas, potatoes, spinach, 
and strawberries. 	 -- 

Coo-season 

Warm Season 	 vegetables 

Fruits and vegetahles that grow best during spring and 
summer are caod wavrn-season plants. They need 
warm teniperatures für their crops to ripen. Examples 
ot 	rni . on fruits and vegt mIes 1 i eans 
blackberries, blueberries, cantaloupe, carrots, corn, 
cucum r okra peppers squash tomatoes 	 W 
and watermelon. 	 ‚- 

Any Season: Growing Herbs 	 Warm-season crops 
Herbs have been used für thousands of years to cure iliness, 
flavor foods, dye cloth, make cosmetics and perfumes, and 
frehen the air. You probably have pepper, garlic, and narsley 
in your kitchen right now. These and many other herbs are 
grown für their flavor, aroma, and beauty. Herhs are fun and 
most are easy to grow year-round in a sunny window. 
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Other herbs and growing suggestions are iisted here. 

• Basil (0d010171 basilicum) will grow 10 a height of 2 to 3 
fect: a dwarf •trietv does weil in conttttters. Bas.il needs 
mctist soiia.] tuh sun; an east or sotitii Windo\VSill is bct. 

• Conander (C'oricmdrurn sativum), also known as Chinese 
parsley or cilantro. This herb (the leaves) and spice (the 

Basil 	 secds) give Mexican and Chinese dishes their oornph. You 
can grow cor.utder right trum the seeds in your spice rack! 
Coriander grows 12 10 15 loches high. Transpiant it outdoors 
in ihe spring alortusirle a few tomatoos, scallions. and Oef)-
pers. i'ul suti and moderate watef \Vifl s tatn coriandor 
hrough its early months. 

• Lavender (Lavandula) is a woody evergreen shrub grown 
for its fragrant oil. lt grows 10 a height of 110 3 feet. The oh 

Cilantro 

	

	 is used to make soaps, lotiorts, perfumes, and air fresheners. 
You can use the dried flowers in arts and c:ids projects. 

	

* ,mä& 	La'.'ender plants need a sunav location, good drainage, and 
a etage oil. i..a otidor grows liest in the ground. 

• Parsley (Apiaceae) is an exceilent choice for an indoor herb 
garden. Mature piants range from 6 10 12 inches in height. 
Parsley grows best in moist soll with full sun in winter. 
Transplanted 10 the outdoor garden, parsley needs inuderate 

Parsey 

	

	 shade 10 continue growing duri.tig the hoI summer months. 
Seeis shouid he soaked overnight in wart. 'vater 10 help 

j 	 gi't 1 	[ton, \vitich can take up to four weeks. ltis Casiest 
tu 	rchase a smail parsiey plant from a garden center, 

ttm 	i s one of more than 60 tvnes of sage 
‚rown by gardeners. lt is the most iromatic of the salvias, 

' 	‚( 	growing to a hezht of 30 inches. i)ciinitciy destined for 

r 

	

	transplaot, saivia adds color and texture to an indoor 
herb garden. lt needs full sun and regular water 10 thrive. 

Rosemary 	• Rosemary (Rosrnarinus officinalis)  is a woodv plant 
and needs its own cont:tirter. Whether a clintbing or shntb 
variet\ rusoncov is an ex:ellent plant fot latldscati ng. lt grows 
altnust an'.• tore [note 	sun. Cncc ostaOi;slicrt, tt can tolerate 
drought. Full sun and moderate water will sustain rosemary 
until lt is nuved outdoors in spring. 

• Thyme ('i'in'mtis vulganS is cousin to the mirt plant and 
inahes a woIliier[ ul additott to any herb garLiott. ilits small, 
woody shrub grows 10 only 4 10 12 inches. Thyme is at 

w 	 homo in a rock garden with a linie shado. lt is hippiest in 
its 	n ow contat not when iitduurs. lt needs modcrite vater 

Thyme 	 and full winter sun. 
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Tools and Equipment 
No matter what kind of garden you choose to grow, vou 
will use special tc:Is•—called implements—to heip you 	- 
work .'. h your g.::n. You r: 	:cd a 	- 
soade 	small sh:El, a hoe, al 	a:s:ick, 

r ot:e: . .......aden .. ..kes, and stretchable 
garde:. s:ring 	.: do n: ave these tools, 
can ilse an oh .:c;n se - n spoon 2  fork ;cr 
digging, and s:ri:s 	old ch cr stocngs instead of 
string to secure your plants to the supporis. 

	

You 	might xv.::: a pair of g:ce: glove :c heip protect 
vour hand-z.Thrift stors, hardware s•:es, and ::scount garden 	Before you plant 
cc:rs are good places to lind garden implements. 

your garden 

Planning Vour Garden 	 decide what crops 

After c.i have 	dent::vwh;h 	you wantto grow. 
coos 

	

.... . 	 - 	
. 	 ( Most tree crops 

crops 1::::: need coce-: tempera::::es be::ea:h the 
vines or stalks of a taller crop that can tolerate full sun. Or vou 	take two to three 
mav decide to have an ornamental garden. 	 years or more to 

produce fruit 
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Staving Safe While Gardening 
P:e'don goes hand n hand '»th mLgntion 
vhnh mean to essen H Torre or trst, und 
'to mass i ess sovera By tang precuutmns to 
manage hsk end tde po hdit' nT ni', you 

preoued to unt;opa:e nep prr end mtgute 
r respond o just ubojt ans Hude vr tht mght 

hanonn vviiIie you quden 
Lse 	outdoor actvi:ns. garoen n hus 

hsks Yuu ran starr iby.  d-essno opoorutv 
oarJemng- or nstsnne, ieans, boots g'. es 
und 	ong-siered sht Tor prctcton To rrad Gff  
sunburn Tr n uuonty uppo s nsoren n Al, Oh an SFF 

of at east 	You shouH ar cast b- prenureu Tor 
::e fohorsing. 

Minor cuts and scrapes (abrasons). An y,  
aurden :oo can cause cuts rhj scruos, Treat mno 
uts an,d scraps b  dushn.g thn areu 	t  ceari 

rrdter fo- er east fd'e nunutes to c;sh 3„say torsdgn 
matter. Appry tdn anh:norc ontnnr 	'nn Person 
das 'o tnovn aherges nr sens.tvdes to - he 
n edn.aton then cover wbh a dry, star ne rtressrng 
nnd Dencuge or cdth an aonesrr e hancrugn 

Puncture wounds. RLrS:V naß 7  sharu str as onJ 
broer gas oou;a cause o ponceJr n  .'.urdThess 
.vounds am dicut tO ßenn and um asd, rnfecmd 
Heo tush oat rert or parts es dv rrrgodng ttr: rirea 
Orth 	runnßq oater tor about :roe mjnutes, 
Usa sterßze 	.esnrs :0 auh nut emuh obects you 
can see. Do not try to remuve a arge emheddad 
o hjct Coto tha tdeedrng und stab Hze the ohjer: 
v.th sterne road hendages nr gauze pads, dran 
ek mcjca uttenton. 

Heat reactons. HUp 	ren: rrehvdrutron b strvmg 
eH h.'d ruc 0 e rßt mc vou ure v. oH nquutdoors. 

Drinkuren:s of  u. ate 	don' rnad unt von 
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thirsty. Avoid heat exhaustion and heatstroke by tak-

Ing frequent hreaks indoors to cool oft. lt you start 

to feel weak, tired, faint, nauseated, or disoriented, 

head inside. lt you dont feel better after resting, 

cooling oft, and drinking fiuids, see a doctor. 

lnsect bites.The bites of mosquitoes, chiggers, and 

no-see-ums are irritating but not usually dangerous. 

However, lt your area has had cases of West Nile 

virus, protect yourselt from mosquitoes by using the 

right insect repehent when you are gardening. For 

protection from ticks, wear long pants tucked into 

your boots and a longsleeved shirt buttoned up to 

the collar. 

Be careful when digging in areas where spiders 

and other hiting insects might be lurking. Watch 

out tor fire ants, which live in loose mounds of dirt. 

These bites can usuahy be treated hy washing the 

area with soap and water, applying an antiseptic, 

and covering wiih a sterile bandage. For more 

relief, take a mild nonaspirin pain reliever and apply 

a cold pack to the area. Seek medical attention 

irnmediately lt thera is trouhle breathing or the 

pein does not esse. 

Anyone who is highiy allergic to fire ant hites 

or bee er wasp stings can have a lifethreatening 

reaction called anaphytactic shock, or anaphytaxis. 

Symptorns can inciude swe!ling of the throat tissues 

or tongue that makes breathing difficult or even 

impossible. Cal! 911 tor immediate medical assis 

tance, Keep the victim comfortahle--usuaily a 

sitring position—until medical help arrives. 

People wvho know thoy are susceptihle to ana-

thylaxis shouid carry an emergency kit that contains 

an injection of epinephrine, a rapidly acting hormone 

that reverses the etfects of anaphylactic shock. 

For more detailed information about first eid, 

consult the FirstAid merit badge pamphlet. 

t j 

1 
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Decide where to grow the garden. 
ff the garden will grow in the ground, get a piece of 

paper and a pencil and map out wherc you will 
plant each crop. \'isit the piot of Lind where your 
garden will he located and decide what you need 
to do to prepare the ground. You night need to 

till the sei! and add cornpost or other materials, 
such as fertilizer, topsoil, or mulch, to make 

the ground ready for a garden. 
11 you are phnning 1 cont trer 

‚

barden hrs1makeal 	fyot.i .rops 
1 Then decide how many pllnts von will 

grow an( ltuw many containers vou will 
need. Suitable containers for patlo gar-
dens include pots made of clav, ceramic, 

wood, or plastic. Clean, recycled plastic 
containers for milk, soda, and juice also 

can l.1e used. 
Make sure the container has adequate 

- 	drainage (cut a hole in the bottont and cover 
the bottom with gravel at least 1 inuh deep). 
You can plant several pi,ints in ]arger contain-

cr5, so you might need only one or two containers. Finally, fig-
ure out how much soil is needed to fill the coritainers. 

Decide how you will start your crops. \bu can buy seeds 
or young plants at a discount store, garden :cner, or farmers' 
market. Rememher that if you are growitig freie seeds, vour 
garden will take longer to produce crops. tue growing Idee is 
printed on the back of seed packets so you can figure out how 
long it will take from planting to harvest. 

A good rule to remember is to plant a seed as 
deep as the seed is wide. For example, a pumpkin 
seed is about V2  inch wide, so you would plant it 
/2 irich deep. Beans will be planted at a similar 
depth. Smaller seeds, such as pansy, marigold, 
and broccoli, need only a very thin layer of soil to 
germinate properly. 
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Planting Vour Garden 
Growing from seed is tun because you can watch the entire life 
cycle of a plant. lt is best to sprout—germinate—seeds indoors 
in sniail p015 or frorn seecl-starting kits. In addition, starting 
sccds indoors gi\•es you the chance to see your piants several 
tirnes a day. Also, you should be aware of the following 
disadvantages to growing directly from seed in the outdoors: 

• The soil may be 100 hard for a young seed to sprout through. 

• Rain might wash away the seeds. 

• Cold weather inight kill young sprouts. 

• Animals, bugs, or birds rnight eat the seeds or young sprouts. 

Your garden has a better chance of surviving outdoors 
if you plant st'edlings that alrcady have roots. Starting seeds 
indoors gives your garden a head start when the weather out-
doors is still coid—about four to eight weeks before vour 
area's last frosL date. (The chart on pages 12-14 shows the 
average last frost dates for a number of growing regions in 
the tinited States.) 

I'lants are readv 10 set out when thev havc' at least four 
leaves and rernain standing when you water thom. Witen you 
are reidv to plant, use tlie map of your garden to place your 
plants in the areas ou pid000ct 
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Growing From Seed 
You can start your garden from seed by planting the 

seeds in peat pots, seed trays, or small 

pots, or in sheets of damp newspaper. 

. 	.- 

• 	If you are using soll, fill containers with 
BEs 	4TO 1 soll to within 1/2  inch of the top. Place 

X- f one or two seeds in each container (larger 

/ containers can handle more seeds). Lightly 

/ 	f cover the seeds with more soll. 

! 	If you are using peat capsules, place two 

seeds in the circle atop each capsule, then 

place the capsule in a waterproof tray. 

• lf you are using newspaper, layer six or 

eight single sheets of newspaper in the bottom 

of a 9-by13-inch glass baking dish. Place the 

1 seeds about an inch apart on the top layer of 

newspaper. Cover the paper with two additional 

single sheets of paper, 

• After the seeds have been planted, use a mist 

sprayer to dampen the soll. A garden hose, sink 

sprayer, or watering can provides too much water 

pressure and will wash away small seeds. 

• Place the seeds in a warm, well-lighted location. 

• Keep the soll molst. Most seeds will sprout within 

seven to 10 days. 

Nutrition 
lt is important to stay physically fit. You can do this hy eating 
heaithv foods, maint.iining a healthy weight, and staving 
physically active. Honiegrown vegetables provide a lot of 
nutritional value. 

According to the U.S. Dcpirtinent of Agriculture, vou 
shoulct C0nS1fl1C rnore fruts .ind '. tet h1e than any other 
c teg ny of tool. These foods prov iie im portant vitamins 
and minerals 1hat your body needs to function properly. 
They also provide roughage, or fiber, which is good for your 
digestive system. 
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Show What You Grow 
Exhibiting what you grow is reward-

ing You can show others how hard 
you worked and what you leamed. 

You might find garden contests at 	 -v 

county and state fairs, county exten- 	 -. 
sion services, farmers' markets, and 

local garden clubs. Read the garden 	1 
section in your local newspaper to 
find out about garden shows. Most shows are open to the public; 

ailow hobbyist gardeners to enter their piants or crops in the show. 

Every gardening show or contest has rules.You need to have a copy c 

the mies for each exhibit you prepare. These steps will heip you prep 
your produce tot a show. After you have picked your produce: 

1. Clean the produce using watet and a soft brush. 

2. Dry each item completely using a soft cloth or paper 

3. Wrap each item by itseif in soft paper toweis. 

4. Piace a 1-inch iayer of packing material on the bottor 	= 

packing box. (Piastic foam 'peanuts' bubbie wrap, - 

paper work best.) 

5. Place the produce on the first layer of packing m- 

1 to 2 inches of space buffers each item. 

6. All in all the spaces with more packing material 

7. Piace another inch or two of packing material an topf 

8. Repeat the packing process until the box is fuiL (Leave enough 

space to add a iayer of packing an top to help protest the last 
layer of produce.) 

If you are showing a flowering plant or shrub: 

1. Gentty wash the leaves of the plant with Watet. 

2. Dry each leaf carefully with a soft, lint-free cioth 
diapers or oldT-shirts work weil). Do not touch the flowers or buds 

except to remove harmful insects; the oils on yo 	fht c 

the flower to turn brown or wut. 

3. Wrap the container in a ieakproof layer offoii or UUtILIVe JÖb 

so that it will not leak watet and soll during the exhibition. 
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:-.•.; :euer fx d. :.:es and ;€:::d v'u 	heahh 
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Nutritional Value 
What vitamins and minerals do fruits and 
vegetables provide? Here is a general guide. 

Vitamin  
Tomatoes; bananas; broccoli; yellow melons 
and squashes, ineluding pumpkins; yellow, 
green, and red peppers; citrus fruits; sweet 
potatoes; zucchini; green onions; mush-
rooms; and carrots 

MyPate 	Vitamin  
Citrus fruits; dark green leafy vegetables 
such as spinach, collards, and kate; 
tomatoes; melons; peppers; cabbage; 
guava; strawbernes; pneapples; potatoes; 
kiwi; and zucchini 

fron 
Dark green leafy vegetables such as 
spinach, collards, and kale; dried fruits; 

1 	and legumes (bonns. oeanuts) 

Caldum 
Broccoli; collards; kale; kidney, navy, and 
garbanzo beans; spinach; sunfiower seeds; 
and dried figs 



Storage 

There are many reasons to store produce after it has been 
hai-vcsted. The most OhViOUS reason is so that you can eat the 
food later in the year, after its growing season. The two most 
common ways to store produce are in bins and hy preserving. 

Pack the produce loosely in bins so that air can circulate. Cover your produce with 
burlap or other material that will allow airflow. 

BINS 

Bin storage is good for onions, pumpkins, squash, and sweet 
potatoes. Basernents, a cool pantry, or a closeci crawl space 
heneith a honse or other building are all good piaces for a veg-
etable storage bin. if space is tight, you can place a small, fiat 
bin beneath a bed, as bog as the space is well-ventiiated and 
away from heating ducts. In rural areas, you can buv wouden 
bins at hardware, garden, or feed stores. In suburban or urban 
areas, you can get discarded bins from a grocery store or pro-
duce stand, or sirnpiy use a sturdy iaundry hasket (ask first). 

PRESERVING 
Preserving meins to prepare vegetabies or fruit for storage by 
cooking or freezing. Cooked produce is usually stored in cans 
or jars. Canning produce is a lot of work and can be dangerous, 
but freezing produce can be done easiiy. If you wouid like to 
store vour produce, contact your iocal extension service to get 
instructions. Always ask an aduit to help you. 
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al  Ull  Immitwim 

Ornamema means decoraive. like ar iament an a Chiistmas 
trec. Ornamemai trees, aants. and g :-r :e planis 
hecause we like ihe wav the :k 	 - 

Trees 
\Ve p1anl  rees  f07 two rasons: food and 
andcaping. Trees come i n all shar'e: and szes. 
tue am oniv three kinds of trees; roniferaus. 
green. and dedduous. 

Coniferous 
Coriterous trees produce cones conIaning seeds. 
Exampks are pine. cedar, and fir trees. 

Evergreen 
Evergreen rees keen i heiT green ieaves vear-rnm*L 
Eampies are rnagnolia, pahi. and .uniper tr 



Deciduous 

	

ter. Ee' 	gvL 

ShibsrVines, a"zi G,ound Coves 

e::vee:e. 
grow 	 :h a-, 

j;;j 	hke 	ng. S:i 	::es !a; soft 

e 3, Or 

o: 	i:reI. Gurd zve:s g row 

Same giw Ike vins 3: 	ie: gov 
\ 	ke grass. \1u Jo no mjw 3rae::a 	i:i 

ccvers. tkirne ex.mpies 	nt: grii 

2 er' i' 	 TP'. 1 

anul Lernen :ose 

For g 	 s ouo 	e y"-i,nat 
teh 	 the 	iiou ::iaote 
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A. 

Big-leaf 
penwir 

le- 

Perennials 	 .‚ 
Pe:ennai fowers and oants ccme 
vea: after vear wthout repiaraitig. Thev 
are like deciducus :rees hecause thev 
lose ±eir ieaves er die back when the 
wearher turne ceol. When ',he wea:her 
wanne um perenrtais grow back agan. 
somerimes large: artd prottier d:ar. in 
rhe prior vear. The .ftec bleont ate: 
in the warm season than anmuils. hu: 
:he:r fiowers are usuahv larger and :nore 
irupreseive Scme exampies are daisies, 
iavEies. hostas. ar.d biack-eved susane. 

Aowers 
\Ve grow flowers because thev ad 
color an beautv te nur iandscape 
and homes. Fiowers have been used 
ro celebrate $peciai events for thotsa 
of vears. The a'so are ised to 'rodL 
perfumes. fabric ives, ard art. Like 
:rees and shrubs, flowers come in 
iiund:eds of shapes and szes. 
But :here are oniv zwo kinds 
ei 	annual and pe:enniai 

Anrualts 
Anni flowers grow for one season 
and :her- die. Thev often provide bri 
flowers 

 
±az gr.w verf quckiv during 

Warm wea±er. Thus, annuas g:o;v 
and bxui during spring. summer. or 
fa.: and die after the flrst frost .Ne;v 
3ne3 most be pamed—eirher from 
seed or young plans—everv vean 
gerne exampies .a -., e mpatiens, perw! 
kes. marigolds. and ansies. The ch 
at the end of this chaprer is a hepful 
too f:: paming garden annuals. 



Ptanting and cutture 	e cted garden annuals 

Aqeralurn After last frost Seisbade or 

Sun 

Balsam ss: 	2s Sun 

Calendula scr. C C 	.a:e Shadeorsun 

Calliopsis Es: 	-s: Shade orsun 

Candytuft sarr 	.s:e Shade or sun 

China aster Atz 	ss: 	:s: Shade or sun 

Codscoirb After last 	c.s: Shacie or sun 

Coleus Sow indoors ariytime; Sun or 
outdoors after last frost partial stiade 

Cornflower Early spring Partial shade 

Cosmos After last frost Sun 

Dahlia After last frost Sun 

Forgetme-not Spring or summer Partial shade 

Four-o'clock After last frost Sun 

Gaillardia Early spring through Sun 
summer; shade in summer 

Globe amaranth Early spring Sun 

Impatiens lndoors anytime; set out Partial shade or 

after last frost deep shade 

Larkspur Late fall in South; Sun 
early spring in North 

Lupine Early spring or late fall Sun 

Marigold 	 After last frost 	 Sun 
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5 10 to 12 Pinch tops of plants to encourage branching; 
remove dead flowers. 

10 10 to 12 Make successive sowings for probnged 
booming period; shade Summer plantings. 

10 12to14 

10 8tolO 

8 lOtol4 

20 8to12 

8 10 to 12 For best plants start eary, grow in co!d 
frame; make successive sowngs for 
proonged bloom. 

10 lOtol2 

10 10to12 

5 12to14 

5 lOtol2 

5 12 to 14 For maximum bloom, sow several weeks 
before other annuals. 

10 lOtol2 

5 12 to 14 Store roots; plant next year. 

20 lOtol2 

15 	lOtol2 

15 	lOtol2 

20 	6 to 8 	Difficult to transplant; grow in peat pots. 

20 	6 to 8 	Soak seed before planting; guard against 
damping-off (disease). 

5 	10 to 14 	High fertility delays bloom. 
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Moraing glory After last frost Sun 

Nasturtium After last frost Sun 

Pansy Spring or summer; Sun or shade 
shade in summer 

Petunia Late fall in South Sun 

Phlox Early spring Sun 

Pink Early spring through Sun 
summer; shade in summer 

Poppy Early spring through Sun 
summer; shade in summer 

Portulaca After last frost or in late fall Sun 

Rudbeckia Spring or summer; Sun or 
shade in summer partial shade 

Salpiglossis Early spring Sun 

Scabiosa Spring or summer; Sun 
shade in summer 

Scarlet sage Spring or summer; Sun 
shade in summer 

Snapdragon Spring or late fall Sun 

Spider plant Early spring; spring or fafl Sun 

Strawflower Early spring Sun 

Summer cypress Early spring Sun 

Sunfiower After last frost Sun 

Sweet alyssum Early spring Sun 

Sweet pea Early spring or late summer Sun 
through late fall 

Verbena After last frost Sun 

Vinca After last frost Sun 

Zinnia After last frost Sun 
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24 to 36 Reseeds itsetf. 

8 	8 ta 2 	For ccc: 	arow 0 cc: o Ow.rt:fltv. 

10 	 :c 8 	ces ccc: 	-_C c.  

10 	12 to 

10 	6loE 

5 	8to12 

5tolO 

10 	lOtol2 

20 	lOtol4 

S:rt ncocrs eanv r. sorna: 	coo. 

Star 	oC.Crs  ey 	Sornq K 	coc1Y 
remove dccc 1rs, 

Diffic::c:-a - z•a:c--inpeat:: 
makss.ccessve:a--cs. 

Perennial grc..v n a s . ....ual; blooms first var 

15 	10 to 12 Needs Supports; avod cotd, heavy sol 

10 	12 to 14 Remove old flowers. 

15 	8to12 

15 	6 to 10 Start cool; pinch tips to encourage branching 

10 	12 to 14 Reseeds freely; pinch to keep plant short; 
water and fertilize freely. 

5 	lOtol2 

15 	18to24 

5 	12to14 

5 	10 to 12 Damps oft easily; sow in hills; do not t 

15 	6 to 8 Select heat-resistant types. 

20 	18 to 24 Pindi tips often to encourage branching. 

15 	10 to 12 Avoid overwatering. 

5 	8 to 12 Thin after plants begin to btoom; remove 
poor-fiowering plants. 
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Nurturing Your Gardn 
Cordens soeme 

xeaovr:: 

vm ga:... 

he rst tace. The ci av-;g. 	Dunze  

Preventive Me a s u res 
Cre Ei a r 	i uni.: 

iaterThefIcwg?reo-  

dcrage garden r?e: 

L Use ciean. weL-drained 

Grow 

	 st- 

plarus zha zare v -ut€d er ziative to vour 

growing region. 

oiweedangrasin 

Plant rongsmeiling pianz soh a marlgoid 

dconrage mzvamed hugs, 

suirreIs. ar.i deer. 

6. Ader zhe erowdzg seasom rec 	 inta :he 

cemost bin. 

Destrov er ezeueriv diszie 	 = 

. Dc noz ccli 11 aiszh. 

vozzr garugn. 

When von are ;verkirzg 	 . a gocd zirne 

vhaveabout 
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Bees, biras, butterflies, bats, and many flying insects have 

something in common:They are all pollinators, vital for 

flowering plants and the production of many of the fruits and 

vegetables we all enjoy. In recerit years, scientists have been 

concerned about the dectining populations of potlinators, 

very likely caused by habitat loss and devastation. What can 

you do? Take care in using pesticides and herbicides, and make your 

garden friendly tor pollinators with plants and trees that attract them. 
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"Supercharged" Fruits and Vegetables 
What if farmers could grow fields of potatoes, corn, and strawbemes 

that could protect themselves from frost, disease, and insect pests? 

What if the rice you eat at dinner could protect you against blindness 

and reduce the risk of cancer? "Supercharged" fruits and vegetables 

like these are the promise of a scientific fleld of study called agricul-

tural biotechnology. 
Scientists in this field use techniques such as genetic engineeririg 

to create, improve, or modify plants, animals, and microorganisms, 

according to the U.S. Department of Agriculture (USDA). Genetic 

engineering is the process of cutting and pasting" genes within one 

species or from one species to another. So, for example, a gene that 

protects a plant against early frosts can be inserted into strawber-

ries; or a gene that increases crop yield can be added to cern, so 

that a farmer produces a bigger crop than usual. 

Some "supercharged" fruits and vegetables already exist and 

have been tested and approved by the USDA's Animal and Plant 

Health lnspection Service. A few examples include insect-resistant 

potatoes, corn, and cotton, and longer-lasting tomatoes. And experi-

ments continue, so that one day wheat will grow in fields that are now 

unfavorable to the crop and bananas will contain edible vaccines. 

58 GARLL G 



like athiete's foot. And sornetimes they are bacterial, like a 
cavity in a tooth. Most stern, leaf, flower, and fruit diseases 
are caused by viruses, bacteria, and fungi. Most root or soil-
borne diseases are caused by fungi. 

Bacterial diseases are caused by single-celled organisrns 
that feed on planes to survive. The host plant becornes diseased 
because the bacteria take nutrients from and cause darnage to 
the plant's structure. You can control bacterial diseases with 
bacterial soaps rnade specifically for the garden. These soaps 
kill the harrnful bacteria without harming beneficial insects. 

Fungal diseases are caused by rnulticelled, threadlike 
organisrns called fungi. Fungi grow and produce spores, or 
new cells, that spread with wind, insects, or water. Fungal 
infections darnage ehe plant structure. Once weakened by 
fungal infection, a plant becornes vulnerable to other diseases. 
To prevent fungal disease frorn infecting your plants, pick off 

dead or dying leaves and use clean garden tools. Planting 
fungus-resistant plants and using antifungal sprays and soaps 
also help control disease. 

Many types of planes have varieties that are resistant to 
fungus. Check the seed packet or the identification stake that 
cornes with prestarted planes in the garden center. A fungus-
resistant plant will be listed as "resistant to powdery rnildew" 
er "resistant to gray rnold." 

Viral diseases spread arnong plants the sarne way they 
spread arnong hurnans. Planes infected with viral diseases grow 
deforrned leaves, flowers, and produce, and might change color. 
Viral diseases are difficult to control. In most cases, the affected 
plant rnust be rernoved from the garden and destroyed. 

What to Do With Infected Plants 

Sometimes, plants 

become diseased 

because of 

environment& 

prob'ems: 

pollution and too 

much ortoo little 

sun, nutrients, 

or water. 

If you have to remove a diseased plant from your 

garden, you should destroy lt. This prevents the 

disease from spreading to other plants.You can 
dispose of infected plants by burning them, but 

that might require a local permit. An easier and 

safer method of disposal is to place the affected 

plant in a plastic garbage bag, seal it, and put the 

first bag into a second plastic bag. Seal the sec-

ond bag and place lt into the household waste bin 

for the waste company to remove. 
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The most common environmental]v based diseases are 
chiorosis and soil salinity. Chiorosis is caused by a lack of iron 
in the soil. Soll salinity results when overwatering and overfertil-
izing leave too much salt in the soil. Both problems can be cor-
rected with readily available organic or synthetic soll additives. 

Garden Pests  

IN ROOTS 
Root diseases are the hardest kind of 
plant problems to detect and correct. 
The plant might wut or die completely, 
without an obvious cause. When a plant 
becomes sick or dies from root disease, 
it is usually caused by water mold fungi 
that are too small to see with your eyes, 
or by immature insects, called grubs 
or larvae. 

If you suspect root disease, soak 
the area with diluted dish soap. (Mix 1 
tablespoon of dish soap with 1 gallon 
of water, adding the soap to the water 
to reduce foaming.) Grubs will surface 
within a few minutes. You can see grubs 
with your eyes. If you do not see any 
grubs, then a fungal infection is likely 
the cause. Gently dig an inch or two 

deep around the base 
of the affected plant. 
If there are no signs 
of grubs, remove the 
affected plant from your 
garden and destroy it. 

Here are some common pesky garden critters 

that need to be controllod. 

• Aphids 	 e Japanese beetles 

• Cabbage maggots 	• Mealybugs 

• Caterpillars 	 • Mexican 	 Croton caterpillar 

• Colorado 	 bean beetles 

potato beetles 	• Scale insects 

• Cutworms 	 • Tarnished 

• Flea beetles 	 plant bugs  

/ 



ON LEAVES 

Problems on leaves are easier Co see, because of ehe plwsical 
evidence: a chewed leaf, spieler web, or bug droppings. 
Sometimes vellow leaves are ehe onlv symptom, but yellow 
leaves are usualiv caused by a root disease, not a leaf disease. 

The safest vav to control harmfui inseces in your 
garden is to pick them oft (using gloves] and desrm 
them. \bu can use insecticidal soaps or spravs, bot 
often kill the good bugs as weil. Yellow leaves rnighe 
indicate what is called iron chlorosis, You can easily 
repair this problem hy adding iron Co ehe soll. 

Your local garden center or extension service will 
be able Co heip you diagnose plant diseases. Follow 
these steps to obtain a sample of ehe Problem: 

Step 1—Using a resealable plaseic hag, capture the 
sarnpie fresh from your garden. 

Step 2—Open ehe bag and gentiv place ii around an 
infected 1cM or group of leaves. 
Step 3—Try Co catch at least one insect, if possible. 

Step 4—Seal ehe bag on bsth sedes of ehe stern ehen 
clep ehe stern 

Step 5—Push tlee stern ineo ehe hag. 

Step 6—Seal the hag completeh 
Step 7—Take the sample Co \ our garden center or 
extension service as soon as possible so ehe sample 
remains fresh. 

Step 8—Follow ehe instruceions provided by the 
agriculeural professional, 

ON VEGETABLES OR FRtJITS 

Like leaf Problems.. disease or insect darnage on prode:ca 
is easv to see. The vegetable or fruit will have hol- o: 
soft spoes on its skin, lt is best es 
remove the darnaged produce 
from the plant and dispre 
of lt. Do not eae fruits or 
vegeeables that have 
obvious insect damage. 
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F,  eipYour Garden Grow 
ny people thirik that all 	e harrnful, but this is not 

true. Sorne bugs are tun, and some bugs are verv imporlant 
members of our garden families. Good bugs pallinate our gar 
dens and eat the bugs we da not want there. Unwanted bugs 
eat, damage, or destroy garden plants. Diseases also attack the 
plants, lt is important to know 1mw 10 control all tvpes of pests 
in your garden. 

Organic controls are natural methods of garden management 
that do not harm the environment. Man' inorganic controls 
contain toxic chemicais that kill beneficial insecis, hirds, and 
other wiidhfe. Thev also can leave harmful chemicals an the 
food wo eat. By using arganic garden practices, such as soll 
building, composting. plant care, and preventive pest control, 
you can create a garden that needs linie outside" heip. 

Organic Controls 
The benefits of using organic controls include 

the following: 

• Cuttural controls reduce the number of pests by 

keeping the plants healthy and the garden clean. 

• Biological controls reduce the number of pests by 

using living creatures, such as birds, beneficial 

bugs, and microbial sprays, to control insects and 

plant diseases. 

• Physical controls keep pests away from your 

garden by using barriers or by removing them 

by hand. 

• Organic chemical controls use chemicals that occur 

naturally in plants or minerals. These chemicals 

break down more quickly and have fewer toxic 

effects on the er,vironment.They are used by 

organic gardeners only as a last resort. 



BENEFICIAL BUGS 

One of the easiest ways Co control pests in your garden is Co 
let nature take its course. As you know, within the food cham 
small c:eatures fall prey Co large creatures. The same principle 
can be ;ed to vour garden. Lee ehe good bugs eat Ehe bad 
h..gs 	won't have tu spend tirne picking and squashing 
the 	The following list descbes beneficial—good- 
bugs 	can invite into your garden to heip control 
insect 

: 

'..- 

‚ 

•. 	 - 

ri 
. 

via 
rnatodes 

• Nematodes are heile wormlike parasites that feed on 
grubs and bad worms in Ehe soil, such as Japanese beeile 
grubs, root weevils, wood-boring caterpillars, armyworms, 
and billbugs. 

• Green lacewings produce ehe hungriest babies in ehe bog 
world. Their larvae have huge appeeiees for aphids, other 
smahl insects, insect eggs, and spider mites. 

• Parasitic wasps, hike ehe tiphia wasps, will not bother 
people or pets, hut ehey do destroy garden pests. They 
reproduce by, Iaving eggs in a host insect or insect egg, 
generaliv those of aphids, whiteflies, cahbage loopers, and 
hornworms. The larvae Ehen eae the host, thereby removing 
the pest from your garden. 

- 

Japanese beetle 
grubs 



	

Syrphid fly larvae eae apakis, nzeaiyhi, 	sma r insects like gnats. Adults are oben called hoyer flies 
because thev hoyer over nectar-produci ng flowers. 
Thev do not sUng. Sometiines, thev are large enotgh 
to  be confusecl with a smail humminbird. 

• Red tadybugs, or iadv beeties, eat meal\ hugs. apheds, 
and young scale insects. Orange lady,  beetles, however, 
are destructive tu manv garden flowers. 
Ground beetles, sometimes calied black heetles, eat 
dirt bugs—the kinds of insects and pests that make 
el 2ir homes in vour flowerbeds, Iawn, and patio con-
tainers. Ground beetles eat cutworms, root maggots, 
slugs, and snails. 

The md Iadbu 
makes a good 	 3 
garden resident. 

Assassin bug 

• Assassin bugs eat film, mosquitoes, beetles, ami large 
caterpillars. Thev have horns. They hite. They squeak. 
They,  hatch in June. Thev are not very "nice" bugs, hut 
thev eat Elze bad guys. Thev are aptly named. 

• Tachnid flies love Queen Anne's lace, diii, and parsley 
Thev also will nzunch on most ans' bad caterpillar, as 
well as gvpsv moth Iarvae. 

• Rove beetles are these linie black or brown bugs that 
skittle away when vou clear away mulch or pine straw 
tu plant an annual or yank a weed. Thev look like httle 
scorpions hecause they keep their abdomens pointed 
upward while thev move. Rove beetles eat apheds, spring 
tails, mites, slugs, snails, 11v eggs, and maggots They are 
also httle compost machines, eating and breaking down 
decaying organic material. 



ir Attract Butterflies to 
Your Garden 
Besides being pretty and tun to watch, butterflies 
help pollinate your garden.Vou can attract butter-
flies by growing plants and flowers that contain a lot 
of nectar. Some nectarous plants are azalea, black-eyed 
susan, catnip, daisy, goldenrod, lilac, marigold, 
honeysuckle, zinnia, and, of course, butterfly bush. 

If you grow plants on which butterfly larvae 
(caterpillars) feed, called larval plants, butterflies will tal 
up residence in your garden. Some larval plants are ast 
cover, dill, fennel, milkweed, nasturtium, parsley, 
snapdragon, sorrel, verbena, an viol et. You will 
notice leaf damage where the larvae have fed, but 
the damage is temporary and usually minor. 	Baltimore butterf 

Different butterflies teed on different plants 
during the larval stage. For example, monarch butterflies feed on 
milkweed, swallowtail butterflies feed on parsley, and American 
copper butterflies feed on sorrel. By planting a variety of larval plants, 
you can increase the variety of butter -flies in your garden. 

Last!, do not forget one of the best garden friends of all, the 
toad. Toads eat iust about all bugs, good or bad. In general, toads 
are weicome in gardens because most of Ui 	armless a 
there usuallv are more bad 
bugsthangoodhugsinarw 
garden. You can encourage a 
toad to move into vour garden 
bvprovidingitahome. 

Toid hauses are garden 
accents that look like upside 
down clav pots with linIe 
doors. Some even have 
windows and chimnevs. 
\ou can make one h 
bun mg a das pot halfwa 
on its side, so there is room 	‚. 
enough for a toad to move 
into the house. 



Come Play in My Garden 
These plants will attract beneficial 

garden creatures. 

Angelica Marigod 

Bee balm Parsley 

Buckwheat Peony 

‚ Calendula Peppermint 

Candytuft Queen Anne's lace 

j
Chinese cabbage Rudbeckia 

I Cilantro Spearmint 

Clover Sunfiower 

Daisy Sweet alyssum 

Dill Thyme 

L Evening primrose Valerian 

Fennel Yarrow 

Ar 

COMPANION PLANuNG 

Companions are friends. Friends heip each other. Certain kinds 
of plants ran heip each other. Planting marigolds, garlic, or 
other herhs is a cornmon wav to control garden pests. Cern-
panion niants can protect crops bv producing an odor that 
repr :s .Manv kinds of companion plants, such as dill. 
are nurseries for larvae of heneficial insects. (Butterflies lav 
eggs in dill, then the larvae eat the eggs. Taik about a 
protein-rich hreakfast!) 

Some plants distract deer, squirrels, and other furr 
friends who use fiowerbeds and gardens as a valk-through 
restaurant. Deer would rather eat soybeans and huckwheat 
than azaleas and roses. Marigolds contain pvrethrin, which is 
the chemical most commercial flea spravs use to ward off the 
pet-prone pests. Pvrethrin is one of the few chemicals permitted 
in organic gardens. Squirreis, mice, and other vermin dislike 

e chei: 	: much as thev do fleas. 

8 



Rank and Smelly Sulfur 
Farmers have been using sulfur for hundreds—perhaps thousands-
of years to repel garden problems. lt decreases the pH of alkaline soils, 
which repels some pests, including fungi and mites. Snokes are particu-
larly repelled by its odor. Sulfur might harm beneficial bugs, so use it as 
a last resort to kill fungal diseases, and under dose adult supervision. 

INSECTICIDAL SOAPS ANDWASHES 

Bugs sometirnes leave behind droppings, which attract more 
bugs. One way of controlling unweicome bugs in your garden 
is to use a natural insect soap. And don't forget: Spiders build 
webs that catch dirt and insects, too. 

!nsecticidal soaps are specially made so!utions of fatty 
acids that kill insects like aphids, mites, and whiteflies. The 
soap paralyzes the insect, which will then die of starvation. 
lt must be app!ied every two to three days during an infestation, 
You can buy prepared insecticidal soaps, but many organic 
gardeners use a mixture of 1 to 3 tablespoons of gentle dish-
washing soap (not detergent; read the label to be sure) per 
gallon of water in their garden sprayer. 

inorganic Controls 

The most important thing to remember about inorganic, or 
synthetic, pest controls is that they are dangerous and toxic. 
The poisons they contain are harmful to your family, your 
pets, good bugs, wildlife, and the water supply. When used 
incorrectly, they can affect streams, rivers, ponds, and lakes. 
Always ask an adult to help you correctly and safely use 
pesticides, fungicides, and fertilizers. Start by reading the 
label on the container or package and closely following the 
manufacturer's instructions. 

For example, caterpiliars are not good for a vegetable 
garden, but the butterflies they become are helpful for a flower 
garden. If you kill the caterpillars, you are killing the butterflies. 
Before using an inorganic control, you might consider compan-
ion planting dill or milkweed to give the caterpillars something 
to munch on instead of your vegetables. 
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PESTICIDES 

Pesticides, also called insecticides, are chemical mixtures that 
kill bugs. Properly used, they provide quick, effective ways to 
control insects and disease in your garden. lmproperly used, V  they can make you very sick. 

Each pesticide is required by federal law to contain a label 
that lists the diseases or insects for which it should be used, 

Aways carefufly the plants on which it should be used, the ingredients it 
contains, and safety precautions. Many states further regulate 

read the label on the use of some pesticides. lt is illegal to apply pesticide to a 

all pesticides, plant or pest not listed on the label. 
When no other means of pest control has worked, von 

fertilizers, and may choose to use a synthetic pesticide as a temporary means 

other garden to control a serious infestation. A healthy natura1 environment 
is a balanced system. A diverse garden contains the plants 

treatments. Follow and natural controls that should maintain this balance. When 
the manutacturer's it does not, pests invade and damage begins. Hefe are some 

comnionly used pesticides. 
nstructons, 

Azadfrachtin. ljsed for insect control and some fungal 
and use these diseases like black spot and powdery mildew. 
chemicals only Propoxur. lJsed in earwig baits and wasp spray, hut unsafe for 

under dose use on edihle plants, fruits, and vegetables. 

adult supervision. Bacillus thuringiensis (calted Bt). Paralyzes and disintegrates 
the stomachs of the insects it destroys. lt is poisonous to 
caterpillars, mosquitoes, and seine beetles. 

Contact dusts. Powders that ding to the outside of plants and 
typically suffocate insects that come into contact with it, 

Boric acid and diatomaceous earth are the most 
commonly used dusts. All are harmful 

if inhaled. 

Diazinon. The only chemical control 
for seil pests in gardens. Unfoi tunately 

this chemical also kills lightning bog 
larvae, bees, and birds. Use it sparingly, 

if at all. 



Fungicides. These are dusted or 
sprayed onto foliage to kill or prevent 
fungal diseases. Some fungal diseases 
include powdery mildew, rost, black 
spot, leaf spots, and azalea petal blight, 
lngredients of fungicides include 
capean, triadimefon, triforine, calcium 
polysulfide, sulfur, and chiorothalonil. 

Malathion. A broad spectrum pesticide 
commonly used on vegetable and 
ornamental plants. lt is toxic to bees. 

OH sprays. These smother insects that 
come into contact wiCh ehem. They 
are helpful for controlling aphids, scale 
insects, and mites. Use carefuliy on 
tender young leaves and flowers, as the 
oils can burn the tissues. 

- 

Pyrethrins. Natural insecticides  
derwed from the Pyrethrum daisy.  
Marigolds also contain pyrethrins. In  
sunny areas, pyrethrins break down in a few hours. They are 
the main ingredient of most flea sprays, powders, and collars. 	Avoid inhaling 
They are also effective againse flying insects. 

Rotenone. An insecticde used to control chewing insects on 
chemicals—doing 

 
vegetables. lt is highly toxic to fish. SO can damage 

Carbaryl Commonly used in vegetable gardens Co thwart your airway and 
chewing insects. lt is not effective against sucking insects, lungs too 
and often destroys their natural predators. II is highly toxic 
Co earthworms and honey bees. 

Systeniic pesticides. Absorbed by plant roots or leaves and 
are effective on insects that eat either. Systemic pesticides are 
not safe for use on edible plants, fruits, and vegetables, 

r 
r 
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Garden Chemicals: Think Safety 
• Read the label and follow the manufacturer's instructions. 

• Use pesticides, fungicides, and fertilizers only under dose 
adult supervision. 

• Keep all pesticides, fungicides, and fertilizers in original containers. 

• Never combine pesticides, fungicides, or fertilizers. 

• Store chemicals tightly closed, away from food, and out of the reach 
of children and pets. 

• Wear proteetive gloves, ciothing, an air mask, and safety glasses 
when preparing and applying chemicals. 

• Wash your clothing, skin, containers, and sprayers thoroughly after 
you have finished. 

• Stay out of treated areas until the spray is dry or the dust has settled. 
Keep pets ind small children out of the area. 

i 

A chemical burn 	not be immediately noticeable. 
However, as long as the dr chemical is on ehe skin, lt will 
continue to burn. Quickly brush off as much of ehe chemical 
as possible using a gloved hand. Dilute ehe exposure by 
continuously flushing the area with water tor at least 15 to 20 
minutes and seek medical attention. For more Information 
about chemical burns, see the First Aid merit badge pamphlet. 
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FeedingYour Garden 
Leke von, vour garden needs food 
10 grow streng and heaithv, ad 
for vour garden is called 1 

which can be dry er liqt cl. 
Dry fertilizers come in pellei 

tahlets, stakes, er pewders that v 	 -. 
nrp1 hy hand er usmg a m' 

der thandheld er pu 	.‚ 
usualiv tirnereleased, 

uzeaiIlllg that thev release a little 
of their nutriems ivith each wate 
ing er rain shewer. lt is important - 
to spread dry fertilizer lightiv and 
eveniv, or von ceuid harm the  
planes vou are tn'ing to feed. 
Drv fertihzers werk best for large 
applications, such as trees, 	 ‚' 
a vard, or a large garden er farm. 

Liquid fertilizers are enixed with va md oured 
er spraved ente foliage er around ehe plant's base. Liquid 
fertilizers provide ehe plant with quick and easv-to-abserb 
nuerienes. Because thev are dhiuted, there is little chance 
of harming tender foliage Liquid fertilizers werk weil for 
centainer planes, water gardens. and small garden plees. 

Drv and liqth ' fer zers include the fellowing; 

• Complete fertilizers contain all of the primary nutrienes: 
netregen 	;;:imrus iP, and patassium (K). These 

Jes:ribed later in ehis secuen. 

• Special-purpose fertilizers centain nutrients fer a particular 
kiev: of plant, öu meght see fertihizers labeled "African violet 
feod er "cameflia foed," speciallv mixed with the nulnents 
these plants need most. Special-purpose fertilizers also can 
centain ene er ewe of the prirnarv nutrienes. Simple fertilizers 
contain onh ene of the primarv nutnents. 

• Organic fertilizers, made from the decaved remai::s of 
liveng erganisms, include blond meal, manures, cc:r: ocs:ed 
vard waste, erganic humus, ancl worm castings, 

Just bke pesticides 

and fungicdes, 

inorganc and 

synthetic fertiiizers 

are toxec and 

dangerous, and 

require special 

handhing. You 

shou d obse"•:s 

the same saey 

precautions »•i 

synthetic fe :zess. 



W}-{ATDOTHE NU13ERS MEAN? 

Fertihzers are compi:: mixtures of the different mitrients 
plants use. There are rnanv kinds of fertilizers für manv kinds 
of gardening. All fertilizers have at least one thing in common: 

the number system used to measure the nutrients in the product. 
higher the number, the more nutrient in the fertilizer. 

• The first numher measures nitrogen N). 
\trogen lielps plant grow lots 01 health\ lob 

lt is also the nutrient that all plant, needto 
ALLPURPOSE 	

age.   

 T 	
survive. A plant vith a nitrogen deflciencv might 
have stunied growth. ellov leaves. or an overall PLAuli  

F OOD 	iight greert color vhen it should he dark 

The second numher measures phosphorus P). 
/ 	 Phosphorus helps plants, especially lawns, 

_4 	cievelop strong rom 

-: .".'2 	.'i.2,. 	• The third ni.uiber measures potassium (K). 
 Pota ss i urn is tue energv booster that heips annual 

and reen.riai riants produce a tot of flowers or 
.ihies .\iong vith nitrogen, potassiurn helps 

we~~7  • - grass ani pants a deep green color. 

uple, take a nuxinre of 20-20-20. This 

- 

 
l izer  -• 	1S 20 percent €i 

ni 	- -: 	Aled dfl ab-purpose fertilizer 

- 	 - . 	 - -..s- - 	Lies eai .imoums of all prirnacy 

	

-- 	 pe. -------- --and soil von have 
- 	 terr 	ich ;ctbzer to use. 

- 	
‚-J HOMEMADE FERTILIZERS 

- 	
- 	 rden€r prel 	ike their on leruhz 

CN. Organic and homemade fernhzers are derived 
_________ 

- •- 	- 	
tiin natural things like decaving plants, food. ancl 

- -- - ...- 	 - einliworm castings. Because !hee fertihzers do not 
ornmercial 	 thetic chemicals i n to the soils or plar/. :rianv gardeners 

compost LW1 	beleve this is a healthier wav to garden. This sc:tion descrihes 
oruamc and homemade fertilizers, as weil as how to construct 
compost and verniipost uns. 

What Is composting? Composting is the recycling of organic 
matter like grass clippings, leaves, and raw kitchen vaste 
(no cooked foods!) such as fruit and vegetahle peelings. apple 
cores, and eggshells. Compost hins are easy to make and use. 
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u:ai 	:ation in vou:v 
ardeners ker' cn1pest bins in 3n area iia eceives 

ii sun and cnvenienr zo iheir garden This ensures that 
the mn maimains a c.nsantiv warm temp'rature vear-reund. 
Once :oi have founi a sunuv loaron for vonr compest bin, 
ciec the supphes sred beiow Az" an adult to heip von wiiii 
this r:crec: beca.:se :he cmposl hrn materia;s are heavv and 
buk er cne cerson lo he'd 

ih hui von: compost hin. garbe: the 
cwig supphes: 

Fn: wooden paiels 

4 wood rcrews C.7 wcod nais 

• One 	 iaaich Uhe kind used tor 

sc:een doersr 

• 5x cesne: hraci--- - - -s shwn in :he ijinsifarior 

• Th:ee nges as shown in the ustrarion 

• Heavv pasEic sheering ii vmi hve in a dr -v climate 

• Weed maning a woven plastic marerial 

• Brcnvn drv items. s'jcir as eaves. dned hav. and 
dr:ed grass ciipings 

• Green wet horns. such as rresh gass dipr 
raw kirchen wasre no :neat darv prodn 

•Vazer m-eierabv irarn a garden hose. 

Cornn 	rirese stens ro brdid and frII vnu: conrposr 
hin. \hu zart hurv kirchen scr-rs von gc hut make 
sure ai kirchen. scraps a:e bwied deep in the piIe 1C 

keep animaTis and insects irom dignntn thom im. 

Step 1 —Using the co:ner brackers 	sir.wn. 
sc:ew or nail ;h:ee oi ihe nallets :. 	her at 
ihre,-- nzinis Ort cach side. 

Step 2—Aaach the burgos :c the rra edge 
ol ute hin so :hat the fourth za]er - -- 
bke a dzon 
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d. Continue Iayering in the following order 
until the bin is full or you have added all 
the waste: (1) sticks or hay, (2) brown 	 t Iayer, (3) green Iayer, and (4) brown layer. 

When the bin is full, soak it with the 
garden hose. The entire pile should feel like 	r' / 
a wet sponge when you touch it. Cover the 
inside of the bin with another layer of weed 
matting, then secure the cover of the bin by 
laying large rocks on it. Have an adult heip 
you attach the cover to two corners of the top 
of the bin. Stapling or nailing the cover will 
help secure it during bad weather. 

Using a shovel, hard rake, or pitchfork, 
till (turn over) the contents of your bin once 
a week. When you have turned the pile, hold 
your bare hand near the center of it. You should feel heat rising 
frorn the pile. In the winter, you might see steam emerging as 
you till. This heat means your pile is composting weil. A cool 
pile will need more green waste or water to get it going. 

Add new ingredients and water when you till. Your compost 
should be ready in three to six months. 

Tip: Remember 

flotte incksde 

cookod foods, 
you make many choices: 	 i 

What kind of pest control  raw er cooked 

and fertilizer will you use, 

if any?What kinds of plant 
meat, or dairy 

items, because 
will you include? 

"Stewardship gardening" "green gardening' they cannot be 

"environmental gardening," and "sustainable garden- composted 
ing" are all terms that refer to the same basic ideas 

successtully. 
and goals.That is, how can people grow the garden 

they would like, but at the same time do as little  

damage to the environment as possible? 

How Green Is 	 - 

zea 

Your Garden? 
When you create a garden, 
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Mir 
:‚ 	9ere are same of the ways you can help 

.reerve natural resources as you garden. 

'.'henever possible, use etectric or 

' 	 manual lawn equipment instead of 

; 	 those with gasoline engines. Using a 

gasoline-powered Iawnmower for an 
hour produces the same amount of 

pollution as driving a car 100 miles. 

Choose hardy plants suitable for your 

region. Such plants will have more 

natural resistance to local pests, and 

therefore need less pesticide. 

Make your own compost.You are recycling what 

would have gone into the trash, and creating your 

own fertilizer instead of purchasing it. 

Plant trees. In addition to emitting fresh oxygen 
and controlling soll erosion, well-placed trees can 

shade your home in summer and buffer the cold 

winter winds. 

• Plant natural pesticides such as garlic and 

marigolds. Let beneficial insects such as 
ladybugs fight your plants' enemies. 

• Conserve water. Use mulch (but not Cypress 
mulch) to keep soll moist. 

Water plants (preferably v 

early in the morning) with a 

soaker hose to reduce watet 
waste and evaporation. 

• Make a happy home for 
wildlife. Birds, buttorflies, 
and other critters are bei g 

pushed out of their natural 
homes as humans intrude 

on their habitats.Your 
garden could provide a 

muchneeded refuge. 

1i 

A1 ,  il  
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What Is Vermiposting? A vermipost is a worm bin filled 
with—you guessed it—worrns, and is maintained by 
gardeners to generate organic compost. Vermiposting is a 
bit more complicated than composting. But even with the 
extra work, lt can be a lot of tun to watch worms recycle 
your kitchen waste. Worm castings are highly prized by 
organic gardeners as a potent, natural fertilizer. 

You will need 1 square foot of surface space in your 
vermipost bin for each pound of waste. To determine how 
large your vermipost bin should be, measure the kitchen 
waste your family produces for one week. Collect raw 
vegetable and fruit peelings, coffee grounds, and egg 
shells in gallon-sized airtight plastic bags (zipper freezer 
bags work best). Store the waste sealed in the bags in the 
refrigerator for one week. Use a standard bathroorn scale 
to weigh your collection at the end of the week. 

To help meet the merit badge requirements, you 
may reduce the size of your vermipost bin to compost 
half the weight of your family's weekly waste amount. 
If the weight is 5 pounds, build a small vermipost bin 
to compost 2.5 pounds of waste. You can increase the 
bin's size later on. 

Once you have determined the size of bin, gather 
the supplies listed below: 
• Plastic or wood container, at least 8 inches high by 

12 inches wide and 18 inches long 
• Shredded newspaper 
• Clean builder's or sandbox sand 
• 1 to 2 pounds of red wiggler worms (purchase 

from organic gardening centers, the internet, or 
mail order catalogs) 

• 5 pounds of unbleached, unpainted aquarium gravel 
• Tray to catch drainage 

Follow these steps to build your vermipost bin. 

Step 1 —Punch holes in the sides and ends of the 
container to allow air to circulate. Holes should be about 
2 inches above the bottom. Punch three smail holes in 
the bottom of the container to catch any drainage. 

Step 2—Layer 2 inches of the aquarium gravel in 
the bottom of the container. This ensures drainage. 

L _sf a 
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Step 3—Tear b1ackand-white newsprint into 1- and 1/-
inch strips. Do not use colored newsprint, advertisements, 
or magazine print. The dyes used in the inks are toxic to 
worms and will ku! them. 

Step 4—Moisten the strips with water and mix them 
with a few handfuls of sand. 

Step 5—Fill the container three-quarters full with 
the mixture. 

Step 6—Buy 1 to 2 pounds of red wigg!er worms. These 
worms are a kind of earthworm specifically adapted to 
eating rotting vegetable matter. Other kinds of worms will 
not perform this kind of composting. You can buy red 
worms at organic garden centers and through ehe internet 
or mail order catalogs (with your parent's permission). 

Step 7—Place ehe red worms, soil and all, 
in ehe container. 

Step 8—Add approximately 2 inches of dry shredded 
newsprint and cover the container with a solid plastic 
or wood cover. 

Step 9—Feed the worms once or twice a week by pulling 
up some of ehe mixture and burying waste in small holes 
at different locations in the bin. Do not feed the worms if 
they have not finished their last meal. Overfeeding causes 
the food waste to sit around too bog, which creates a 
foul odor and attracts flies and gnats. If you overfeed the 
worms, stop adding food waste until ehe worms have 
composted what is already in there. 

Five pounds of kitchen waste would equal 

5 square feet of surface area in a vermipost 

bin, The bin would need to measure at least 

12 inches wide and 5 feet long to accommodate 

enough worms to consurne all that waste! 
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Step 10—Find a warm location where the temperature 
will remain between 55 and 85 degrees. Colder or 
hotter temperatures may kill the worms. The crawl 
space beneath a house or a shady corner of the yard 
are good locations for vermipost bins cluring the 
spring, summer, and fall. In the Winter, vermipost 
bins should be moved indoors to the basement or 
other unused space. 

Step 11 —Place your bin on top of the blocks on the 
drain tray. 

Step 12—Empty the drain tray into a bucket as needed. 
Save the juice in an old milk container or plastic soda 
bottle. You can mix this juice with water to make liquid 
fertilizer for your garden. 

After about two months, you will see dark material that looks 
a lot like coffee grounds beginning to form at the bottom 
of the bin. These are the worm castings. Genily spoon the 
castings out into another container and add more bedding for 
your worms the next time you feed them. Use the castings to 
fertilize your garden. 

What Do Worms Eat? 
You can feed vermipost worms any of the following: nongreasy 

leftovers, fruit and vegetable peels and scraps, bread, coffee grounds, 

tea bags, and ground eggshells. 

Do notfeed worms dairy products, meat, or bone products because 

worms have difficulty eating these and the items will decay stowly, 

attractirig flies and rodents and creating foul odors. 
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All About Bees 
You rnay have never thought niuch ahnut lionev hees, but 
there has heen a strong relarionship beiween bees and humans 
for thousancls of years. Without these winged creatures, many 
of our fond sources would be in great peru. We rely on honey 
bees not oniv for the sweet honey thev make, hrn more impor-
tantiv for their aI>ilitv to pollinate manv of ihn crops ind live-
stock feed our farmers grow. 

The PoHination Process 
Sonle plants can produce seeds oniv if pollen is exchanged 
between ilowers 00 thL am.' plant, er froni flowers of different 
plebs from the same varie1. \ppie blossoms, for instance, rieed 
pollen from a different apple nannte to set fruit; that can happen 
only when a honey bee or oder pollinator visits hlossoms from 
two different trees. Some planis, most grasses (Cei n. vlieat. tice), 
some nut trees, and most coniters produce a lot of pollen, which is 
blown bv tue wind from one plant to another so seeds can be set. 

Blrds, bais, bumblebee, butterflies, anti niany other crea-
tures heip transfer pollen as they flit from flower in flower or 
feed on ihe necear of several flowers. Honey bees, however, 
have three advautages over all of iliese other pollinators. 

First, they pract.ice what biologists call fiower fidelity. 
That is, on a foraging trip they visit only one kind of flower so 
that whcn they transfer pollen it is in a flower th.at can use it. 
For eample, a pollinator might fiv from dandelion to cover 
to apple blossom, but tilCt effort would be useless to all three 
plants. Honev bees pollinate vltii a purl.ose. 

The second advantage is simly numbers. A full-size 
colony—whether living in a human engineered colony or a 
hollow tren --produces thousands of pollinating individuals during 
the growi1 season. This gives them the eificiency of numbers 
other pollinating insects do not have. 
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• The third reason is that honey bees 
can be raised in hives made by humans. 
These hives can be muveu tu a crop 

t -  
when it is blooming 	1 h The hives can also .. 
be relocated to make honey e]sevlicre or 

1 o polhnate yet another crop 
The fullsize hone„ ,  hee colony is 

inade up 01 thiec CCiSICS, or social groups: 
a queen, a few hundred drones, and 

Her long, large abdomen makes the thousands of worker bees. There are 
queen's wings appear shorter than her also tic developitig young. The queen is 
nest mates and makes her stand out basicaliv an e....hiv.irig 	nichine. She can 
amongtheorkers. But indeed, her lay 1,500 to 2,000 eggs a day in the sum- 

she can fly as weil as they can. mer. Drones are short-lived nonworker 
males that niate with qiIeeiis from other 
colonies. Workers are infertile female 
honc 	h 	s thit iiterally do all of the work, 
includ:n; pruiecung the colony and all of 
the forag 	or foud; in the process they 
pollinate all those seeds. Eggs, Iarvae, and 

4 	 . • 	 . pupae are the developing bees. 
As far as hununis are concerned, 

pollination is the honey bee's most 

• 

mnortant job; it is a fa in v  simple pmcess. 
i)rai'ing worker bees go from the flower 

The pupae of honey bee drones to the 01 	plant tu that of another of the 
nght are more developed than those on same species seeking food. This food 
the left. is ncctar, a sogar-nich liquid that p!ants _._.. produce to attnact hoiiev bees and iither 

pollinators. As a forager sucks in nectar 
fruin the hase of the flower, she coll( ,cts 
p0i0fl from ijis anthers on Hie haus of 
her body. 

Some of this pollen brushes onto the 
j. stickv Stigma of tue uext flower. That is 

how J:)olltn is transferred from flover to 
flower. This leads to fentilization and the 

roduction of a nov' secd, enahling the 
i nated plant to produce seid 110111 

• • • 	 • 	 _ 

which a new plant may grow. These 
seeds nmay later be wrappcd in the flesli of a delicious fruit or 
vegetahle possihle onlv because of tue poilination services of 
our nend the hoiiev hee. 
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Imagine now how different our world and eating habits 
would be if we had no honey bees to pollinate. Our supply 
of fresh fruits and vegetables would be greatly cornpromised. 
Many of the vegetables and fruits in the garden you are plan 
fing tor this merit badge probably would not exist. Farmers 
would worry about the availability of many of the feeds tor 
their animals. Cows, horses, chickens, and pigs all eat honey 
bee–pollinated feeds. 

Pollination by honey bees is vital to humankind. We must be 
aware of the problems facing our honey bee population and work 
to help prevent these problems. Some of the challenges affecting 
honey bee populations worldwide may involve parasites such as 
mites, exposure to pesticides and other chemicals, malnutrition, 
stress, and loss of forage. According to scientists, multiple factors 
may lead to what is called colony collapse disorder, or certainly 
honcy bee population decline. 

Colony Collapse Disorder 
Many scientists believe a number of factors can contribute to a 

colony's demise and lead to what is called colony collapse disorder. 

Among them, exposure to pesticides and other chemicals, stress, 

disease, malnutrition, attack from pests such as mites, and the 
destruction of food sources all can negatively affect a colony. 
Scientists say there is no one reason. 

Honey bee workers begin their tasks the day they emerge—fully 
developed—from their cell. They start by feeding young larvae, Sweet! lt takes 

cleaning recently emptied honey comb cells, caring tor the queen, same 20,000 bees 
and guarding the colony from robbers and other predators such as 
skunks, bears, and—in their opinion—beekeepers. The last task to collect one 

she undertakes as she ages is as a forager, gathering and storing pound of nectar, 
nectar and pollen tor food tor the colony. 

whchconvertsto When a bee enters a flower, she sucks in the nectar and car 
ries it in her honey stomach. During her trip she adds some sah- a little lass than 
va that contains the enzyme invertase to help convert nectar to a quarter pound 
honey. Back at the hive, she gives the nectar to another worker 
bee and the evaporation process begins. The bees evaporate the of honey. 
sugary nectar to a thick and sweet product that helps keep the 
honey from spoiling. lt is then placed in the beeswax cells of the 
honey comb. A thin layer of new beeswax helps protect the cd. 
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OUT[RCOVER 

NNERCOVEF 	 - 

5ECTIONSUF'ER 

SHALLOW SUF'EK 

QLELNEXCLUF. 

HVE8OPY 

oTroMi 	OARE) 

In the wild, bees make honey 
and may store it in a cavity in a 
hollow tree, your attic, or any-
where else safe and out of the 
elements. To manage bees effi-
ciently, beekeepers use a structure 
made by humans—a multipart 
'hive."lt serves as a safe home 
for bees and as a practical and 
manageable collection station for 
the beekeeper. 

This hive has many parts, each 
one with a specific purpose and 

H VL STANE) 	 2 	
Parts of a Modem Beehive 

- 	 function, At the bottorn, there 

Tho human-constructed beehive must have 	
is a hive stand with an alighting 

movable frames to be legal. 	 board. Although not essential, it 
keeps the hive off wet ground. 
Resting on the stand is the 

bottorn board or floor of your hive. Bees enter through the 
opening between this board and the hive body above it. 

Optional Requirement 8e 
If you want to choose optional requirement 8e, first find out 

whether you are allergic to bee stings.To determine this, visit 

an allergist or your family physician. If you are allergic to bee 

stings, you should choose another Option. 

In completing requirement 8e, your counselor can heip you find 

an established beekeeper. Ask if the beekeeper can meet with you and 

a buddy, if you can help prepare the supers for use in the beekeeper's 

hive, then return later to help collect the honey and prepare it for 

market. Before your visit, be sure your buddy also has been checked 

by a physician and is not allergic to bee stings. 

For help with locating a beekeeper in your state, visit 

www.beeculture.com  and dick on "Resources' then select "Find Heip" 

and " Find a Local Beekeeper' 
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Mm:ed in :he h:nom hri s n 
Jea: :1ai makes e en':ance srnaer. T s helps keep out 

ei ida:r an 	-es ±e en:ance eas:er defeni 'rom rab5es. 
The dem. ;vhh :an he remved in hot wea:en hefts weak 
oIcnies gia:d :he enrane ani prevem r:bSin 5v sronger 

Sas areadv s:aie. a - eekeepe: m:gh pvi 
f 	se ;ass cve: :he hive en:ance :c iscurae 

rSers (r:'rn en:erma. 	ihe en:rance s :hat niv ne 
See au a üme cn  ein- 

Any bee can be a criminal or robber. Robbers will generaily overpower 
the guards of a weaker coony and carry the food supply back to their 
own hive. A beekeeper who sees bees flying around the hive corners 
or entrances with a quick, sneaky motion should suspect robbing. 
To heip prevent robbing, beekeepers keep the hive cover bee$ight, 
don't leave frames exposed when honey is scarce. and don't leave 
a hive open long. 

en zor, of te 5eern S:a:i is the 
hxes Of:en ca3 a deen siper. 	cari he 

jm-sze Sexes. TSese Sexes are nsed hv the 
Sees and mamgA 5v :he Seekaper 	reve 	arca where 

ir 	Sees can Se 	sed. Seme heriev ani ie:s e 	eIen ase 
are screJ he--e an 	‚ise 	the developing vung Sees. 

EacS re :engar rame e:evides sipon and snrret:njs 
crnb 	e-: rnaae e nnre heeswax. Feundatien s a sheet 

of 5eesva': :r 	Ias:ic embssesi ;vkh the rvpi:a six-sided Beekeepes 

eu:hne. This gives :he Sees a head sinn an whe:e lo 5d Use suøers  with 
:heir Seeswax henev ccab and swre henev arii 	a1en. 

-- requarrrovabe 
Be:ween inc noxes wnere 	tvae ans rasei and he Sexes 

aheve -,his area. same beekeepers 	se a qneea 	er ie : : -nbs to procce 
ake :elanv innnncement easieii This device is made a: n wire 

rractedkqtcft 
in w:in spaces m Seraeen mn a:-, jarge 	ior ;v:rers 

nass :hreugh bit: iac smail rar qneens tnd dranes. 	Viien honey, arid whh 
nlaced benveen z11--eit hve S: and the hertev suers. the queen rou'id secton 
:mnat eiter mc nnne 	sra:aee a:ea ; 	 :v egts 

Everv i:ve Sas a wareheise, whe:e Sees stere henev ner koney  supers 

needed ra eed ther vaung er fei-  evenciav ee±n 	bu: iC S3VC eoproduce 
fer wirner memhs Tnis wa:ehause is simpiv a dee 	er mcdi- 
um-sne--er  e--. -en smaer—Sex ‚aed a s 	er a speca! 
Sex iised far p:edning cemh henev 
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°- Tools  and C1othiig 
You can control bees using a little smoke from a 

red ~; ce 
bee smoker. Smoke has a quieting effeet on bees 

s'eas 	eed- which is why the smoker is one of the beekeepers 

- most useful toolsThis cylindrical container holds 

- - 
smoldering fuel that produces the smoke. Squeezing 

a beliows attached to the cyhnder forces air from the 

beliows through a small opening at the bottom of 

the cylinder and up through the smoldering fuel, 

and pushes the smoke out the spout. 

Pine needles, rotten wood, corncobs, cotton 

waste, and scraps of burlap from untreated burlap 

bags are used as fuel. Point the spout just above tP - 
hive so that the bees nearest the smoker don't get 

too much smoke as you squeeze the bellows. Do 

not over-smoke the hive.Too much smoke will caus- 

the bees to become immune to 

its effects ancl it will not offer 

any protectton Err on the stde ee  

of too little rather than too much 

smoke, and stay safe. 

4 	When working with bees, 

- 	 wear smooth, light.-colored 
- 	

clothes and long steeves 
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Be sure to joln a local beekeeping club, read several good books, and 
find an experienced beekeeper to work with, for free, for the experi-
ence. If your merit badge counselor is not a beekeeper, your counselor 
can help you find one. 

Let the Honey Flow Begin 

Before the honev begins to floss beekeepers should be prepared 
by making sure ffieer colonies are comp1ete1 free of disease and 
full—but not too fuil—of bees. The queens should have their 
hives full of hrood. but svith enough room for egg laving. 

If you suspect trouble in a colony, first check with your 
mentor or an experienced local beekeeper if possible 
for the most timely response. Otherwise, call your 
state or county bee (apiary) inspector and schedule a 
visit with someone from the county extension office 
as soon as possible. See the resources section at the 
end of this pamphlet for more information. 
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Mchng marc baxes m 	. t 
are marc bees than the queen can control, and the hees vi1I 
swarrn. \Vhat happens nexh Basicallv, about half the hees and 
the old queen decide that the weather, availahle food outside, 
and their good health will aliow them to leave the hive and 
begin a new hive, thus reproducing the colonv. This is how 
nonev bee colonies increase iheir numbers. Beeheepers trv to 
avotd this hv removing same of the bees and starting another 
colonv before the hees do. thus gaining another colony for 
themselves and saving hoth colonies to make honev. 

As a rule of thumb. fknvers begin blooming in earlv spring 
in southern states—as eariv as Fehniary in the far South. \lapies 
and willovs hloom flrst, foilowed bv the rest of the pLmts. As the 
weather warms, blooming inoves farther north. 

Southern beekeepers need to be ready for the honey flow very early; 

beekeepers in the far North must wait until April or even July for 

some crops. lt pays to know when the local honey crops bloom. An 

experienced beekeeper can be very helpful sharing this information. 

Equipment 
A beekeeper needs honev supers. These are ahove the hroou 
nest, perhaps ahove a queen excluder (see the illustrated 
beehive earlier in this chapter). Thev serve as the hiv&s 
varehouse reniova 	:ombs in which honev is stored. 

Supers are added a .ees hegin to show evidence of 
needing marc storage space. 

euse their honey supers. After extractn.g the 	ev tney 

niace 	iey supers back an the hives they were harve 	om so the 

n them up and use the small amount of 	 vi ere 

Putting an Supers 
• 	tiv when 10 put an that first Super will depend 

vour locatinn. In general, add a super lust 
aefore the honev flow hegins. tvorking vith lacal 
Lleekeepers (attend a local association meeting) 
and good records will teil when productive local 
honey plant ,; hegin to bloom in vour area. Usa this 
guidc: if the comhs have fresh vhite vax along the 
top bar,-,. the honev flow has alreadv hegun and 
vou are a bit laie. 
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Honey bees need extra room early to store and cure nectar 
before it becomes honey. If none is available, they will try and 
make some by building that white comb on the top bars—or 
they may simply quit collecting nectar; this is honey missed. 

Usually, a beekeeper puts on only one super at a time. If 
a few combs are partly filled with honey or nectar, you might 
put them in the center of the first super, especially if lt is full 
of foundation and not honey comb. This will "bait" the bees to 
come to that super and build new comb storage cells and, as 
beekeepers sa', "draw them out." 

Dont be tempted to add too many supers too fast. 
The bees wont be abe to guard them, and smafl 
hve heetles and wax moths wfl gan a foothod.Ths 
s where heekeepng becomes marc of an "art" than 
a science and experience is a good teacher. Once 
the honey 1mw siows up, stop adding supers Let the 
hees PH existing Supers Remove honey as rast as it 
becomes rmpe 

A super is usually ready to be removed for extracting 
when at least 75 percent and preferably 100 percent of the 
honey-filled cells are capped auen. First remove supers that 
are not quite full and replace them directly above the queen 
excluder. Above the partially filled supers, place those that are 
completely capped and ready to harvest. 

There are several ways to separate bees from frames in the 
filled supers, although lt is probably best to have a local bee-
keeper show you which method to use. You can: 

• Bnish them off in front of the hive so they go right back in. 
• Use a bee escape board, a board with a one-way entrance so 

that bees above the board in the capped honey frame can go 
below to keep warm at night but not return the next day. 

• Use a fume board, a device that puts a smell into the super 
that bees don't like (but you will) so they leave. 

• Use a bee blower if you have lots of bees. This works much 
like a leaf blowei; disiodging the bees from the super once 
it's rernoved, then they can fly back to the hive. 

Capped over 

means that the 

honey is sealed 

into the cell 

with wax. 
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Extracting Honey 
Once harvestecl, the honey-filled supers must be protectecl from 

ee eepers B 	k robbers. The sooner you extract the honey the betten If you can't 
harvest beeswax extract lt imrnediately, completely cover hoth the bottom and top 

by coUecting and 
of the pile of supers and all holes and cracks temporarily with 
duct tape. Before you begin, place the supers in a warm room if 

then melting old possible. Warm honey flows faster and strains easier than cold 

or broken combs honey, and soft, warm cappings wax is easier to remove than wax 
that is cold and hard, 

and the beeswax Extractors come in two styles. The tangential extractor 

covers, called usually holds a small number of frames ancl requires more 
work but is more affordable. The radial extractor is more 

cappings. The expensive than a tangential, bot lt makes the extracting 

cappings cover process easier. An experienced beekeeper can show you 
how to use an extractor. 

and protect the When von are ready, set up the extracting area with the 
honey when it is warmecl supers, uncapping tank, and your uncapping tools 

nearby. Some beekeepers Lise electricallv heated knives, some 
in the hive and are use sharp uncapping knives heated in hot water, and others 
removed during use large machines that do this task automatically. Keep the 

honey extraction. 
exeractor dose Co ehe uncapping tank so uncapped frames can 
immediately go into the extractor. If you are using a small 

Once harvested, extractor, you will be uncapping faster than you are extracting. 
Have a clean tub of some sort to store uncapped, honey-drip- cappings are 
ping frames in until you can extract ehem. 

melted, filtered, Be sure the extractor is well luhricated and the gate at ehe 

and cleaned hottom isn't stuck shut. Anchor lt to the floor or something 
solid to help keep lt from moving around. Put the strainer in 

readyto be used place on top of ehe empty pail. Keep lt and multiple pails clean 

tor a variety and ready Co use. Finally, have empty supers ready for when 
you remove frames from the extractor. These will be sticky and 

of purposes. dripping honey, so protect the floor helow the supers where 
they will be returned. 

Use a hive tool to loosen frames in the first super you 
will uncap so they are easy to grasp and remove. Place the 
first frame on the crossbar that rests on top of the uncapping 
tank. The bar often has a nail sticking out where you can rest 
the frame, making it easy to turn since you uncap hoth sides 
before placing lt in the extractor. 



Begin cueting ehe wax cappen 	of 
ehe frarne, tipped so that ehe vax capping falls off the frame 
into the tub belm. Some begin at the hottom, some at the Thewaxfrsm 
top. Experiment and find ehe wav that works best for you and ttie 
makes the least mess. After eriough comhs are uncapped, bad 
ehe extractor. flnestyou cart 

Extracted, liquid honer, strained and clean, is now readv nwst ts prized 
Co he bottled and ghen to friends or sold. bJse clean lars with 
a tight lid and a label identifving the beekeeper. Make sure the bY anV000 makJng 
bottles are not stickv vheri ready to seil or give awav, lotions creams, 

Vour uncapping should allow ehe honev trapped in the 
wax to drip helow 	a after a dav or so most of the honev has Vf candles. 

drained. Empty an 	ehe honev. Place the cappings in 
a pail half full of 	..:J wash oft the remaining honey. 
Freeze them for a 	i 	t penod of urne to kill the vax moth, or 
mcli it down m a solar wax meleer to a usable form. 

Extractors are not needed Co produce 
comh honey, The round enon sur 
is removed from ehe hive and the lt  

rdu i] round sertrons genti renio 

	

from the frames. Harvest sections 	 ‚ 
when conipletely filled with honey 
ancl completeiv capped, vith no hobes 
or damage. Place the plastic caps ehat 
came with the equipmene on each side. 
You can cut incompiete secelons for nit 
comb honev, return ehem to ehe bees if 
ing, crush and strain them for ehe liquid honev, er SaVe them 
and feed them back Co ehe bees later, for winter feed, 

The completed sections should be placed in airtight plastic 
bags and immediareiv frozen for a few davs to kill wax moth 

gs. ff aliowed to - ' t 	r 	' 	 .15' 
' icate comh and 

Honey bees produce beeswax, which is use in 
making candles, cosmetics, salves, ointments, 
polishes, and many other products. lt is also jsed 
to make candy coating. 
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A Dozen Tips for Establishing 
Your First Hive of Bees 
These helpful tips for new beekeepers corne from Kirn Flottum, author of 
The Backyard Beekeeperand editor of Bee Culture rnagazine. (See the 

resources section.) 

1. Have the hive in its location and the hive stand and all equipment ready before 
you pick up your bees. Assernble and paint all the woodenware, and insert the 
foundation into the frarnes. Pick a good place to keep the bees, out of the way in 
the yard and safe from anirnals and curious neighbors. Put a screen in front of 
the hive, about 4 or 5 feet away, so when the bees leave they fly up and out of 
the way in the yard. 

2. When you pick up your package, make sure it is OK, with only a few dead bees 
on the bottorn and no leaks in the screened sides. Transport it safely, especially 
if it is hot outside. Bees can perish in just a few minutes left in the trunk of 
your car. Sorne dealers seil a net with a drawstring to transport your package 
to and frorn the car. Keep the air conditioning running. 

As soon as you get horne, put the package in a cool, dark place (like a garage 
or basement) until you are ready to install the bees. Spray the screened sides 
with a 1:1 sugar mist to settle and feed the hungry bees; don't rely on the feed 
provided in the package.The syrup will keep them busy while you prepare. 

3. Get your hive ready. Remove half the frames from the middle of the box. Have 
a hive tool, screwdriver, pliers, rubber bands, a piece of cardboard or plywood 
large enough to cover the feeder can hole if no cover is provided, and a sugar 
spray bottle ready. Put on your fullprotective gear. Have a feeding can or top 

feeder ready ancf full, and an extra super ready to cover the feeder can if you 
use one. 

4. When the box is ready, within a foot or two on one side of the hive, gentiy 
thump the package on the ground so the bees inside fall to the bottom of the 
package, away from the queen cage and feeder can. Pry off the cover on the 
top of the package if there is one, but keep it dose. Using your hive tool or a 
screwdriver, carefully remove the can inside containing food, shake the bees 
oft in front of the hive, and quickiy cover the hole in the package. 

5. This sornetirnes happens, but don't drop the queen cage—which is suspended 

right next to the can—into the bees below. lf you replace the cover so the bees 
don't leave, gently roll the bees in the cage until you can beate the queen 
cage. Carefully rernove the cage and put in your pocket to keep her warm. As 
soon as you have her, cover the hole. There will be some bees in the air, but 
they are confused and shouldn't be a problem. Don't worry; this is why you 
have your veil on. 

6. If the queen cage is still in the abt or hole, remove it now and place the cage 
in a pocket to keep her warm. 
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7 Spray the bees with the sugar syrup, then thump the nage to settle them to 
the hottom of the nage. 

8. Carefully dump the bees into the navity produced when the frarnes were 

removed. Bees wih definitely be in tha air now, but they are looking for their 
nest mates and don't nare much about you.They are not defending a nest 
yet and have little incilnation to sting. 

9. Lat the bees in the box spread out on the hottom and hegin to move onto 
trie frames. Place the screened package nage in Front of the hive's opening so 
stragglers can make their way into the hive. Slowly repiane the frames, not 
squis'ning the bees. When you are ready to put in the last frame, remove the 
queen cage from your pocket. 

Using the tin strip or holder, suspend the cage betweon the last two frames not 
qsnte in the middle of the hox. If there is nothing around to hang the nage, take 
the last $rame and place the queen nage horizontally on the face of the foum 
dation with the screened side out, Put 'wo orthree ruhber bande around the 
frame to hold her nage in olace and return the last frame to the box. 

Do not rem..cc either of the corks covering the openings in the ends of the 
queens nage. Inc bees will start to surround the oueen to keep her warm 
and feed her. Put the feeder on too of the frarnes hut not over the queen. 
Put another box over the feeder, then hie cover to protent lt all. 

YOU are done for now. Gather your tools, then watch for a bit es the hees 
find the door and hegin to search tor food. A good experiment is to see how 
eng it is hetore they begin to fly. 

10. Return in tour or tive days. Check if you need to refill the feeder, Bees will 
eat 8 lot of sugar syrup, ancl you must not let them go hungry, even if they 
are flying and bringing in nentarand pollen.Three days of rain and they 
nan starvoto death, so make eure they have more than enough food, all 
tue tirne. 

Using a tiny bit of smoke, move the bees away from the frame with the queen 
nage still fastened to lt. Remove the frome, remove the queen nage, and now 
remove the nork on the nandy end ot the cage and replane as before. 

11. In a weak, check again.The queen should be r&eaced from the nage and 
aying eggs. lf not, remove the cork on the other end and replane the nage 

es before, and she will walk right out, ready to go tu work.The worker bees 
sliould be flying, bringing home pollen anti nectar. lt you started wnth foun-
nation, there should be two or three combs, with new nomb heing built so 
the bees have a place to store food ansi reise their young. Congratulationsl 
You are now a beekeeper. 

12. Check the hive again in a couple of weeks to make eure the queen Is 
working, nomb is being buflt, that some of the brood (white grub-like larvae) 
are lauge enough to see inthe cells, and that honey is being rnade. Make 
eure there is food in the feeder and pollen is comirng in. 
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mrniwmiT 
Architecture und Landscape A rchitecture, 
Bird Study, lnsect Study, Nature, Plant 
Scb'nce, and Soll und Water Gonseruation 
rnerit badge parnphlets 

With your parent's permission, visit 

the Boy Scouts ofAmerica's official 

retail website, www.scoutshop.org , 

for a complete listing of all merit 

badge pamphlets and other helpful 

Scouting materials and supplles. 

Bartholornew, Mcl. All Neu' Square Foot 
Gardening, 3rd ed. Cool Springs 
Press, 2018. 

Bradley, Fern Marshall, Barbara W. Ellis, 
and Ellen Phillips, eds. Rodale's Ultimate 
Encvclopedia ui Organic Gardering. 
Rodale Press, 2017. 

Bush, Michael. The Practical Beekeeper: 
Beekeeping Naturally, volurnes 1, II, and 
III. X-Star Publishing Cornpany, 2011. 

Cranshaw, Whitney, and David Shetlar. 
Garden tosen's of North America: The 
LJltimate Guide tu Backyard Bugs, 2nd cd. 
Princeton University Press, 2018. 

Elzer-Peters, Katie. Beginner's Jllustrated 
Guide tu Gardening: 7bchniques tu Help 
You Get Started. Cool Springs Press, 2012. 
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Flotturn, Kirn. The Backyard Beekeeper: An 
Absolute Beginner's Guide tu Keeping 
Bees in Tour Yard und Garden, 4th cd. 
Quarry Books, 2018. 

Cillrnan, Jeff. 7'lre Truth About Garden 
Reinedies: What Works, Whut Doesn 't, 
und Why. Tirnber Press, 2008. 

McGee, Rose Marie Nichols, and Maggie 
Stuckey. The Bonntiful Cbntainer. 
Workrnan Publishing Cornpanv, 2002. 

Phillips, Ellen, and C. Colston Burrell. 
Rodale 's Illustrated Encyclopedia of 
Perennials. Rodale Press, 2004. 

Pleasant, Barbara. Starter Vegetahle Gardens: 
24 No-Fail Plans for Small Organic 
Gardens. Starey Publishing, 2010. 

Pleasant, Barbara, and Deborah L. Martin. The 
Cornplete Conpost Gardening Guide. Storey 
Publishing, 2008. 

Richardson, Fern. Small-Space Container 
Gurdens: 7r(iiisfonTz Tour Balcony, Porch, 
or I'atio With Fruits, Flowers, l'bliage, und 
Herbs. Tirnber Press, 2012. 

Sanchez, Janet, and the editors of Sunset 
Books, Perennials, 2nd cd. Sunset 
Books, 2000. 

Bee Culture 
Toll-free telephone: 800-289-7668 
Website: www.heeculture.corn 

Garden Gote 
Toll-free telephone: 800-341-4769 
Website: 
www.gardengaternagazine.corn 
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MERiT BADGE LLBRARY 
Though intendteed as an ad to voutn ir, Scouts BSA. and quafied Venturers and Sea 
Scouts n rPeetng rnert badge reqJ rerner'ts. 2"ese parnptdets are of general r-terest 
and are rnade avaae ty rany scbao s and oubi c lbrares. The atest revsion 
date o' each parrpnlet ii ght not correspond wth tre cooynght date shown beow 
becase th $ fis! is co -rected onv o'ce a yea. n Janiar. Any nunmer of ment bacige 
parrphets mav be ev sed throughout the ear: ot9ers are s rnpfly reprntea unst a 
reso1 becornes necessarj, 

r a Scout has afreadv started wkng on a merit badge when a new edtion for that 
pampb et entroduced. tney p - ay co"t re to use the same nerrt baoge pamphlet to 
earn the badge an--' the reqrerrents theren. n other words. the Scout need not 
start over aoain wth the new pamphlet ard possib retlsed requirements. 
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B0'' SOCUTSOFAMERICA • SUPPLYGROUP 
NATIONAL DISTRIBUTION CENTER 	 To place an order.  

	

2109 Weshnghouse Boulevard 	 caM customer seMce 
P0. Box 743 	 = 800-323-W36 

Chalotte. 'G 282t1-71!3 	 ar go to 
wwscoutsho org 
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