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ABSTRACT ; . i . '
-t ' _ This competency-based curriculum-unit on nursery .
propagation is one of five developed for classroom use in teaching
the landscape/nursery area of horticulture. The four sections are
eith divided into teaching content (in a question-and-answer format)
and student skills that outlinze steps and factors for consideration.
Topics covered include planting the seed, transplanting the seed, -
propagation by cuttings, and graftimng. A list of references pretedes
a section containipg visual aids, student skill checklist, and '
student ‘activities, such as field trips, handouts, discussion
activities, worksheets, crossword puzzles, hands-on experiences,
tests, and quizzes. Answer keys are provided. (YLB) .
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Listed below are competency based curriculum units_developed for classroom
useWjp.teaching horticutture. Al1 units are indexed and include teaching

contet reférences, student activities, a skill check list, and visual aids.
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LANﬁSCAPE/NURSERY ‘ GREENHOUSE PRODUCTION & MAMAGEMENT

Tree IdentiFfication - ' Controlling the Greenhouse
1 .o . Environment - :
Developing a Landscape Plan ° .- ¢
&, . Greenhouse So0ils,
Implementing the Landscape Plan
o Foliage Pldnts
~Maintaining the Landscape -
) ) N Propagation -
Nursery Propagation .
. Sales

. : k Cut Flower Praddctfon
TURS AN_D LAWN SERVICES .

Bedding Plants .
Identification of Turf Grasses ’
Soils and Fertilizers . ~  VEGETABLE PRODUCTION
- N ‘. - L4
Planting Turf Grasses Identification of - Cool Season
. . Vegetables”

Insects and Diseases . .

> ) Identification of Harm Season

o . Veagé&tables
{ « FRUIT PRODUCTION . Vegetable Production
(In progress) . Insects, Diseases, and Heeds
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e  NURSERY PROPAGATION

~ . . CONTENTS

" . ’)‘" ' ¢
PLANTING THE SEED . - « +.o « « -« - - e e e -._

" Clean the container, chemical-pollutants, seed treatmén£§,
germination media, container types, fill the containers
and sow seed, factors affecting germination, label seed flats

TRANSPLANTING THE SEED . . . o s o e v v oo e oo o o e

Stages at which to transplant, seedling parts, media types
- and uses, containers, methods used; ‘watering requirements,

soil treatments, 1light and humidity levels, nutritive

requirenents, drainage, hardening off, physiological’

conditions of plants

 PROPAGATION BY CUTTINGS # o « % o o o we oo o mm s s o n e

Growth regulators, hormones, soil-medias, taking cuttings,
the stick method, leaf s\ips,éihe slip method, planting
depths, leaf cuttings, herbaceous cuttings, hardwood cut-
. tings (deciduoug_and narrow-leaved evergreen), softwood
cuttings, sqmi-hardwood cuttings

GRAFTING » v v o o v e m oo o e e

Advantages, types of root and stem stock, functions bf
xylem, phloem and cambium, collecting budwood, wrapping,
transpiration, plant ahd maintain the graft

Be o o o o o .*
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" Question 1 How do chemitcal pollutants hinder-seed\gerninatioh? : L.~

Quedtion 2. _Hhat are the common chem1cal pollutants from'unclean containers? ®

" Question .3 How can chemical pollution.from unciean contai1ers be avoided?

Student o _ CLEAN CONTAINERS

»

Teaching content: 19 questions; 12 student skills .

. - Seed,protection

Nursery Propagation

. PLANTING THE ‘SEED -

~

¢ e .
* ada g

e ~Holecules compete for "enzyme bondinq surfaces
- Pollutant molecules clcg cell membranes reducxng diffusion
- Pollutant molecules interfere with mitotic cell division

D " Ny

- Funqus t“om previous plantings
--Soap residue b

!

q_Clean'containers thoroughly "using brush and soap solution
- Rinse ‘containers ‘several times with clean.water

. . , e 5 7 &
R T e Bl S bt e e A e it T gnilt i W o

y

, . Steps' P .o ﬁactors for Consideration §

——d
L)

1. Gather.ano?prepare Bucket or sink, soap solution, .
.| materials - . " whter, brush*" , «
" o | 2. Wash containers : Use brush vigorously '
"1 3. Rinse Use clean water to thorouahly »
o remove any soap residue R
4, Drain-dry. . . Towels may add residues not

- S e : ) ‘wanted on containers - &
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* Question 4 What are the “three types of seed treatmept’\used to control . . E

)

ddseases?
T Dislnfestation S . ' . . . e
- Disinfection " .
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What is the maJor use of each type of ¢

. Disinfestants eliminate’ orgamsms present on tbe surface

" _-Protectant materials include certain zinc’and copper fungicides,

j treatment. \
of the seed’ ;

~ Disipfectants e'Iiminate organisms within the $eed ftself B
- Protectantsare materials that are.applied to the seed which .
‘ protect it from fungicides ‘- . -
What materials are used to contro1 diseases for each type of
treatment? - : : , _ \

- Disinfestation materials/ include calcium hypoch]grite,
Merthiolate, bromide water, and mercuric ch1oride and. -
calciumshypochiorite C ) v

-'Disinfection materials include.hot water, forma'ldehyde and ®
" aerated steam, LF-10, ’ : g

.copper oxide -(red_or, y&1low)./ Other fungicides in use-include .
captan, and zinc tri- o

¢ s ch]oroni], thiram, ferbam, benomy]

35 chlorophenate. , A
e Question 7 What are the types of seed treatment used t% stimu'late seed "’-
o : germination? g
i. S L, - Mechani€al scarifi,cation _ A _Chemical stimu'lants . .7
N ~ .- Soaking seed$ in water’ (gibberellins) \

i . k - Acid scarification '~ . : - Cytokinin$  »

.+ .= Moist-chilling (stratification) - - Ethyigne .

=3 - Combinations of two or more - Potassium nitrate ,

3 pregermination treatments. - Thiourea - i

% - Timing the p1anting i- Sodium hypochlorit‘e

.y = Dry storage - Exposure to light

Question 8 What are the requirements a seed germmation should meet?

g ~ - Favorab1e*pH Tevél - - oy

¥ - ‘Adequate supp]y of nutrients--]imited amounts ’

: 2 - Firm soil- _ TN A
i - Porous . .. . - g Y
¥ SO - Uniform in texture . ‘ ’

A - Sterile A
i ~ Free of weeds, insects, and disease organisms C
:‘ . \ s . © . s
«‘/ . Question 9. What types of germination media are avai]ab]e?
i f . = Soil - Vermiculite 0
b SR " - Sand - Jiffy Mix B
A - Pest moss - = Pro-Hix
e - Sphagnum moss - Mixtures - : C e
EERIC. L. Periite L LT n ' R
1 — P TR, S S | -




. - Vermicul ite--used as seeding medium; horticulturat grade

a

What are the spécific uses of each as a mediurﬂ?

- Soil--can be mixed with other materials‘as growth med ium;

not used by jtself; must be sterilized before use - K

- Sand--1s most 3seful as a propagation mediup fo cuttings.

- Peat moss--use for growing and propagating plants; used -
as a covering for germinating seeds, as an jntegral part of -
seed and potting,composts, as a propagation medium; can be \
used alone or with sand L, _ ’ ] ’

- Sphagnum' moss-smay be used as @ germinatind medium or as a
growing<medium for planﬁs ’ ’ '

- Perlite-~as a rooting medium for cuttings; particle size

- from 2-8.mm_is ideal

s preferred .
- Jiffy mix--used as germinating and growing medium"

- Pro-mix--several types available; sterilized materi

germination and growth of seed1ings .
- _Mixtures--light mixtures of the nature of loam-or sandy 103m

are preferred for germinating seeds and as a growing medium

for potted plants. Synthetic mixtures containing one part soil,
~one part-sand and one partpeat, by volume, are used. . Hixtures
of peat and sand are widely employed for propagation by means

of cuttings.

a) for - 4"

Question 11 . What kind of containers are available for planting?
. - Flats N P . "
‘ - Trays . . ' R
- Peat pots - . s, . L
v - Pahs ‘ . - / }
- Jga;ket packs ' . b
. . Other : , . :
R ‘ - ) . ' . (/ .‘. _ ;!.;
guebw-n-ﬂ i How-much po?:ting materl.al ghoul.d‘be used? X | 'o. . §
- After packing, at least 10 times the thickness of the cead - %
_ * - Depends.on height gf the potting container . K
4 - Packed to within 1/2 to 1/4" from top rim - :
. T3 ¥ . oy
question 13 How firm shouldROEEING naterial be packed?} E

- Firm enough t!;ét materi«;ﬁoes, not shrink downward after

T S I
St .

. watering '
"How full should containers be filled? - \ ; .y
.-"):A'bout 1/2 to 1 /4" from top rim | o ' -
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Hhy is the Ievel of the fi]l important?

- 1/4" at top aliows for water to sett]e wichout washi
away any media and possible seeds o

- More than 71/2" from top rim may cause a shadow (Iess Iight)

T &

nq

on .seedling when it surfaces‘

A}

L

s

LV S

-

Steps . -

\

-

© . FILL CONTAINERS

-

Factors for Consideration

1. Gather materia15*~.

1 C]ean containers potting media

*Fil] containers

8. Pack potting material in
containers to within 1/2.
to 1/4" from top rim _

4. Water from bottom in tray

4

3. Firm to téuch, but not as hard

&

as’ you can. Potting material 'i

should not shrink- down when
water is added ° :

of shallow. water " . 4. Until moist on- top :
5. Let stand 2-6 hours [ 9 Allows excess water to dratn .
. 6.

Can be watered after sowing seed

N 4

'd

» ) <

.When should seed be sown? -

< Use booklets,. cata]ogs, circulars for 1nformation, past year S
. records; Calendar, dates for each seed type, ‘hardiness of p]ant

~ = Figure backwards starting with date of sale, then back to

days from planting to transp]antino days
rom transplanrting time to date for planting in_ground or sale’

Xo customer. For outdoor plants: know tolerance to weather
i of plants. . Average frost free date for area. .o

Janting date using:

How are seeds designed for survival? o e

Seed coat reduces chance 0’ dehydrating contents ‘
Small hole (near hilum) - lows for oxygen to enter :

SO
Food supply inside for growing embryo .
Seed-leaves (cotyledons) inside for 1mmed1ate photosynthesis

when seedling surfaces

what are factOrs affecting genmination?

-

- ggﬁef avaiiabilit§ % i \ R
- Oxygen-eXchahge of gases between embryo and atmosphere ) ‘)
- Temperatures between 36°F and 92°F . ST

'
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How"are water, and oxygen. used for germination?

smal] c’lumps
Outdoors in Final Toca
tion -7

o RN " .

\3. Disperse seeds between -«
. fingers, or use’a battery-
powered y1br§ ing tool.

~

¢

3. 2-3 times diamcter of -

. ‘seed

:1 4._Depth-to plaht:

A,

air circulation to reduce
diseais, mold, mildew. .
Clumpsdof seeds do poorly due
to competition for nutrients,
1ight, .moisture, air--roots
will bé.short and crowded,

. stems spindly, leaves small

Some seeds gtow adequately
when planted oytside ®

, Space correctly when planted

The greater spread of top
‘growthr requires increased
-spacing

Spacing o

>

f $eeds- affected by
germinati percentage--ade of
seed antijconditions of storage
Low germination--sow thicker
Check gerT}ﬂation rate .

- .
L]
1]

~

sensitive seeds for
germinating--must be on top
of 1. Follow q&§? cympany

Q{rections }/

Light-

L |

-
'/
.
.

«

~

——

- Water ‘softens seed coat for expanding.due to growth . AR ¥
- Water is required for:diffusion of chemical molecules ~'\%?§-~ f:
.across a living membrane oot T P 4 ke
~ Oxygen iaArehgjred for conversion.of stered food to energy - 5
.used in mitotic cell division. : .. b
< T $° c . ' 4 . o
| ' T SOW SEEDS i
1 /w ) o . . . ] “ . . |
steps ., - Factors for Consideration - "?
! 1. Make dn}z/(or rows) -in J - f
) R flats ) ) ) -~ ISR .' ;: :
2. Spacing of “seeds--different ' ) ' ‘
seeds for different uses: S L e |
- a. Close together-almost g a. Size of seed varies
, touching b, Seed size affects spacing N |
b. Farthereapart - =+ . C. Sow closely together if trans-, [
c. For-trafisplanting laser . planting'to be done later, : J
> d. For, planting difectly _ d. Certain.ssﬁds do not transplant ' |
- into soil {peat pot) wall--planit these.in individual- }
e. For-'specimen planting pots, or peat’pots '
f.‘In rows rather than - e. Plant :seeds in rows for better

[ORS

e e
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_ Student “ o : * COVER sssos -
- Shitl 4 . ' . _ <
Cén : Stegs N Factors for Consideration
- 1..In the drill, cover~to . ' . o : -
' twice the diameter of seed : T ! E
2. Use- shredded sphagnym moss .~ 2. Must be sterile ' v
Moss is high acid pH and - : o 3 L.
- helps prevent “damping off" - i . )
3. May-use ‘fin> perlite, fine . ) S KA S
sand, or reg lar media : .
4. Very fine seeus=~do not 4, With dark-germinating seeds
cover : follow package directions.
\ o \ . .
& ) ] & ) ) Vo . ’ i . ’ ‘o T
vy -~ * c ) ' s . . ) . . .
Student | . WATER THE SEED FLAT
Skitl 5 B .o " ‘1
' A Steps _ .. * Factors for Consideration .
1 "1. Use tub of H,0 for insert- : _ v - o ..‘};' @
' - jng flats at"shallow depth . - - ' - ' = B
for subirrigation '
2. May be top-watered - 2 (éapillary action brings water
. . from" bottom to top--the smaller
R Co 1 the tube (or soil mix), the
. highep it goes.. Top watering
“may bury seeds too deeply or
o ’ disturb feeds.- Extremely dry
S . . and/or fine.media must de pre-
- . mixed with water by hand as it
_ « womr't soak up HZO
R~ 4
. /\ - - ; r ( m— ’
Student | " LapeLInG seep FLATE '
Skekl ¢ ' - o .
S //’; Stegs? Factors for Consideration
’ . ) “1..Use plastic plant label - . :
. | or pieces of plastic : : .
- .cartons . . ’

2. Write using pencil or per-
.manent felt marker
3. Write information on label 3. Identify seed, variety, date -
s 4, -Insert lahgl edgewise along 4..Won't get broken of f, lost,
- side of -in flat pUShed over, if coveré
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Student
- SkALE. 8

ADJUST CONDITIONS FOR GERMINATION

Factors for Consideration

Steps

1. Bottom heat for flat of
“~ 18°-21°C (65-70°F) )
2. Flats or pots covered with 2.
. glass or plastic plate, or,
sheet of plastic film,
tucked in and/or around
3. Full sun or fluorescent 3.
lights (one cool-white.bulb
. and gne regular white bulb)
should.he_used for food pro-

!
o
iy f%» '

Retains moisture for germina-
tion--no-additional wateringd
needed. Newspaper works, but
can't see seedlings thru it.
Distance 15-20 cm (6-8 in.})

/s
-

duction after seed has germ- , <
inated. .
o A .
™ ’ )
Ll ) ' ‘
CHECK SEEDLING GROWTH
' " . ™ ‘u s
" Steps . ) Factors for Consideration
‘ AY

hJ »

‘1. Remove cover -when seed-

. lings reach desired height

2. Water as needed--uniforily,
room-temperature water,

3.. Fertilize with water-soluble

~ ‘nutrients regularly
4. Provide proper drainage of
flag
5‘-Lower temperature as plant
adapts to conditions

6. PYace in full sunlight 6.

7> Reduce water before trans-
planting

7. Induces petter root growth®

. Y q

Desire sturdy stem, large
leaves, short\(nterv\odes -

Easier to transplant as media’
crumbles off somewhat.

More root hairs and primary
roots stay on seedling.

11




Student
Skt 9

H

ADAPT LIGH}_-SENSITIVE GERHI()ATiNG SEEDS

Steps

1. Omit covering with ger-
minating media

#

Factors for Cons1deration

1 Light stimulus is needed to
germinate seeds

2. Follow directions on seed 2. After germinated, add a sma1\

container -

[ P

[

. L4

amount of media to cover roots
as needed

al-

)

-LOCATE OPEN SEED BED AREA OUTSIDE FOR TREES AND SHRUBS*

Steps N

1. Use semi-shade

2. Use a canopy of- burlap
or muslin on a wooden
frame. '

3. Plant-in,fall out51de

coolers to break dormancy.

.
~N

3.

1

Fdctors for Considaration

.- 3-4 hours sun per day
2.

Helps in light and wind
screen‘y\'g

o 2

helps break dormancy

Alternate freezing and thawing

| *This method not frequently used; more often seeds are p]aced in -

-

- x . )

¢

—

PLANT SEEGS OUTSIDE N PROTECTED AREA

Steps .
T

" 1. Ir cold frame
2, Mulch with hay or straw
' winter

1n

Factors for Consideration

<.
Student
;‘ ) Skt 11
gt = —
§; *
Shill 12,

PLANT IN OPEN GARDEN OR FIELD

lgtegs‘ -
. Remove mulch early

cide-dress fertilizer

Spacing determined by

needs of mature plant-

. Sow sceds

. Water seeds 7

Mulch soil’ oyer —eeds.
4nge-

_Thin cardl 12tar

Npm&-w N =
[ ]

ﬂ%l. Soil warms faster in ear1
spring ot

'Factors for Consideration

. Add organic matter and -

“!9:

P
y

e

.-Refer 1o Tree and Shrub

books for planting.-
A

&




Teaching content: 32 questions; 8 student skills

Queqtibn 1

Question 2-

&+

‘9 |
TRANSPLANTING THE SEED

<

At~yhat stage shgu]a a seedling be trqngplantédé

+ = When it has three true leaves (seed leaves that Aevé}op

into food-produting structures). . ’
What competitive factors increase the need for transplanting

. seed]ipgs? - N

. N - : : - \ - »
- Nutrients of the soil--minerals, water

" -\ =-Space above ground--to spread* Teaves

Question 3

_ Question 4

Question 5 T

Question 6
+ Student

Skl 1

L™

* - Very thin, very numerous

- Carbon dioxide--yor photosynthesis
- Sunlight--for ghotosynthesis

What parts of the seedling are fragile?
. . - ' AY

=~ Stem B

- Roots ’ »

- Root hairs - g

- Leaves

Why are seedlings so fragile? '

-'New (cellular) growth does not include hardened resins
for support . <: LN

What is the purpose of root hairs?

- Increase surface area, thereby increasing rate of
absorbing materials (mingral ions) from the soil.

How are. root hairs designed to accomp:’sh their purpose?

R

et b T PARRATRE S s e

BT A
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Al

) * REMOVE SEEDLINGS FROM SOIL MEDIA -
“Steps Factors for Consideration
1. Moisten«seediing bed ’ 1.«R2duces chance of bre%kjng

root_hairs

2. Remove (dig up) seedling 2. Special care should be taken

with fingers or small . - ¢§g
shovel without pulling
}poée from surrounding soil - .¢ with seedling shoild be E

. X _ same size (diameter) as that
. ‘ of leafy top. e 7

\not injure (by stretching)
Yrodt hairs. Dirt ball removed
out |-

o ebEe ORRES S
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‘ Question 7

Questio 8 |

Question 9

. = Marke

~

" -~ Absorbs moisture, holds moisture . . : P

_ What type pots should be used for growing plants?

What determInes the pot type to use when transplantlng?

si gle pot or peat pots for single speciman use and sale
ack of six for small volume sales

- Market pack of 12 for larger' group sale and supp]y

- Consecutive transplanting to next size ‘larger pot for certain’
species

- Transplant1ng shock to the spec1f1c plant--keep to a minimum .-

7

- Adequate soil nutrients ' ¢ v n
- Well aerated

- Small

What type soil medma shou]d be used?

- Sterile, weed ‘free, and insect free
- Future use affects soil media for weight of soil
*Hanging pots should be.lighter weight mix T
- Determine by plant needs for moisture, drainagej aeration, etc.

Alternatives Factors for Consideration

<
- Porous, loses moisture readily, heavy,
edasily broken. Round shape is.not
" economical of space. After continued use,
toxic salt accumulctions build up. Can ’
. be steam cleaned and reused. Very popular..
2. Plastic pots - " - Can be round or square, reusable, light-
- < , weight, use 11tt1e.storage~space since
; : - they "nest", and are nonporous. Patho-
* genic organisms can be eliminated by hot
? .water dip (158°F, 70°C) for 3 minutes
o . . without damage to plastic. Cannot be
' steam sterilizéd. -
Can be small pots, 2-4" in size, round
or square pressed-into shape from peat

‘1. Clay pots

3. Fiber pots .. -

¥ plus wood fiber, with fertilizer added.
oL Are dry and keep indefinitely. Are bio- 4
. ‘degradable and are set in:soil with plant -
\ p g . .inside. Will fall apart wh moved Uniless

they are kept moist, roots ail to
penetrate walls of pot and will grow into ™
an undesirable spiral pattern.

What are the various types of germ1nating, propaqat1ng and

: growing med1a available? . . .-
- Peat < -

- Sphagnum moss - -,

- Sand

- Vermicu}ite

- Volcanic rock (perlite)

- Mixtures
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Question 11 What aré the sﬁecific‘uses of edch as a medium?
:~1;> Lo . - Peat." Peat is used for growing and propagating plants. Peat

- moss is used as a covering for germinating seeds, as an inte-
gral part of seed and potting composts, and as a propagation
medium; used.alone or with sand. - . .
. ) - Sghaghum'mOSS. May be used as a germinating medium or as a
: growing medium for plants. :
- Sand. HMost useful as a propagation médium for cuttinas.
- Vermiculite. As a seeding medium; the horticultural grade is used
. = Volcanic Rock (Perlite). As a rooting medium for cuttings,
perlite ranging in particte size from 2-8 mm is ideal
- Mixtures. Light mixtures of the nature of loam or sandy loam .
are preferred for geyminating seeds and as a growing medium for .
potted .plants. Syrthetic mixtures containing one part soil,
one part sand and one part peat, by volume, are used. Mixtures
of peat and sand'are most widely emplayed for propagation by
means of cuttings. Py L .
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- Question 12 Why do yoh grasp the seedling by the leaves, not the stem?®
. e _ = Leayes are only a part-of the plant
. - S:::\mayshe pinched too tightly and choke off plant; it dies-
) 'sA stem will not regrow again easily, but a leaf will
Question 13  What damage could be caused by too loose a-reback? pe

--Seedliﬁgs need support against falling over; leaves touching-
. s0il will decay (rot) .

Quéatébn 14 What damage could be caused by too hard a.repqck?

° N
- Fragile root hairs could be broken and therefore reduce C
ahsorption power of seedling

Quesiion 15  What part of the seedling is (totally) responsible for the
. absorption of water?

- Root hairs

-

Question 16. Why is water absolutely necessary for plant growth?

- Dry materials cannot be absorbed through a‘1iving cell
membrane - ' . s

) -~ Water dissolves the minerals in soil and brings them to ‘
' the root hairs

Question 17 - What -damage can occur with too much water pressure when watering
newly planted (transplanted) seedling? =

- Bending seedling and sticking leaves to media; leaves will .
rot whén stuck to soil . ' o
- Root hairs may be torn (due to stretching) ' ki




PRE-WATER MEDIA FOR'IRANSPLANTING

Steps ' B " Factors for Consideration

1. Mix Pro-mix with water la. 12-20 times its weight of water
1. . , : . 1b. Wo:.'water in with hands or use
4 - . X small tumbler -(or cement.mixer)
- ' 2. Fill trays with water 2a. Watering-from bottom helps to

: about 1" or.1/2 as deep settle soil .

o : as height of containers

X 3. Place containers in water

N in tray &

: 4, Allow containers to stand - :

until top of ‘potting

material looks wet . g

g 5. Remove excess water from 5 Then plant soon to prevent
1 . tray and allow to dr1p - evaporation
i (pots) ) .

Student™ ' . *. TRANSPLANT SEEDLING
Student | _ NSPLANT S DLNS —

Stegs . Factors for Consideration .

1. Prick out seedling - 1la. Use plant label or fqu
: - 1b. Take out only a very few so roots

»

. won't dry before planting

‘w'('i‘.‘ P Sy >
1]

3 2. Pick up seedling . 2. Grasp -leaf with fingers, NOT the
o stem .
- 3. Make hole in media for- 3a. Use pointed dibble--either a sin=- |
S seedling = - - gle, or a many-dibble set up for .
¥ o} the whole flat ¢
5. ‘ , " 3b. Deeper hole than roots .
4 : § S 3c. Wider hole so roots will be
g . * spread out
¢ 4. Insert plant 4a. Extend roots
N . ) 4b. Plant about same depth as before .
Z 5. Firm soil around " 5a. Use fingers and knuckles of both
_ _ seed1ing - . hands .
! g . 5b.. Plant should remain erect
, 6. Water soil gently 6a. Soil Teve] in pot one inch below
. ) surface edge of pot ° _
6b. No water if media was pre-watered~ |
- 6c. A1l 'the way thru media, 1f not pre-
U 7. Insert labe] (plant) watered.
Put containgr into 7. ‘Indicate variety, name, and date.

tray . 8. Same variety of plants together




‘.

Question 18 What are possibilities for watering the media?

. -'some fine, dry media (1ike Pro-Mix) must be mixed with 12-20

times its weight with water before

. . directions on package)

p - Soil sub-irrigated before planting seed

- Soil .top-watered before planting seed
- Sci) sub-irrigated after planting seed
- Soil ‘top-watered after plgnting,seed

Question 19 What are problems in sub-irrigating pots?

putting into pot (as per

L4

* . Takes a little lonfer as water moves up thru media by capillary

action

- Recuces leeching of potting material and its nutrients

Question 20 what are advantages in sub-irrigating pots?’

. = Does ngt disturb seeds or seedl%ng

.

14

Queition 21 What are problzﬁgoin top-watering of- pots?

- Media wilj settle more unJess.firmed down

- Wash away potting media Wovering seeds, an
nding seed,

- Wash away potting media surrou
- Wash away seed or plant

- Does not bury seeds or wash seeds out of media

d. around plant
and around plant

A
Student AL L '
‘ Steps Factors for Consideration
1. Mqisten surrounding soil 1. Fine spray reduces chances of
. until repacked media remains washout of repack °
- moist, but water is not.
) standing. ‘

" question 22 What soil treatment is do
‘digeasé? , .

ne to prevent "damping off", a funaus

. 2 ‘ : .
"= Co 2r soil with sterile media--sand, perlite, vermiculite
- Use milled sphagnum moss (or ground) which is Tow PH_

(acid).. This helps prevent damping off. ;

. Spray seedlings with a chemical so

.

" P4 1t .

T ‘7( .
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lution,
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such as "Captan”..
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What 1ight intensity should the seedlings receive? ’ -

- Medium Tight intensity for one or two days--to adjust
. roots ew pot of. soil TN
- Increase tx.bright(er) 1ight after 2 or'3 days
- Gradually move into sunlight, if possible . - .
- Stronger. 1ight of 1500 to 2000 ft.-c (foot-¢andles) and . NN
up, will produce healthier plants with larger leaves,
shorter internodes, and better growth with earlier blooms, etc.

What humidity levels should be maintained? -

- - High humidity for several days . .

_ - Greenhouse effect for plants--cover with a plastic (baggie,
if sjngles), or £ilm or tent to keep huriidity 60 to 70% -

- After.transplanting shock is over, you can remove the
hoods or tents 0

What water requirements shouTd be carried out?- - o ’;

- Bryghter light-or sunshine produces more.growth, photosynthesis,
and evaporatign giving a greater need for water--twice daily

* ofr. some days- . ‘:},E

n

- Warmer days' progduces more growth<requiring more water

What re‘the nu;rf%ive requiréments for the seedling? . - ;

- Some|mixes already hg;gga complete fertilizer added--good for S
a couple of weeks. ° ' ’ y

- A dilhte solution of,a.complete fertilizer may be added daily
with edch watering . . ” .

“When should you transplant seedling theynext time? 7 4
- Depend§ on plant-s-some are to be kept pot-bound, some varieties \Y

need space. (Read the growing conditions for that plant) B
- When roots begin showing: thru the peat pot, repot . ' S &
- - When roots ‘begin showing thrw drain holes, repot S ¢!

- When top growth gets adequate or large, repot
Yihat do you transplant the y%ung plant into? _
- Use the next siZe larger pot.- If 2 1/4,.g0 to 3", If 3" go to 4", . -
- Some plants which transplant. poorly should be put into the - AL

second size larger pot : ~ . . _ . CoL e
- If in a peat pot, put into permanent location, and tear off . - e .
- top edge of peat”pot; or burn peat.pot completely to prevent P
. "wickipg" of moisture. by capillary-action upwards, producing
.. " faster drying of soil, pot and plant. ’

arly and as needed 1
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. Select pot .

. Cover drain hole

. Add small amount of-media
to bottom of pot

. Soil around plant in pot
should be somewhat dry
before transp]antinq/

. Spread Fingers of left hand
around plant stem and over
top, of soil -

. Invert pot over left hand,
and gently tap pot edge on

edge of table

. Remove pot from root ball
‘as 1t~loosens

. If roots are pot bound,
gently loosen them from
soil at edges or unwind

. Place root ball into new

10. Fi11 in edges around root

. ball with soil .

. Water coﬁpletely

12. Replace'plent label

"~ la.
"~ 1b.
2a.

3a.

" 3b.

4b.
c.

5a.
5b.

6a.
6b. C

Za.
7b.
84a.
8b.

9a.
. Plant erect
10a.
10b.
0
1a;
"11b.

TRANSPLANT A SECOND TIME

f

Factors for Cons1derat1on

Next size.larger
‘More_ permanent- style pot
Use’ sphagnum moss, 'pottery

-pieces, . pebbles, piece'of

nylon stocking, or. paper

towel piece

01d plant ball should be about
the same height in soil in

pot ’
t1mate depth with plant in.
1der, smaller pot.

0 not water plant the morn1ng
of..transplanting

Knocks out of pot easier

Soil' will ndt "puddle” so .
easily

To hold plant stem in with roots Ma‘i

Tn catch d1rt ball with roots

Tgp once or twice on table
rtain pot--you may need to :
nit bottom of inverted pot.with

~palm of right hand

Plant, soil, and roots should
all come out together in a baill
Keep roots all in tact

Try to save all roots

Roots will grow out into new
soil better if loosened

Center the plant

irm down with fingers
Firm media all around-thé pot
Leave one sinch top space to water)
Either from top or bottom -
Add water until water runs, out
bottom

-

- To keep water
- To -eliminate offen

Question 29 Why 1§:dﬁhinage needed.in a flower pot?

- To reduce mold in roots due to lack of aeration
(in soil and pot) "sweet and clean."
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S ” Question 30 What do you use to cover drainage hole?
oL _--Piece of broken pot . i I
. - Sphaghum moss & - :
> - . - Pebbles o
( ' - - Piece .of nylon stocking--will not rot -

_ - Paper towel, cloth--for temporary use o .
Question 31 Nhatéﬂo you do if there is nd Hn;inage'ho1e?
W, .

- Make & hole--use drill, chisel, hot wire, hot~poker

: - Put a 1" layer of charceal {washed) in bottom of pot.

Y : Jhen add layer of coarse sand; then layer soil media.

Charcoal helps keep water "sweet" " IR v

- Put a rigid glass tube irto pot before filling with*soi
(al1 way to bottom). With.a "dip stick", put it in tube to
bottom, pull out and check level of-water in bottom where
roots are. Replace measuring stick in tube in pot.

\ " -~

" Question 32 WY should a plant be “hardenéd off"?

- To acclimate the plant to.outside conditions -

- Sunshine is stronger outside than inside qgreenhouse by about
10-15% or inside your home. by 25-75%

: - Transpiration and evaporation is much greater to’plant due to

1 : more wind or air movement outside ‘

- ) - A greater fluctuation of ‘temperatures outside

. . - More wind to possibly blow over the plants -

i ‘ - Plants-are not as sturdy inside <

& \ -

: i . ’

) . | . e “

* ' Student " 4 "

a . shilk 6 | HARDEN OFF" THE PLANT _

1 -} Steps\ - _ Factors for Consideration

. 1. Allow plant to adapt to 1. S1owly/;ver several days to
1 . outside environment ~ week's time, :
: 2. Reduce yatering.frequency 2a. Produces stronger roots
§ c 2b. Induces plant stress .
4 y Y, ’2c. Readies plant for adverse )
i | , S growing conditions:’ >
%u . 3, Place outside in protected 3. Bégin with a few hours/day; -
4 ’ = T area . . : use morning hours ,
11 - 4. Increase time span:and temp- 4a. Gradually ‘increase time and -
H ~——gratur conditions outside _sun brightness outside | |
- ( . ¢ . e 4b. Increase temperatyhre extremes
5t 5. Use a cold frame 5. Remove cover and/or check ,
4 « . ~ temperature hourly <
25 6. Cover if extreme cold for 6. Use milk cartons, hood, other:
lg’; next few days covers when out in open row
b
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SELECT AND MAINTAIN HEALTHY $TOCK PLANTS ) .o ' )g,
Steg\s.‘ . Factors for Conside;-ation "}f
,1. Observe stock plants’ for oo T 'é
“habit of growth, flower - s o
"characteristics, amount of _ ) . o -
flower production and _ ' . LR
disease symptoms ° - : ‘ ¥
2. Select uniform, true to type, A ' S &
pathogen-free stock plants that ' i Yo
can be maintained under proper $ . . & ,£
nutritwe conditions '
" - - Y - - ] ’
DETERMINE PHYSIQI,QGICAL CONDITION OF PLANTS N
-Steps C \ Factors 7or Consideration
f. Select those shoots with 1. Greenish stems are more }ikely -
greenisi¥ stems to contain. ample carbohydrates,
4 - . and hg¥e a high nitrogen con-
< ' tent.” They will produck fewer
. ; ’ . roots but stronger shoots
~ | 2. Determine carbohydrate 2. Stems  that are soft.and flexi-
contént by exarnimng stem ble and y)suitable -
firmness ‘. j ;
.3. Make iodine test to deter- < 3. Cuttings h%ing highest starch
mine a desirably high starch - content will stain darkest "y
content. ‘Place freshly cut color - - . _'g;
ends of a bundle of cuttings = - S
into a 0.2% solution of : . v .
potassium iodide ‘
3 L
’m s“]
- o %l
’ 'b‘ “'%ﬁl
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" PROPAGATION BY CUTTINGS

?_ ‘ ' Teaching oontept: 21 duestions;¢10 student'skills}g ) 'k) ' 'EE?
‘/ * - ;‘,
- 'Queationﬁl. What is the function ,of growth regulators? d
N - To- increase the percentages of cuttwﬁ‘s which form raots :
- « , 7 =-To hasten root initiation . b N
YN d . - To increase the number and qua11ty of roots produced per -
o : cutting - - -

‘- To 1ncrease uniformity of rooting

.«

Question 2 . Nhich honmones are used for geneuln purposes of rooting?

r
P . - <

, rd

: Naphthaleneacetic dcid (NAR) - T
! s, ) - Indo]ebutynqggécid (1BA) . ‘ RN IN
:g C Question 3 What are the disadvantages of us1ng root promot1ng substances? *
i ' - Application of synthetic auxins to stem cuttings at .high con-
. centrations can inhibit bud development. It may reach to the
- point at which no shoot growth will. take place although.root
¢ . . formation has been adequate
= Applications of -rooting substances to root cuttings may .

inhibit the development of shoots from root pieces -

(
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Question 4  What are_alternative mediums/for ‘cutting propagatlon?

5
%

Alternatives . . o _ Factors for Consfderation'

D R [
N
. - .

1. Soil" ‘ - = Ordinarily used.for planting deciduous

- oo hardwood cuttings and root cuttings. 2
-A well-aerated sandy loam is preferable
L. . - to heavy clay soil. °
" Cuttings of certain easily rooted p]ants
. oL ] such as chrysanthemums and geraniums,

© are sometimes started directly in small

centainers or plant bands, using a fix- -
i - ture gﬁzz’parts coarse sand to 1 part
& ) i’ ’ g SOi1
% ) . ' - Soil should be heat-treated or. fumigated: ;
§1_ - ' _ before using, -
3

s qud—a,w\»-»iau»»@
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: 2. Sand - Is widely used as a rooting medium for :
3 . . cuttings. It is 1nexpens1ve and readity |
5 3 available. .
- Sand is not as retentive. of moisture as
" most otheér rooting’ media, necessitating 3
) .. more frequent watering. R %
. ' - $"ould be fine enoughh to retain some {
' Lo : moisture around cuttings yet ‘coarse .
enough,to allow water to drain freely @‘B
through it. - ;
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5. Vermiculjté

-

6. Pérlite’

3. Peat moss

[

Y -y . B

- Used alone, vgﬁjﬁfine'partigle sand or.
very coarse sang does ‘not -give good
results with cuttings of most woody |

- -ornaments.* - - - ‘oo .

- Best to.use sand only oncesfor- rooting-
cuttings unless it can be sterilized. "

-

. . and-.aborvitaes, sand is probably the

most satisfactory rooting medium to use. >

" - With some species, cuttings rooted in

sand produce a Tong, unbranched, brittle :
root system in contrast to more.desirable,

“fibrous;and branched systems developed
-inother media. . o

-'Peat moss is often added to-sand in ‘
varying proportions, mainly to increase
water-holding capacity of mixture. Sand

.’and peat: moss, combination makas A good

yrooting mixture for cuttings of many
specie$, Mixtures usedevary from 2 parts
sand and 1 of peat mass to ] part sand
and 3 of peat moss.

- Including peat moss in a rooting medium -

considerably increases the mixture's
- water-holding cgpacity and the danger
of overwatering : :

= High proportions of peat moss 1n:mixture ) 2
if kept wet, as in a mist bed, will some- .

. ./zimes Cause deterioration of roots soon.
] - a

moss .

').,,

fter they are formed. -

. mt;ed with an equal part of sand.

- Often used as rooting médium. Cuttings
.0f some plants root_better in larger
particle sizes, whereas‘ others do better
in smaller sizes, o, .

- Mixture of e ual parts of vermiculite
and perlite ?or a medium-grade sand)

usually give better results than ei;he;'fT

-

'materiaQ;used alone. -

- Used &3 rooting medium for leafy cut~
tings, especially under mist, owing to-

~ 1ts good dratnage properties. May be used ..

alone-but. i§ best used in combination,

in varying .proportions with ‘peat moss or
vermiculite. .

- For evergreens, such.as yews, junipers, - -

. S
- Sometimés used as a rooting tmedium when _

te
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. 7. Mater . . - Water can be used to root cuttings Q
. . of easily propagated species. Dis-
~ . : .~ pdvantage is lack uf aeration.
. R T . Artificially aerating water with aid
- . ' . . . of oxygen can produce excellent root-" .

ing of cuttings of some species. In
aerated water, best roots are produced -
: . near basal end of cuttings, whereas in
* " nonaerated water,’ best toots are aro-
- duced near surface of jater where

o .; . oxygen content'ié higher. .

8. Moisture-saturated:air - Can be used-as 2 rooting medium. by
. C) _ - placing cuttings in.closed frames in
: o . which relative humidity is maintained
- . . _ by mist nozzles close to 100%. This
< o method has resulted in satisfactory .
‘ ' ' : , Yoot formation with some plants and ,
. . ' : * §s especially successful with root ..
& . . cuttinas. . . )
: . ) - Dogs not lend ftself to large-scale use.

>

Question 5 " Where should cutting be severed from mother plant?
. - - . "‘ \

\ 3 ' . Best about 3-6" from terminal tip(s) . - :
* - Trimoff all but top 3 leaves to decreasé rate of transpiration
(water loss)

/

e . -

o Qu.eitéon 6  What damage could occur from a ragged cut? oy | / '
S~ : - Decliying cellular debris on edges would prevent healthy

" o - - cell qrrowth close_to the nutrients - - .

;\ K . . N . , s
Yo Question 7 what are some examples of plants that can be propagated easily

s o using the -"§t1ck" method? "~ ,

4 - Roses. - .. _ _

S - Geraniums C. e

SR = Garden Chrysanthemums : ’ .

AN . ‘= House plants in general (e..g.,\African violets)

- Question 8 "How deep shouid the cut stem (remove¢ shorter part) be "gtuck"
into the soil? ‘ R

S -~ About 1/3 of Ats-lengtt 1-2"). -

Question 9  How fs the cut stem "stuck™ into the soil vﬁthqut causing
' damage to the cells at the cut edge? - .. - . ' N

- ‘Poke a hoTe into sofl with a pencil or fingers-slide stem into
hole and gently rgpack"""‘ . .
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o~
.\.
Student
shiee 1.
L
Question 11
Va
Question 12
As
Question 13
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How firm should the (s0i1)*be repacked around the "stuck"

media

. Stem? e

- = Firm" to the touch, bﬁt not as hard as you can push

- Enough to support cutting from falling ovey, but not to
crush underground portion of stem .

PLANT CUTTINGS (STICKING)
‘Stéps '

N1 Make a hole in sticki
bed 1-2" (as needed)

Factors for Consideration'\\\
ng- L

with
peacil or finger *

v

v
- , ’ )
Why are leaf slips generaily grown inside vs. outside in the yard?

 Alternatives

1. Inside

3%%

2. Qutside

s

/

/

ﬁactors for Consideration

- Environmentalconditions are
controlled (i.e., water, temper-
ature, air circulation, humidity)
Leaf. slips do not take up much
room and can be grouped together
in a tray

Slips subject to harsh environ-
mental conditions (beating action
" of rain and sun)

Slips easily destroyed by being
stepped on, etc.

Where is best

probable place to cut leaf for maximum root
development? .

- About 1/5 to 1/4 distance from peticle attachment to leaf

What damage could occur from a ragged cut on the .leaf? Y

- - . . /
- Cellular growth requires healthy cells,.close to nutrfints--
without decaying cellular debris on edges.

K}

2. Slide prepared stem into hole . . ’\\\ ;‘,“
3. Repack media around "stuck" 3. Firm to touch, b¥t not as 2
stem ' ‘hard as you ca -

A T L T T

. .
NS L Y7 P
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Question 14 What are some exampleé of plants that can be propagated easily ~ . ‘S
using the ;slip“ method? : N RS s
. 0, » ! -/ ] “,_.
- Begonias - . y E
- Mother-of-thousands L R
-~ Royal velvet R oo ’
- La'Jolla plant . L SE L e o,
~ . . . ~ \\"J . . %‘ .
gﬁ%ﬁf"ﬁ . CUT FROM MOTHER PLANT - .
' §tegs.. . Factors for Consideration.
1. Obtfin a sharp knife . . 1. Unlike cutting of stems, a |~
) . scissors can be used since .
/ : leaves are thin. However,
o ) scissors must be sharp.
2. Cut off bottom (where 2. In general, area cut probably}.
petiole attaches to leaf) will be widest part of leaf
1/5 or 1/4 of leaf on plants being used.
E A ] »”°
“exome N ) o : ’ = .
Question 15 How deep should this cut leaf (top part) be "siipped" into’ A (ﬂ"

growth media?
sy ' )

4

‘. Question 16 Which part of cut leaf is "slipped" into the growth‘mediafr .
. - Cut edge goes in media (1eaf- standing veyti;a1) ’

When should the growth media oe watéred;-before or
after planting? -« ‘

'~ Loosened growth media is.pRY; moisten only afterfBIanted_-
- If outside yarg_li media, wet thoroughly BEFORE planting.
< . :

Question 17

4

Questior. ‘g _How firm §hou19 growth media be rephcked‘aroundﬁ“s‘fpped“ leaf?

\ - Firm,té touch, but not as hard as you can push '
' - Enough’ to support leaf vertically; but not to crush under-

s - ground portion of leaf's cut edge
e

- , -
- a4




L : . PLANT SLIPS (cumues) f

. .Skitt 3 e -
" : " 'Steps : ', : Facte{s for rons1derat1on
1. Slide cut edge of leaf 1/4- 1. Leafféo stand vertically

“1/2* into growth media .
- «2. Repack media around planted 2. Firm to touch, but not as

' .
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edge of leaf . '_'hard as you can
. ) \ o . . \'?‘:} .

* Question 19 Nhy is water absolutely necessary for -plant growth’ Tk
’ - DMy maten:als cannot be absorbed throuoh a 1living cell membrane ”é
- Méist soit (growth megia) is "softer" for new root growth B {
to’ push through . - £
Question 20- How much water should be added? :é
N - Enough that growth media looks moist (and remains mo1st) j§
N but water” should not be standing on surface §
s . 5
.o L
L Stdent | oL HAKE LEAF CUTTING é
Steps Factors for Considerat*bn d
. 1. Propagate begon1a by 1. This method may be useful in f
. stamping out leaf disks propagating other species A
S (2cm diameter) with cork with large flat leaves -%
borer - - . . .o
' 2. Obtain 40 to 50 disks from i . %
’ a sin gﬂe leaf , _ 3
3. Treat/disks with indolebutyric ’ : %

- acid and-kinetin to stimulate ‘ .
‘- root and shoot development h 4
4. Place disks on moistened filter k|
' - paper in covered petri dishes ‘§
during regeneration period i T

3 i
Soudent - MOISTEN PLANTING
‘ ’ - T ‘Steg . . : Factors for Consideration
v W . ) . . ‘
? 1. Moisten soil .(growth media) 1.'Use a fine spray if possible
surrounding "slipped" Teaf to reduce chances.of washout
L , . until-growth m‘oia agpears or repack or knocking leaf
Y -motst looking ~over

-
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SRl ce . MAKE HERBACEQUS CUTTINGS
. | = stess . . Factors for Consideration

4”" 1. Make. cuttinas 3-5" long with 1. Cuttings that exude a sticky

2 , ledves retained at termipal °~  sap such as geranium, pine,
& end or without leaves - or cactus should be allowed .
- 1.2. Use root-promoting substances o dry for a few hours
£ C ] 1 to gain uniformity in rooting .-
g and development- of heavier - - 2
B . . root systems - . )

3." Supply high humidity'and

bottom heat ) ,

4. Root in a medium-of peat, t
sand, vermiculite or a
1:1: 1 mixture °

AY
‘.

Student | .
Skitl 7 MAKE HARDWOOD CUITINGS (DECIDUOUS SgtCIES) .

Steps ' Factors for Consideration

1. Take cuttings from stems of mod-
erate vigor and with a diameter
range from 1/4-2" and a length
from §-8". Take* from dormant
"~ leafless one-year old shoots
2. Include at least two ncdes in -
cutting; make basal cut just

~ below a node and. top cut 1/2-1"
above a node
3. ‘Make a "mall tting by

including a short section of stem
of-older wood -
4. Make a "heel” cutting by in-
- cluding a_very small piece of
older wood
5. Make a "straight® cutting by
not including any of older wood
6. Distinguish between top and base
of cuttings. by making one of cuts . .
with a slant rather than cutting AR
at right angles -
7. Dip basal ends of cuttings in a
solution of indolebutyric acid or
angther root-promoting substance
8. Use a dibble to insert cuttings -8. Some plants must be

S

~ and to firm soil ° calloused lefore
, 9. Plant cuttings 3-4" apart and planting.
© . deeply enoughrg: Just one‘hud
shows above — '

110, mr*JLLM& tgnd.? Tom e




L) ?5 .

2.
3.

5.
6.

. Root cuttings, i

- solution
. Place cuttings in a flat filled

MAKE HARDWOOD CUTTINGS
(NARROW-LEAVED EVERGREEN SPECIES)

Steps

young seedling stock. Select

1-year shoots

Cut mature terminal shoots of
previcus season's growth -

Treat with indolebutyric acid

with rapidity.

_or another root-promoting

substance

in a Qreenhouse
under high 1ight intensity and

high -humidity

-Supply a bottom heat temperature

of 75°-80°F (24°-26.5°C)
Dip cuttings into fungicide

with sand or use a 1:1 mixture
of perlite and peat moss

. Restick slow to reot cuttings in

rooting compound

Factors for Consideration

1. Take 4-8" long cuttings from 1. Take cuttings between late
fall and late winter. Handle

¥

7.
8.
9.

10.
1.

Z

'MAKE SOFTWOOD (GREENWOOD) CUTTINGS

«“

Factors for Consideration

,.Stegs ‘

. Take cuttings from soft, succulent

new spring growth

. Take cuttings in early'bart of day

and keep cool and moist

. ‘Select stems that have some degree

of flexibility but are mature
enough to break when sharply bent-
Select stems from lateral or side
branches with average growth

Make cuttings 3-5" long with 2

or more nodes. Make basal cut just
below a node T, »
Remove leaves-on lower, portion of
cutting and retain those on upper

part .
Rxmave all flowers or buds ¢ w .

Dip in a root-promoting preparation
Plant in a media of 1:2:1 made from
sand, loam soil and peat

Place in high humidity

Supply bottom heat of 65°-70°F

L4 L]
.- s ,
. ' ‘ .
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.- MAKE"SEMI-HARDWOOD CUTTINGS .
(Usually made from woody, broad-1eaved evergreen species, but
‘Teafy summer cuttings taken from partially matured wood of
deciayou§ plants could be considered as semi-hardwood)

Steps ' Factors for Consideration .

1. Take cuttings during summer from
new shoots just after a flush of
growth has taken place 2nd wood
is partially matured ) ,

\\?' Make cuttings 3-6" long with leaves - . :7
retained at’upper end . -

3. Use shoot terminals or basal parts
of stem - -

4. Make basal cut just below a node

5. Take cuttings in cool early morn-
ing ‘when stems are turgid and
keep wrapped in a clean moist bur-

~lap bag or put in a large poly-
= ethylene.bag v

6. Dip into a liquid rooting “hormone"
(auxin) preparation for 5 seconds

7. Place in a rooting media of 1:1
mixturé of perlite and peat moss
or perlite and vermiculite <

8NCut rows in rooting media with a

avy knife against a board
9. Supply:bottom heat of 75°-8G°F
10. P]acenlghfy cutting u?der inter-
m

mittent’mist sprays.
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* Student

Shilt 1

. Teaching content: 29 ques'tions'° 15 student skilis °
Queatwn 1 Hhat'is the advantage of g>afting pne plant type to another?

_ GRAFTING. 8

LYY

- Start a desired plant on one with established root\gys¥
~ Desired plant may have root system typical]y suscept1b e $’ .
to disease * L

b
th use dicot plants rather than monocot plants for root stock?

- Functionalﬂxylem and. phloem near outer edge on dicot plants;
scattered at random. throughout monocot-stems
- Most monocot plants.are annuals (die after one year) - .

Hhat are the qual.ties of heaIthy root stock at time of budding?

- Seedling root stock must be\ﬁn an active growth indxcated
. by soft, rapidly growing branch tips -

k.y,"y;ﬁ ;

PR
s,

Zhat is a final test fo determine if seedling is receptive to bud?

- Bark shou]d s1ip loose easily wher cut and woed underneith
appear moist and smooth, with no tearing or stringing of -
'tdssue

el Tl

N O Y
Sagnb s 44 petietic bR IRy

LY

SELECT ROOT STOCKS FOR BUDCING e
/ R

Steps ) . Factors for Consideration' P
1. Select root stock plant that 1. Root stock plant must be . ,
-has desired characteristics .easily propagated . g o
of vigor, growth habit, and. 2a This root stock plant may be | *..
disease resistance.. a rooted cutting, rooted
2. Select root stock plant that - layer, or more common]y,
has had 1:-year's growth in - seedling
nursery row before budding 2b Seedlings of slow-growing
is to be done species ifay require two
, seasons growth to produce a
root stock plant large*enough
T to be. budded ’ NN

”

‘- Host monocot plants are annuals (die after one year)

X

i plants rather than monocot plants for stem stock?

xylem and ph1oem nearuouter,edge on dicot plants;
- scattered at- random- throughout monocot. stems

. [0
R s s
S, , 2




Ay

.th is it best to_choose root‘and stem stock that are same
diameter at’location to be grafted?\. =~ - .

E : - - Functional xylem and phloem are near\outer edge on dicot’
A p;hntg; they must, match-up if materials are to flow through
k. : . them .. . ST : RN

L. Question 7 Can two different diameters be grafted together?

- Yes, but be sure one eige of each, is Tined up together to
ncrease the possible number of xYlen”and phloem tubes
1ining up for continuation .of flow . . :

- Chances. of successful graTting (plant survival) decreases

. with decreased number o xylem and phloem 1ined up

What is the pﬁiméfy fqﬁctjoﬁldm each: xylem, phloem, and cambiuin?

" . - Xylem.basically carries wat;> and dissoTved minerals upward
from root hairs to leaves for photosynthesis )

- Phloem basically carries food (glicose) produced via photo-
synthesis in leaves downward to stim”(trunk) and roots ‘for
energy or storage (starch) ) . -

i . - Cambium basically is only tissue capable of making new cells

- : .. (xylem and phloem) 'via mitosis; therefcre -necessary for = .

o diameter growth of plant ‘ T

e Question 9  What type of root stock is compatible with which typEs of budwood

4 4 % Vvt

i

§ , . ’ or scion? . ﬂ \ . ,
% A .
£

-

Alternatives . Factors for Consideration
. 1. Grafting between species - In some cases grafting can be -
3 - within a genus - done successfully with plants . _
/ ' T of different sfecies and genus. N
L oo . . ' - Grafting between-most species
K . ‘ is done within a common genus:
AP o ( - o Cit;usﬁfS“sntcessful and widely
. B . . . , * R USe . » ) *
L - . ‘ . - Cultivars of the almond,, the
3 o ; R - ) , apricot, European plum, and ..
i _ o - Japanese plum-.different species--
N S o " are grafted commercially to.the-
e C peach, a completely different
o © species, as a root stock. On the
. T - other hand, almond and apricot,
Lo T - both.in same genus, cannot be-
- : ) intergrafted syccessfully .
I B S L . - Compatibility between species
| . ' may depend upon particular
T - . .+ = clone or seedling betng used,
N L - either for root stock or, scion
" SRR - In some cases a given interspecies
: ) graft is successful, put recipro*
' cal combination is not )

4
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2. Grafting between genera
o . withina family '

3. Grafting between Tamilies

4

7,
‘ 4
- ’\/\4

E N

- When plants to be grafted to-* -
gether are in different- genera
- . but in same family, chance of
union being successful is remote
- There are few cases of success:
Trifoliage orange is used com- - "~
-mercially.as dwarfing stock for - .- -
vardous species in genus, Citrus. -
- The quince has been used as a:.. - .3
dwarfing root stock for certain #%
pears.. TR,
-" Successful grafting between plants
of ‘different botanical families
s usually considered impossible - .
but there are a few reported =
instances in which it has been
done with short-1ived herbaceous
plants "

When ‘is dormant“budwdod collected?

~ trees have lost their leaves.

. “

C The‘§waood may ‘be collected in the lats fall after the

Steps

1. Coilect relatively straight 1.
medium-vigar budwood of
. current season's growth

2. Place cut ‘ends of canes in
.a-small amount of moist sphag-

1 . mm-moss :
. 3. ‘Place entire bundle in a poly-3.

. -ethylene bdg-or wrap it in
-polyethylene-kraft paper. ' °

4. Store pa
- of 75°-80°F for 3-8 days

» L, -

COLLECT DORMANT BUDWOOD:

ckage at temperature. 4a

&b During ‘this period, cambium. -

! IS : - - 4¢ Careful-attention must be given

/

Factors for Consideration

Select from healthy, true-%o
name stock plants,

-

H

i

This can also be placed in a ‘\}‘
moist sphagnum moss and -sealed -
in-a polyethylene bag. -
Degree of dormancy or rest B
governs, length of time required. |4
for seasoning. S |

-Jayer will become active, and .
. bark can be readily.separated:
" from.woody central cylinder.. -
to condition of plant material .
since it is being seasonqd;undg¥=;;
relatively high humidity and ool
temperature. Buds may begin to 3
grow if held too long. These -buds:
~may be Tost before they are used}
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. COLLECT BUDHOOD FOR SUMMER BUDDING

- Steps . ' Factors for Consideration
" 1. Collect budwood of dfrrent’
. season's growth: new shoots. .

“which have: devéloped $ince
growth started in spring.

2. Keep root stock actively and.

. continuously growing. . ' ' ,

3. Defoliate budsticks “immediatély R ’

- . after collection in field. : '

4. Plate budsticks in moist medium
_such as 'sphaghum.moss or mofst
‘newspaper, over-wrapped with a .

~ )/waterproof paper such as poly-

S : - “ ethylene kraft paper, or place ' -
& , Tn a polyethylene bag, and hold '
in a refrigerated storage until \
_::‘,_ - > -
7 oot o .
shitt 4 SELECT STEM STOCK (FOR GRAFTING) |
Steps ) " Factors for Gonsidération
' . 1. Choose desired stem type 1. Exactness at this point is-
plant which most ‘closely not absolute since both stem
C . _ resembles 'the same diameter and root will-be trimmed
. of the root stock to be used. ' beforesgrafted

-

Qestion.11 «'Where should the stem and root.stock be cut for joining?
R B ) - . ‘% . )

. = Roots are actually not cut; stock is cut on stefn just

above roots '

- Stem stocKads cut to same diameter as cut root stock

-

s g RN N A Y e
20 A A N B Tt 5. W o RT3
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:

angle of cuts is same - .
: - vt
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- Cut both stem and root stock stem on a diagonal; BE SURE  °
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»

e (’ Qauﬁ.o;i 12 What detriment could result from ragged cuts? ) .

¢

L)

[

. Skill 5

’ N
L

,

- - Ragged cuts result in cellular debris and unheaithy cells
_at edges; cellular growth (and healing) requires healthy cells

in close contact to nutrients or other living cells that can
- pass nutrients to it , : . '
- Cellular debris.at cut edges can allow Yeakage of nutriehts
being passed from one section to the other )

%\

~ Cellular debris at cut edges can allow air leaks and therefore
drying of cellular tissue--remember, dry material can NOT be
absorbed through cell membranes

-~
» .

TRIM GRAFTEQAREAS

»

Steps* - _ Factors ‘for Consideration

: /
1. Obtain a sharp knife 1. Do not use a scissors’
2. Make angular cut completely 2: Diameter sameness not abso~ -

through stem and root stock lutely necessary, but.
stem so angles and diameter certainly desired
are’ sany’ " . : s

Question 13 1s total line-up of fhe iylem, phloem; and cambium absolutely

necessary?

- No, but the better they line up, the better the chances of
having a successfu graft ang»plant survival A

-

et

HOLD ROOT STOCK TO STEM STOCK

1. Hold cut‘edgesﬂotlrép% 1. Be sure both cut edges are -
stock and stem stocktogether. 1ined up without air spaces
with your finggrs L .

Factors for Consideration

Question 14 .ﬁhat is the purpose of the wrap materiai?

- To secure stem stock to root stock : : o
- To prevent entrance of disease causing organisms (pathogens)
.«"To decrease chances of drying out at cut edges

.
- . . . (/
.
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(‘f;deation 15 Nhat characteristics shou]d.the wrap material have? - (})
. - Hater resistent* remember. DRY materials ‘cannot go across’ N
"~ * 1iving cell - membranes .’ ’
- Flexible: material should: be able to be stretched by p]ant
& to compensate for additionaI diameter due to growth

- g e

hy should care ‘be taken not. to damage cut edges?

- Growth and. successful Tivihg (ce]]u]ar) require hea]thy ce11s . ’
- "Damaged cells (debris) at cut -edges can block passage of
nutrients and spread-decay (from bacteria on stock)
- ‘A1l edges-have been, exposed to" the environment
- Cut edges’ have been artificially secured together

/
. - /- N M 7’

- me N

4

. : -
 Student _ WRAR-ROOT STOCK TO STEM STOCK -

Steps : Factors for Cons%deration
: . )

1. While-holding lined .up stock, 1. Firmness of wrap to stock is
wrap two together with wrap necessary to segure one to .
materia] (rubberband) S other so_neither can move, .

-8UT_be ‘careful not to wrap ) )

- 50 tightly that stem and

root\se]]s are crush(d

—

. the stem to the leaves® for photosynt , buf is not used
in.photosynthesis, is'evaporated from surfaces of leaves

oL t.e., morning dew). 3 .

_- Question 18 Is trahspiration é?r;alue to the plant?

’ - Yes, transpiration he]ps pu]] absorbed water through piant

" Question 19 Why should top third of grafted branch be cut of f?

Question 17 “hat is transpiration? ///f// . »
p - Water that is absorbed by the root\hairs.,trave]s through , = !

g T

N5

. (2

‘
. .

o A
oA,

~ To_reduce water loss due, to.transpiration. especial]y’ir 5o

root stock used s nut estab11shed and needs to be planted. . TE

\ . ©
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Question 20 How are rocks detrimental to root growth?

Student

Skill 9
S

Question 21

" - Wiste of time and energy for plint to grow among (detour)

- rocks and debris in sofl

- = Shifting of rocks (i.e., weathefind) can cut and/or injure -

- tender roots o
’ L ' { ! ) ]
CLEAR NEW PLANTING BED. OF DEBRIS «
B % . o
Steps - Factors for Consideration |
1. Rake and pick out debris " 1. Debris is rocks and any man-
made materials
_ _ 2. Debris within 6" from surface

should -also be removed.

~

If root stock selected is to be planted, how big a hole
“should be dug?

- = Rocts of root stock should be able to belspréad oug;/ﬁat

crushed-togather

-~ Hole should/be deep enough that grafted area is'BELOW surfaééﬁ.

of ground when grafted root stock is placed 1p hole

-

DI6 HOLE (IF ROOT STOCK IS TO BE PLANTED)

Steps. A ’ Factors for Consideration

1. Obtain shovel 2. Pile dirt close-to to, ed e*
: o2, . -edge o
2. Dig hole A handy for- repacking agter?
- ) " planting, v .

W y—

e A i e =

aretaste st ATRREANIGE. $ iR Nty -

_ Steps ' Factors for Consideratdon. i

1. Obtain sharp pruning tpoi-- 1. Do NOT use scissors or knife '“%

" looks like a pair of gliers 2. You-may-find—this action. } :

- 2.Cut off top third of Stem . emotionally hard to do after ok

'stock (branch) in an.arc . such care .and work, but doing B

N I N At.will greatly enhance the .

- ] ] chances of the plant's sup- .
/ﬂ\\ SR vival S
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.
‘.
< Rl

[ LN




" Why, are some air spaces 1n soit ﬁnportant? .

'F T, .- Air spaces due to loosening media before planting allows
o 6 . complete penetration of water into the media.
X . - Dry mineralé cannot be absorbed, into a cell (plant) unless . i
o, . material is in. solution - . _ 2
N ¢ ’ . . te
L Stud /‘ ) - VA T
L gwﬁ‘f,- o LOOSEN MEDIA IN HOLE
L o . ’ Step's ' ' Factors for Consideration
A 1..Using shovel raké, or 1. Loosen surfacas by digging iy
" scarletoclaw, lodsen dirt . "in 1-2“ L
2 on all surfaces of the hole’ - , B
- “ - L] ? :}‘{
Quuuon 23+ \Nnat is purpose of wetting the pre-planted soil?

g - Allows ‘for' complete moistenia!_of soil

+ - Watering after planting to thOroughly moisten sojl enchances U
leeching of valuable (ninerals from repacked soil e =§
¥ .

|

s w“-"“""f , ) C o FILL HOLE 2/3 WITH WATER - ‘
. _Steps: 3 . Factors for Consideration

5: 1. Obtain water source: bucket .-
i or attached garden hose’ 5
| . 2. Gently fill hole 2/3 fuil 2. If water'drains out (perco- -
; " _ - with water ’ X lates) fast, refill until

i : : water remains in hole - y

.
st

+

;
gL Y N
VAR WS e

;LE - ' : . ' : —
- - - ‘¢

#irm should removed ground (dirt) be repacked around planted
-grafted plant? .

- The dirt shdu!d be replaced in hole (containing roots of plant.
stem to and fncluding wrapped area, and water)
= The water in the hole will allow the dirt to mesh together
- easily (removing air bubbles) without crushing' root hairs
. = Firm to touch, but not as hard as you can push--plant should
be secure standing . .
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*SktLL ,3 LT / . . PLANT GRAFT - '
. : - .Steps ;,- LT Factors for COnsideration
’ - 1 Lower (gent y) grafted root | 1. “Hold plant at this desired
. - stock into water in hole .- level while repacking soil
until wrapped area is 1-2" . . back into hole ¢
below surface of hole -~ : S
. 2. ggeplace soil. into hole (WIth-' . ‘
- ut-splashing) evenly around . e

Que&ixon 25 Nhy is it advisable’ to secure p]anting via 5 aking?

- Mud surrounding root stock tends to a]low movement of new planting
- Established root systems secure plant against wind -

- Staking secures plant until root systew can estab]ishaitself
in hole and secure plant

"“. - .

a

3. Pack soil ‘into hole, firm to * 3. Be sure wrapped area is
-touch, but not as hard as you covered (buried)
o can push . . } P

Question 26 gow can too ‘much water pressure in post-planting watering cause
‘ amage?

R Soil surrounding plant can be washed out of hole and therefore -
. expose wrapped area -

Question 27 What is minera] leeching?

®

- Since water is pulled downward by gravity, any minerals of soil
that water dissolved will-also be washed downward--possibly
away from root hairs

T ﬂ~
,
.

¢

§§%ﬁ§”§4 e MOISTEN rRANSPLANT .
, NE Steps Factors for Consideration
' 1. Obtain -watering source: ' , ,«”
y.  f sprinkling can or hose
) 2. Gently water planted grafted 2. Use a fine spray if possible
. plant and surrounding . to reduce chances of washout
" repacked soii of repacked soil, therefore.
. ) ~ exposing wrapped area -
S - : ..

. .
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How long.should grafted plant remain wrapped?

- At least three months - L

- Un@il the -"breaking point"” of the wrap material is reaéhed. ‘
thé wrap material tends to be a detriment to the growing -
stem's diameter by,not allowing it to expand '

-
N

1
rd

'REMOVE WRAPPING ‘ A
. Steps . Facfors for Consideration ‘o
\ﬁ;?}ggggg at least 3 months, 1. Do not uéé'ahy'tool as it
gently remove soil sur- probably will "skin" the
rounding wrapped area with newly healed area
your fingers . 2. Wrapping material (e.q., -
2. Gently (siowly) cut away rubberband) need not.be
wrapping material removed as long as it is .
3. Rapack removed dirt cit loose and i's no-longer
4. Staking should probably a binding force :
remain functioning at least '
until next year 7 ™
! ?
- " ¢
\
t »y
1) o N . ,
~ ¢
. - 4Q ) . 9 ‘

How can leaving the wrap on indefinitely harm the plant? W

- The flexibility (ability to stretch) of the material decreases . ° .-
the more the material is stretched ) .
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AR e T _ L
-l @ Table 2. Formulas-for the Five Basic U.C. Soil Mixes ‘
b
Ingredientsby - . S '
v percent volume ingredients to be added per cubic yard :
. R 2 ) L Calcium J
{ Soil Fine' ° Peat Potagium Potassium - Single super-  Dolomitic  carbonate. .
tomix sand  moss  nitrate - sulfate phosphate lime lime Gypsum
¢ A 100% 0% 8oz 4 oz. 2%Mbs. ~ Valbs. — . 2hlbs. -
‘ 8 . 75% 25% 6oz 40z 2% lbs. 4% Ibs. 1%lbs. | 1%lbs.
C 50%  50% 40z - - 4oz, -~ - —2hlbs- - .7%<lbs.- 2%ibs. . ot
(0] 6% 75% 4oz .4 oz. 2 lbs. 5 Ibs. 4 lbs. e,
: E 0% 100% goz. 2 . oo 1 lbs. -~ 2%lbs. ~ Slbs. T e
; Adspted_from The U.C. § stem for ucing Healthy Container-Grown P'ints by K. F. Baker (ed.] 19§7. Catlifornia Aqri-
. cultural Experiment Station, Manual 3. : :
1 Fine sand is defined in the above publication, - ) .
" 2 Potassium nitrate may be replaced with potassium sulfate if no initial nitrogen is desired. For example in Mix A, 12 ounces
B of potassium sulfate could.beused.in lieu of the suggested 8 quhces of potassiym nitrate and 4 ounces of potassium sulfate.
\ ° .
L ’ Table 3. Cornell Peat-lite Mixes ) ,
Lot E — ——
Peat- ' : . Super- . Fritted =
lite Sphagnum ' Ground phosphate  Potassium trace ° , Wetting
mix peat Vermiculite Perlite  limestone 0-20-0 Nitrate elements agent
A 11bu, 11 bu. — 510lbs.4 120bs. 11} 202: 3oz
) B by, = 11bu.  510bs®  21bs. 1.5bs, 20z 3oz
Foliage PJant ' . "
Mix? 11 bu. S%bu. . 5% bu, 8ibs. ©+ .2lbs. 1 lb. 20z 3oz
- . -
' Epiphytic
Mix3 71/3bu.  ° 71/3bu. 7 1lbs. 4 Ibs. ' 11lb. 20z.. 3oz
) Adapted from Cornell Peat-Lite Mixes for Coinmercial Plant Growing hy J W. Boodley and R. Sheldrake, 1972 New York
. College of Agriculture, Corncli University” inforination Bulletn 43. ’ . .
«" & ' * Dowjlas, red, or white fir bark, grouid'and screened to 1/8 - 1/4 inch, is used instead of vermiculite.
N 1 Calcium }'\itme.may be used instead of potassium nitrate. '
. 2 To this mix also add .75 ouncés of tron sulfate and 2.5 pounds of 10-10-10 fertlizer.
X 3 To this mix, alco add .5 ounces ot iron sulfate and 2.5 pounds of 10-10-10 fertilizer.
B} 4 oss limestone is added ioq'seedlings and bedding plants;more for general use. . .

’ ‘ jii .
| s |
: . D4 T zriik;; Soils for Plant Growth, VAS 5024, Vocational Agriculture Service,

~ Urbana, IL: ~University of Illinois. ,
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KEY TO PLANT-NUTRIENT OEFICIENCY SYMPTOMS

ol " A Pi}asitic'and virus diseases disseminated by bacteria, fungi
'R . -or.virus.entities (excluded from present discussion).

A. Non parasitic troubles; never infectious; caused by element
deficiencies. ' .

= 1. Older or lower leaves of plant mostly affected; effects
Bt localized or generalized. .

a. Effects mostly géné?a]ized over whole“plant; more or

ff}m ) less drying or firing of lower leaves; plant light or

T dark green, T A

N WA 1) Plant light green; lower leaves yellow, drying to

~ . . 1ight brown color; stalks short and slender if
element is deficient in later stages of growth .......

2) Plant dark green, often developing red and purple
' colors; lower leaves sometimes yellow, drying to

91 e . greenish brown or black color; stalks short and
N ‘ - slender if element is deficient in later stages
‘ . of growth ......ceneeee T PR

. Effects mostly- localized; mottling or chlorosis with
or without spots of dead tissue on lower leaves; little
‘or. no drying up of Tower leaves.

1) Lower leaves mottled or chlorotic, with or without
. dead spots; leaf margins sometimes tucked or cupped
* upward or downward.

'3) Mottled ‘or chlorotic leaves typically, may
redden, .as with cotton; sometimes with dead

* . spots; tips and margins turned or cupped upward;
) - stalks slender ...... cececssscsessseanns feesensssense
: : b) Mottled or chlorotic leaves with large or small
iy - spots of dead tissue. ‘
® g

1) Spots of deéad tissue small, usually at tips
- and between veins, more marked at margins
of leaves; stalks slender .. ......... eeeveseae

<\ o,

‘{nvolving areas between veins and eventually
involving secondary and even primary veins;
teaves thick; stalks with shortened interno@gs .

2. Newer or bud leaves affected; symptoms localized.

a. Terminal bud dfes, following appearance of distortions
at tips or bages of young leaves.

1)’ Young -leaves of terminal bud at first typically
- hooked, finally dying back at tips and margins, SO
that later growth is characterized by a_cut-out
appearance at these points; stalk fimally dies
;‘}L):,f:‘j:at tgm!né‘»PUd ;oo‘to{oo’ooooqoo;oorooo.ooooo

e0 b o000 o0

' éleﬁenf Deficient

i1) Spots generalized; rapidly enlarging, generally .

Nitrogen.

Phosphorus

4
Magnesium

Potassium

Zinc

Calcium

, .
.. ’

pas s |

¥
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at bases; with final break down here; in later
.growth, leaves become twisted; stalk finally dies =
back at terminal bud ..... cttecsscencenctttnsanes -+« Boron

b. Tenﬁ%nal.bud-commonly remains alive; wilting or
* chlorosis of younger or bud leaves with or without -
spots of dead tissue; veins light or dark green.- - £

1) Young leaves permanently wilted (wither-tip effect)
without spotting or marked chlorosis; twig or stalk
Just below tip and seedhead often unable to stand

1) Young leaves of terminal bud becoming light green\\\\"

erect.in later stages when shortage is acute ....... ‘Copper N .
2) Young leayes not wilted; chlorosis present with or Y
¥1thout ts of dead tissue scattered over the : \5\<\\\
eaf. ) :

a) Spots of dead tissue scattered over the leaf;
smallest veins tend to remain green, producing _
« @ checkered or reticulated effect ........... ««.. Manganese

b) Dead spots not commonly present; chlorosis may
or may not involve veins, making them 1ight orfm.
dark green in color. * v

i) Young leaves with veins and tissue between
veins light green in ColOr .ievieenneonnncens ~ Sulphur .
ii) Young leaves chlorotiv, principal veins ' .-t
typically green; stalks short and slender .... Iron {

N
. .

RS L TR STRR TR
. AR

A IS

S

&

- \\

J. E. Mchrtrey; Jr., Diagnostic Techniques for Soils and Crops. The
American Potash.-Institute, . . \
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NURSERY PROPAGATION °

o Eva]uation Chieck-0f#; Form for Sowing Seeds
‘ . (Maximum score = 100 points)

- 8

o

. Are the holes in- the f1at covered with moist sphagnum moss?

\

.~ Is the ¥lat filled with a-1:1:1 mixture of 16amy soil, sand. and
peat or vermiculite or a commercial medjum, such as Jiffy Mix?

. Has the medium been tamped to provide ] uniform]y firm seed bed
“to a level of about-1/2 below the top of the flat? -
Are the rows straight? ’
:
. Have the directions on the seed packet been followed to determine -
the distance apart and the depth the seeds should be sown? :

Have .the' seeds been covered with shredded Sphagnum moss,-fine
perlite or fine sand? - : .

- .
i

Was..the f]at_proper]y watefed? ° SR : ‘ia*
Is the seed -flat tovered with a pane-of glass or polyethylene?
Is the seed flat p]aced in a semi-shaded area of the greenhouse?

Is the seed f]at placed on a‘propagating mat or heat coil or hot
water p1pes for a bottom heat of 65° to 70°F?

3
L]
.




NURSERY PROPAGATION A
Evaﬂuation Check-Off Form for Grafting S

4

i

eAre both root stock and steM'stock dicots?

K

!Are the stem on. the root stock and stem to Se grafted the same .
»edianeter (thickhess)? . e

i

Are the em on the root stock and the stem to be grafted both
cut the same angle?

' .
e L]

'Is the wrapping material wound SO both stem and rootistock are
held together-firmly, but not stretched out totally?

Are both ends tied,securely after winding in the prescrihed method? -
"Has the hole fiiled with water before the grafted rroots were planted?

Is the entire wrapped area“planted below ‘the ground line?
Is the grafted plant(s) staked for additional support? -‘

‘Has the top third of the above .ground line plant been trimmed off?

Was -the ground around the planted grafted plant watered in the .
prescribed method after planting? .

’
v




-

. 2. Determine the medium best used for propagating most cuttings? :

] 7. Differentiate Getween flower buds and the leaf buds. .

"""""

. WORK SHEET. .’

You-are given a sample each of peat, sphagnum moss, sand, vermiculite and
 perlite. Determine which medium would be best used for germinating,
propagating aud growing. .

- v
!

1. Determine the ‘medium bast used for germinating seeds. '«

Answer: Sphagnum moss or a 1:1:1 mixture of loamy soil. sand or
peat, and vermiculite. - - ‘ p

<

Answer: Pea:, sand, vermiculite, perlite or a mixture of peat and
san .

~ N .
1 N A
.

You are given'young. healthy stock plants to make root cuttings.

3. Determine the correct polarity when cuttinq

Answer: Cut the proximal end with a straight cut and the distal ﬁji;
5 ' . end with a §lanting cut N ) _ -*Qt
4. Ensure uniformity in rooting and the development of heavier root- systems é%
Answer: Use root-promoting substances such as the hormune indole-
butyric acid. )

ot

You have collected dormant bud wood for summer budding.

5. . Determine how you would keep.it suitablé. for later use. - o
Answer: Place the budsticks in a moist medium such as sphagnum
mos$ or moist newspaper overwrapped with a water-proof
paper -such as a polyethylene bag or graft -paper or place o
in a polyethylene bag and’ hold’**ﬁr*refriaerated storage |, -
until used the following séason. o

You are given several rcot stock plants to determine the best se1ection
of material for budding.

6. Determine if the seedling is’ receptive to the bud.

Answer: The bark .should s1ip loose easily when.cut and the wood
- underneath should appear moist and smooth. with no tear'lng,~
or stringing of tissde

Answer: Flower buds are plump and the leaf buds are' slender and
' ugfnted-at the tips.




Fafh O e e PISES
- i R A

.‘Yqu are given'various types of seeds.

Work sheet (cont.) o . S .
8. How do you decide which- seeds. should be covered with a medium?

Answer: This is determined by the size of the seed. Small seeds
such as petunia and begonia.are not cOvered when planted.

4

You: are given*§uch seeds as pansy, portulaca, verbena and dusty miller,

-§. Nhat special treatmentodo they all require to ensure. germination?
‘Answer: They must all be given a 3-dav darkness period. '
You are gfven a herbaceous~5toEk plant to choose stem cutting material.

P

i

10. Determine those with a high carbohydrate content.

Answer: Those with a high carbohydrate content’ will be firm and
break easily when :bent.

e
e,

A

. <
L2 VAR

5
a
3

Bk SIEAEET - A LM G~ LI, oSS

>
-
7

\
- G
3 { . £
- .



N CORRT - T . Ao T, et L.t ).,an ...(mr kS T \, ", .v,. ~ ‘6...,, LA h..u,&&&)&ﬂ »..‘ o .,, & T N
- Co P - RIS R A B TR A o A . >
.Q B R . ¢ * @ & , ,
¢ . .
) : 4 . 1 -
~ . . \P\fJ .
- ' ' [ - . - .
. - ' 2 .
R - N * : s ’ .
) . . o > . . -
N, 1T ‘ . .
2y T _
- . - . . N
1) ) — .
- y o 3 . '
. . A . . . .
. .
A N 1.1 . )
. . . ’ . ~ . s *
- -~ ‘. 4 ” - dr .
S . ‘ ]| .
L4 -
. . S . D v ’ -
o N . . -
.
. P RN} * Loc
- h «
1 4 ” A
S I . . . N ] LN ,
Ny > ) b J .
. o
" a. O
_ o - = R . - . - -~ .
N - N
N ‘ m : . ° _ (.v ) ~ ! h '
5. = - et -~ ” . ~
R - . '
- [72] 2 . 4
[72] e -~
=]
o
(&}




" CROSSWORD PUZZLE

.

Across:

|

4 -

piant that requires a 3-day-period of darkness for germination f
. The .shoot on a plant containing an unexpanded leaf, branch or flower

2. A
5. Th
g..g growth regulating chemical
9. A

green pigment necessary for plant growtﬁ N
section of stem or root used for propagation of %lants

L)
kS
[

11. A condition that all seeds 'need to.germinate B

12. The movement of water upward through' narrow spaces./in the soil

14. Young plants which; have been germinated several days

15. The scratching of a hard seed coat to hasten germinmation .

17. In a resting, or nongrowing state ~ - o

19. A light mineral with a neutral pH used to increase the moisture holding
of planting media - T

23. A substance which destroys or prevents the growth of fungi .

24, Any bud found growing at the tip of a stem ' )

25.'A white granular material used to help loosen or cpen up spaces in-
rooting media , '

27. Another word .for understock

28. The current season's growth of a plant

Down:

1. Thin, green, actively growing tissue ngéted between the bark andb
the wood of a plant _ ‘
3. Material used to start and grow seeds and-plants

4. The surroundings . "
5. Small shoot of the current season's growth used to cut buds for budding

7. To move plants from one, growing location to another
- 10, Uniting two different plants so they grow as one

13. The -ability to unite with, and 1ive together
16. A Box with a slotted bottom used to start seedlings
18.- Soil of equal amounts of sand, silt, clay, and humus
20. The part of & graft that already contains the roots upon which the

. new plant will depend : . .
22. The amount of moisture in the atmosphere
26. A reproductive striucture housing the embryo

=

.
| A S hra s v
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B . 0 , Crossword. Clues
L . Down :
AR "'1-k Good ptant for siip method ° A-T1
S w1 " 1.8 Joining stem to root stock- B-1
C 2-A Eliminate around roots . _ B-19
L 2.y Exclamation b v C-12
L 3.J Don‘t do to roothairs : D-4
. 3.7 Unfertile soil. D-19
. ' 3.A .Uhen to water s1ip (leaf) D~24
o -0 Don't plant seeds too ... E-10
y "- 8.6 Process of making glucose © = E-17
: 6-X Leaves will when touching soil F-1
23} 7-A Necessary for photosynthesis G-5
T 1.6 Leaching: Watering from ... . G-10
. 7-p Part to.be removed from stick G-17
, g8-M To carefully place in hole G-25
. 3-8 Should you use a dull knife? H-1
' 9-¥ Good idea to pre- ... seed H-15
) 10-D Water ... can cause damage J-10
10-P tfien repacking, gently ... K-1
10-R To be removed before planting K-24
12-? Use only with leaf, not stems L-18
¢ . 11.A Piffusion requires ... media M-10
L. © 13<J Plant graft ... ground line N-5
S 1J-N' Remember, plants require ... N-22
. 15-C Plant ... per hole 0-8
15-G ‘Remoye. top ..% of transplant P-17
0.1 HWater the-... - . P-23
24eS Cut stems with a sharp ... Q-1
17.€ Mot doing it right is ... Q-5
7.4 Always make clean ... 0-12
'3-U Loosen media at least ... inches R-21
Cells without water . S-4
Cuts for grafting are ... s-10
Don't graft ... cot plants S-15
- How to make clean cuts T-1
Nater tubes in plants . 7-20
Repack ... the plant u-10
Water going down' through soil V-1
Competitors for nutrients: V=20
Make big clumps of soil ... -1
To be grafted together W-7
» Sprinkle gently, don't ... W-12
gheape;t way to grow Elgg%: X-21
111-hole ... with water Tirst -1
Movement of water molecules Y-9
aCross a membrane Z-5
‘ ’ Z-12
: 2-20

' . NURSERY PROPAGATION

_-Containers
Contains plant embryo
Dome stays on for ...
Diffusion requires ... media. A\ g
Three times seed size /7 -

Repack shouid be ... .

" Be sure it doesn't cramp-roots

Across

Cells for growth
Movement of molecules
Seed-leaf _
Plant type for grafting
Locsen media about ... inthes’
Cover .stuck or siip with ...
One type of planting media
Underground plant part - _
No diffusion  if cells ...
Liquid nutrients of plants

- [
.
. ‘: . - B3 A ’ S N AT
e S ORI S AR . A SN RPN L Rebe AN 465 . '

Slip to include leaf ... .
Good- graft wrapping material
Best to water from ...
Plants enhance the ...

Vital for survival

Glucose tube from leaf to root .
Good performance is ... work
Water with a fine ... from top
Knowing how makes the ... easy
Be sure your knife is ...

Be sure to ... container well
Sigh of understanding

Good work is pleasing to the ...
Make a1l cuts ... -

Repack evenly ... thé plant

Propagation done right is ...
Doing it right is a ...

Pulling will ... roothairs

Ba gentle when soil is to be ...
Most vital for mineral absorption ~ :
Green plants make all ... B

Plant séeds ... times seed size
Use ... water pressure with hose
Be sure to ... grafted plant

Use ... to remove to transplant
Propagation using only leaf

If you don't know, ...
Propagation using end of stem
Remove some with stick method
Don't expose plants to ... by
not wrapping cut areas
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% . ' T NURSERY PROPAGATION - -
: g ‘ " Answers t
. - v g
‘ poww . - ACROSS
) 1-K gegonia - ) S ‘A-11  Cambium ,
- 1-S “Graft . '8-1 Diffusion 4
L B T D G g
(IR = - PRI = 3 -
1 -T Poor . : - ®
¢ . O oA 1
! ~D Deep - -10. . _ , o
i v 5-G ‘Photosyntnesis . Ee}? gry B - %
=\ *6-X Rot ° L - ap SRR |
7-A Light -t G-5 Pots : ; : P §
! 7-G  Top .  G-10 Seed o '
— " 7-P Terminal 2-—;2 t‘ior;ths ' ;
o - 8-M Set . ) . b-g3- ke . C e .' :
' 9-B No d - - H-1 _ Deoth ¢ <
] 9-W Soak , H-15¢ Hub ‘ o
10-D Pressure S g-}ﬂ gulélégrrl;bands : . §
! }82 Bu;hi | ~ K28 Land : ' g
-R Debris . . _ i
Lo ‘-. 12-P Scissors * ‘ L-18 Water %
‘ 13-A Moist - _ : * M-10 Phloem :
1 - £S, Mo :
-4 Time . . 44 .
. 15-C One : ., +0~8  Task 4
_ ¢ VD ]S'G Th"l‘d s ’ P"]7 Sharp- ks
- 15-M  Media : P-23 Rinse .
b PR }g-s Knife. ) 8-; é?e :
y -E Dumb - Q- . :
- 17-M Cuts N Q-12 Clear - s
. 18-U Six - ' r ' R-21 Around : 7
19-D. Dying . - §-4  Firm . .
19-d Diagonal - . S-10 Easy N
w0 EE
& - 22-A Xylem " 7-20 Repack
' 22-G Supports T 4 U-10 Roothairs -
g 23-N . Percolate . - V-1  Food -
-+ 24-A Weeds : . - V=20 Hole
O < iy
- tems . - <
-~ 26=A_ Pour . W-12 Stake -
26-P " Secd . ~ X-21 Fingers
' 27 ' lip -
A -D Two-thirds ) . Y-1 Slip
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Plant Propagation by Cuttiﬁgs

.
i

J

1
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3 I3

2 Matching
2 E 1. This cuttipg is made just below the A. Woody cutting
: petiole, under the bud and continued
upward above bud on opposite side. B. Leaf cutting
: A 2. This cutt1ng uses one-year-cld wood - C. Root cutting
. pieces §" to 7" in length and 3/16“ -
4 to 3/8" in diameter. D. Herbaceous cutting -
. ‘ B 3. This cutting is directly through the E. Leaf bud cutting
.leafsand is successful with fewer :
plants sucn as jade, begonia, and
african violet.

olaia BRI T

D 4. Th1§ cutting is made from plants with
thick, succulent leaves and stems such
as geraniums and coleus.

¢ 5. This is made from roots 1/4" to 3/8"
. . in diameter and 3" to 6" in length.
-t Phlox and raspberry are most success-
. ful with this method.

- True or False

(

F 6. Plants with thick, herbaceous leaves and stems Tye poor plants to

propagate by stem cuttings.

£ ' F 7. Terminal buds on woody plants make better rooting structures than
; - cuts from one-year-old wood.

i‘;r’ ,

%’ . _ F  8..Leaf bud cuttings are planted more than 3" deep and need little
&4 , watering.

£ .. Fill in the blank

‘9. Too much moisture and lack of proper aeration will cause herbaceous
. cuttings to damp off

10. In woody cuttings, tree cuttings are less successful than .
shrub cuttings. t




1/8.
9.
10.

A

plant seed |

L ] w ~N
. Y .

Transplant seedlings

NURSERY- PROPAGATION
L
QuIz

\S ) )

How deep should seeds be planted? _3x seed size

o AW LIPS R ey

What is the most important step when cleaﬁjng containers?__rinsing

o

For potted plants, it is probably best to water from which direction? bottom“

Hatering potted plants by allowing them to absorb water from the
bottom of the containers, reduces .leeching of minerals.

Absorption of minerals from the soil can not occur unless they are in
liquid _ state.

Diffusion of chemicals can not occur across the cell membrane unless
they are in _liquid state

Loyt ameXaeeRy,

.

Planted seeds need water and  oxygen to germinate.

sy K Sedpbe

Planted seeds do not need _ light _ntil the plant surfaces.-
Energy for g}owth by the embryo in the seed is stored in the cotyledon(s)

1.

.. Roothairs are essential to the plant's 1ife because they increase the .

_media and therefore reduce _support to the plant. _ B

When thinning -seed1ings, care should be 'taken not to damage the roothairs
by cutting or stretching.

absorption - rate of minerals.

Dirt (should/éhould nob) be removed from the roots when transplanting
to a new area.™———

About what percentage of a plant is seen-ébove ground? 50%

How deep should the dirt-ball be set in the new hole? just below the surface

How firm should the media.be repacked into the hole around the root-dirt-
ball? _firm to touch, not as hard as you can

Should young seedling be staked after transplanting? _no--stem is too fragi]ei-

If a garden hose is used to water the trénsp]anted plant, use fine spray
to reduce damage by too much water pressure.

Too much water pressure when wixfering can cause washout of




NURSERY PROPAGATION-QUIZ

Stick Method

1. The “stick" method gets its name from  sticking the stem into
the planting media. f

2. Best results of root growth occur when the _ terminal end of the -
stem is used, but stuck upright. o : j?

3. A shérp knife should be used to make a clean cut of the stem
to be stuck. . .

4. A ragged cut decreases the chances of root growth because of the presence
of damaged _cells . .

5. Most of the leaves are removed to decrease water loss by the process
of transpiration

6. A hole ‘ should not) be made before sticking.
. S~ .

7. How deep should the stem be stuck into the media? _ about 2"

-

8. How much water should be gently put around the stuck plant? _media remains

moist, but water not standing

9. To decrease effects of weathering (i.e., water l1oss, wind,. temnerature
fluctuations) newly stuck plants should be covered with 2 transparent
dome for at least _3 months . .

b

10. Care should be taken so the leaves do not touch the &ome,

Slip Method

1. The "slip" method gets its name from being able to _slip  the cut
edge of the leaf into the growth media. '

2. Because of the thinness of a leaf, a sharp _scissors can be used
to make the cut. |

3. A ragged cut decreases the chances of root growth because of the presence
of damaged _ cells

Several ”sf?ps“ can be made from a single leaf if each s1ip includes
part of the leaf's _main vein_ . '

5. What is the advantage of making a groove in the media before the slip
js inserted? decreases cell damage of cut edge )

.
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- F_ ‘, ' NURSERY PROPAGATION-QUIZ . ; .
{) ‘ S1ip Method (cont.) o - e ‘ .
2 6. Hbat is.'the advantage of moistenﬁng the media before "slipping" in the
S leaf edge? __ decreases friction and therefore cell damage
3 . . : : : ,
5 7. How deep should the cut edge of the leaf be slipped into the media?
5 g2bout 1/4 to 1/2" : . .
8. How much water should gently be but around the slipped leaf? _media remains .—E
. moist, but water not standing ) ’ . “a
9. To decrease water loss by transpira%ion and evaporation, newly slipped. ~%
Teaves should be covered with a transparent dome for at least 3 months ?g%
10. Care should/be taken so the _ leaf - does not touch the domé. ?i
. ;%
Grafting b
1. ‘Hhén,choosing plant stock to be grafted,.it is best when the diameter %
of the stem and root stock are the same. i _
2/3. zﬁén the two areas fa\pe grafted are not the same thickness; the: _xylem
Aand _phloem tubes will probakly not all 1ine'up. .
4. To increase support of the stem stock onto the root stock both should
. be cut _diagonally _ .
5. The cuts on both the stem and root stock should be at the sigz’ ';ngle .
6. The cuts of both the stem and root stock should be made with a sharp
knife to increase the chances of a clean cut.
7. Wrapping material should'ha\ugzerproof'and flexible .
8. The hole should be filled with water before planting in order to decrease .
/the chances of blockage by airspaggs . : ‘
9. The grafted plant should be planted with the wrapped area just below
the surface of the soil (ground line).
10. The planted grafted plant should be supporteﬁ by stakiig for at least _1 ar
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o Py . NURSERY PROPA\GATION ’ .
. Test . . " . ¢ ,"},
. " . 2 s

True afd False -

F 1. AN seeds should Be'coveréd at the time of sowing.{

A1 seeds.reguire moisture to germinate.

2

3. Vermiculite makes a good germinating medfum.. -

4. Large-seeds should never be covered at.the time of planting.
5

. Some sééas such “as verbéﬁa, dusty millé} and pansy reqﬁire’a
three-day period-of. darkness to gexminate. . ;

~

6. nge seeds require a period of cooling to ensure germination._
7

¥
A polyethylene covering should be wrapped tightly around the
seed flat to prevent air from entering. )

8. K11 seed flats must be filled and set in a tub of water before
planting. ' ?

9. Seed flats may be allowed to completely dry out.
F_10. Tamping the_soil means to fertilize it thoroughly.

N - ¢

Multiple Choice .

c 1. A good growing medium in which to plant seeds must

a. drain well ) c. ‘be sterile
b. hold moisture d. all of these
i : N
d _2. The best temperature for germinating most seeds is
" ,a. 50° to 60°F c. 80° to 90°F

b. 75° to 80°F © d. 65° to 70°F o
. a+3. Pansy an& portulaca seeds réquire three days of darkness. before

germination will take place. This may. -be accomplished. by

a. covering the flat with newspaper . 52

b. burying the flat or pot in the ground , o -~

c. planting the seeds at an unusually great ‘depth 7
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" 'NURSERY PROPAGATIO e o
Test, p. 2. : ' .

L] s 3

s

The groﬁthlof,seedlihgs is slowéd down by w%thholding wate}-
and lowering. the ground temperature. This process, called
hardening off, is-done to

a. keep the seed1ings from growing too quickly !
b. prepare the seedlings for transplanting shock

c.* hold- the seedlings until they can be sold .

d. none of the. above

v

-

Seed1ings are held bysthe first true leavas instead of the
stem when transplanting because

there are no cotyledons to grasp - .
the stems are.too slippery and seedlings are dropped and lost

plant - . .
this bruises the leaves, which causes better growth

2

. b
¢. the stem may be bruised in handling and cause death of the
d

Type of hardwood cutting is

a. the mallet - - ¢c. straight cut
b. the heel d. all of these

Chemicals used to eliminate organisms }fesent on the surface

.. of the seed

a. mechanical scarification c. disinfestants
b. disinfectants c. neither of these

. *Scratching to alter the seed covering to make permeable to water
~and gases is called

a. mechanical scarification c. disinfectants 4

b. hardening off d. disinfestants
To aid in the rooting process, the cutﬁing is treated with a

a. hormone a‘mme
b. fertilizer d. all of these

Fﬁngici&es are chemicals used to control

a.z plant'rust diseases c. plant mildew
b. fungus diseases d. all of these

.
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NURSERY PROPAGATION

Testﬁ‘ p'o \3 ’ i ' -
Matching . | | o
) [' 1. A good rowing media fh-which to plant o A. Bagonia, petunia
seeds must be : .. . B. Date :
. . C. Sphagnum moss
G 2. The best temperature for germinating D. 1:1:1 mixture of
‘ most seeds - loamy-soil, sand
. ‘ - T & peat :
H 3. A type of seed that requires darkness . E. Fine sand
for germination to occur - 'F. Clay
. G. 65° to 70°F
D__ 4. Makes a good mixture for a well-drained _ H. Verbena _
aerated seeding media 7 I. True leaves .
. ' _ J. 75° to 80°F
M 5. MWhen the growth of seedlings is slowed K. Daisy '
down by withholding water and lowering L. Sterile
the ground temperature M. Hardening off
EF ‘1 6. Used to handle seedlings when transplanting
* A__ 7. Seeds that are not covered by the germin-
%- ating media when planted
! B __ 8. The label in a flat of seeds should K;::~\\‘"‘
B . include the name of plant, variety,
’ ' and the ’
% C__ 9. The holes in a flat should be covered with )
) E__10. Sown seeds should be covered with sphagnum
Eg moss, fine perlite, or _ .
| ‘ .
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True-False - =~ . . e

1. A hose connector with threads on the inside is termed "female. "

2. Washers should be rep1acea seasonally or when necessary.

€ N ]

-

T
T
F 3. Water breakers.are used to cut up hoses. B
F

- 4. In general 1-2" of water shou1d be applied as needed or at 1east

_every month.
__fj__ 5. Water should always be eppljed by root 1njection.
_F ' 6. Soft mulches are parmanent and durable. '
_T 7. Mulches provide a ground pattern for planted beds.
- F . 8. Mulching help; keep root warm during the winter
;_f__: 9. Stones are used as a m?%ch that can decompose and condition:sei1.
_F ]0..The thicker the mulch, the better.

Fill-in-the-Blank

1. Bentgrass responds best to 1ow mowing heights.

. During periods of stress cut grasses are . higher than usual.

. F]ail mowers work well on rough terrain.

. Mowing on steep slopes should be done perpendicular to the fall line.

. . Reel . mowers are used on smooth, even grades.

conifers .

. Guy wires can be tightened b} previously inserted turanck1es .

. The siné]e upright trunk of a conifer is called a leader .

2

3

4

5

6. Excurrefit branching is typical of
) :

8

9

. ‘Rubbing branches can be corrected by removal i

branches.-

10. Branches close together can be he1ped to develop by use of wooden
separators . : .
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GENERAL DISCUSSION ACTIVITY -

. Maintaining the Landscape * fi

' Dt

‘Mr. Smith calls about some tree problems. He needs help. A red-winged blackbird i%
sat on the top of his “"pine" trese (he can't really identify it--but it's an o
evergraen) and broke off the tip. what would you advise?

PO
B R A
A

1nd-a-st ng lateral branch near the break and splint it 1nto
a vertical pos 1Un~to~form_a new leader.
« ‘“““~4l~e\~;‘%‘
v ° A grove of small trees has not been cared for for many years. OutTTﬁé“What~\&>\
should be done regarding overgrowth and density

Selective pruning; removal of dead and diseased trees; 1imb removal
to allow for growth of remaining trees. P

<

‘A park’ district employee completed his daily job. The superviser came round and
noticed several things that troubled him and several things that he was pleased
¥1th List them in columns: (GOOD) for-favorable items, (BAD) for unfavorab]e
' tems.
.. 7

%
— WO UL WM~

ot g

L. On the basis o% his evaluation, would you praise or reprimand the employee?
SR What could you say to help improve h1s/her performance? What good things
‘ could you emphas1ze?

Reprimand. Review.work procedure Advise reading, quest10n1ng, 1earn1ng
Would emphasize the good job of wound trimm1ng . .

" Evaluation: .
1. Each spruce -had 2 or 3 Ieaders

- 2, .Branches were removed and 2" of stub remained on the trunk. - ‘ r:
3. Watersprouts and suckers were allowed to grow. ) . W
4. .Rubbing branches were evident. S
“53 Guy wires were slack.. ) el

6. Mulch was: applied a depth of 8".

7. Mower damage, was trimmed into a football shapeu cut.
8. Bluegrass was sown in the shady grove.

-9, Uneventurf was cut by rotary mowers.

10. An-uncovered hose end was used to water in new plants. g
11 A]1 shrubs were sheared evenly

e.a
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S Quiz-cont. . ’

¢ Maintaining the Landscape g
r* | - ' ' 'i' 4 . 3\3\:
. "~ Match (best answer) . N
. Types of lawns " Mowers . X

a. golf.green 1. flail

3
_b. home Tawn. _2 ° . rotary

e

2
c. road embankment 4 o 3. reel
\\a\mpm\ 4

e. rocky terrain 1 ST e— - N

. sidebar .z «

A

f. uneven terrain __1 . N
g. tennis lawn 3 ¢ : ’ H
:i
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