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ABSTRACT ) . ’

-, " These .units of instructional materials ana teaching
aids are’ the final four of a series of 10 designed for use in
metropolitan -agriculture/borticulture programs for students in grades
9 and 10. Covered in the unit on growing and managing horticultural
crops are watering plants; pruning, pinching, and planting plants; jt
using plant production equipment; understanding and controliing ligh
and temperature around plants; and growing vegetables. ldentiffang
and controlling horticultural plant pests and the safe use of
pesticides arge examined. Discussed nextsare the care and ifeeding gof
the family dog, cat, and horse. Pasteurizing and preparing a growing
media .for the greenhouse; collecting scil samples from the

. greenhouse, ggrdén, and lawn and applying test reSults; and
identifying scil amendments and their functions are described in the
unit on soil scieiice and conservation of natural resources. Each of
these units ©r problem area packets includes some or all of the
following ‘components: suggestions to the teacher, a coxntent outline,
a teacher's guide, information sheets, student worksheets or
gﬁsignnett sheets and keys, demonstrations, job sheets,
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tansparencies, a discussion guide for theé transparencies, and sample
test questions an&“&u%sacher's key. (The remaining siX units are
available separately--sSee note.) (HN) e
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UNIT G- Growing and Manbging Horticultural Crops . '

@ PROBLEM AREAS: L ' bt
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I . 1. Watering plants . . N

e S J , L <

B o R 2. Pruning—,’pihching and digbudding plants Lo

.- ) . . M & - ’ c

Sk, 3. Planting plants - . . .. R
4. Identifying and using structures used in the production of -~ °
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’ 5. Understanding and controfling temperature around plants
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6.  Understanding and controlling light around plants b \’ %‘5
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7. Growing vegetables ’ .
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UNIT G: GROWING AND MANAGING HORTICULTURAL CROPS

PROBLEM AREA: WATERING PLANTS

(]

SUGGESTIONS T(_D THE TEACHER:

This problem area should be taught to freshman or beginning.stu-
dents in .a horticultural or agricultural occupations program. The recom-
mended time for teaching this problem area is during the spring and fall
semesters. The fall semester materials could emphasize the watering of
turf, trees and shrubs as well as effects of water in propagation. Spring
watering materlals ghould emphaslze the watering of indoor plants and
bedding pIants @ . , o

The estimated instructional time for this’ problem area i3 5 to'10'days,
depen}dmg on how far the teachér wishes to go in developing watering
skills at the first year level. If the tegching plan is limited to classroom
discussion with little or no practice or [observation, the instructional can
be 4 days or less. If the students ard to be mvoTved in ether activity
exercises, the instructional t& will nee

to be increased.

The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem area. The items in this
are for “reference and modification as m’structors adapt this material to
their lpcal situation. .

CREDIT SOURCES: -

f
1

These® materlals were developed through a funding agreemgnt,

R-33-21-D-0542-388 with the lIllinois State Board of Education, Departmermt :

of Adult, Vocational and Technical Education, Research and_Development.
Section, 100 North First Street, Springfield, ITlinois 62777..- Opinions
expressed in these materials do not reflect, nor should they be construed
as policy or opinion of the State Board of Education or its-staff.
- The teachér's guide, Iaboratory exercises, and test questions were
developed by Jim Ethrydge. Transparency masters and the transparenty
discussion guide were brepared by .the Vocational Agriculture{Service,-
University of lilinois. Suggestlons and guidance in the devélopment of
these materials were provided by the Metropolitan Core. Curriculum Pilot
Test Teachers. The student worksheet on "Wateringh @ Lawn" was adapted
from a' horticulture task sheet prepared by the Department .of Agrucultural’
Education, The Pennsylvania State University. - o
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" TEACHER'S GUIDE

- - M . /‘
‘ ) l. Unit; Growing and managing hortlcultural crops . i
Y, : ., . - Problem area: Watermg plants .
. Objectives: At the-fclose pf this problem area students will be .
able to: ‘ : SR o
Y , v
T .- 1. Identify watering equipment. _, _ ~
. ’ N o
ey 2. Use watering.equiplment. . '
. ’ 3 Demonstrate ability in waterlng landscape, nursery, turf,

greenhouse crop and various house plants in various
o, : environmental conditions. ‘. A .

.~

I . 4. __ldentify factor;s—whmhumfluence—-the—ameum—of watef‘ﬂ*.o———-
apply to plants. « . ) )

V. Suggested interest approacHeS' ) o . )

& 1. Usmg the demonstration method of teaching wnH be very
- valuable in this problem area., Demonstrations ceuld

\ e T illustrate the following practices or situations: 3
! a. Over_wa'.cering\ | ~7 3 N N ) J'
‘ c. X " b. Underwa.terinug o c - 4
o c. " Wilting point S
. _ d. Moisture stress , /\
X “ e. Pgrménen'E wiltjpg-point S C '
. - f. tCohta'in.er:s ' . / .
. ' g. Comparison of same\pf%nts in ‘differ,ent containers withhf

, samé amount of water

v

. h. Comparlson of same, plants_in different so:ls with same

. ' - container and. same amounts of soils .
. | Multlple flush (vs) smgle ﬂl.ish plants k '
. t ". . Deep watering’ of plants o
. - k.® Dry a soil © L

. . SR {
- : B I Col,lect/a/water logged soil , '
1 ' -

q~ 2. Show slides or collect a variMateFing systems, use
, .ot catalogs showing alternatives. o .
o o | . :
N . ' L] 3 L ~

L ¥
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M 3. Show how different watering levels affect plants’ growung in
B dlfferent media. - . .
. 4. Grow two plants ‘with equal factors .except the amount of '
<. . s+ Mmoisture, .

"5, Cover a plant ina bell jar and observe the transplrat\on of

o

VI.

v water. ) - . " 4 K
V. Antic‘ipgted problems  and concern’s of students: '
- .1.  What" types of watermg equlpment are available for what.
) o, purposes?
. \—42/ * How does one determiné if they are. under atering or
* Z Ton overwatering?” , : / < —
& T 3. .How‘often uld I—\;/ater" - o -
41. How do | perform mamtenance required for various types ‘of
) watgrmg equipment?
. 5. _ How do | determine thq amount of water to apply?
¢« 6. . What is the w,ater capacity of a soil?
f x _ 7. WRat is the wilting point-of a plant? .
| 8‘. How do pla-nt; lose Wfat}er? \ ‘ '
I ¥ What is the function of water in the soil and plant?
s oo -10. What are the djfferént types 'of:.mist nozzles?
B 11‘5 What is a breaker? Why aré they used?
12. ‘How do you de}ermme the need for watering?
13.  How does automatlc watermg work? Beds? Pots? ' e
14:  How much water can be found in the plant body?
SO 15.  How much water is used by the plant? . . ) )
‘ i6. What ’type of damage can be caused’ by overwé‘tering plants?
17. What are the éymptoms of an overwatered and underwatered /

plant?

Suggested learning activities and experiences:

1.

4

Display plants that have been overwa_tered! underwatered.

!
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2. Have students read suggeQ{ed references and record ten-

_ tative answers, to.the problems and concerns |dent|f|ed by
the class or teacher. . ~

)

3. Set’up demonstrations showing effects to toe nuch and too
little water. ] ) -

4. Have the student assigned a group of |:'>Iants to water,. in

. ' the greenfouse, Iandscape or "on farm" in the classrooms
g and offlces '

5. Have students perform laboratory exercises mcluded with

. thls proplem area. L .

\ L]
yi. Appllcaglon procedures '
. ) 1. The main _purposes_of this_problem area are'tb_teach in-
- . formation and develop watering techniques.

' ) 2. The application phasg should be emphas‘lzed‘in the lana
laboratory, school greenhouse, on-the-job experienceé and in,
or around the students' home when watering plants. \

{ L ) . 1 )

Vill.  “Evaluation: S
1. Prepare and administer a ‘pencil paper objectlve usmg
Sample Test Questions. 'S
‘ . 2. Collect and grade laboratory exercises. - -t
1 [ :
3. Observe performance of students dumng routine waterlng
' experiences: - o
- v U a. Plants were watered only wh‘ep necessary - g
. : b. . Water was applied at rate of absorption by

c. Moisture level of soil around plants was adéquate

d. Plants were watered usually in early morning.

-

~— References ‘and aids:

1. The Greenhous Environment, The Effect of Environmental Factors on
\ . Flower Crops, by John Mastalerz, John W”e% and Sons, New York,

) Read Chapter 7° "Waterlng" pp. 426 to 445

2. 50 Laboratory Exercises. for' Vocational Ornamental Hortlculture, Com--
piled by Paul Hemp, The Interstate Printers_and.Publishers, Daawlle,

Ilinois. '
. A. "Effects.of Different Watering Intervals on Plants Gr'owmg in

lefer'ent Media" pp. 97 to 100. &

3 LI . s
* .
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3.

-

4.

6.
»

7.

5. Sample—Tests—Questions— —

”

[ Y

B.\‘ "Rate of T)‘anspi:‘ation" Pp. 1051 and 102. - .

[ébor‘ator‘(y Exercises on: . ?
A. "Greenhouse Watering" ’
"Watering a Lawn"’ c . N

AJ

B

C.  "Watering Recently Planted Jreas and Shrubs" -
D. "'Trtanspiratior}"‘

E /"Water‘ing. Plants in thé Homé"-

Transparenties and Transparency Discussion Guide T
‘ .

Vocational Agriculture Service Units:

A. # 5003 "Fer‘tlllzmg and Water‘mg Shade and Or‘namental Trees" p.
9 & 10.

B. # 5019 "Care of Flower‘mg Pot Plants in the Home" p. 1 & 2.
C. # 5007 “Gr‘ow1ng Plants Indoors" p. 5 to 8

- University’ of lllinois, Cooper‘atlve Extension Service, Horticulture .
Facts. ° T - TN .

A. FL 879 "Characteristics of W_Later‘" i

B FL 11 80 "water and Plant Growth" ' * h
C~. FL 7 79 "water Retentlon of Transplanted Contamer‘ Soils"
D

FL 32 80 "Planting and Mamtammg a Terrarium" - .

- E. FL179 f'lndoor‘ Gardening" - .

.
»
.
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LABORATORY EXERCISE

GREENHOUSE WATERKNG

0. Objectives- . ' . ' '

1. To develop an understanding of the dlfferenHInds of equlpment
that can be'used for watering greenhouse crops .

* 2. To develop an understanding of waterlng practices that can be
used for different greenhouse crops.

- -

-3.  To develop the ability?to select and-use suitable equipment and

_ desirable methods of watering for different growing situations.

1. Materials: L C : Y

r
@

5

1

v
. Hose. T T WWW"‘/

1

2. Breakers, such as rose- sheped winged, bell-shaped, Ravirnfe-

type or adjustable nozzles.

adjustable noz%Zle in addition toé¢the other breakers available.

cannot be purchased,

they may be lonstructed qunte easily.

Try to have as many as possible and have an

If breakers .

Plan and

. using different methods "in each case.

design” them following the pictures arid diagrams in this problem area and

other sources. - Lo -
; L4
3." Bench planted and potted plants of sizes var'ymg from seedlings
to mature specimens.

I1l. Procedures:

1. Let each student select a contginer of seedlings as well as cut
flowers and potted plants. Each. student should have the opportunity to
work with different size plants in" this demonstration, but if there are not
enough plants for individual work, small groups of students .may wqrk with
fewer plants. .

2. Water each of the containers of plants or benches of plants, -
For example, one student may use
fog watering for seedlings, while another may use this method for slightly
larger plants. One student may use a 'rose" breaker‘for watering seed:
lings and anether may use the same method for watering mature plants.
Devise as many combinations as possuble, using the different types of

plants and equipment.

Fog nozzle.
spray over the plants.
nozzle may be used.

Use the following instructions for each method:

This type of breaker is used to produce a fine mist of,

A regular fog nozzle or an adjustable garden
Direct the fog over the plants so that the mist will

fall on the plants and the planting medium.

Other Mechanjcal Breakers. Water breakers are used for -various
greenhouse watering operations. Reasons for using breakers include: (1)
preventing soil compaction; (2) wateriAg small seedlrngs to keep them from
falling over or being .damaged; (3 eventing soil d¥sturbance. Breakers
are designed so that the opening is Iarger than the hose, thus, r-educnng

&
=
o

N

‘o

.
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\ :
pressure. 1n addition to this design, they sometimes have baffles built in
to break the flow of the water. A third design feature is shape and
. special heads, both of which break the force of the water. The Ravine
breaker is "L" shaped and has a tube near the hose end, through which
air is drawn as the water passes it. This mixture of afr and water, when
emitted, provides a large volume of water with practlcally no pressure.

Divide the plants into groups accordnng to size. Water each group of
plahts, using different breakers so the effects can be studied. Water all
of the different sizes of plants with as many breakers as are availabte.
Control the breaker with the right hand {for right-handed persons) and
control the hose with the left. Apply the water as near the spil as possible
and between the rows or, between the individual plants.

Apply water at the rate of about one gallon per square foot of soil,
six *inches deep. Use common sense when using the different devices.
For example, a byeaker such as the Ravine which applies a large volume of
water, should nét be used for watering seedtings.

‘\. Hand -Breaking. When using a hose wnthOut a'mechanical breaker,
hold the end of the hose in the right hand (for right-handed persons) and
guide it with the left hand by holding it approximately 18 to 24 inches
behind the end. Break the force of the water with the thumb or the fin-
gers. Do not regulate the flow so that it increases the pressure rather
than breaking the force of the water. Apply the water as cjose to the soil
as possible and between the rows of plants.-

3. The time to water potted plants may be determined by observing )

the color of the soil. Dry soil takes on a lighter color. Also, dry soil will
shrink away from the sides of the pats. The touch.method may be used to
determine dryness. By touching the soil> with the thumb or the fingers,
the moisture can be felt. A method that is commonly used by experienced
growers is to strike the“side of the pot with the end of the hose and

listen for a charactemstuc ring which |nd|cates a need for water.
. V4

4. In benches contalnlng an appropFate dralnage system, that is, a
tayer of drainage material in the bottom of the bench and a way for the
water to leave the bench, the soil should be watered in such a manner
that the entire soil volume will be moistened. This condition can be
determined by making sure that a certain amount of water will flow from
the end of the bottom of the bench. 'If this method is used,. care must be
“taken to avoid excessive leaching. Any water that passes through the soil
will carry some fertilizeg with_it. ' g '

Leaching can- be used to advantage:by carrying soluble salts out of
the soil in the hefich. If such salts were allowed to remain in the %oil,

they would have a toxic Fffeet on the plants when enough of them accumu- T

lated. . 7t

5. Compare the results of the different methods of watering em-
ployed with different sized plants in regard to effectiveness, required,
rates of application, soil condition, and plant damage. The following form
may be used for recording the data: .

A 3
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Breaker - ‘ - Size o% Plant - . . Sige of Plant

Time | Soil | Plant i Rate | Soil Plant |
s ) Condition | Damage Condition | Damage

~

IV. Application:. ‘ ' -
Watering *greenhouse crops is one of the most |mportant operations in
the entire greenhouse. Plants not only requjre water for their immediate
needs, but they require it indirectly for gettlng fertilizers into usable
form. The control of ‘the force of water apphed can help creatly in pre-
ventlng soil compaction ., . -

Durmg the perlod of growth, from germlnatlon to naturity, a number
of methods of watering, may need to bé employed to match the immediate
needs of the plant and”the soil mix. In larger greenhouses, automatic
watering ‘devices are becoming more common. This is a convenient way to
cut down overhead and, increase profits. Development of automatic
watering devices has advanced to the pojint where fertilizer is mixed in
correct proportiens with the water before it is applied. Other dgvices can
be regulated so that. the desired amount of water may be applne to cut’
flower, crops as well as to potted plants.

The type of watering device to be used must be chosen with con-
sideration being given to the type of greenhouse, containers that are
used, 'the type and size of the plants, and.the cost and adaptability of the
. operation.
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LABORATORY EXERCISE

WATERING A LAWN
Introduction:

Water, when properly used, will" help to maintain a deep-rooted,

drought-resistant turf. Deep rooting of turf can be prdmoted by watering
heavily once a week. A general rule of thumb is that b lawn requires one

inch

of water (as rain or through sprlnklers)‘ per week. However, the

', times between watering depend on the season, weather conditions, and the

type

of soil involved. Soil moisture can be determined by examination of

samples taken with a soil auger.

Objective:
. )

- T Giveng_lawnarea to water, the studen‘t will water it to maintain a

» deep-

1.
1.

M-1-G-1-10 -

7,

rooted drought-resistant turf

Procedure
Using the so|I auger, take severaI soil samples to a depth of 10°
inches-in the area to be watered.

’

Notice the wetness. or dryness of the soil samples by coIor change and

?Oolness to touch. . s
Repeat steps 2 and 3 every 3- 4 days until_ the soil has become dry
into the root zone. «

Set up the sprinkler and place empty coffee cans at random within
the waterung pattern of the sprinkler.

Turn on the spr|nkIer mwrlte down the time. When one inch of -
water has colrected in the cans, write down’ the length of time it

took. | ’ - , P

Next take several soil samples to determine how deep into the so|I the
water has gone. - -

.

If the soiI is not wet to six inches deep, continue to run the

sprinkler until water has reached this depth and ‘Write down haw 1

much water must collect in‘the can and how much t|me it takes to do

this. Keep these records., & .o L
-

Removs and store the equipment v a ‘

’ -
b T

Aft’er' one week, sampIe the soil again to determin Khether watering
is needed; repeat ever\/ three days until watering'js needed.

en waterlng is needed do ’lt using the time interval or accumu-
la¥ed water as a guide. . ' o

' / ) -,

]




A

11. For a period of one summer month, water a lawn area to maintain a
w vigorously growing.turf. .

- ¥

Note: Early signs, of dgying of soil in the root zone are wilting (foot-
prints are usually, clear) and a color change to slightly more bluish or
purplish. than normal. Under severe drought, turfgrass turns brown
and becomes dormant. Turf is especially liable to damage from heavy
traffic in thii condition. One heavy watering will cause. it to resume’
growth, resulti

ng in green new growth. in about seven ‘days.

v

Arunext provided oy eric [




N turgid. This keeps stems upright and leaves fully extended.” 1n addition,

! b L 5
.
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- LABORATORY EXERCISE

v

..~ WATERING RECENTLY PLANTED TREES AND SHRUBS .

<. Int'roduction: ’
. . . 4
Water in plants #as three vital functions. The hydrogen in water is
a true nutrient and is indispensable in photosynthesis. .Water also. serves
as the sustaining liquid in plant cells, filling them and keeping them

water serves as a cirrier. Nutrients can enter plants and be used only in
their.ionized state, which requires an aqueous solution.

Water in the soil ig classified 'in four groups: water bound chemically
- to mineral salts, water bound hygroscopically to solid soil particles as a
vady thin film, water held in the soil by capillary action, and water
« " moving due to the influence of gravity. L . .
Water that is chemically or hygroscopically bound is not available to
plants.. Gravitational water rapidly seeks a lower level in the soil or runs
off on the surface and is of limited importance to plant growth. Capillary
water is of permanent importance. The amount of suspended capillary
water in soil depends on the texture and structure of the soil. The
maximum amount of capillary water a soil can hold, after the gravitational -
water has percolated through, is called field capacity. Water available to
plants is at its maximum when field capacity has-been reacbed. -

¢ It is possible to 8verwater. Plant rqots require both moistuyre and air
for normal developmbént. Adding large quantities of water too frequently
to heavy clay soils may bring about a waterlogged condition. With the .

. . . . 4 . .
exclusion of air, roots decline and die, "and trees and shrubs in water-

) /foéged soils may be Kkilled. This most frequently happens in disturbed

sé{}s when plants are lo€ated in clay fill or jn potholes in clay subsoil -
I

following construction ‘work. The soil around plants in such sites should
* be tile drained (see selected references under tree -planting and care). L
. - 4
II. Objective: . ¥
R F 3 . 3

Giten a ‘recently planted tree or shrub, the student will water it to
develop a deep-rooted drought-resistant plant. Performance is<evaluated
byt the teacher. o

Yoy
' Y i
. Ill. Procedure: ~ . - ,
. Using soil auger, take several soil samples to a depth of 12 to 24
. inchesMh the 'area to be watered. e - ' [
2. Notice the wetness or dryness of the soil samples by color change and |
coolness to touch. . . . ' . s
; . : ' . ® : ]
3:.. Mound earth 3-4 inches /high around the plant at the-edge of the \ .
planting -hole. . . : ‘ |
- 4.  Fill the mound with water at 7 to 10 day .intervals during the growing 4 mj
) séason. . : ’ : . }
) i
‘ > oM ood :
. 1%':.' o .
ﬁ' e |
M-1-G-}-12 : - . s <
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|
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5. Repeat step 4 until’thg growing season is completed and the soil
temperature is below 50" .

W . ~
o o
o -
|

Note: Early signs of drying of soil in the root zone are wilting and color
change of foilage.

'
N

c - ' '

IV. Observations: ° . g ’ .
.
N . U
., -« e
.
“ \ .
, .
» - -
hd L)
\ -
« y 9.
w:‘ °_ o' .-
) £ -
4 B L™ . ,
- >
¢ 3
v 4
» - - v
N ) .
<
’ ) - ®
.
R .
° i} v
* —
/ .
s ¥ ' ,
h ¢
’
; .
-~
.
» N k4
b ' . -
.
o ( - ~—
! ’ . “ . N
. .
- <
v
' v '
1 Y )
A ‘ -
U4 ‘ -
.
’ L -
-
* .
) . '
<
- .
) w . T ’ '
- ~ 1
- v
o * L
— & . . \
- <
» . 1 Lo v«s '
[y . .
. - v ' M-1-G-1-13
O - . . ] .
ERIC . | ‘,




.-

\ LABORATORY EXERCISES

| TRANSPIRATION
| .

Problem: . -

-

Does a plant.'give off moisture through'its leaves?

@

v
Materials: - ‘ ’

‘Potted plant. \
Large polyethlene bag
Tie. \

Procedure:

v -

1. - Take potted plant .and water well. .

2. Place Iarge polyetﬁ/\lene bag over plant.,
3. Secure bag well at pase of stem.

4. Place set-up in sun or bright light.

5. Ssserve results -and r‘eczr:_d.
Observation:

1. Sketch apparatus.
2. Observe results.

1Y
Conclusions:




Q

LABORATORY EXERCISE
WATERING PLANTS IN THE HOUSE

l. @bjective: B ,

*

L Given a house plant deterrmne the water requirements of the plant and
then carry out a watering program . ‘

11, - Introductlon.

Plants 'can be classified accordmg to their water needs and watering
tgchniques.

8.

Drench plant throughly, then allow to become moderately dry betiveen
waterings. This admits air into the soil structure which, in turn
promotes development of a healthy white root system; wiry thick roots
being characteristic of this ‘group. Watering means soaking the
root-ball penetratingly, holdlng the pot if necessary |n a bucket, sink
or tub of tepid water until air bubbles cease to rise. During the
cold season, with steam heat in the living room, more frequent
watermg every day or two is required for most plants than from
spring to fall. 'Feel' the sonl to determine its need for water.
Desert-type cacti and samllar succulents will stand dryness for longer v
periods.. -

- Evenly moist but not constant wet. Plants so classified generally
have delicate, hair-like, fibrous roots, subject to rot if kept too wet,
and easnly burned and shriveled if too dry, especially in hot weather.
Standing. in a saucer, such plants may be supplied water from the
base to a degree where capillary action distributes and maintains
uniform moisture throughout the root-ball, without letting the soil
become water-soasked and 'sour'. Durihg resting periods, and-
dropping temperatures the soil-ball can be kept more on the dry.side.
! . & -
Thoroﬁghly wet, or quite moist: never allow such plants to dry out.
It is good practice to keep in-a saucer of gravel saturated with’
water, or in a jardinier, though- drainage water should be emptled
every- ,few days to keep from becomlng stagnant. Such subject may
revel in moisture but resent having. 'wet feet' that ls; having their
roots left standing continuqusly in water. Exceptlons"’"of course, are
bag plants, and acquatlcs \3hen not restlng

2

. Procedure:

,'Identlfy your plant with a plant label.- Include the common name of
the plaht as well as scientific name. \

On the plant label put one of the three labels D (Drench), M '(Evenly
Moist), or W (Wet) to identify ‘the waterlng requirements for future
reference.

Observations:

EN
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. plant may need daily watering in the#%ummer.

%

Watermg

8. When watering plants |n5|de or'outside of the greenhouse,
consideration of temperature around the plant is |mpopant A
plant, or the air around,the plant, or a plant's soil will, to a great
extent, determine how fast that plant will take up moisture."

_ plant that has cold roots. {under 50° F.) will také up moist
w very slowly. The same is true if a plant s soil temperature is over

. 90° F.) It is possible for this plant to have plenty of available
water in the soil, but because of the temperature it is unable to
absorb the water This is typical of cold greenhouse soils in the
winter, and turfgrass in mid-summer. Misting of the plant may be
necessary. Generally, it:is recommended that a plant be watered

in the day so the t6p of the soil js dry to the touch'by the
end of the day. This will eliminate diseases perpetuated by poor
watenng practices. Watering on a cloudy day should be kept to
asminimum. -

Y
-

~

. 9. 'Wheén watering, use water that .is_slightly warmer than air

temperature, or if you cannot regulate water temperature, make
sure the water temperature is gener bout 75° F. If you are
watering cool season crops, that ard grown about 55° F., make
sure the water is only about 5° warijeggWeter that is too warm
may damage crops just as water thdt s too cold. During the
winter a plant might need watenng, once a week but the same

¢
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10. When watering with a water wand, or other watering tech-
niques, adjust the water to the correct flow or water pressure.
Plants grown in a -greenhouse bench that are watered from one
side of the bench, can cause problems. Soil tends to get pushed
to the back’ of the bench and the water will then concentrate in
the lower locations of the bench. Another problem arises because
plants tend to become over watered when hand watering. When
d watering planfs-planted in the bench, attempt to water with
the nozzle head perpendicular to the top of the bench. Avoid
splashing water on the leaves of the 'plants. Over watering is also
a proplem with automatic watering.

[ o

©

11. When watering plants in a bench, be sure that each pot gets
the proper amount of water. The color of pot, the size, the drain-
age hole, the soil media mix, the firmness of planting media, the

.size and health of cuttings, and the location of the pot in the’

" bench all determine how the plant will react to watering. If there
is too much soil in the pot, the plant will not get enough water,

. and if there is too little soil in the pot, the plant will be over

- -watered,, Pots on the'side of the bench will dry out faster. than
pots in the middle. Pots on the south’side of the bench will dry
faster than pots on the north side of the bench. Plants in close
proximity to each other will require less water than plants s:paced
farther apart. All of these considerations sugggst that each pot
will require a different watering pattern. This is perhaps the most
difficult operation_ to learn in horticulture. These principles can
be applied to plants growing in the home and o‘utdoors.

’

S . { ’
12. It is possible,to regulate the development of a seedling by
. the method.of watering. Plants can be kept short and stocky by
infrequent but thorough waterings. New seedlings, once germina-
tion'has begun, must be kept‘mois,t' until they are well established.
A common mistake in germination of seeds in" the greenhouse
and the germinatian of a seeded turf area is allowing the soil
media to.dry out before the plants are estabished. Be conscioys
" of excessively warm temperatures and watering practices, because
elongation may result. Consider using a specific mist nozzle
developed especially for watering seedlings. Adjust the distance
of the nozzle to the seedling depending on the water pressure.
. X

4
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"13. " The control of humidity is directly related to the keeping

quahty of fruit and vegetables. Humidity must also be controlled
in greenhouses growing crops requiring high humidity such as
ferns and low humidity requiring crops such as cactus. These
are extreme examples but each has a specific humidity that is
its optimum! Low huMsidity generally results in desication and
wrl1|ng, while high humidity can favor fungi and bacterial
growth. Temperature and humidity have a direct relationship and
must be closely watched. For example, hngh humidity and cool
air temperature but warm soil temperature is recommended for
the rooting of many cuttings. Warm air temperature will stimu-
late the top to grow and root formation will be slowed: At lower
temperatures, humidity is easier to. maintain, and plants will
loose water less rapidly through transpiration.

14. In the greenhouse, watering down walkways and evapora-
tion of that water add humidity to the air. This method is not’
as effective when a ventilation system is in operation and air
movement occurs. Overhead misting_is ® common practice in
propagation greenhouses. During the yinter months, this method
proves to be effective. Be sure to hang upchoses \A{hqn f[nisf’fd.

,

15, Dusng the summer months when he veptilation system is -
open, many Yreenhouse growers will pafst their crop to cut down .
on the evaporation of moisture frdm the leaves: This might be
done several times a day, but water quality must be considered.
If the water is high in mmerals, evaporated water from the leaves
will” result in mirieral deposits on the leaves, misting might do,
more damage to the leaves than the transpiration. As always,
replace the equipment that you have us ys\proper location
for storage. .
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} ‘ SAMPLE TEST_QUES'T"IONS o -

1. 'What effect does” frequent light waterings have.on plant materials?

o .
' b o . ‘ ) Y K
. 2. JVhy is it important to water immediately after transplantiﬁg? - ot
. ’J . ! <y ’ —.__. . -
, / . i s . ’
¢ . ¢ . ’ ‘ {
° - . y S . g
{ 3. What are the disadvantages of sapcer watering?
Y . . o '
L4 . . +
N % ~ - I e
‘4. What effect does plant spacing have on ‘frequency of watering? , -
N . . ¢ . k. T B
5. How does water affect seed germination? R
— .. -
N z - h.
) + 6. How’'does water affect disease dissemination? e
o R |
. LI . ‘*.‘-
s \ . . . ! P
- 7. What alternatives age available for a source of water? ’
. . ' ) < . -:c} . .
8. What factors are considered in determining how frequently fo water? .
* - -
. . - 4 » f
- . / N - _,. . } ‘ ’

9. Describe or dive the purpose of_the following automatic watering system:

. a. Gates Peripheral: ™ ,
" R 4 . .. . ) - . e ) . B
) - b. Ohio Circulat: : :
\ . -, ' N R v ;
] c. - Greco: . . ‘ . . -
ey ’ o«
.. d. Chapin Ooze Tub: - . . . ) R ,
e. - Sub Irrigation: ‘ R ' S ) F
3 ] . 3 . oz e ..
‘ f.  Capillary Mats: . . ’ o~
i ] ) & !
: ) . . Lo M-1-G=1-21
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~ ° P '5' ' ) . ’ ’ s —
- ) ; ! ¢ a £ : .
% : - o . . ) ’ . .
. 10. * What role does water play fn photosynthesis? * ° Lo .
. . s . ° & -
» hd " ° . i N . ) . . ) . 7 . ~ .
. ¢ o , ‘ K . . ’ | o ‘
11. What conditions bring about water-loss via transpiration??
- . : s : : & .
) -/ . . . - .
~ .0 ., f. e : ' '
12. What effect does other epvirbnmentalpgnditions have on water? : .
):4 N .
, ' Vo e
s N N - ! * -z . f. -7: -
. 13. What is the effect of water loss on leaf temperatures? &
/‘\ R l~ ? ~ ’
. . /\ . \g‘ ° . ] ;
14. How does air movement affect water loss? Tt °
& v ’ 5.,‘ & . °
» s ‘ ] ~ . t . . . \
45. Define the following terms: : . . . o
a.  Transpiration: ~ . &1% AR o .
,b.  Exudation: , f e L ( : ' .
_ . o o a7 .
> c.  Guttation: ’ . T . ‘
d. Wilting: o
. . \/ . . 3 . . . ' .
e. Permanent wilting point: . C ) Voo J ’
’ b 0! . ' -
f. Respiration: et < )
‘ g. Over watering: : N
N " . 3 ™
h. Underwatering: X .. - -
- ) . ) . .- .
i. . "Wet Feet": ° - . ’
. Field cap'acity\: PN ; s . - . e .
16. If, used for house plant watering, why might Zeolite water conditioners.__
- _be a problem? B -, .
f * * ~ : ’
. ’- S, =t .
o s
2 ‘ 22 -
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' UNIT G:* GROWING AND MANAGING HORTICULTURAL éROPS
PROBLEM AREA: PRUNING, PINCHING AND DISBUDDING PLANTS

4

~ SUGGESTIONST@ THE TEACHER: ., :
‘ . . g

This “problem area is designed “for use with freshman or beginnifwg’

students in a horticulture or agriculture program. The recommended time
for teaching this probelm area is during the fall semester. ’

-

The estimated instructional time for this problem area is 10 to 15 days
depending on how far the teacher wishes to go in developing pruning,

«  pinching and disbudding skills at the first year level.. If the teaching

plan. is limited to classroom discussion with little or no practickjr obser-
vation, the instructional can be 4 days or less. |If the students are to be
* involved in other activity exercises, the instructional time will need to be -
* increased. Growing.crops such as coleus can act as’ an excellent example
of pinching & crop to increase the density of the plant. Mums also pro-
_vide a pinching example as well as disbudding example. Pruning should
concentrate on objectives of pruning with practical experiehce on decidious™
shrubs and hedges. The pruning of trees should be left for advanced °
class work. C \ - )
. The instructor is encouraged to conduct a Iotal search to locate other
‘supplementary materials for use‘with this problem area. The items .in this
problem area are for reference or modification as instruttors adapt this

material to their local situation.

A

CREDIT SOURCES:

-~

Jhese materials .were developed through a funding agreement,
R-33-21-D-0542-388 with the lllinois State Board of Education, Department
of- Adult, -vocatidnal and Technical Education, Research and Development
Section, 100 North First Street, Springfield, lllineis 62777. Opinions
‘expressed in thes€! materials do no reflect, nor should they be construed
as policy or opinion of the State Board of Education or its staff.

The teacher's guide, laboratory exercises, and test questions were
developed by Jim Ethridge. Transparency masters and the transparency

discussion guide were prepared by the Vocational Agriculture Service, ——

University of lllingis. Suggestions and guidance in the development of
these materials were provided by the.Metropolitan ' Core Curriculum Pilot
Test Teachers. The laboratory exércises on "Pruning Decidious Shrubs"
was adapted from materials developed from a horticulture task sheet bre-
pared by the Departgent of Agricultural Education. The Pennslyvania
State University. ? )

.




S
o

\ | /

: TEACHER'S GUIDE - ’

- Unit: Growing and managing horticultural crops

Problem area: Pruning, pinching, and disbudding plants
! ! .

’

Objectives: At the close of this\problem area students will == ¢

1. .Develop an understanding of reasons for pruning, pmchmg
and dlsbuddmg plants.

2. Identify basic tools used in pruning and demonstrate their
proper use. .
. -

3_. Develop an ability in pruning techniques to be used on

shrubs, and evergreens, and pinching and disbudding
techniques to be usedkon herbaceous plants. . )

4. Identify mfluencmg factors that affect the pruning opera-
tion. -

Suggested interest app,,rog‘ches: X
A

.1. © Tour the area to Show proper and ,!mproper training and

pruning.
2. Conduct a class discussion on '"Why should we prune?" arid
"Why not leave well enough alone?"

3. Use VAS slide sets and drawings or overhead _transpar-
engies explaining prunmg

4. Display exXamples of pruning equipment and have the in-
structor demonstrate the proper use of the equipment.
7, ) .

2 . o e .
5. Have. students demonstrate practical applications of pruning.
e~ R

6. Collect specimens of "Why Prune" such as rubbing
branches, suckers, water sprouts, disease branches, etc.,
* ) o
7. Take a trip to @ nursery to observe root pruning and
* pruning within a nursery.
8. Root prune greenhouse piants whicp are pot bound.

9.  Pinch opw%”ttla crop and/or mum crop showing brahch@é
+ effect.

10. Disbud a mum crop showing various technlques of dIS'

buddmg ’ . i . .
L2 « \
e 2
v
. - v -
4 .
el M-1-G-2-3
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V.

VI.

0 -~ .
-Antici-pated problems and coneerns'of \stud_ents: ‘,’
\1. why prune? * | .
2. Wé parts of the 'Ipla‘r:t do You prune? .
3. What tools do’ygu‘ usejto prune? i _
" 4. When do you‘fﬁrt];e'?ﬂ‘ . R T -
5. Where do you cut when pruning? .
6‘. ' How do you prune hedges? |
7. How do you prune roses? Hybrid T, Grandrflore, Flori-
G - bunds, Standard. -
8." ‘Ho_w @0 you prune erhamental vines? a .
9. How do you prune fruiting \rinés and shrubs?
©10. How do you disbud?
Suggested learhing activities and exper'iences:. .

D\isbud a mum.crop showing various techniques.
1

Pinch coleus, poinsettias, azaleas, mums, Sweedish vy,

wandering jew. . . ' a

v

Prune actual plant materials (decidious shrubs, and ever- -

green shrubs).

Have students read University of Hlinois Circular on

. "Prumng" and record tentative answers to the problems and

concerns identified by the class or teacher.
Show transparencnes "

Compare pruning shrubs to pmcH‘ing of herbaceous plants,
and mowing a lawn. . i

Identify a plant for the students and have them react as to
how it should be pruned, keeping in mind its characteristic
shape and form andf the desnred shape and form for this
location. > ) . g

. : e :
Root prune greenhouse plants which are pot bound.

Display examples of nruning equnpment and have someone
demonstrate tr\e proper use of the equipment. .
Conduct a class discussion on "What is Pruning?" and "Why
should we prune?".
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Show VAS: Slidefilms 615 - "Objectlves of Prunlng‘" and 643" -

1.

. "Pruning Evergreens."

VIIl. - Appiication proceddres: ' : L
1. The main purposes ‘of this problem area'are to teach infor-

-~

=

VIIL.

\ Sample ‘Test Quesuons as possible test items.

mation and develop skKill in the pruning, pinching, and
disbudding of plant material.

Ny
Thé performance phase should be emphasuzed in on-the-job .
training, pupervised projects and work on the home land- 2
scape of the students. _— " ) { T asg

a

Evaluation‘

.
. ~t ‘ .
' 2

1. Prepare and administer a pencil and” paper test using

. -’
2.  Have students perform specific pr}ming activities and
* evaluate their performance.

v,

U

References ‘and aids:

1., '50 Laboratory Exercises for Vocational Ornamental
Horticulture Students, Paul Hemp. The  Interstate
Printer and PRublishers, Danville, Illingis p. 47 [
*Pruning Shrubs". o

~

2. .50 Laboratory Exercises. For Vocational Ornamental
Horticulture Students; Paul Hemp. The Interstate Printer

and Publishers,. Danville, Illinois pp, 49 50 "Pruning N

Hedges".

»

3. 50 Laboratory Exercises for Vocational Ornhamental

Y

——~—— Horticulture Students, Paul Hemp: The Interstate Printer

., and .Publishers, Danville, Illinois pp. 121-122," "Effects
" of Pmchmg on Lateral Growth" . ' N
!

4. . All about‘Pruntj, Ortho Book *Chevron Chenmical .
Company, Ortho Division 575 Market Street, San
Francusco, .CA. 941057 °

N 4

w 5. Prumng Handbook, ‘Seinset Books, Lane Publishersy
Menlo Phrk, CA. )

6. Ball Red Book, 13th Edition, 1975 p. 252, 256, 257,
. 265. . :

<

7. " University of lllinois, Cooperative E>.<ten‘sion Service .
Circulay N. C. 1033 Pruning Evergreéns and Decidious
" Trees and Sh{ubs pp. 3 to 7, 13 to 22, 37 to 40

3 ""i
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Laboratory Exercises on: . o)
np: ; n C o
A. "Pinching Plants". . . . ‘

B. "Pruning a Tea Rose"

C. “Pruning a Decidious Shr:‘u
D. ‘“Disbudding Plants" |
V‘ocatjb;'al Agriculture Service\SIide‘ Sets:

A, #S 643 "Pr.uning Evergreens"

B. #S 644 "Pruning* Decidious Shrubs" |

C. #S 615 "Objectives of Prun‘ing Deci-dious Trees"

University of Illinois Cooperative Extensnon ‘Service,

Hortlculture Facts;, ) . /

A. LH 480 "Plantlng and Carmg for Hedg
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INFORMATION SHEET %

° . "PINCHING AS IT RELATES TO MUMS" .

Y SINGLE STEM VS. PINCHING

-

mum crops should be grown The major economies availablezfrom single
stem growing are: .

In order to achieve the maximum amount of cro'gs per year, single stem CMN

| I
1.  The labor-associgted with training and performing the pinching
and pruning opgjation is eliminated. Frequently it is the failure
to perform-these functions correctly and on time that signifi-
cantly reduces quality. ' . -,

. 2. Single stem crops allow for shorter crop duration and as such’ .
permit more frequent flowering witﬁ, the same area as well as )
tending to reduce the overall growing costs for any one crop.

. If something should happen to one crop on a single stem basis, it
is not as significant a loss because thg grower can replant and
. flower another crop in much less tw Khe or she can on a
- ‘ pinched bjsis. ’ '
3. . Single stem crops planted from September 1¥to March 1 produce
a more uniform crop with greater flower size and better spray
) form than a pinched crop grown during the game period. '
On the same given Bench area, single stam culture will produce one,extra
..~ Crop every two years. This increase if production as well as the
‘ ) associated increase in quality more than pays for the increased cutting
cost. Another significant reduction is in the time required to ‘light a .
~o* single stem crop. Especially for year-round production of cut mums, a
‘ reddction fo 3 to 5 weeks of long days can result in a very substantial
Y reductionyin the electric bill at the end of the year. .

Pinched crops should be pruned back to 3 stems on the outside -row

and. 2 in_thec.center. Disbuds and fast*crops can carry 3 stems per plant ‘

in the summeér.and fall, the same as pomps during-the winter and spring.

: * - -

Spaci,ng.n}etrf*nods are as varied as greenhouses. The above recommen-

datiops take into consideration dark weather conditions exp@ienced by the
f northern igrower. : Actual space used -will vary depending 6n a grower's

experience .and the type of market he or she serves.

ROV

]
LY

Wire or nylon mesh can be used to advantage as a planting guide if the .
. _ squares are of the proper size. One-Er more.cuttings can be put to a
Y square, thus eliminating the marking of a Bench.

. 2 .

Pinching gh’aud be done at the proper ‘time to insure_geod spray form,
‘ provide adaitioqal stems which can be flowered, and produce the proper

‘type bud formatioh (crown or terminal). -
Plants pinched -too early produce crown buds, and the laterals. which. °
develop from this type bud are uneven in flowerihg response. Plants
‘ pinched too late provide a shortened stem and clubby spray. &




For, natural season crops the date of pmchmg is especially important.
Proper pinching .will determine the spray and type of bud formed.
Varieties are most important. v . '

HOW TO PINCH - There are three types of pinch: . .
” 1. Hard - removing two or more inches -of stem. Not recommecé:l\ but
often used to produce an extra cutting. This type pinch goes back
: into hard wood and breaks are slow to develop. It also means that

the cuttings have to be grown longer to achneve sufficient height for
this type pinch.

2. Soft - made in new, soft growth rapnd]y producmg vigorous breaks.
Generally_not more than one mch is removed, .

3. Tip or roll-out - This is the softest of all pnnches and generally o8
produces the greatest number of breaks. Care must be taken to
remove all the growing tip or the plant may contnnue to grow as a
single “stem. .

All three pjnches should be made with thé fingers. Knives and other
- instruments may spread disease such as bacterial blight.
The most common error made in prunmg is waiting Until the breaks get tdo
big. This not only produces a check in: growth but, also ingreases the
danger. of tearlng the stem when the break-is removed I.rte pruning
Ieaves a wound in the stem which is an avenue. of entry ffr Eiysease

Some growers remove aII the leaves below the pinch at t é! t#me of prun- ‘
ing. ,This is supposed to 'increase air and light to the plan énd facilitate
i , watermg One thing it does is remove,much of the plant's a ,Iuty to manu- -

‘ facture food and produce strong stems. ) / «

o ~

ES

o . Pinched pompons and standards are ger}erally pruned to 2 |stems on the
' _inside rows, 3 on the outside row. Disbuds and fast crops{ generally. are
grown with the same number of breaks as pompons © e

Most pot mums are grown pinched. This produces more rowers per plant ‘
and the pinch is a means of height contgol. R .

v

>

Depending on the vngor of the variety and ultimate height ‘bf the pfant
desiret, the pinch may be made before, on or after the start-‘of short

ys$ (see chart) .
' . BUD SHOWS ,
, ) - PLANT  PINCH SHADE COLOR FLOWER
. . .
b g - Short Treatmerit < LONG DAY{————>]<~ SHORT DAY——> |
’ * _ ) \
' 's ‘ ‘ PINCH’ - BUD SHOWS -
Medium T l.t Lt PLANT  SHADE © COLOR ' FLOWER _
‘ edium r?a ment - < LonG Ay >1«— SHORT DAY——>] |-
- \ i s BUD SHOWS : . ‘
PLANT SHADE PINCH COLOR FLOWER
Tall Treatnlrent < LonG oav >1< SHORT DAY ——> ] '
T Q9 SRR

| M-1-G-2-8 ' )
;EKC e e ,

‘ wll Toxt Provided by ERIC ~ s &




s

- ~

. N '

The majority of the pot mum growers use a single pinch method. This

.produces from 5-6-cuttings per 6 inch pot, a good number of stems and

flowers which bloom evenly. The plants should be pinched according to .
the dates found in a pot mum schedule. s

Sipgle stem pot mums are increasing i.n\popularity with the improvement. in
growth retardants. Seven to eight cuttings are planted per 6 inch pot or
10 tb 12 cuttings to an 8 inch pot. No pinch, and short days are started
the day of planting. Some areas find it necessary to light one week
during the winter to achieve good height.

'

Each stem is disbudded asfearly as pgssible leaving only the terminal bud. )
Reduced crop time and-more crops per year out of the same square foot o
area offset the increasd ‘cutting cost per pot.

DISBUDDING"

- |
Disbudding of standards and disbud crops -is one of the major costs of —
producing a cut flower crop. " If it is not done properly and on time, the
dollar return of. that crop will suffer. - .

As soon as the lateral buds 9r'e large _enough 16 be rolled out easily with-

out endangering the terminal; the,“plant is ready for disbudding. Starting

at the top and disbudding down the stem; that way, if the terminal should

get broken out, the next lateral buda.can be allowed to bloom. Although ° -
these blooms are always smaller and on a "dog-leg" stem, they can at least

be sold as bunch mums ‘with som7 return. .
Late disbudding not only’ detreases the size of the flower, but can cause
varieties to become "necky". That is, have several inches of stem between
the last leaf and the flower-head. |If.the laterals are allowed to increase
too much in size, their removr?i will leave an open wound in the stem;
disease organisms would have flo problem:entering.

’ 8

CENTER BUD REMOVAL ( . i .

° ’ v

4

[

Many pompon varieties benefit f'rom Central bud removal. This operation, . .
while time consuming, will produce a better, more open spray form and a
stem which flowers more uniformly. : '

The center bud will flower first, simply because it is more mature than the
laterals. For this reason, some retail growers wait until the bed opens

before removing it. This produces a short stem bloom for corsage or small
arrangement work. Although this is getting the maximum production out

of any individual stem, it should not :be used as a substitute for center -
bud removal. This operation is done too late to be of any benefit to the

spray form. - ‘ - ' -

" As soon as the lateral buds have developed sufficiently, the center or

terminal bud should be snapped out with the fingers. This gives the .

-plant sufficient time to develop the best possible spray form. Center bud ¢

removal is not detrimental to any pompon variety. ) .
' ‘ : . . S )
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: Pot mums should be disbudded the same as standards; when the buds can
be handled easily, but as soon as possible. Delay in disbudding will

reduce the flower size and quality of pots the same as cut mums.

NATURAL SEASON CROPS _ ' PR

Although natural season crops can be produced without lighting or shad=

- -ing, which reduces the cost.of production, this lack of control is one -of

the greatest shortcomings of this crop. Unexpectedly high summer and/or

early fall temperatures can retard bud initiation and delay flowering., A
late fall, when the days remain warmer and brighter thamgnormal, may also

- " delay bud initiation and slow down the early stages of bud development.
This combination of high temperature and sunny days causes the greatest
delay with the 11 through 14 week varieties. The 9 and 10 week_ varieties
are more tolerant of higher temepratures, for bud initiation and develop-

. - ment. Delayed flowering is therefore seidom a problem with them; how- )
ever, with this combination of conditions, the size of flowers”is often
reduced- =

3

R Y o
Many varieties with-a listed normal blooming date of*say December 10, can
often be cut before Thanksgiving. Some of this earliness can be attri-
buted to a warm, bright fall, thus producing smaller underdeveloped
. flowers. However, the basic reason flowering is earlier, is that the
lower than average summer night temperatures permitted earlier than
normal flower bud initiation and development. -
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STUDENT WORKSHEET
PINCHING PLANTS

. : I Objective: CC - . '
To learn how to pinch back plants.

. introduction:- L ] |

‘ Pinching back makes the plant grow shorter and bushier.
Pinching makes more but smaller flowers. Pinching back makes
plants gr?w more uniform. . .

V. -

i, Materials:

« _One of the following plant materials ‘makes for a suitable pinched
crop: cpleus, mum, poinsettia, fuschia, petunia, dahlia

.

V. Procedure: , _ -
N - 1. Pir)chingt cgr;' bg done on any plant that has actively g'r‘ow-

' ing shoots. .
2. Remo/:e\only the growing .tip (aout 1/2 inch). : "
3. Pinch out 'with the thumb and index finger, thJe pinch

- should snap out. -

‘ . 4. Do not even the pot by "pinchipg' some h.arder than others. )

.. 5.  Growth should .begin within two weeks. —

-

\ ' . 6. Growth should be about one inch long within three weeks.

V. Observations:

¢ N ° 4 o

Note: Most plants are single pinched for commercial production but hanging
baskg}s, and house plants may be: pinched continuously. Garden
- mums ‘may also be pinched several times during the vegetative
) growing season before the set of flowgr buds.

B §32 .. - M-1-G-2-11
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" STUDENT WORKSHEET

DISBUDDING PLANTS -
Objective: , To learn how to disbud plants
Materials: L ‘ /
/
A flowering plant with multiple flowers per stem some examples
include mums, pethies, dasies, calendula gladiola. '
Introduction: g ] ‘

Disbudding is the removal of -the side buds®on the stem leaving-
only the central bud. This central bud will grow much larger
when the side buds are removed. Leave the top most remaining
bud for its replacement. This bud will eventually flower But it
will be later than other central buds that have been left to
develop on other plants.

[¥Y
‘

Procedure:

1. Detémine with the aid of the instructor wheri the buds are-

large enough to remove. The buds will usually have stems

of about 1/2 inch long.

2. Disbud using the thumb and index flnger The stem of the
bud should be removed back to the main. stem.
. 3
3. Avoid using a knife or other ’f‘ooll, as the tool can spread
disease. .

4, If g}'own too tall, disbudded flowers m%'{/ need additional
support. T

' Observations:

.

}

.Another form of disbudding is sometimes used in commercial

production.of mums. That is the removal of only the center bud
and allowing only the side buds to develop. Your instructor ’
will demonstrate this alternative method of disbudding.



V.

STUDENT WORKSHEET
PRUNING A TEA ROSE

Objectives:

The objectives of pruning tea roses are simply to promote a
symmetrical bush, to encourage new growth, and to remove any ‘ .
disease, damaged or dead wood.

Introductjon:

Different classes of roses have their, own pruning requirements.

It is recommended to prune after the coldest weather is over and

leaf buds are beginning to swell. Annual pruning of roses is e
made simpler if the roses,have been plcked and-trimmed through- ’

out the growing season. .

o

Procedure: o .

1.  Make all cuts on a 45° angle 1/4" above) & bud. ’ )
o 2 Remove all dead canes

3. Remove twigs smaller than a pencil's d'lam,eter' .

4 Open up the center of the bush by removing cross over

‘branches :

-

WS. move suckers below’ the graft union.
6. JRemove old canes that produced weak growth the pr‘evuous
A year T
Rake up ‘all ‘old ‘leaves and prunlngs and dispose of these
materials.
8. Put away all tools. .
Observations: . ' :
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Deciduous and evergreen -shrubs 5ften requuré_grumng to improve
their appearance. Prumng promotes” compact growth develops
natural form, and removes dead wood. Pruhing is done before o,
growth starts in early spring for plants.that bloom in iid-summer.
Spring-flowering shrubs are pruned right after flowering.__Most’
deciduous shrubs require some maintenance pruning each yédar.,

L .

Note: "This prunirrg exercise is¥for- deciduous shrubs being|
natural -form. Different methods are used for hedges and f
Evergreens and trees require ckher special methods. Garden roses, vmes,
fruit trees, and espaliered J.am's"ar'e each pruned differently.

i"i. Iirocedure: N -

’ 1.  The teacher“ will seject -the shrub needing pruning. Before.
o starting to prune, notice the natural form of the shrubs. ’
e 2. If a stem is dead all the way down, it should be remove‘d at the”

ground line. Do .not leave any stubs. Remove all dead wood,
making smooth cuts at the live branch, using she\a/rs.

3. Where two branches rub together,'remove the less desir:able
/ * branch by making a smoothr cut at the lateral branch.

- 2 e ° !4 ©

- - 4. . Cut back extra long branches tha=t d|sturb he natural plant

form, making a smooth cut at a lateral branth. This is called
P "heading back." , - : ’ ’ :

- s o . ) J .

%, . . )
5. , Remove branches that ovéerﬂang 2 walk or dfiveway. Cut batk

¢

~ 3
) . . ]
) STUDENT WORKSHEET
o PRUNING DECIDIOUS SHRUBS . -

. c, L

l. ,Objective' _ RN . N W

leen available deciduous S'hr'ubs and proper tools, prune shrubs to
. desired form. .

1. Introduction: ' ; . ._ -

‘¥

to leave the strongest branch that does not extend into the walk -

or driveway @lake d smooth cut.

°
°

" 6., If there are isolated, new, very strong shbots from thg base, .
cut off the tip about 18-t024 inches, from the ground, to en-
courage branchlng This W||| «help m keeplng ‘the natural plant s
shape. e ° 8 .

7. Using tree pgint, (a special paint that is not‘Barmful to plants)

" paint cut surfaces that are over 1/4 inch in diameter.

. i .
- 8. Remove clippings; clean and store tools.

- M-1-G-2-14
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- g C SAMPLE TEST QUESTIONS N -
‘ . : PRUNING - 4 U -
' 1. What js- rejuvenation? T S S
. \ ‘ . o ¥
! . -
2. How is pruning in the nursery different from pruning done in '
the home kndscape? : : * L, -
£ e 4 N 4 <
[ - - . A ! . ’ E‘ ¢
ot . / \‘ "
' 3. Why do we pruneoroots in the nursery? .o . -
. .
’ 4. How do we root prune pot-bound plants in the home?
4 ‘ f ] *
8, . - . .
.o _ \0 ) o .
5. What is a "Standard" plant? - ' _
no‘ i ¢
‘ 6. What is thinnipg out? .
o | .
2 e - B
. /. What is leaf abscision? . ) . v | ° e
- %
° . v I 4 ‘ -
- 8. How can plant growth be regulated? e T )
N st - "
. . | "-«"..' § wo ‘ . ) {f&v i 3 P
. . - B} 4 )
9. rderitify examples of genetic control of plant growth? s s - /
- s - < z - ~ ’,
. v T A
. Y ° —_— i . '
10. Identify examples of cultural control of plant growth?
- e _ | *
S I RN ]
‘ 1. lIdentify growth regulating substances of vegetative growth? o
— ) . . & * ‘\,._ , ) !
- fl - :ﬁ I
. , ) . - !
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12. How does one direct pl.ant growth by- pruning?
-‘. - >
) v
13. Why prune? =« . '
14. What is directing growth?
. - o
15. Swhat is thinning?
- . ™~
! €
16. What is heading back?
- b

17. What are the principles of shaping?

[ 4

18. Why do you prune roots?

24 -

19. When do you prune?

~
N

20. What is pinching?

21. Why pinch rhododendron? i

.
.
.
.
/ |
.5

o

\

22, .When do you prune spring flowering shrubs?

&

f




~

23. ,When do you prune summer or fall flowering shr%?

.

R
What is rejuvenation pruning?

is a temporary branch?

is a water sprout?

~ -

¢

1

is vase pruning?

systems of disbudding exist?

4

Identify the six basic reasons for jhjng plan.fs%
’ ,

30. Explain how the season would. affect the pruitng operation as to timing
. and severity of the operation. .

-

M-1-G-2-17
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31. When might the follq&i\ng' pruning styles be implemented?

\ ~

a. Pinching: . . . ’

b. He#lin’g back: ‘

-~

¢. . Thinning out: .
o d. Topping: 5
e. Side pruning:
ﬂ/ N -
/ 2 , .
f# Directional pruning: : .
e
) g. Drop crotching:
, | ° <
’ h. Expalier: N

poo . Topiary:

ot

' ®
32. ldentify six typical limb or structure developmenté or conditions that
should or could be corrected by pruning. L .

rd

1. . ¢
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PROBLEM AREA: PLANTING PLANTS

1 SUGGESTIONS TO THE TEACHER:

This «groblem area is designed for use with freshman or beginning
students in a horticultural "of agricultural occupations program. The
recommended -time for teaching this problem area is during the spring:
semester. It is suggested that the instructor provide a wide group of
experiences in. planting sod, seeding a lawn, planting trees and shrubs,
and transplanting house pIan?s. D '

The estimated instructional time fbr this problem- area is 8 to 10 days
depen&¥hg on how far the feacher'wishes to go in developing planting and
transplantimg skills at the first year level. If the teaching plan ics%iglited
to classroom discussion with little or no practice or -observation,£hk in-
structional can be 5 days or less. If the students are to be involved in
other activity exercises, the instructional téime will need to be increased. *
. . F 4 -
“The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem.area. The iteps in this\
.problem area are for reference or modification as instructors adapt these.
materials tp their local situation. : _ C)

3 .

CREDIT SOURCES:

-3

These materials were developed thro/gh a funding agreement,
R-33-21-D-0542-388 with the lllinois State Board of Education, Department
of Adult, Vocational and Technical Education, Research and Development
Section, 100 North First: Street, Springfield, Illinois 62777. Opinions
expressed in\these materials do not reflect, nor should they be construed
as policy ar opinion of the State Board of Education~or its staf§.-

The teacher's guide, <laboratory “exercises, and test questions were’
developed by Jim Ethridge. Transparency masters and the transparency
discussion -guide were prepared by the Vocational Agriculture Service,
University - of |llinois. Suggestions and guidarice in the* development of
these materials were provided by the Metropolitan Core Curriculum Pilot
Test Teachers. The student laboratory ‘exercises on "Putting Pots into .
“Place After Planting," "Transplanting Plants from One Container to An-
other Larger Container®' Transplanting Rooted Cuttings into Pots, Planting
Bare Root Trees and Shrubs," Planting Hardy Bulbs" "Planting Annual
Flowers" "Repotting Plants" and Planting a Wurlapped Shrubs"
were adapted from materials developed from hortiCUftlre task sheets pre-
pared by the Department of Agricultural Education, The Pennsylvania State
'Uni\gar'sity. ‘ ) t i -
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TEACHER'S GUIDE

Unit: Grownng and managlng hortlcultural crc‘ps

B

Problem area: ‘Planting plants. ’\'\ -
Objectives:: "At the close of this problem area students will be
able to-- ' . . .

1. Identify a EO'ntainer suitable for planting plants. ' .

2. Transplant seedlings from a flat o a suitable container.
3. Understand the major factors involved ir the . proper plant—
ing of trees, shrubs and herbaceous.plants.

4. Select the proper stage of growth for transplantlng seed-

llngs ¢

v
4

Select the proper size container to transplar;t.
Root.prune-plants too large for their pot size.

Demonstrate the correct spacing in a multi pak.

o N o o

Demonstrate the correct plantlng of bulbs in the green—
house.

9. - ,Properly double pot plants.
10.  Demonstrate procedures to follow before and after trans-
planting seedlings.
11. 'Demonstraete famlllarlty~—w1th terms pertalnlng to c;are and
) “transplanting of seedlings.
12.  State ‘the process by which seedlings are. hardened and, give
. reasons this process.

13. Identify the steps to follow after transplantlng
4. - Transplant a seedllng properly.
Suggested interest approacheS'

1.  Collect all possible contamers for a dlsplay The collection
" should include bulb, azalea, standard and rose pots. This
“collection should also.include plastic, clay, metal, -fiber and
peat pots. The pots should be round, square, varied
colors with round holes and square holes on the bottéi~and .
side.« The pots should also have vavted ridges on the
bottom of the container. All of.these characteristics should
be discussed and how they -affect growth.

, 41 . Mmb-G-3-3
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Take the pot bound plants in the greer;house and transplant -
some up into a larger' size pot and come to a conclusion as
to why ‘that pdt size was chosen or root prune ptants and
return the plant to its original container.

Have on hand iris bulbs, tulips, hyacmthls crocus and lilies
and demonstrate how each are cared for and planted differ-
ently

t u

Také a trip to"a nursery or landscape area and observe

.mechanical transplanters. Identify common,; equipment used

in commercial transplanting df trees . Also observe commer-
cial digging of shrubs. .

Anticipated problems and concerns of students:

1.

o oA W N

7..
- 8.
9.

When is the best time for transplanting?

How do | prepare the soil for transplanting?

How do | prune roots before transplanting?.

How do | plant a tree or shrub?

How do’ | stake:a treeiat transplanting?

Why do | mulch a_'tree atvplantingf time?

Are some plants mechan’ically transpla?ted? ’
At what spacing do | transplant ;5lant~materials? ,,/’
How do | calculate transplanting loss?

What contamers should be used?

- How do we select seedllﬁqs for transplantmg"

What transplantlng techmques are used in greenhouses?

What is "hardening off" of plants?
What are the shoulders of a“potted plant?

What is over pottmg\,

" How deep should you plant cuttings? —

How much area does one need to plant a partucu}lar crop"

What container do | use in plantmg a particular crop?

- . .




19.

20. Wwhy do we lose newly planted transplants? X

21. What are the proper methods of handling transplanted
seedllng, trees and shrubs. o ~

) 22. Why does one "size out" transplants and cuttings before

-transplantlng" .

23.  How dpes one determlne the proper size of hole to plant a
tree or shrub" '

24. How .does one prepare "back’ fl“" after facing the tree or .
shrub? : ‘ -

25. What considerations are used when faei’;‘ng_ a tree or shrub?

26. ‘How does one "lip" a newly planted tree or shrub?

27. * Why does;\,one prune a newly planted tree?

28. What'containers are available forAtransplanting, plants?

29. What are tge advantagest and disadvantages of each con-
tainer? , .

30. How do | repot my house plants? ;

31.  When do | transplant seedlings? .

32. What is double potting? 0 ,

. 33. What market 'packs‘ are available? .

34. Why do the holes in containers differ? ’

35. How c:lo | transplant seedlings from a flat to a cell? l

36. How do | can a rooted liner? ‘

37. What are the proper steps in establishing lawn from sod? )

38. At what size shoul’d seedlings be transplanted?

39—. - Why ropt prune?

VI¥  Suggested learnlng activities and experlences . ) «
1.  Have students transplant various types. of plants which are

—

Fa

-
bl N

How does planting depth affect the growth of the plant"

bareroot, balled and burlapped, and container grow stock
or greenhouse crop.

J
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2. Give students exarﬁples of wrapped and staked treé.s some
of which are properly 'done and others that- are not and
have students indicate those which™~are done satisfactorily.

3. Have students establish. a small turf area by plugging or
stolonizing and strip sodding and compare the.sites.

4. "Have students decide when a flat of seedlings sholild be
transplanted and have them transplant the seedlings.

5. * Allow some seedlings to “become t0o large and have students

- root prune the seedlings as transplanting occurs.

6. Determine stage of development for transplanting seedlings.

7. Transplant seedlings. .

. L]
‘8. Transplant trees and shrubs '(bareroot, container, balled
" and burlapped). : .

. . - - .

9. Plant "bulbs" (iris, tulip, lily, crocus). - .

10. . Take a field trip to observe nursery transplanting of trees
and container planting of nurseQ/ stock.

11. . Field line nursery-stock. ___ N

12. Double pot plaﬁts for diéplays'.

13.  Root prune house plants¢and’ replants.

14. Determine the space of a poinsettia crop at transplanting to
the final spacing.

15. Size cuttings prior-te ﬁianting of mums and discuss.

16. Plant bulbs in the landscape and discuss the difference
between this method and planting bulbs..in pots. Set up
demonstrations showing effects of proper and improper

" 'planting techniques. i -
Vil. Application procedures:

1. The main purpose of this problem area is 'to teach informa-
tion and proper planting techniques.

2. . .Transpvlanting“ could be done to beautify the school grounds

ras a community service project.

. Have students make charts of hroper planting, staking, and

wrapping operations for use for, giving demonstrations to
other classes or groups.

’ Q
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@
Have students wrap, and stake, newly planted trees and
shrubs .

-

: N

Have students read articles provided on plantlng and trans-
planting. , : . ,
Additional activities should be conducted in the land labora-
tory or on-job-training or in the school greenhouse.
. E il

Evaluation: / -
. ' \
Prepare and administer a pencnl and paper test uNng sample
test questions as possible test items.

-~

Collect and grade laboratory exercises.

°
2

Observe and grade performance in the proper planting of
sod or nursery stock or herbaceous plants.

References and aids:

1. University of lllinois, Cooperative Extensnon Service, Horti-
culture Facts,

A. LH 2 79 "Planting Shrubs"

'B.  LH 4 80 "Planting and Caring for Hedges"

C. FL 12 80 "Plantnng and Malntalning a Terrarlum"

.D. FL 1 79 "Indoor Gardemng" X v

50 Laboratory Exercises for Vocational Ornamentat Horticul-

ture, Compiled by Paul Hemp, The Interstate Printers and
Publlshers, Danville, lllinois.

A. '"Removing Plants from Pots far Repotting or “Trans-
planting" p. 11 'and 12

"Preparing a Ter‘rarlum Showcase for Small Plants" pp
13 to. 16 o

C. 'Planting a Balled and Burlapped Tree" p. 43 and 44
Laboratory Exer;isas on: ‘
PR &

A. "Transplanting Seedlings into Flats"

-"Planting Amaryllis Bulbs for the Greenhouse"

¢ . - o
"Putting Pots into Place after Planting"

B
C: "Transpla]nting Rooteq Cuttings into l?ots"
D
E

"Transplanting Plants from one Contalner to anothe_r
Larger Container"




»t

7.

¢
o7 2
“

F ."Planting éontainer Groan Trees and Shrubs"

G "Planting Bare Root Trges and Shrubs"

H: "'Plantinng Hardy Bulbs"

. . '""P'l;ntii‘ng Annual Flo;vgrs"
J. "Re'pcgtting Plants" P

K. "Planting a Balled and Burlapped Shrub"
Transparencies and Transpa_n:ericy biscussion Guide

-Sample: Test‘Questions

Vocational Agricultu‘rje Service Unit: o
A. #5002 "Transplanting Shade Tnees"

*Vocational Agriculture Service Slide Sets:
A. #5613 "planting and Care of Hanging Baskets"
B. h# S 647 "Planting a Terrarium"

N
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LABORATORY EXERCISE

TRANSPLANTING SEEDLINGS INTO FLATS‘ (WITHOUT CELL PACKS)
] .

Purposes:
A. To demonstrate optlmum growing space, food, light, and
water for seedlings

'B. To demonstrate uniformity in the flat

C.” To transplant seedlings into flats (without cell packs) .

Soil Mixture: The best kind of soil for this operation is made
up of equal-portions:’
A. €ompost or rich garden soil

. B. Sand 2

C. Peat moss .
Materials and Equipmenf: ‘ -
A. Flat D. Paper ' F. Wax pencil ,
B. Dibble board E. Label G. Watering can
C. Soil mix '

Procedure
Obtain necessary materials and equ1pment
Place one thickness of paper in bottom of flat (if the flat
has open spaces)

"Fill flat full of soil mix
Scrape off exeess soil
Firm soil
With a dibble boatd make one row of holes . ‘s

. With a trowel carefully remove some seedllngs from seed-flat
Take each seedling and holding it by one leaf, iAsert roots
into hole
with thumb and forefmger of each hand, firm sonl around
seedlings
Complete rest of flat .
Lift, flat/one inch from table and gently drop flat on table
to fill air apaces in soil
Label your work as directed and place your label on top
right corner of flat
Move flat to designated area and water
Cleam up work area * -

A.
B.
C.
D.
E.
F.
G.
H.

- Observations:

]
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LABORATORY EXERCISE
PLANTING AMARYLLIS BULBS FOR THE GREENHOUSE

Objective: To become familiar with wvarious bulbs and
how to grow them in the grjeenhouse‘. ° c
4" - 5" pots for single bulbs Y e

Materials: 1.
o . 6" Azalea pot or bulb pan
- 6" - 8" standard pot

. Adopt the container to the bulb ' C/
‘ 2. Soil, water, pebbles, water, moss; perlite and

. fiber
3. The best soil mixture for bulbs is
* a. 1/2 bushel sphagnum peat moss
b. 1/2 bushel horticultural-grade perlite 1
c. 2 ounces 20% superphosphate
d. 4 ounces complete fertilizer (5-10-5 analysus)
4. Bulbs to be planted
5. Plastic plant labels
6. Soil sterilant - Morton's Soil Drench .

Tools and equipment:
1.  Greenhouse bench
2.  Mixing shovel
3. Spay nozzle and hose )
4, Soaklng ‘vat for sub-irrigation

° Procedure:

Use prepared media mentioned under materials.

Place bulb in ‘media so that 2/3 will remain above soil
surface. E

Tamp "soil firmly around bulb. .

Water bulbs thoroughly after potting. . -

Bulbs may be watered gradually from the surface or
be subirrigated.

The temperature should be kept from 55° to 60°F
The pot should be placed in a moist dark place for a
period of 6 to 12 weeks.

. AL
B.

mon .

[l

#
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LABORATORY EXERCISE . =+
PUTTING POTS INTO PLAGCE AFTER PLANTING
Objective:- Given two wvarieties of potted plants, line

*pots in growing bench bed, or coldframe, with
correct labeling.
Introduction: . *
A general formula to remember when potted plants
are_placed on a bench or in a bed or cold frame
is to place the pots in rows from the front to the -
back, and from left to right. THis orderly ar-
rangement makes finding the plan&fasy, and is
used in both nursery and greenhousé businesses.
It is important when moving plants to know
where one variety stops and another begins to
prevent mixing varieties. .

-

When potted plants are removed from a place,_
they are usually removed in the same order in
which they were put into place; ‘the labeled plant
first, followed in order by the rest.

Note: N

LY

Procedure: s ~ .

1. Place the first pot of a variety at left front.
Place additional pots frofm front to back until
finished. .

2. Place label in the first pot of each -variety.

3. Place the next variety immediately after the
last pot of the first variety. Continue from
front to back and‘left to right.-

4. Water each pot twice to be sure the entire

‘ soil volume is wet. N

Observations:

o v— . ,

-
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» _ . LABORATORY EXERCISE -
, TRANSPLANTING PLANTS. FROM ONE CONTAINER Y
. TO ANOTHER LARGER CONTAINER
l. Objective: Given a recommended ,soil mlxture, potted

ptants, and containers, transplant nursery stock
from the pot to the containers n

-
g .

. Introduction: Ty
v Cuttings, geedllngs, «or grafted - pIants of TTany many
kind are grown. for .a period of time in small pots
. ouati theyﬁ,are large .enqugh to be transplanted
: % largér containers, or'lined out in the bench.
. - Procedure: . - ' .
- 1. Water the potted . plants about 30 mlnutes
( before transplanting .
2. Remove thé .plant ?rgm the pot by holding
° the stem of the plapt between fingers, and
ks strike rim of pet agalnst edge of bench”. Do
not break soil ball.or root damage will re-
sult. . Plants grown in pressed peat pots are,,
planted without removing-the pot. : L
3.  Fill the container, about 1/3 full with soil and

y ‘ add the plant. Adjust the planting depth of
‘ . . . the pignt to about 1/4 ihch to 1/2 inchvbelow
- S . 4. A -, - the rim of the container, add|ng or .rempving
) e et sonl under it as needed N
ey S e ;C-’.,fmgg. Loosely fill sgll in.the container gnd level it
. L e e Qq - off with the®hand. Press the soil on each"
~ ‘ . - Q’ . v 'Slde of the ptlant until thé soil is about 1-
. , 2 U *"’ lnch fromothe top of the* container.
- . Y °5’.J Water tl;et@plant by filling the container to -
= v o0 °. .thé-rim twjce.’ Theveafter,q the plant should
) . B . °be '=,watere‘d at/the rate of one pint per-gallon
. . > . snze conta,;p “oncé per .day in fall and
. : sp#i r}g, thc’,e e’r day. iw the summer. .
R ' ® - S ;sp‘::r K P . &\-
TV, Observations:  * v ”ig 2 55 . 3 s e e : -
’ ¢ ' S .,’ - o
. . " \, g
g 1 7
o ' of t%%fo‘, T
B LS / .
S . ' e = 2 i i
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LABORATORY EXERCISE

TRANSPLANTING ROOTED _CUJTINGS INTO POTS ‘ ’

I.°  Objective:

1. Introduction:

. Note:

V. Procedure:

V. Observation;

Given - rooted -c'utti’ngs, a3 muxture, and

.. pots, transplant cuttings from the flat or bench

to pots.

-

Rooted cuttmgs may be potted singly in

 small pots ‘with the intention that they will later @%}

be transplanted into large pats, or several cut-a;
tings may be planted

in one large coptéiner in
which they are to be sdid. /Dké

R

. The roets or cuttings are easily damaged in
the pottln process, so it must be done carefully.
Speed in potting develops with experience.

Large firms which produce plants for pottmg
often use machines that make the work easier and
faster.

If there is morée than a 20 to 30 minute.delay
between potting and moving transplanted. cuttings
to the place where they will be grown, the plants
should be thoroughly watered: right after potting.

1. Place pots to the left of the potter; the soil, -
" directly in front of the potter; and the flat
of rooted cuttings close to the right of the
soil. Keep cuttings moist.
2. Pick up pot with the left hand, scoop in ‘soil

~" to fill the pot 1/3 full.

3. Right hand holds cutting in pot while left
hand fills pot with soil. The soil is .

. smoothed level with the rim.

4. Pick up the pot with fingers of both hands
around the sides, then with the thumbs,
gently firm the soil on both sides of the
plant; give the pot a quarter turn, and. firm

- the soil again. Do not firm the soil close to
the stem of the cutting or the roots may be
pushed off the cutting!.

5. Strike the bottom of the pot lightly on tke
bench to firm the soil.

6. Place transplanted cuttings in transfef flat.
7. Label one pot of each plant flat. :

- M-1-G-3-13




LABORATORY EXERCISE

- 'PLANTING BARE-ROOT TREES AND SHRUBS

O_Bjective:

ot

Introduction:

Note:

JE——

Procedure:

. restored to a natura| position.

"November the first season after planting.

Given specified tools and supplies, the
student will be able to plant a bare-root shrub at

‘ the correct depth using supports to maintain an

upright position.

Bare-rocot trees can only be successfully
transplanted in the dormant state (Iate fall, early
spring), and at times when the soil is not_ frozen

Many kinds of shade trees can be success-
. fully transplanted bare-root in sizes up to two-

inch trunk diameter at -breast height (4 ft.).

Trees are transported with the branches tied
upward. After the tree has been planted the
twine should be removed so that the branches are
Trees should be
watered thoroughly o e*eve’T‘Tweek from April to

N

1. Roots should lie covered with wet burlap or
. shingle tow untl shrub is actually placed in
, the hole.

‘ Zﬁ Dig a hole 12 inches wider 7Cﬁwn the root

spréad and 6 inches deeper than shrub
planting depth (depth at which it originally

grew).
(a) Find width of root spread with yard-
- stick. ’

(b) Find plantlng depth of root system.

(c) Add 12 inches to- actual root spread and
mark circle on ground surface., *

(d) Dig to indicated width and depth. (Put

. soil on burlap to keep the lawn clean..)

3. Make up soit mixture of 1/3 to 1/2 peat by

volume with soil removed from the- hole.

"4. - Put about 8 inches of mixture in bottom of.

hole.

5. Holding thé- tree ‘in' proper position (at the
center of the hole and at the depth at which
it originally grew), add soil mixture to the
hole, gently working it among the roots and
firming with the fingers. .

6. After filling the hole, gently firm the soil

. with the feet.

7. "Dish" the soil by makmg a 2 inch rim of
soil around the shrub

8. . Drive an 8 foot stake into the soil about 6
inches from the trunk (on the windward side”
of the tree). :

-y
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Fasten the tree ‘to the stake using rubber
hose and wire as shown in the picture.’
Thoroughly water the tree by filling the dish
with water to the rim. When the water has

drained away, fill the dish again. Do this ' -
three or four times. .
. . ! .
.
. ‘»'/
. ‘-4
Q /\
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.0 , LABORATORY EXERCISE -
PLANTING HARDY BULBS -

I, Objective: ° Given sspecified tools énd supplies, the
. student will be able to plant hardy flower bulbs
v - "at the correct spacing and depth.

I. Introduction: - - ( » .
) ‘ Hardy bulbs suc¢h as tulips, daffodils, and
Dutch _hyacinths will do well almost "anywhere if

the "soil drains ell. They are planted in the fall

for spring flowering. Care' must be taken to

s . : .plant the bulbs .6 inches apart in an upright ’
. ) L. position, at the correct depth. _ They are planted

about three times as deep as the bulbs are high.

J .« *The soil must be properly prepared and fertilized
- - . before planting, Once planted, the bulbs should
- s ' . be watered and mulched.
a IS
- 1. Note: If planted at the appropriate depth, these bulbs

will multiply slowly and will not need to be dug,

, : ' lelded, ands replanted more frequently than once

in three years. .

Daffodils should be planted in September for good

\ . : , root development in 'fall. | Tulips ang Dutch
. hyacinths should be planted in October.

V. "Procedure:

™ 1. With the aid of the instructor, select an
s o~ appropraite place to plant the bu(bs - N
. 2. Remove the soil~.from the area in which the

bulbs are to be planted to a uniform depth
N of 6 inches. . '
- 3. Apply the 5-10-5 fertili
. Ibs/100 sq. ft. to.t
‘vated area.

4. Spade the fertilizer” into the soil. —
5. . Using the yard stick and the finger, mark
the places whére the bulbs are <to be planted

gr,at the rate of 4
ottom of the exca-

. . . ’ o at @ 6 inch, $pacing.
- A 6. Put the Bulbs in position, making sure the
. ’ _ flattened part is down- and the pointed part
4 - s ‘

refully ‘replace the soil without moving the
ulbs out of position.

Thoroughly -water the soil.

" Apply 6" of straw mulch. t6" the. area. :
. Clean the area and store tools and equnp-'
4 Mment. -

V. Observations:
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Objéctive:

Introductior{:

Note:

Procedure:
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LABORATORY EXERCISE

)

. PLANTING ANNUAL FLOWERS - ™

" Given tools -and supplies and- annuals, the
student will plant a bed of .annual flowers using
approved -practices learned in class.

Annual flowers are frequently used in beds,"

planters, and -mixed borders_ to- supply color .
during summer months. They requtre well-drained
soil, fertilizer low in nitrogen, -and most kinds
requn'e full sun. They are planted from early
April until early June dependlng on the last frost
- date for the area.
Soil can be werked only when it is slightly moist. If
it has become too dry, water it thoroughly and’ wait
abeut 2 days. before working the soil. Wait about 2
days after a raln,before worklng the soil.

\ .
v
3

1. With the help of the instructor, sefect an area for
a flower bed, (mark it with stakes, and strlng,
and determine the square footage.

27 Calculate the number of plants needed, using a gn *
spacing, with 5%" spacing from the . bed edge

3. Calculate the amount of 5-10-5 fertilizer needed,
at the rate of 2 Ibs. per 100 sq. ft. of bed area.

_ 47 Estimate the amount of peat. needed at the rate of
one 6 cubic foot bale per. 100 'sq. ft. of bed area..

5. Apply estimated amounts ‘of fertilizer and peat to

" the bed area. r

Using the spading. fork or garden spade, turn

under the peat.and fertlllzer mixing lt into .the

soil.

Smooth the surface of the bed, and usnng the

yard. stick, mark the’ posutlons for the pIants with

a trowel.

Carefully removing, the plants from .their ,con-

tainer, plant them \Tn the marked positions about

%' deeper than they orlglnally grew.

Thoroughly water the bed. L

Remove all tools, equipment, -and supplies from-

the area and store them. Dispose of all trash.

6
L
7

« O

O w

Observations:
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I.  Objective:

Il.  Introduction:,

I Procedure:
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LABORATORY EXERCISE

. 4 °
REPOTTING PLANTS ,
Given a recommended soil mlxture, “several
potted plants and contamgrs more than 1" greater
in diameter thdn those in which ‘the plants are

growing, the student will remove the plant from .

the old pot and will replant it in a larder sized
pot. ,

2

]
Customers sometimes purchase a plant and

» ask -to have it replanted into a different con-

tainer. Once in a whilé, a customer may bring in
3 plant that is too large fop, its contairier and ask
that it be planted in a Iarger one.

’

1. Thirty minutes before repotting is to’ be
done, thoroughly water the plants to be
repotted. This assures that the soil ball will
hold together when the pot is removed.

.2. Place several pieces of brdoken pot over the

drain hole in the selected container. They
should form a hump tp keep the soil from
plugging the drain hole. - .

3. Add enough steam-treated soil mixture so
"that the soil surface of the original soil ball
will be positioned % inch below the pot rim
(allow for about %" settling).

4, To remove the plant from the pot, place one
hand on the - surface, palm downward,  with
the stem of the plant between the -fingers.
Using both hands, turn the plant upside
down and give the pot rim a sharp rap on a
table edge. ~Fhe soil ball should fall into
youg palm. Set aside the old pot.

5. Turn the plant rlght side up and place it in

the center of the prepared.new pot. Press
it gently into the new soil. |If the old ’soil
ball surface .is higher than % inch below the
soil surface, lift out the plant, remove some
soil, and try it agin. |If the plant was too
deep in the original trial, remove it, add
some soil, and check again. '

6. Once the plant is in proper position, add
soil to fill the open space between the soil
ball and the pot wall. Firm the soil with the
fmgers, adding more if needed so that the

.fill is~% below the pot rim.

7. Fill the space.-at. the top of the pot with

’water When it has disappeared, fill it a

sécond time. If water has not begun to
gram from the _hole, fill it a third time.

°

T .
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Repeaj. this procedure with additionaj, plants .
provnded by your instructor.

- 9. - Put the repotted plants in a place designated
by your instructor- Cléan the work area,
putting all equipment and supplies in their
storage place.

]

-~

" M-1-G-3-19




M-I~G-3-20

LABORATORY EXERCISE

PLANTING A BALLED AND BURLAPPED SHRUB

Objective:

Introductin:

4

Procedure:

N

iverm—the 'materials indicated below,. the
tudent aygll bs~able to plant a balled and burlap-
ped sth upright position and at the
depth at which it originally grew. -

- . \

Nearly all evergreens are balled and burlap-
ped for transplanting. These plants are handled
this way because they are not likely to live if
moved as bare-root plants. Certain deciduous
plants, such as flowering dogwoods and magno-
lias, are also transplanted as B & B shrubs.

Care must be taken in handling these plants.
If The—<0il ball cracks, the resulting root damage
may kill the plant.

These shrubs must be watered thoroughly once
each week from April through October the first
season after "planting. (At each watering the
"dish" should be filled 2 or 3 times.). Evergreens
require a very heavy watering in late fall, as well
as protection from sunlight and strong winds the
first winter after planting.

Dig a hole large enough to give a 6 to 8
inch clearance all around the ball and 6
inches deeper than the depth of original
planting. (Put the soil on burlap to keep
the lawn clean.)

Make up a soil mixture by mlxmg 1/3 to 1/2
peat with soil removed from the hole. (Mix
on burlap.) o,

Put about 8 inches of this mixture in the
bottom of the hole.

Set ',the plant in the hole with the burlap
still around the ball of earth, adjust so it is
about 1 inch higher than the depth it origin-
ally grew. {(The plant will settle a little
when watered.) -

Cut the string and fold back the burlap to
about 1/3 of the height of the soil ball.
Add soil mixture -to half the depth of the
hole, firming it with the feet.

Add water to fill the hole to the rim, and
allow it to drain away.

Finish filling the hole to the level of the
surrounding soil surface, and "dish" the soil
by making a 2-inch mound of soil at the rim
of the filled area.:

~"
98
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" 8. Fill the saucer shaped surface to the rim
.. R with water. If the branches of the plant
- . were-held upright with twine, cut the twine
. - so the branches will go back to a natural
: - _position. .
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_ LABORATORY EXERCISE ~ . .
PLANTING. CONTAINER-GROWN TREES. AND SHRUBS

@

l. OBjectivg:

, ‘.-leen d container grown plant and equip-
ment plant the. container grown plant in the
. ' % landscape. »
R 1. Procedure: i
"1.. Remove the plant from its container’.
2. Use a knife to make. cuts in the root ball.
* 3. Make several cuts on the sndes and the

bottom of the root ball.

"The hole 'should be as deep as the root ball.
Add. the peat moss to the soil that will be
*used to plant the shrub or tree.
with the soil.

. +4, _.This helps roots to grow out of the root
ball. ~
5.- Dig the hole 10 or 12 -inches wider than the
.- root ball.
6.
1.

v 8. Put the plant in the hole. ‘
9. Turn the plant so that it looks good and is
) -7 setting straight in the hole.
10. The top of the root ball and the seil level
shoujd be the same.
. - 11. Put the soil mix around the plarit.
) 12. Pack the soil down so that it is firm around
the plant. ‘
~13. " Use the rest-<of the soil to build_ a dish
_ . around the plant.
14. This will "help hold water to keep the so:l
. moiste
. 15.  Stake large trees and shrubs
16. Water the plant well when you are all- fln-
. ) ished.
17.  Water

each week when there is little rynfall.

OBSERVATIONS:

M-1-G-3-22
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- TRANSPARENCY DISCUSSION GUIDE

- ’

® PLANT PROPAGATION

re -
N ' n 4 '
f i N 2. Transplanting seedlings is a process. When the dicot seedling
racsplanting Seecings has its first pair of ‘true leaves the seedling is read transplant-
4| Bomn AT o seearn vom ing. “‘Hardening-off should be practiced, whgrfqi:r%k@ the
P L@@ reducing of temperature, and the limiting of moisture and .
: nutrients ip preparation of transplanting. This process reduces .

Seomate sescvgs bom 30t @ transplanting shock. Remove a small group of séedlings from the
: \

Perwopy vy seed flat at a time. This prevents over handling of the seedlings .
- and does not allow them to dry out while waiting to be trans- .
e planted. Before transplanting, séedlings should be sized into two
Q%mmw'“ flats to ensure an even growing and developing flat. Pick up*the
. d . . seedling by its true leaves-and not the stem. Root prune. the 2 e
Hod seedrg e 306 seedling if necessarylbefore you place the seedling in the dibbled
. hole. :
" ) N
o )
s ¢ . N

13. Make sure the soil is firm around the seedling. Many garden
seeds are planted directly in the soil, then transplanted to an-
other location in the garden. Seedlings can be transplanted into
e roota almost any container that has proper drainage. Make sure the
newly transplanted seedlings are watered' immediately.

e

"k
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Plard \abeis give yOou Iformanon. Use 8 waterproot
MG Den Of Fease penct 10 write wih

AERANIUM
Carefree Red

LESLIE BELL *

14. Pots, flats, or rows in the propagation bench, nursery stock,
or garden center need to have-their plants identified by a plant
label. When making a label for identifying plant material, always
use a waterproof pen or pencil because ink will come off the
label after several waterings. The plant name, variety, date, and
what work was completed is placed op_the label. Commonly,
in the school setting or where several people in one business are
doing the same activity,sthe workers name will also appear in the
label. When multiple containers are involved a system can be
developed for labeling one container; the rest of the containérs
are arranged in the row or bed behind, in the front of, or to the
left or right of the-label. This eliminates duplicate labeling.
However many propagators label all plants.

<
4

15. Seventeen of the most common “‘bulbs’ are identified and
the depth at which they are to be planted in the garden. The
term “bulb” is used here to include corms, tubers, rhizomes and
other botanical structures.

-
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SAMPLE TEST QUESTIONS

-

What are bulb pans? . °

2. What is panning?

* ]

. What are azalea pots? .

3
4. What"arje rose pots?
; 3
’ Q ’
5. What ace jiffy pots?. j
kY B4 ’ » ——
6. What is a standard pot?
7. ,What is a marketg'pack? " ’
‘ 8. What is prickihg of f?
9. Why does one root prun(b*qnt‘s? Identify three_examples, ° : .
10. Describe double potting. :
1. W/(at are the characteristics of an ideal container?
+ ~12. When should one transplant cuttings? o
I ° - - ) ‘ RN ’
1 o .
e o // o - . . i .,' .
\' 3 »
6*’1 : . N
(9]
- . . - M-]1-G-3-25
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**13. What are the steps to be followed in these situatiq?\s:
.. a. Transplanting seedlings: . |
¢ - = ‘

b. Tr‘ansplanting balled and burlapped lilac:

3

. . ( N . f"' v
} c. Transplanting bareroot willow:

. ~ ’
' ‘ ;
[ — ‘ %ﬁ
b 3
- ~ ¢
« v .

d. Transplanting peaf balled tree:

*

(1

- K [ ) )
Transplanting tulip bulbs ‘in a pot: . °

e
-

f

-

14. What is the function of .a "lip" on a newly transplanted shrﬁb or tree?

15. Why double plaﬁt‘house plants? . \ .o .

N, "' \
16. Describe six systems of market packing annuai flowers. - " ‘

.
’ . . 3

17. Describe the seedling -when its time fer transpla}\ting?
18. Define hardening:-' _ PR
‘ ) . ) ‘\ . ) - - ) 3 - s
S ) o i - 4'[ ‘ .” A L

o

19. List\,t‘he steps to follbyv after transplanting:.’

20, “S'tate the steps in the process by which planis'are harder;ed. .

. L
.
% d
—_— e - ’
< . -

R . 21. What are the Fule$ to follow when trans la

- “1
. M-1-G-3-26 , ..
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b

22.. Name four considerations” in the care of seedlings before 'transplant-
ing:. . |
L4 . . ' N ) 1
+23. Why are cuttings graded for size before being planted_? . ' ‘

24, Why are some cuttings placed at an angle when planted?
_ .

.
‘. . N
N . . .
. - ’
. ‘

25. Why can some plants be planted bareroot?

26. How mugr_m\of the plant should be pruned out when planting bareroot?-

27. What' is the difference between a bareroot rose and-a packaged rose?

-
Y

28. 'Why should thin barked trees not be transplanted'in the fall?

Al

‘ 29. Identify the characteristics of back fill going in to a- hole with a -
halled and burlapped tree? .

.

30, Identif‘y the i&eal{j;:"hole" for pla‘nting a balled\and burlapped plant.

. . » .. N N M

\\) . . .. .

¢ ’ > L ' 3
. ) .

.31. At what depth.should one plant nursery stock?

b

32 What has happen'ei:l when a soil ball cracks?-:
. 33. Why should burla\p\ not be removed when blanting a tree or shrub? .
g - N
A

34. Why must nursery liners be watered within 30 minutes of piaﬁting?

-

A C
35. What is a callus? ~ '

N
‘ ¢ ) ¢
’ . .
-
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UNIT G: GROWING AND MANAGING HORTICULTURAL CROPS

PROBLEM AREA: . IDENTI®YING AND_USING STRUCTURES
‘ USED IN THE PRODUCTION OF PLANTS

-~

SUGGESTIONS TO THE TEACHER:

This problem area is designed for use with freshmen or beginning students in
a horticultural er agricultural éccupations program. The recommended time
for teaching this problem area is during the fall seme > It is suggested
that&he students build a cold frame or some other structure while studying
this"problem area. If building a project is not appropriate- maintenance of
existing school structures may be appropriate.

o

Depending on how far| the teacher wishes to go in‘ developing use of horticul-
tural structure-skills at the first year level. If the teaching plan is limited.
1o classroom discussion with little or no practice or observation, involved in,
other activity exercises, the instructional time will '‘need to be increased.

The éétimated instrut;ional time 1Jor this problem: area is 5 to 7 days.

The,instructor is .encouraged to conduct a local search to locate othér supple-
mentary materials for use with this-problem area.- The jtems in this are_for
reference ~or modification as instructorS) adapt this ma\te%}o their local

z -

situation, -

, Co
CREDIT SOURCES: @ °

> - 4 L' o

These  materials were developed through a funding “~agreement,
R-33-21-D-0542-388 with the |llinois State Board of Education, Department of
Adult, Vocational and Technical Education, Research and Development Section,
100 North First Street, Springfield, Illinois 62777. - Opinions expressed in
these materials do not reflect, nor should they be construed as policy or
opinion -of the State Board of Educatiop or its staff. -
The teacher's guide and test questions were developed by -Jim Ethridge.
Transparency masters and the transparency discussion guide were prepared
by the Vocational Agricultural Service, University of Illinois. Suggestions
and guidance in the development of these materials were provided by the

-

Metropolitan Core Curriculum Pilot Test Teachers.
\ ' ) ’ 4 } J
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' : - TEACHER'S GUIDE

‘ l. Unit: Growing and managing horticultural crops
II. Problem area; | entifying and us|ng horticultural structures used in
the production of plants - 3

A .
Ill. Objectives: . At the close of this /p’roblem area students will be able to-<

1. istinguish between and’ know major functlons of growmg structures
Sed to produce horticultural crops. )
2. |st flve bas|c shapes of commercial greenhouses and advantages

nd d|sadvantages of each.
3.0, identify structure coverings and when and where each might suc-
cessfully be utilized.

-~

» - 4. Identify accessory equipment (benches, beds, mist.systems).
- S. |de\ntify related greenhouse structures.

- 6.- To -compare the advantages and d|sadvantages of the var|ous
materials tsed in constructlng greenhouses. N

\\
. -

7. To exyaln how greenhou\ses are heated and cooled.’

‘ V. Su‘ggested’mterest approaches: - . ’ : ‘ .
. 1. Lead into a discussion of progat1on structures by asking students
" what type of, structures they- have seen or worked in. Ask them to
descrlbe the structures. , e / o

Y EON

2. “Show transparencies of propagatnon structure types and show film
- strips on greenhouse designs.

. 3. Take class on a propagatién structure tour to dbserve the current
- production structures available in the area. : _
4. Show actual pieces of g’reenhouse coverings ‘currently available.

5. Build a display shownng various types of greenhouses and how the /
home gardener can make use. of them.

~

6. Tour several local horticultural busanesses which grow crops Ahd
have stude/nts identify the materials used on a field trip worksheet.

7. Collect and display the various types of construction materials used

. . ! in greenhouses and label .them as to the types of structures each is *
A . used for.

~ | : M-1-G-4-3
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vi.

Antici‘pated'problem's and c‘oncerns of students\°

1.

2
3
4
5.
6
7
8
9

. ) ) ~
‘ \ “
~ + ,
.
. .

What are -the different types of plant growung structures used }n

horticulture? N

What types of materuals are avaulable fpr covering a greenhouse”
How are greenhouses cool“ed” 0 // A
How ar greenhouses heated? ( .o /
What are cold’ frames used for? '
Why do hlorticultur,ists use cold storage facilities?‘
" What should be found inigthead house? o
What kind of heating systems are ‘used in growing structures?

What kind of cooling system are used in growing structures?

[¢ )
Suggested learning activities arid experiences-s

N

vy b

8.

o
N «tf

Have- ‘students " identify the types of structures they have viewed
while’ visiting plant shops. Have th/students relate their experu-
ences.

Show greenhouse design slidefilms and have students record tenta-
tive answers to the problems and concerns identified by the class
or teacher

Have the students read commercial catalogs and collect information

concerning problems and concerns .identified by the class “or,

teacher. ] . !

-
. =y

Show transparencues on "Growth Structures Used:.in Horticulture".
_ Use the field trip to identify the difference structures'

Compare advantages and dlsadvantages of different greenhouses,

benches, cooling equipment and heating equupment i

LS

.o Prepare a series of cards giving a general description of ‘a struc-

~

®

 ture and ask the student to identify the structure S
- ¥ X
Have the students -make a collection of pictures of greenhouses used - .
throughout ‘the world. ) c.oe
$ . . . -
| ] T ; ; . "
’ > .
/\ et i - o+
N 6\(\’ .
o) .

—




‘ Vil Apphcatlon procedures P
1. The main purpose of this problem area is #o teach information and
develop the ability of the student to recognize environmental struc-

' tures and to work. with and in them.

3

i 2. "The application phase should ‘be emphaslzed in the Problem Area on -;
Lo Operation of Greenhouse Equipment: . ,

S~ 2' ' °A.<.’Ki -_—

. VIll. Evaluation:. ' . " : .
) ‘

> h »
1.. Prepare and administer a pen il~and paper test using Sample Test
Questions as possible test it

.
’

2. Collect and grade written work g .

- - o

3. Observe student performance in the greenhouse while: WOrklng on

a . the structure (if a le). . e "
4. Observe performan in working in and on structures used .in

horticulture. - . ’

1X. References ‘and- aids: .- . * .
1. ' The Greenhouse Enwrdnm/ent The Effect of Environmental Factors
. on Flower-Crops by‘ John Mastalerz, John Wiley and Sons, New .

- York, Read Chapter1 pp. 3-8. S .

I3

oGreenhouse Equipment C3alogs. * -
- .« " N ‘\' A

3. 50 Laboratory Exercises for Vocational Ornamental Horicuiture,

-. Compiled by Paul Hemp, The Interstate Printers and Publishers,.

, Danville, llinois. N < _
/ i A: "'Constructing a Hot Bed" p. 141. L . /
- B. "Building a Portable Lath Screen" p. 145 ‘ ‘
. 2 4, Transparencie\s and Transparency D|sc‘usszon Guide. *
5. Sample ’Test Questions - s

-

, . ./ .
- 6. Plant Propagation, Principles and Practices, . Hartman and Kester,

ta. 25

-

7. Ball Red Book, 13th’ edition. Read Chapter 4, pp. 58 to 68. L

: 8. Sunset Basic Gardenlng Illustrated Lane Books, ‘Menlo Park, CA
Read pp 74 to 75. :
s p * ty . o N
9. -',Vocat-lonal Agrlculture Service Slldefllm g

3 .
) - N - e

»

. C A. 680 Greenho:ﬁs Uses. and Designs" . - - - .

v . Ed

- . - L 4 R . .
[ .

3rd Edition Prentlce Hall, Inc\\Publishers.' Read Chapter 2, pp. 17 *




0 TRANSPARENCY DISCUSSION GUIDE -

:

ENVIRONMENTAL FACTORS

.« a
T ~

'

o

~ Structures '

P

(-. \ 1. There are three basic types of greenhouses: (1) the lean-to
: ’ ) greenhouse, (2) the detached or single: span greenhouse, and
S (3) the ridge and furrow greenhouse. The roof of a lean-to usual-
= " o ly slopes in one direction. Relatively few lean-to greenhouses are
R ‘:?f*— — used commercially. The detached greenhouse stands independ-
T T e . ently and may be connected to other greenhousés by a corridor,
. ‘/\ ‘?_’j z . or attached at one end to a building. In an even span greenhouse
U P the rafters are of equal length. In an uneven span greenhouse, the
‘ . R rafters of ong roof slope are longer than the rafters of the other
e MOt Furvom .
. + roof slope.«The floor of the unven span greenhouse can be sloped
. — _or fevel. ATMge and furrow greenhouse consists of several green- :
~ = houses connected at the eves. A greenhouse is a structure covered
. - with transparént material and therefore uses the sun to grow
\ y plants. The greenhouse may or may not have a vent.
L4
~ &' : ' \ '
( ) 2. The _quonset-type ‘greenhouse is today the most popular

type of commercial greenhouse. The constrt&ction of a quonset-
. type greenhouse tends to be less expensive than rigid construc-
tion greenhouses of the same square footage. Growers will usual-
ly agree that/one can'grow a similar quality crop in either type
of greenhouge. The costs of,recovering a greenhouse in the long .
‘run {tep/ enty years) Is about the same as glass. (The quonset ®
is usually covered with a single or double sheet of polyethelene
insuring a greater build up of humidity in the quonset greenhouse 4 .
over rigid constructiom greenhouses.) Widths of quonset green-
houses usually begin at 12 feet and my be as large as 30 feet _

: L across. A 100-foot length is not uncommon. Saran may be added
to. the greenhouse for shade. The bases of quonset greenhouses
ST ) vary in the size and quality of wood used.
o -
- J.
. R - M-1-G-4-7
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3. The typical hotbed is a sloped box-like structure fitted with .

a removable glass sash. It has the auxiliary heat supply which is
usually electric. The front height on the hot bed should be at

least six inches above the soil level giving the seedlings room to . .

grow. The sides should be buried-at least one foot below ground
allowing for the drainage layers. The hot bed allows plant growth
to begin earlier in the spring, gives bottom heat for the rooting
of cuttings, and provides for the overwintering of tender peren-
nials. Hgating cables are available sheathed in lead or vinyl. The
lead coated cable is usually more expensive yet they last longer.
Thirty feet of‘heating cable (180 watts at 115 volts) is sufficient
for one sash of hotbed three feet by six feet.

4. The typical cold frame is a hotbed without heat. Plants
grown in cold frames are maintained from outside the structure
and are commonly located on the south side of a building.
Generally speaking, three feet by six feetjs‘a practical minimum;
if any smaller, the frame cannot hold enough heat for coid
nights. The slope of the roof is one inch for each foot of width.
The purpose of the slope is tq allow sufficient light to enter the
frame. The frame can be hinged for convenience and tempera-
ture control. Drainage should be provided for so water does not
collecton the sash. , '

~y




SAMPLE TEST QUESTIONS AND TEACMERS KEY STRUCTURES |

1. What alternatives are available for ventilation in greenhouse growing
) structures? -

a. Raof and side openings.

b. Exhaust fans.

c. Through perforated .convention tubes.

d. Roof shading.

e. Shade cloth. - / :

f.  Evaporative cooling. '

g. High pressure mist.

2. What alternatives are available for growing structure heating?
Steam.

Hot water.

Forced hot air.

Sola}jradiant energy.

oo

3. What is a sashhouse?
4. Why &)es' a propagation house need shade cloth?

5. What is a lath frame? ) ?

.

8. What is a cold frame?

7. What is a nursery bed?

14

8. What is a lath house?

°

9. What is a wintering house?

L4

/

a

10’ What are the principal uses of forcing hills?

>




11. 'Wha.t are the advantagés of hot beds over,cold frames? . &\,

oo
12. What are the methods of heating hot beds?

13. What are the two most often used materials for greenhouse coverings?
) -~/

14, _Why is the fall the best time of year for repairing or replacing slipped
or broken glass?

[ -

15. What properties should an ideal greenhouse plastic possess™ -

16. What are some of the advantages and disadvantages of polyethylene and
vinal? T

-

17. What are the characteristics of a "good" greenhouse bench? ' p
18. Wh.at\is the best height of a pot plant bench?

I B
‘

19. What should be the 'minimum depth of cut flowér's benghes? -

-
20. What are the advantages and disadvantages of glass, fiberglass, and
polyethylene? . .
p
. - .
'21. Define: -

-

" a. Gvre\enhovuse: i -
p. Greenho;Jse range:

c. Shade H.ousq:

d. Cold frame: -

M-1-G-4-10 *
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(—\ e. hot bed:l ' -

- ' . Glazing:

< g. _Winter'ing house:
" h. Polyethylene: °
Lre *
. it Fiberglass: ] L - )
- j.-‘ Convention tube:

k. Raised bed:
. Peninsula bench arrangement:
. 14

- m. Head house:

n. Gla(ss sash: /
22. Label the parts, from the list below, that exist on our greenhouse only.
- *Sjde curtain wall - .
*Side wal| ) .
*" *Roof
*Eave

*Ridge vents
*Gdble ends

- 1 . . ’
B _ *End wall . .

*End curtain wall . . P
* ; .
Footings. ~
JN
‘ .
H * h
.
LY
- 4

e

T
A '~
hiay
L}

ﬂ . 1//\\ . . -
! - TN ‘, : C o MRI-G4-T1
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.

23.. What is the major difference between a coldframe and a hot bed?

24. What is the major use of cold frame or hot bed? :

»

25. List five advantages»of' an overhead mist system:

a' 4

26.° Identify fom?nf coverings used on propagation structures. . >

-

a- N v ) .
b. N '

A

. ) . v . . | . . ;’
M-1-G-4-12 - , / L
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27. Label each of

the following structures and list the functions of each.

L)

\}.
N
=
?
T
2
]

R -
]
-
w

-

&A ,.5-';‘
77777 '
T e —
a. a a. .
¢ , A——-
b. S b . b |
é8. Idertify the foi.lowf.ga greenhouse shapes. o
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UNIT G: GROWING AND MANAGING HORTICULTURAL CROPS

‘ - PROBLEM AREA: UNDERSTANDING AND CONTROLLING
. ’ » TEMPERATURES AROUND PLANTS

SUGGESTIONS TO THE TEACHER: )

This problem area is designed for use with freshman or beginning N
students in a horticulture ‘or agriculture occupatlons program. The
recommended time for teaching this problem area is during—the fall semes-
ter.

‘The estimated lnstructlonal time for thjs problem area is three to five .
days, depending on how far the teacher wishes to go in developung skills
in this area at the first year level.” If the teaching plan is limited to
classroom discussien with little or no practice or‘observation, the instruc-
. tional can be two days-or less. |If the students are to be involved in
other activity exercises, the instructional time will need to be increased.

The instructor is encouraged to conduct a local sedrch to locate other
supplementary materials for use with this problem area. The items in this
problem area are for reference> or modification as instructors adapt this

*  material to their local situatiop,

CREDIT SOURCES:
FN
[ These materials were déveloped through a funding agreement,
R-33-21-D- -0542-388 with the lllinois State Board of Education, Department
. of "Adult, Vocational and Technical Education, Research and Development
Section, 100 North First Street, Springfield, Illinois 62777. Opinions
* expressed in these materials do not reflect, nor should they be construed
as policy or opinion of the State Board of Education or its staff.
" .The teacher's guide, student worksheet, exercises, and .
- test questions were developed by Jim Ethridge. Transparency masters and
the transparency ussion .guide were prepared by *the Vocational
Agriculture Service, UrNversity of lllinois. Suggestions and guidance in
the- development of these materials were provided by the Metropolitan Core
" Curriculum Pilot Test Teachers. . \

- B M-1-G-5-1




) T " TEACHER'S GUIDE" .~ ', -~

¥

* .
T, X : . : )
‘ . 7+ 1. Unit: Growing and managing horticultural crops
."ﬂ*i . . i . i . L7
@ . " Il. Problem area: understanding and con olling temper‘aturc.e around -- *
: plants - . _— J _
— ‘ " Objectivés’: At the close of this problem area students will be -
able to-- :
-
79 >

1. 1dentify phys‘nologiicai pr‘o’cesseé: affected by temperature.

2. Control iemperaturé in forcing flowering of".bullbs and ‘other

' . plants and plant parts. " o .

3. Explain, how optimum -temperatu.re changes with the size and'
development of the plants. '

: ‘4. Use. the ‘vocabulary needed tg understand temperature and how it
regulates plants. .o R .

IV. Suggested interest“apb"'r"oaciﬁes:

1. Take soil temperature readings of two similar landscapéd beds.
Compare and discuss .the findings. ' .
2. Take air température and soil temperature of a greenhouse crop.
. ' . + Compare and discuss the findings{
L 3. Take soil ’temperature of a nortl:m side building, two fee-t away
and the south side. °?ompare and discuss the findingsw=. -
4. Take a field trip ,to agwho'lesale florist and identify how cut
flowers and foliages are stored at different temperatures - why.
Also, examine the boxes of'flower_s__/gnd discuss why ice is used

in packing. .
o ” s,

5. Take a field trip to a wholesale storage of bare root nursery:
'mstock and note temperature of storage of crop. Identify varia-
tions of cool temperature storage. Also note similar findings in" .
. bulb storage. - :

6. Select two plants of the same genus - One hardy to this area the
second not hardy and discuss hardiness.

7. Spray a fine mist in on dry.hot surface - watch the material
collect on the, surface then vaporize - discuss this with the
- students and problems with chemical .application when too hot.

[ 4
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V. Anticipated problems and concerns of students:

"1. How éloes_ tempﬁerature affect growth of plants?

% a. Roots. s N
‘A : —_— . . ? LY
b. Stems. = . o e
. . > ;& N
C.. Leaves. . % . .
M -t »y

Y d. Flowers. ) .
" “e. Bulbs - Tubers. ' ,

f. - Seeds.

.~ 2. Why are cut flowers cooled immediately after harvest?

]

3. When are cut flowers harvested?
4. Ho.w does water temperaturje affect plants?
5. "How does soil t“emperature affect plants? |
° 6 How are dlseases affected by tem;Serature”
7 How does temperatur‘ affect the appllcatlon of chemucals"
8. What s dormancy? And how does temperature affect at?

9. How does temperatu/f'e affect:”

14. Why do some vegetables _fail to produce a crop”

a. Annuals?
b. \ Biennials - What is bolting? ‘
- c. Perennials? | )

10. What are short day, long day, and day neutral plants?

1. How can temperature be controlled in growing structures’.

12. Why do-nurserymen cooI 'off plants before transplantmg”

13. fhly’ do we plant "baIIed and bur‘lapped‘l stock in the spring and
a »

15._ What are the ways in which temperature can be- controlled: in

the home, in the greenhouse or_in. the home landscape?

P




[

1. Obtain two plants. Grow one of the pTants at its optimum temper-
ature nighttime, and 10-15 degrees cooler during the day. Place
the other plant in-another location so its day and night tempera-
ture is 10 degrees F. over its optimum night all the time. As
the plant matures observe the plant.

VI. Suggested learning activities and experiences:

v

Cut some flowers for-a garden in early morging, at noon and in
early evening - Which ones last lenger in water and why?

Force some tulip bulbs. Plant one pot and begin growing it in
the greenhouse. The second_and third pot give the proper chill-
ing time. After chilling place pot two in a 70 degree night
environment and pot 3 in a 55 degree F. night environment
-observe the results.

Grow African violets, one group with optimum inverse thermo-
peripdicity and the second group with thermoperiodicity - Com-
pare the results. )
L B

: Germinate some common vegetable seeds for' transplanting one
flat. Keep a constant temperature day -and night until trans-
planting. The second flat use durinal variation and drop the
growing temperature back about 10 degrees F. after germina-
tion - observe the results. ,

. Germinate some seeds using the seed (1) optimum, (2) critical
high temperature, (3) critical low temperature and observe the
results, - )

. Observe the flower of lavender mums. After the blooms begin to
open hold on flower at 70-80 degree day temperature and the
second at 55-60 degree F. Compare your results: The same can
be done on white varieties.

Have students read VAS Unit 5019 and VAS Unit 5017 and record
tentative answers to the problems.and concerns identified by the
class or teacher. , .

VIl. Application procedures:
1. The main purpose of this problem area are,to teach information
about toward plant growth and development as affected by tem-
perature.

. The application phase should be emphasized while growing horti-
cultural crops, care for plants in the home, landscaping school
grounds, and making decisions as to what is- the best way to
manage the givoen situation in respect to temperature' control.

J ) . . .

0




Evaluation: o

i. Prepare and administer a pencil and paper test using Sample
‘Test Questlons as possible test items. ) .

2. Evaluate learning activities and temperatures records and results
by students. . &

3. Evaluate solutions made by students concerning temperature _
- problems they encounter when raising plants in their supervised ’
experience programs.

References and aids:

1. The Greenhouse Environment, The Effect of Environmental Fac-
tors on Flower Crops, by John Mastalerz, Jahn Wiley and Sons,
New York, Read Chapter 3 "Temperature", pp. 97 to 154.

]

2. Laboratory Exercises on:

A. "Effect of Temperature on Vegetative Growth"‘

B. "Effect of Temperature on the Flowering of Herbaceous
Plants"
) ) »
3. Student wOrKsheeg on
A. "Temperature Requir{nents for Plants" /
4. Sample Test Questions ‘and Teachers Key .
- °

5. Vocational Agriculture Service Units: '
A. #5019 "Care of Flowering Plants in the Home", p. 3. .
B. #5007 "Growing Plants Indoors", p. 4.

6. Plant Propagation, Principles and Practices, Hartman and Keste

3rd Edition, Prentice Hall, Inc. Publishers. - Read pp. 34, 200 to
105, 120, 122, 134, 150, 157, 160, 167, 254, 329.

-
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: TEMPERATURE REQUIREMENTS FOR PLANTS P
_. Q ’ . ° ‘ . °f
, |. Objective: . BT s
1.  Given: a group of plants,. determing® the temperature requir:qmentg Poos
" of each plant. o e S £
[l. lntroduction ° » c c
- 1. Tegm‘p'erature"quels? ) C '
Cold:" "C", 40-45°F (5~$°C) at night, rising to about 55°F to
60°F (13°-15°C) 6n a sunny day, with air; 50°F (10°€) in
cloudy weather. - . .
. . Intermediate:  "I", 50-55°F “(10-13°C) at night, rising to 70°F s
v (21°C) on 'a sunny day, or somewhat higher, with air; 60°F ’
- (15°C) if .cloudy, before opening ventilators. ) s
R o Warm: "S";'62-65°F (16-18°C) at night; can résexto 80 or 85°F
(27-30°C) :in the daytime.- Plants that take a rest or dormancy
period, should be kept a few degrees' cooler during * this time b
. . until active growth is to begin again. \ "
RO . s
. o I, Procedure;. . '
: 1. |dentify your plant with a plant labe}; including, the .common e
name of the plant ‘as well as the scientifig’hame: ’ -
2. On the plant label put one of the, three letters (CY 1, or S) to
identify the temperature _requirements for placement °in the
proper growing environment. . - " e : °
. ‘ "9
v, % . ° °
T ° N/ ‘ u' . ) W L
v
- pus-} A . '
LY he ® . .
o ° il . > - °
g -] ° . - N L] i
’ L] o e ¥ F: ' i
° .' > ° : 9} ‘a' '. Qv‘z - ’ e
. o ° - (/QQ * & - v M"’I:G-S--] ,
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following cond|t|ons . T

LABORATORY: EXERCISE o
&

. EFFECT OF TEMPERATURE ON, VEGETATIVE GROWTH >

Y

> ~* °
-

Introduction:’ ) * * °

Wwhen horticulturists speak of a plant as a- 50 degree or 60 .
degree plant, ‘they mean that the plant will grow satlsfactorlly when .
the might temperature is 50 degrees or 60 degrees F. ' Under normal
conditions m a greenhouse, the day temperature wnll be raised five
-degrees- F. on a cloudy ‘day and ten degrees F!’on a sunny day.

. This fluctuation is _hecessary in order to meet various requirements of
plants caused by wvarying the transplratnon rates. " Plant processes
-must -speed: "up when the temperature is higher and the light is
brlghter As an example, a 50.degree plant will’ grow best under the

(]

&
] A ’ . LI o

1. 50 degrees F.--night temperature.

2., 55 degrees F.--cloudy day temperature
"3 60"degrees k. --sunny day temperature.
Toe: purpose of thlS demonstratlon is not ‘necessarily to determine
the limits® of maximum, minimum, and optimem temperatures, but-rather to .
help the student understand that plants vary in their temperature

requnrements for maxjmum rate of growth.

¢ . . o . o
. . )

A

T e 2. 7T0° deveIop the ab|l|ty to control temperatures in the greenhouse

LN

IR

~ ®
.

-

Obje'ctives‘ .

1-. To develop an, undérstandlng of the lnfluence o?&temperature on.

R vegetatlve growth &T herbaceous flowerlng plants

aqgordlng to the needs of the plants begin grown..

3. To develop a knowledge of the temperature reqmrements of some

7
» A ‘ . b ." ) " “ «
Material: - ‘ . .

LA ) e . -]

L a8 Six plarits ‘of any two of the fdllowing:

- -a. . Antirrhinum (snapdragon). . & : [

ot b. Coleus -, " . - ’ .
Yoo c. Delphinium.’ . . .. T — -

. ¥ . d. Gypsophilia (,babys breath) , .,

"~ e. 'Impatiess” ' - . -,

f. Primula, (primrose) ... . ' .
S - Tagetes (marlgold) R g
. . ‘ '.e'

2. A, supply of su;t%ble SIzed pots for, the plants belng grown |
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3. Planting medium. -

4. A cool (50-60 degrees F.) greenhouse or worklng area and a

’ warm (60-75 degrees F.) greenhouse or _growing area.
5. Growmg chamber if avall-ablej. : - -
.1V. Progcedure: - T

¥

1. Sefect and pot su§< plants of the same species that are of compar-
able size two-weeks before the time they-are to be used. : Six

plants, each of a.fifty degree F. and a sixty d\&gree F. species,

° may be planted to demonstrate the adverse as II"as the favor-
‘able temperatures for both kinds. . .

°

'A partlal list of plants requlrmg dlfferent temperatures follows

Fifty degree plants ', Slxty degree plants
o Antirrhinium ) Coleus -
. . Delphinium Jmpatiens
. . Gypsophlla Tagetes
Primula . .

2. Place three plants of o\ne species in\a—warm growing area and

three matched plants of the 'same species\i) a cool growing area. -

Ve

T 3..Caré Tor the plants in each area in the same manner, allowing
only for the difference in waterlng requir because of the dif-
ferent temperatures& . - .. ‘

4. At intervals of ten days, record the differences noted in growth
of all plants grown by the entire class: At the same timescom-
pare and record the differences in growth, golor-of foliage, fand
flower development, or any other factor pertaining to each

. - . individual group of plants :

V. Application: o . S

Some “plants grow better at a certain temperature while others will

grow best at a different temperature. " A grower should be aware of these

dlfferent requirements. He shduld alsos be aware that within the same

" species- there may be temperature dlfferences required among cultivars.

For these reasons, it is necessary ‘that he be famjliar with not only "the
different temperature reguirements, ‘but also that he know how to adjust
temperatures in the greenhouse as needed.

9

One of the best ways ideglly to observe. rigid temperature control is
hirough the useé of a growth chamber: ‘With such units there can be no
“" question as to the causes and results of differences in temperature and its

4y




-" \ .
effects on plants, Growth chambers may be purchased from different

) 1
commercial firms, but often the price is prohibitive for a school or<for a. ¢ :
department. ) : . - . - &

‘Vl. Observations:

]
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. LABORATORY ExéR‘mse '
EFFECT OF TEMPERATURE ON THE FLOWERING
. OF HERBACEOYS PLANTS

I. Objectives:
1. To develop am Understanding of ‘thé importance of maintainind a
proper temperature before and durlng the reproductlve cycle pf
the plants. . .

3

" 2.  To develop the ability to control greenhouse temperatures.

-+ 11, Materials:

ttings or seedling plants:
.. 2. Two greenhouses or growth chambers, SO - that two -different
temperatures may be maintained (or areas of a greenhouse)

"3. A.method of temperature .control and ventilation if growth cham-
bers are not to be used. This may include electric heating
cable, cheesecloth or saran cloth for shadlng, and thermostats.

4, Ap\proprlate containers in which to grow the plants, such as pots
or benches.

- . Ill. Procedure: o .
1. Select 10 to 20 plants and gnow them unnform).y in «four-, lnch
pots or benches. at 60° F.. through the Vegetative period (Iong_
photoperlod--16 hours of dayllght)

' 2. In order to ‘observe the effects of terdperature differences, at
: "least two different and separate demorfstrations should be main-
tained.

.

3. At _the. begmnmg -of the reproductive period (short photo

peribd--9 hours of daylight), ‘grow the first group of plants at

' 45°-50° "F. night temperaturé and the second group of plants at
60°-65° F night temperature.

N (]

i

v temperature..

5. In order to control temperatures,.it is advisable to conduct this
demonstration only during the late fall or winter months.

. - ( . . .

4. . Allow the day temperatures to rise 5° to .10° F. above the night )

M-1-G-5+11
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6. Care for ‘'the plants in zaoth température groups in the “same
manner in regard to water, fertilizer,.and light. Some allowance
will be necessary for the higher temperature. It may be found

that the ,plapts in this group will requlre more water than the
others .

7. Observe and record differences .in height, time required for
flower, and difference in flower characteristics between the two
gropyps. Make analysis of the differences and decide which con-
ditiqns are the pest for growing chrysanthemums. A sheet for
recoyding this ifformation may -be made up in the.form of a chart
using the followi column headings: !

Temperature group . Artificial light used i
Date started - . a--Beginning
Height at, beginning - b--Ending ME
. Height at end ] *Date of bud coloring .
. . ) Date of bud opening *

- " Height at end of period

~ Remarks on ‘flower characteristics. (sizé, color, number, petal stiff-
ness, flower. quality, and others. -

IV, Application: -

If the proper temperature is not used, flower buds may - deveIop
slowly. or may not form, even when the pIants are grown under proper
reprodudétive photoperiod. For many species, the “best rgght temperature
is 60° F. Control of temperature is therefore extremely important after
the beginning of short days, and: through the period of bud formation. Y In
chrysanthemums, flower bud formation is dependent on. temperature and
short days. Such plants are said to be thermophotoperlod|c--that is, they

require both .optimum ' temperature and appropriate length of day (60°- 65°’

F. and 9 hours) for flower bud formation.

w|th some speC|es, the temperaturé can be reduced to 50° F. when
. the color, of the petals is visible, and this is*done to iniprove flower shape
and petal stiffness. C_onversely, flower buds will form, but not develop
when the temperatures is 90° F. or higher for periods of a week?or more.
"The resulting delay in flower’ bud development to the flowering stage is
referred to as heat delay. -

All yarnetles within a species do not respond to temperature in ‘the
p5ame manner. *Whereas most varieties will develop.flower buds faster when
the mght temperature is 60° F., some svarietit¥s' will form buds at 55° F
.but at a slower.rate. ' There are other' varieties that will "form buds from
70°-80° F., but ‘again, at a slower rate than those which form at 60° F.
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For this reason, it.is necessary to not only be aware of temperature
requirements, but also to be aware of the variety Elassification which is.a

T

grouping ofsvarieties made according to the length of time required for .
flower buds to develop after~the beginning of short days. These are
called "week groups." Most greenhouse cultivars are in the ten or
eleven-week group, while- garden chrysanthemums are in _the eight or
nine-week groups. _ L - :
. f : — "
IV. .Observations: ' "
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SAMPLE TEST QUESTIONS AND TEACHERS KEY
; ON TEMPERATURE _-- i
P <

€

. * True False Section

. T The postharvest life of cut flowers is closely related to tempera-
tures at which they are held after removal from the plant.

T Crushed .ice "has no cooling effect if flowers were packed warm.

T Watering planfs with water temperatuse codi’é‘r..than air tempera-
ture will ‘take the soil several houFs tg recover to the soil tem-
. : pgrature before watering. .
. L

T Waterin§> plants with water temperature warmer than air tem-
perature will take the spil only 10, min}Jtes to recover to the soi.
temperatung -before watering. - '

T . Root development of a lawn as well as other crops is best when
. . soil temperature is between 50-60 degrees F.
- N — a .
T FTemperature has a direct control over disease organisms.

T The upta'Re of iro‘n by Gardenias is controlled by soil tempera-

ture. .
. F " Low, temperature generally does not affect dormancy in. seeds.
. T _ Temperature has little 6r no effect on photosilnthesis“from 59 °
‘ : . to 86 degrees F. (air temperature). .
* T Thermoperibdicity is the é‘_ésponse to diurnal tempervariations
. (lower night temperature than day temperature). . N
. F African violet is an ‘example-of a plant reeding. thermoperiodjc- )
T vity. ) - . '

. TS '.I_"emperature’ requirements of a plant usually decrease as Rb:e
» plant increases’ with size and age. - )

i .

F Day temperature_—has$a‘great desl og‘effect on internodes.

-

° T " The control of temperat,ﬁre in a greenhouse is a common way to
> '"time" the crop. . : ‘ o
T .Opt.imum temperature for flower initiation’ is probably not. the
- optimum temperature, for flower development. e * - ‘
o T__° High temperature immeditely after>verna|ization may devernalize
the plants. Y s o . .
< T Bolting is the fiowering during one growing season as a result o
of cold temperatures. . A o
. . . . . B i ) . .
s S M e
Q - ° ' ... . . . o 8:) . : . . . o
ERIC. ~ - : SI B S ,




N F - .anberelllc acid cannot substitute for told requur‘ements. -
: T Ring spot._is actually not a disease or‘ganlsm but a physnologlcal
. ~ . characteristic when leaf temperature is about 30 degrees F. warmer th
water temperature. ‘

- > 8
. <
g 1., Why do Jandscaper‘s generally recommend b.alled and burlapped plant-
ing of thkees,in sprmg and fall?

+ + 2.. Hbw does temperature affect photosynthesis?
. : N .
B . . . - ( ,
* . ) ’ . ~ . * .
. 3.+ How does, temperature affect: . L. ) 2
b . ' X :
., - .
~a. Length of cuttings? ,
' .. . - , ! " . 8
b. Size of flolers? ) . ) : o
- In .
4 £ ) ‘ ’ . .
. - AN Timing of flowering? \ !
' . - oo ‘ ) t - '
d. Color of flowers? . . ) . .
' '
¢ - ¢ 7 " .
_ e. Cuttings pr;oduced per plangl _ »
’\ . . ‘c . ’ . - @
’ . i : . ’ : .
. 4. Discuss how optimum temperature ehanges with a plant's age or size.
o ’ » ’, - . . ,
. 3
’ a. At %arminagon. S ’
” B . ' N . NG " . o .
! : i 1] "’ ” o . e * . ° < . -0 " . ) v
‘ b. - After germination. \ .
- ’ L . . , m |
¥ . v . . ,
a_ 4 » » \ .
' Y . - S
: | L, e
T « \ ’ ; ) ’ \l M ) '
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At transplanting.

During” vegetative growth.

At flower initiation.

3

At Tlower developmeﬁt.
. At flower elongation.

At haryest time.

At storage.

why do optimum day temperature}\d night temperature differ?

3

Define: Thermoperiodicity -

‘e *

*inverse thermoperiodicity -

(

, Optimum nfght temper‘att.rre.. -

- ) '_-.

Why might one consider g{rowmg their plants at a less - than optimum
night temperature? . ‘ .

Y

M-1-G-5-17 .
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UNIT G: GROWING AND MANAGING HORTICULTURAL -CROPS

‘ PROBLEM AREA: UNDERSTANDING AND CONTROLLING LIGHT AROUND
. . PLANTS - ~
. t . .. :
, SUGGESTIONS TO THE TEACHER: ¢ .ok

\

This problem area is desugned to use wuth freshman, or beginning
students in, a horticultural or agricultural occupatlons program. The
recommended time for teaghing this problem area is during thT Fall semes-

_ter. The teacher is encouraged to demonstrate by example a large variety
of effects light has .on plants

i
1
!
.
s
:
4
1

The estimated"- mstructlonal time for this problem is 3 to 5 dayg de-
pending on how far the teacher wishes to go in developmg light, control
skills at the first year level. °If the teaching plan is limited to classroom
discussion with little or no practice or observation, the instructional peri&d:
can be 2 days or less. |If the students are to be involved in other activ-
ity exercises, the instructional time will need to be increased. .

7 e

\ . -

The instructor is encouraged to conduct a local search to locate other
supplementary materials. for use with this problem area. The items in this
area are for reference or modification as fnstructors adapt this .material
area to their local situation. )

~ . -\ . K

‘ CREDIT- SOURCES: ) ‘ - -
. »
ST These materials ‘were developed through a funding . agreement,
" R-33-21-D-0542-388 with the lllinois State Board, of Education, ?qurtment
of Adult, Vocational and Technical Education‘}ﬁﬁ arch and Dgvelopment
Section, 100 North First Street, Springfield, Illjnois- 62777. Opinions
expressed in these materials do not reflect, nor spould they be construed

« as policy or opinion of the State Board of\Education or its staff.

. o The teacher"s guide, Iaboratory exercises, and test -questions were
developed by Jim, Ethridge. Transparency masters and the transparency
dlscussmn guide were prepared by the Vocational Agriculture Service,
University of lilinois. - Suggestions amd guidance in the development of
these materials were prowed by the Metropolitan Core Curriculum Pilot
Test Teachers ! .

~ hS
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TEACHERS' GUIDE

e

.

Unit: Growing and managing horticultural crops ..

Problem’ Area: understanding and' controlling light around
plants .

Objectives: At the completion of this unit students will be able
to--. é,* » . ¢ .
9. Determine lighting requirements for "a plant's success-
* ful growth. ° .

Identify different typ;es of ﬁlight bulbs and the advan-
tages and disadvantages of each as they pertain to
growth of ‘plants.

N -

3. Identify how light quality,- quantity and intensity
affect°diseases, and ge’rmination-' .

q. Demonstrate use of control adev ces for light req?ey

.ments for flower forcing. - )
" 5. Describe light's_role i photosyr thesis and etiolation.
6 Apply andé_remove saranm. RN o
e 7.. /ippiy and remove black cloth. J”'/ % ,\;
8‘ Apply anci' remove i:ding compound. // . . ! |
9 Descrlbe»optlmum light conditions refatlve to a speCI.flc

- plant's requirements. , /
o .
10. Prescribe practicés for the im rovement of plant
growth adversely affected by - Ilgh,t

. Interest approaches /I - . :

/

1. Lead into a discussion ofz'rgh{mg by -asking the stu-,
dents what type of lighting they have observed~in a' i
growing structure, or wh ackground they have as ’,
to how light affects grownng? . ) .

2. Put a plant-into a dark location (high light) plant and

discuss what happened. Do the same thing for a low

light plant. , v

¢ 3. Bring in turf from the north side of a bujlding with
" * - mildew and have them discover how lgw light encour-
ages disease. The use of other plant materials is also

desirable.. . e e e
i + ) ~ . !
‘&:0
- ( ~ ¢
(VY]
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11,

L4

12.

Grow some bedn seedlings and after break through N
from the soil, cover one with a milk contalner for 5 l
{
|

pared to some not covered.

°

days and show what’ happened afterwards when com- ‘

Show transparencieg of how light effects the photosyn-
,thesis -cycle. ,

~

Develop demonstra,tions on phototropism.

Develop demontratlons on geotroplsm

-

Develop denomonstrat.ions -on photoperidism. G‘ 1
|
|

Demonstr'ate cyc||c lightit
- ta . ‘? . . .

- Demonsttate setting up a time clock for lighting.

°

Demonstrate shade on improved flower color.
! .

Demonstrate etiolalior by displaying plants that have
received low lﬁhtorequirements and those that have 3
received proper light requirements.

V.  Problems and concerns of-students: . _—— ’ o
, 1. . Why plagéﬂe p!aot§ in a lath house? \
2. How doeg light Gg‘ftfect ,,ger'm’i'nat,ion? | ‘ e <\ ‘
; 3. What artificial Iigl';tingesnour?:es exist? _‘ ’ ‘
4.- How is light controlleld in the commeraal greenhouse”
5. . How does ng;mt affecti. rootln’gs of cut‘Elngs7 |
° 6. ¢ How does ongs |dent|fy ajlant recelvmg too much or ¢ .
too little hght” ) '9,, o ’ i
7. How does Ilght affect c!'\emaicals v;e apply to plants? ’
] + 8. When does ‘Iight“‘affect the growth of roots?- - -
\ 9. How does Ilght affect, branchlng of woody and herba- .
: ceou/s/ stemf”’ ’ ) ,
10. How is flowering, flower quallty and number affected
) by Ilghtmg7
. envi

. How. does light mteract wuth other enwronmental condi- '
tlons7 .




VI,

12.

5 4 . v ‘
Haw can light be measured?

Suggested learning activities and experiences:

1.
)

s

6.
7.

8.

9.

- .. 10.

e

»

L}

.In the fall, grow a bench . -crop (snap dragon, stocks,
mum, etc) and discuss spacing of plant due to on-
coming wuntegr .

In planting poinsettias, discuss the importance of early
growth for dark green thick leaves and why growth in
October and November will not be as good.

Grow Easter liliea and discuss how plants must accumu-
late hours of light in order to floweg: - Easter determin-
ing how many days earlier to plant. s-/"'\

Grow pounsettlas, mums, Ka ndroe, Christmas cactus
and discuss how light affects the flowers short day
plants. - . . | ‘
Discuss cut flowers and how ﬁght intensity reduces
the life of the flower.

When discussing greenh’guse construction, discuss the

s.north side of the house and why light increases 20-30%

during the winter.

Grow plants near the window without rotatiné them -
observe. Begln the .activity on Frlday and observe
the plants again on onday .

Observe flowermg plants outdoors at morning, noon '
and late afternoon. Note the change of the position of
the flower. Compare class results and- discuss why

. different classes, have different answers.

-~ .

»

Induce* plants “to flower or not fjo r by artificial
means. . oL .
Short day .plants *see inforMmation sheet on L

Lpng *day plants ﬂowerlng C e

Plant zinnia plants in a cool shaded area gnd after 2 3

weeks compare diséase probléms. Powdery mildew .’

» should fqrm on_ the law light plants - -3 similar -defon=,

§fnat|on cdn,* be doné%.wnh begoma; or .tu:f/on the )

arfh side of‘g home B

> q' - - . ‘

A*t‘tempt gr.owlng }\ettuce and cyclanefr. seed exposed
4and not expo’sed to hgbt, compare results. c"‘"’s

an
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Lights and Plants Experiments -- A series’ of experi-
ments demorfstrating light effects on seed germinatidn’
. plant growth and glant" development - Miscellaneous -

Publication No.' 879 USDA - Agricultural Research ()
Service .. : ct . ) : .

: . - A
o
1. Effect of Icght on germmat:on of seeds . . =,
. planted in soil . . Coe T ’
2. How to test various kinds of seeds to °«°
determine thejr light requuremeng for \

A. Light and seed"ge‘Fmination

germination . .
3. Effect of duration of |mbIb|t|on pemod
. (soaking) on effectiveness of a” glven *
o light exposure in pr‘omoilﬁg germination .
- of Irgh:c sensitive segds- 7. . ... 5o N
4, How,a Ingh:trnequnr ient for glarmmatnom : g
can be inddced in seeds that normally el

~ .do not require light for germination . ... ..
5. Photoreversible control of seed germlnatuon

. ‘by red and far-red Ilght’ e .. .
B- light and plant growth - e e %
o % Contrgl by light of the growth of 9%;" oL
lnternode RN LT

) " 2. Gontrol by light ‘of growth and - , \
P g J chlorophy}l formation . . «. . v v v o e ' .
. 3.. Why, plants bend toward Ilgh’c A - i
. (phototroplsm) . R AR E
4., Effect of red and far-red light on e # U
ekongatlon' of stems\of ’IIght grdwm R I
. o plants oo ol e e '
. s’ @ ’ﬁ .
Ct c. ngF\t and pl‘ant plgments e \
SR . ;1. Efféct of; nght on formation "of _ o
a7 anthocya-mn in’ seedlungs " N
. Ly 2. Effect of lightson. "tbmato sfklrf and fruit M
St Tt T eolor”, R TR A Ty L
DLwd ¥lon 3 Locahzﬁ,tnon of nespoﬁ%e 1o light by the R AP
el pigment in tomato ‘skin- "%, . .- C e ve -
a4, E'ffect of light 'on coloration of apples CaT LA
S . - % P
' D. Durat:on of light G . R
1. Photoperlodlc control qf flowerlng “of : ‘

. short-day plants . . . e
2. Photopériodic control of floweﬁng of S
. long-day Plants , &, w0

3., Photoperiodic control of growth and .
dormancy of woody plants . . . . . o . . : :




’
!

Photoperuodlc coyfrol of bulb formatlon of

5 ) nions
. . . ‘2. Lighting £or‘ Plant Growth by - BICkf:OFd Elwood and
. . Stuart Donn, The Kent State Umversnty Press, 1972
R : p. 221 . %
} - . . . . »
3. 50 Laboratory Exercises for Vocational Ornamental Horti-
culture, Compiled by Paul Hemp, The Interstate
Printers-and Publ;shers, Danville, ‘lllinois RSN
< . /
o . K. VEffects of nght and Darkness on Plants" p. 109 &
. . . - 110 \
\
. - B. "Effect of Different Light Colors on Phototropism' p.
113 & 114 . )
o C. "Effects of. Light on Photosynthesns" p. 115 _&_11‘6
, 4. Laboratory Exerc:ses on; .
A. '"Light Requnrements for House Plants"
- ' ~
. ¥ B. "Determining Foot Candles of .Light"
C. "Effect of Ligr\mt Intensity of Plant Growth"
. ' ‘ )
. N D. "Effect of Light Photoperiod on -the \=Iowering of
. S Herbaceous -Plants" .
- o 5. ¢Transparencies -and Transparency Discussion Guide.
6. Sample Test:Questions’
; LT ‘Vocatibpal Agriculture Servicé Units:
? A. #5019 "Cér"ing of Pot Plants in the Home"
B. # 5007 "Growing Plants Indoors" .
o= . 8. Growing Plants Indoors, Taylor, J. Lee, Burgess Publishirg
" Company, 1977, Minneapolis, Minnesota Read p..26, 36, 40
v ’ 9. Foliage House Plants, Crockett, James Underwood and Time
R ' % Life Books, Time Life Book, New York, 1972, Read-p. 33 to
S 3. . )
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LABORATORY EXERCISE

"LIGHT REQUIREMENTS FOR HOUSE PLANTS

Objectives Given = a house plant,~ determine _the light
requlrements of the pIant and then place the
plant in the proper’ Iocatlon in e home with
consideration of avallable light. ’

- [}
.

Introduction:

.

Bright light or full sun. Preference for growth: 4000-8000
foot candles, for average day length. Tolerance, for maintenance:
500-2000 foot candles, based on 16 hr. illumination. Intense
light is |mpox“tant to most blooming plants, shrubs and trees,
also flowering bulbs. Many plants which require sunlight for
normal—growth—can—be—kept—in- good—condition—in—the_home-at — °
much lower light intensity, with artificial light, when mainten- .
ance only is desired. )

Filtered or diffused sunlight. ‘Preference: 1000-3000 foot
candles for  average day length. Tolerance: 100-1000 foot
candles, based on 16 hr. illumination. A simple indicator of
diffused sunlight is to pass yourfhand over your plants and
barely see its shadow. A place near a clear east window during -
summer is best,- but a southern exposure must be lightly shaded
from direct sun by slatted Venetian blinds, a bamboo screen, or
curtain. For mere maintenance of most plants in this group in
good condition in the home, light intensity may go as low as 25
foot candles, though 100 would be bétter. r

No (dlr‘ect) sun, shady, or away from sun. Preference:
50-500 foot candles for normal day length. There are very few
-plants which. do not want some sunlight by preference; shade
lovers are limited mostly: to delicate plant from the forest floor,
and ferns. However, a great number of- subjects tolerate a
minimum amount of energy-giving sunlight, and most of them are
classified under the numeral 1 or starred (*¥). Under artificial
illumination, light intensity may be as low as 10 foot candles;
but the higher intensity light would be preferable to these
pIants provided they are shielded from the sun. High humidity
is important to the_well-being of plants in this group. g |
N

Pr‘ocedure‘

L

Identlfy a pIant Wltf{ a plant label. Include the common name of
the plant as well as the scientific name. ’

. On the plant Jabel put one %f the three letters B, F or N to
identify light requirements for future reference.

:

Observations: a




Materials:’

.1) Camera with a light meter

!
. -
LABORATORY EXERCISE

s .

. BETERMINING FOOT CANDLES OF LIGHT s
'Objectivé: \leen a potentlal area for growing- a plant . .
- determine the amount of light avallable (in foot
candles) . .
¢

-
»\K ~
-
M v

. Procedure: .. ~ ¢
' 1. Set\the film speed dial to ASA 25 ,
.2. Set the shutter speed to 1/60 :
' 3. Place an opaque -piece of white paper in the" location where the .
—————— o —plant-—will-be- placed - -
4. The entire field of the camera should be white when viewing the »
.paper
5. Adjust- the F- stop, ‘lens opening, until the built-in meter “indi-
. cates-a correct exposure :
6.- Read the F stop
- 7. If F/2 then you have 40. Ft candles of light = _
« F/28 v 75 _
‘. F/4 150
> F/5-6 . 300 -
. F/8 " 500 ~
F/11 2 1,200
J F/46 2,400 ' - @
V. Observation's: ' ‘




1.
_’\

.

o

:Materials:

LABORATORY EXERCISE .,
' )
"EFFECT OF LIGHT INTENSITY -
: ¢ . ON PLANT GROWTH
A

Objectives: , . ' -

1. To develop the ability to determine the influence of light

intensity on plant growth.” _ 4

1

‘é. To develop an understandlng,\through observation, - of the
light requirements of various plant species.

1. Five cuttings fof Chrysanthemum and five small African
-.violet_plants per student. Other plants such as Philodendron
may be used. \The number oft plants may be reduced if
space is limited. ’ ’

’

2. Shadecloth, such as cheesecloth (doub'le_layered).
3. A light meter that will measure foot candles.
4. Suitable growing area in the greenhouse.

Procedure;

1. Decide upon the t|me of - the year that the demonstratlon is
to be carried out. It, should be done during a time when -
high light intensity periods are expected In the Great

. Lakes area, during the school year, this would be durin
the months of September and October or from Marc%
. through June. The latter dates are preferred o

2. \Have each student place one of the plants of each spec|e

. for which he or she is ‘responsible in a full sufilight situa-
t|on, that iss with no shade restrictions, .and care for them
in the normal manner y .

3. Place the’ remainder of the plants in a location in the green-
house under shade cloth

4. Regulate the light striking the pIants, by adding. or taklng

. away layers of shadecloth so that there will be two plants
(one of each species) growing at each of the following light
intensities: 500 foot candles, 1,000 ‘fobt cardles, " 2,500 foot
candles, and 5,000 foot candles. -~ r .

5. Care for all plants as you would undetr normal greenhouse
procedure with regard to water, temperature, and fertlllz-

ing. . . .

]

R © T M-1-G-6-11




6. Observe and record the results of the differences in growth
that occur in the different areas, of light intensity us:ng the

following chart as'a guide.
. b

L
-

EFFECT OF LIGHT INTENSITY ON RAT‘E OF GROWi’H

.
’ ¢

—p—

-

Size at

Plant

Growth
end of
S00FC. period

Rate of
Shade & Artifical tight
500FC  1000FC  250QFC

Time of
year .
performed

Begin. Full
size sun

-

N W

LV.

A separate chart for weekly observation may be used or the

above chart may be adapted to this use.? The size of plants may

be measured in terms of height, welght and possibly in ‘terms of
- amount of foliage if the same care is given to ai‘l plants.

. R ’ u'
)
te'n5|ty refers to the amount of light which plants receive.
. Increasi ng light intensity on high sun-requiring plants usually
results in greater photosynthesus where natural shading of leaves
by other leaves ocecurs. Since many plants are grown in a small
area, there is much natural shading that will occur and. for this
reason as much sunlight as possible should be admitted tp permit
maximum photosynthesis. Assuming that all other growth factors
are equal, plants that require,a high amount of sun and that_ are
subjected to shade from gutters, eaves, adjoining buildings, and
other restrictions, will not make as much growth as plants that

are not shaded. The degree -of light intensity requlred varles
according to the different species of plants.

Application: -

¢ .
3

! “- ‘--
10 S




\ bl 3 ¢ - ) ’ ¢
\ T / * S ' .

\ , ‘54” R .

! . . .
\ oL . .

\ < . .
. Lo T, It should be notéd that generally, as light mtensnty in-
/‘< ., creases, so does temperature and this makes it necessary to
) ‘ e . ~water' more frequently the plants growing in_.high light intensity.
. ) Light mtensnty that is too high causes injury to the Ieaves
Vot ‘of 'some plants.. This problem can be further studied usmg a .
, . plant physuology text. ‘
, \ T A
/e . '
- . . te

>
- S
-,
.
‘ \ ‘
.
‘
> ° ~
—
\ , . — .
00 Ve » * Y
&
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.
~
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LABORATORY EXERCISE

f’ ’ .EFFECT OF PHOTOPERIOD -

' ’ ~ ON THE FLOWERING
R , NN
‘ ', OF HERBACEOUS PLANTS :
. 1 ‘Objectives: .
¢ “ -1., To determine the influence of day Iength on the flowering
. of herbacebus plants. .. (. -
i . 2.) To develop an understanding of the effect on photoperiod
< . on the distribution of plants throughout the world.
- . —H-— -Materials+ - - : 2
] 1. Two (2) Qreenhouse benrch areas. . R
- s . 2. A time clock that can be set to turn the- lights on and off .

at desired times.

[N \

3. A fight meter. <

P 4. Electric wire.

¢

\ ” N
5. Light bulb fixture, reflector, and supply of incandescent
light bulbs (60 to 100 watts). . \

6. Short-day plants such as °poinsettia,ﬂchr:ysanthemum, or
kalanchoe, and.long-day plants such as Boston yellow daily.

. 7. Black shade cloth. A black sateen cloth, 64 x 104 mesh or
. closer, will work. ! . ’
i, Procedure: . R <,/ . —_

v
3 1

1. “Prepare two greenhouse benches as follows: )

. a. Over one bench make a frame .or wire carriage on

~ ) * which to” hang the shadecloth. The shadecloth may be

! ' . drawn back)when not in use and then put over the
bench from 4:00 p.m. to 8:00 a.m. ;

* . b. The’ second bench wil be lighted: Place electric light

: -bulbs over the bench at a height, of four feet above

the pJants The string of lights should .be aligned

downithe center of th bench with the pulbs about four

feet apart. Use the light meter to ‘get the- desired

\ _ -* intensity for the plants being grown.

v

-

i . ) ' 3‘\6 16)3 | . .




- . . . \ .
, hY
. . ’

) 2. Wire the lights to the time clock and set the clock so
) that the lights will be turned on at 4:00 p.m. (each
‘ . day and continue to burn until midnight.
3. Place the short-day plants under long photoperiods
until the beginning of the demonstration. The*long-
L day plants will be placed un?er\short day conditions
R . . until 'the demonstration begins."
. . - A ~
} 4. Divide each cultivar (group of plants under similar
. care) of plants in half. «Place half of the plants fgom
: each group in the bench where the lights are to be,
. - used and. no others jns the bench that will be artifi-
- cially lighted. . -
5, Care for the plants in each bench using normal proce-
dures with regard to water, temperature, and nutri-
tion. . -

» ~ ‘ 6. Observe and make weekly records of the differences
obsdrved 4n the growth of the plants. Keep a record
of the amount of fertilizer and the type of care given
bench so that allowances can be made for differ-
s other than those which would be normal result of
t difference. , Develop a.chart and compare lengths
of ! time for flower bud formation, bud devglopment
flowering, and flower size and quality.

'
~ L -

V. Application:
@ PP

Photoperiod (the length of the daylight in any 24-hour
period) determines whether many plants will flower or remain in
a vegetative condition. . Plants are called short-day - plants if
they flower when exposed to ‘relatively short daylight periods or
long-day ‘plants if they require more than a rejatively long
' period of daylight. The light requirement varies according to,
. the species and in many cases species of plants will be found
where the photoperiod is best suited for them. There are also
) plants such as roses and carnations which flower under any day
: . length regime. Such plants are called day-neutral plants. _If
' proper temperatures are pr‘ovnded they will grow nearly any’

. , place in the world. : :
~ There are .many practical (applled) as well as basnc approaches to
phot perlod that are being used today. One example of a practical ap-
proach is the greenhouse flower grower who-regulates photoperiod as an
aid jn timing various flower crops to 7b|oom so that they will be on the
market at the right_time. In basic ‘research, much is yet to be learned
about the chemical stifm#i which induces flowermg Photoperiod regulation
is dne method used in attempting to find out more about these plant pro-

cesses.

One also becomes aware of the effect of photoperibd when conéidering
~ the world distribution of plants. On the equator, where there are twelve

- . M-1-G-6-15




hours of light and twelve hours of dagkness every day throughout the
* year, temperature and photoperiod pernﬁt only day-neutral and short-day
plants to mature. From this example and by studying locations of optimum,
plant growth throughout the rest of the world, one may get a very good
idea of the distribution .of plants in relation to photoperiod. A\

o
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Lighting L

-

75" The majority of greenhouse crops (flower crops) require full

sunlight for ximum growth. Full sunlight in- the summer
months may be as high as 10,000 to 15,000 foot candles and as
low as 500 to 2000 foot candles in’ mid-winter. Each day these
foot candles begin at a low level at sunrise, peak during the mid-
day and decrease at sunset. With ,this information in mind, ‘the
plant still will use about one percent of radiated sun energy for
plant growth. The.remainder of the sun’s energy will be con-
sumed elsewhere. Black radiation fs the absorption of energy by
air borne pargicles. /

d
” -
- 4 ]

- -

6. Etiolation is the term usually applued to plants growing

withdut light. Etiolated plants usually lack’ chlorophyli, and show .
elongation of stems. THis is a problem of any young seedlings .
“that germinate and grow when light and temperature are not at
the optimum for that species. Plants grown with little sunlight
and excessively warm temperatures tend to ”stretch” abnormally
and are pale in relation "to their ndtural tolor. Etiolation will A
occur in plants with alternatesor oppOSIte leaf arrangements

-

_monocots or dicots.

M-1-G-6-17
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Summation of Photosynthesis * *
g

7. Photosynthesis is a process in which carbon dioxide and
water, in the presence of light, ar€ transformed into organic
compounds. This activity includes the transformation of light
energy into chemical energy. The proeess is initiated when light
energy, affected by temperature, is trapped in the leaf and thus,
splits water,in the leaf into hydrogen and oxygen. In the second
step, hydrogen that has been split from water combjnes with
carbon dioxide and forms sugars. The stored sugars increase plant
growth, and excesses oxygen and carbon dioxide are given off,
Below ground the plant is taken upy moisture, and dissolved
nutrients in water,
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SAMPLE TEST QUESTIONS S\

1.  Explain how the following are affected by ligh't? '

)

a. Spacing between plants .
[4 . .
N M # .
. b. Growth retardants S .
L d , "
c. Photosynthesis X
. .
™y Respiration : L ' .
rd
>
e. Tr:anspirafion 5
h v
* -
“f.  Flower initiation s
3
v Co ’
g. Flowering date
h. Dormancy . ; )
= s
i. Seed dormancy . )
'\i‘»'.‘
.o
' .o
\j. Bulb and tuber formation & . '
. ' ’ i
. - .
k. Internode length v ) . -, ;
: ) . \'{ ‘ . ‘\ Ty
= - nes :
“1.. Branching habit * ) “(f} ~ ) .
¢ v . ) -
/.
» A 4 »
~ - .
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~

m:  Leaf shape ,
] d - \
- - Thickngss of leaf
- v
- . J
. 0.y Post harvest life of the flower .o
.. ) ‘ J . ”‘ﬁt_ ) ‘
.. True or False . . . o . : ce,
) : . ) = o . . ‘
2. T F Most angiosperms must have light for germination .
T F - Gymnosperms can br»oduc.e their own chlorophyll _
T - F Afr‘lcan vnolets exposed to 1200 ft candles of Inght will
. _ cause yeIIowmg of the leaf
3. Describe the foIIowmg terms and give examples of when enough Iigh‘t.
for subsistance is desnr‘able' (tesms to be provided by the instruc-
. e ~ tor‘) . v . .
. s
a, ‘.
- -'. i r
* ¢ b £ N ’ T Y.
N . ‘ L '
c 3 ." * W .
. 7 .l - [l . .
d. -, - . . i ;
\.:a RS . o i 4 A
e, . -
o 4. What effect does light. have on seed gernination? .
» i . v | b2l T ' :m )
v A Lo e ) X . -
g 5. What effect does temperature have on ‘light? . ) )
. - ) - «
6. Identffy Swartlfncal Irghtlng sources and list the advantages and disad-
vantages of each . . ’
. . o ’ o .
N ; ) . I$ , ’ o
- : s W ¢ '
7. Why apply "white wash" to a gre;/-:-nnousfce in Apfil? .
. . . H . 3L f)‘ . B -7 ‘.
> 8. Why do we remove shadlng compound on 'a greenhouse by September




.

12.
13;

14.

15.
_.15’.'
17.
18.
19.
20

21.

What is Saran Cloth? - .

Why does Saran exist in forms providing 30-90% shade?

Wﬁy can Alaska grow '"giant Cabbagé" during the summer season?

What effect does light have on root development of cuftings? ’

How does light affect the fall color of foliage? . -

& . » ' ' * ' . ‘ d )

Why is it important for plants to have their ‘proper amount of dark-

ness? ’ : 5

' . .
What is cyclic lighting? . -
- . \ k ) ~
v @ ) ) - ' 2

What is a fong-day plant? short-day plant? day neutral plant? .
e fA‘-"_ °
« Explain the process of biack clothing a group of plants?

;- :

.
What is determinate growth?
. L ¥
5 ’ v . ) ~
N .

What is phototropism?
- .

~

~n

. Wyhat are the specific characterisitcs of regeiving ‘too _muchl\lighfc?~

oS -

QVJA

What are 1‘.e specific characteristics of receiving too little light?-

’ M-1-G-6-21
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~ - ., . o
22. ldentify the results of the following light situations =

a. Transplanting petunia seedlings in early March or early July ..

Y

-

t

Or

Turning lights on mums in July during dark hours

/
. c. Having a light on in_the greenhouse during October with asters
present * :

4
S

. / . . .
d. Hayving a light on in the greenhouse.during October with poinset- ,
tias ,present ' )

‘ﬂ - L
5 ¥ , « .. , /
. e " L}

23. ldentify the 9 classifications of seed germination based on light re-
quirements,

24. At about what date do dahlias form tubers? - %
o 25. How does day length affect tuber formation? - ) .
. o | Jt ~ ¢
‘ 26. How is lighting used in the nuréery/industry after the ger"mination Ve
| ‘ process? . ]
v -
u ~ j )
, . R
[ ‘ ' - .y .
. . < e ll 4
agnt L # P
- \
| T @
Al { » N
. ; & < !
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UNIT G: GROWING AND MANAGING HORTICULTURAL CROPS -
PROBLEM AREA: GROWING VEGETABLES '

. $

. - ¥

SUGGESTIONS TO THE TEACHER: ! .
This problem arga is desngned for use with ninth grade or beglnnmg students enrolled in an
agrlcultural horticultural occupations program. The recommended time for teaching.this problem
area is late winter. The estimated time for teaching this problem area is 5 to 10 days depending-on

how much time the teacher wishes to spend on discussion and conducting the suggested exercises™
The materials in this problem area were selected and written with the following assumptions:

. . , Ny

1. Each student.will have the opportunity to develop a S.O.E. prbgram in vegetable garden-
ing. . . - . .

© ~ .

’
2. Where appropriate, school gardens ar community gardens will be encouraged.

3. The Cooperative Extension Service, Park Districts, and Community College Agriculfure
Programs will be contacted for local gardening programs. !

The instructor is encouraged to conduct a local search to locate other supplementary mate- Py
rials. The items in this problem areaare for reference or modification as the teacher adapts these’

materlals to his/her local situation. . ot

— s N -

CREDIT SOURCES:

These materials were developed through a funding agreement, R- 33-21-D-0542-388 with the
lllinois State Board of Education, Department of Adult, Vocational and Technical Education,
Research and Development Sectlon 100 North First Street Springfield, Illinois 62777.. Opmlons
expressed in these materials do not reflect, nor should they be construed as policy or opinion of
the State Board of Education or its staff.

The teechefs guide, worksheets, “information sheet and test questions were developed by’
Ron Biondo, Department of Vocational.and Technical Education, {niversity of lllinois. Suggestions
and guldance in the developmgnt of these materials were provnde by the Rural Core Curriculum

" -Pilot Test Teachers.

‘ ‘ S M-I-G-t7ﬂ-1‘~
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= 5. - Know how and when to start seeds_or transplants in a garden. . ~

.

S .~ TEACHER'S GUIDE ' ' )

Unit: Horticulture

Ty

Problém area:»thwing vegetables : =

Objectives: At the-close of t}-1is problem arean‘students will:
» . e
1. Understand the steps ;n plenning a vegetable garden.
2 Kﬁno;/v ‘ho;/v to seiect and pre;)a're a garden site.
P
3. Be fam;Iiar with the major vegetables grown in I'Ilinois.' )
. .

Know the factors to consider when selecting vegetable varieties and seed.

~

6. ’f(now‘how to care for 4 vegetaf)Ie garden. . CoN )

. .
Suggested interest approaches: -

LI L4 , : :
1. Ask the class the following lead question: Did any of you have a vegetable garden last \
year? What types of vegetables did you grow?

\

2. Ask the class to identify advantages of \Legetable gardenin'g at home. \

3. Present figures to show the importance of gardenlng and the increased interest people
have in gardening. .
(A 1980 estimate for vegetables-grown in a 25’ x 30’ garden was more than $500. ) '

4.  Ask the.class to identify the best gardener they know and have them describe th|s
person s gardenlng program. .

5. Ask.the class to respond to the following questions:
=a.  How many of you would like to start a garden project? .

. b.  How many of you would be interested in exhibiting vegetables at a fair?

c. How many of you would like t6 earn money from gardening? .
) r

6. Ask the students why tomatoes are conS|dered fruit and why carrots, roots and celery—

petioles. . =
> C 4 g . w i
Anticipated problems and concerns of students: , .- , }
4 . \ * E

Planning the garden ) i . ‘ .

e
o

1. Why is it helpful to lay the garden out on paper?

.

2. Atwhat time of the year should | begin to plaht my garden> - .

3: How can trees and shrubs near the.garden affect vegetable growth

-~

‘1 13 | - ~‘ _ ' M:1-G-7-3




4. Do &ll vegetables require full sunlight? .
. . . o i

5. What are the major vegetables gFown in lllinois? . .
. 6. What are the different plant structures that are eaten?

l

7. What is a variety?

.

Ws meant by the term “hybrid"’? . ‘

9. What does ’)'germination rate’’ mean?
10. "What is the meaning of disease resistance? *° {

11. Why is spacing between the rows important?, ) /
2 o * )

\ Preparing the garden
12. What is meant yvhen refel:ring to ‘““good”’ soil?
13. Where can one have soil tested? . .

* 14. How can soil tilth be improved?

15. How can | tell if the soil is too wet to work? : {

Planting the garden

\ 16. What are the reasons for using transplants?
17. Cangyegetable seed be saYed and-used thexpllowing 'year?
18. Hovg(dﬁeeze dates relate to the plantiné of—veg';e'tables?

19. What benefits do transplants have over seed grown vegetables?

' Caring for the garden « ° .

- 20. Why are chemical herbicides seldom used in_'veg\etable gardening? ’ .

~ [ 4
21. In what ways'do weeds compete with vegetables? -

° < 22. How often does a vegetable garden need to be watered?
. - R Lo _23. Can | use the same insecticides used on farm crops in the vegetable garden? \
; R N A .
. 24, Wﬁ'} my vegetables be harmed if.| use black walnut leaves for a mulch?’

N -

T VL Sugﬁ‘sted Iear/ng actlvmes and expenences - ‘ l

.
§

L

-, DIE?CUSS the* advantages of havung a home vegetable garden.

-
", .

2. Dnscuss why it helps to plan the vegetable.garden in advance.

3. Introduce the students to-terms commonly used when speaking aboutvegetable gardens.
Have them complete Student Worksheet 1 on matchin8 common terms.

o - 1 _ )
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- for a vegetable garden.

M.
12.

13.

14.
15.
16.
17.

18.

19.

. 20.

21.

1 ;
. Discuss the important factors in selecting a growing site for vegetables.

v Ao —

Discuss frost free days and freeze dates in lllinois. - ‘

Provide a handout on freeze dates, frost free days™n lllinois, and planting dates for

vegetables in lllinois gardens. Information on,these topics may be found ol Pages

21 and 23 in Vegetable Gardening for lllinois. . .

Have the students plan a home vegetable garden out of class, using the’Studeng Work- - \

sheet 3 for sketghing the vegetable garden. The assignment should include the

sefection of at least 12 different vegetables, spacing of the vegetables, and* the-planting |
_ date for each vegetable. An example garden plan may be found on Page 26 in -

Vegetable Gardening for Hlinois.’ . . . NG

Give an out-of-class exercise” Have the students make a sketch of their home
property, indicatmg the approximate locations of buildings, trees, fences, etc. ’
Then, ask them to select two sites they feel are suitable to locate a garden.

1

i

|

1

, -
.

1

Discuss the improvement of soil tilth, ioil testing, fertilization, and the prepara-

" tion of\ioil in the garden.

\Ha,véstpdents collect soil in the school yard and prepare it for a soil test. Have
the soil testéd, then discuss any treatment that would be needed to make it suitable

Identify the major-vegetables grown in lllinois and discuss their edible parts.

Have the students .complete Student Worksheet 2 on garden vegetables. Use Vegetable
Gardening for lllinois as a reference. .
Provide a list of major vegetableés. Include figures on recommended spacing between!
rows and inches between plants after thinning or transplanting. Refer to Page 24 of
Vegetable Gardening for illinois for information. -

Explain the selection of vegetable varieties.

Discuss what is impprtant to look for. when selecting seed or transplants. , .

Have the students order tomato seeds from a catalog. Plant the seed in class, and let
each student takig"home some plants.

‘

Have the students complete a worksheet on the labeling Sf seed packets.

Explain how to sow seed and transplant vegetables.

¢

' <t
Provide Student Worksheet 4 for plannlng a vegetable garden, and have the students
record information on 12 different vegetables. The information needed can be found

in Vegetable Gardemng for IIImons R

e

Discuss the importance of weed control irf the vegetable garden. Also, discuss the

.methods used to eontrol weeds. Yoo
' »
Discuss when and how to water a vegetable garden. . - -
Discuss how to control disease and insect pésts in a vegetable garden. " .
. ' ‘
’ - M-I-G-7-5 '
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23. Dlscuss the types of hand and power tools used in vegetable gardens.
24. Distribute Frmt or Vegetable Productnon Record Book to students. Assign the Problem
For Use With Fruit or Vegetable Production Record Book.

L]

Applncatlon procedures:

\J

1. Skills learned in th|s problem area should be used for home gardening purposes,r
' 2. The skills learned will be valuable for students who plan to work in garden centers.
- Vllni. Evaluatiomn
1. Ciollect and evaluatgworksheets.
‘. 2.. ‘Evaluate students performapce skill in planning and caring for a garden. -
3._ Administer and grade a test upon the completion of this problem area.
4. Evaluate students ability to keep and use the record book problem.
IX. References and aids:
1. . Vegetable Gardening for Hlinois ¢ J- S. Vandemark and J. W. Courter
v s U. of I. Cooperative Extension Service
<. - Circular 1150 ‘
2, -Crocketts’ Victory Garden James Underwood Crockett, 1977
WGBH Educational Foundation, Inc.
Published by thtle Brown & Co.
3. Fruit or Vegetable Production . Vocational Agruculture Serv:ce
Record Book . : " 434 Mumford Hall
‘ ’ . Urbana, IL 61801 \
4.. Problem for Use with Fruit or Vocational Agricuiture Service
Vegetable Production Record Book | \ 434 Mumford Hall
- . Urbana, IL. 61801
Supplementary materials found in this packet: * : )
a.  Student Worksheet on Matching Common Terms s
b. Studerit Worksheet on Garden Vegetables *
c.  Student Worksheet for Sk¥tching the Vegetable Garden
_ d. Student Worksheet for Planning a Vegetable Garden J
3 i , s A - . 3 s Al .
4 J -
. "::‘\ ~ ’
: < 1 1 6 A \
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. A "_f . - -
. . STUDENT WORKSHEET 1 . B
(] MATCHING COMMON TERMS - . , "
b A ° . A ’ ? .
_) ‘ 1 Viable A. The mo_vin‘g of a plant from one location to
- ‘. ~ andther. b ~ ..
2. Cool Season Vegetable B. Vegetables grown for their edible roots. - e
. - 3. Hybrid- C. Vegetable grown for their edible leaves.
4. pH . D. Vegetables grown for their fruit.
- ( ' R ]
5. Rotation . E. Dicomposing_ animal or plant matter. |
- ) . P v .
6. Organic Matter F. Material used to supply one or more elements . \
for plant growth.
7. Transplantlng G. A mixture of decayed plant materlal
§ .Germmatjon ) H. &hose vegetables that perform better in cool
¢ ) * , weather. .
. 9. Pole-type - I.  Those vegetables that perform better in warm
% . weather.
10. Hardy J. Self supporting plant.
Lot . 11. Leaf Crop K. Non-self supporting plant.
- « 4 <
. ____.__12. Tilth L. The practice of changing the locations of crops
. . in the garden from year to year.
13. Fruit Crop M. The sproliting of- seed .
. . A i .
14. Compost N.. Plant pro uced from the cross between the
. ‘ ) différént species. ,
15. Seed 0. Ripened ovule containing plant embryro.
\ " 16. Fertilizer P. Seed which are live and capable of gern;nination. A\
. . . / B
17. Bush type Q. Vegetable toIerant to light frosts and cool
.- . ~  weather. . °
- 18. Root Crop R. Acndlty or alkallnlty of soil.. P
. 19. Warm.Season Vegetable .’, S. . Ab:llty of plants to wnthstand adverse conditions.
'\ 20. Tolerant” T. Ability of soil to be broken down mto fine
? s : . . cru mbs
o« ‘ M
9 - ’
L} ’ / ' .
. ¢ < gg' ) ' )
3 v EJ 1- -l 7 ) ’ \ ﬁ
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) . . - ~ , - ot ¥ : . . ’ .
C . STUDENTWORKSHEET 2. .
GARDEN VEGETABLES. l
t ¢ . * ) . 28 A{
* « oo o -
_ - & . '
List 6 vegetables grown for their leaves or greens. t - . i
s . . . i 7o ; -
1. - '/ - 4. 4 - —
r . L
2. - ' 2 5, s
N 3 - v: =
3. , 6. :
. ! B
List 6 types of vegetables usually transplanted to the gardeh. .
. 1 . N /\ 4. ' o ot /
2 5. [ "
‘\ N - ‘\ [2 . -
) X 6. -
- List6 types of vegetables started in the garden as seed. & L - ,
~ . 3 . -
, ~ ¥ ' N ~
1. 4. K] D
- d - & . @
2. 5. _ ot ) _g_
3. 6. . — °, , .
N \/ - . . '. .
List 6 vegetables grown for their fruit. \ﬁ Voo . ’
1. 4. Y- :
T s t /
2. _ o 5. N .
3. 6. .
. ..o ‘
List6 yege'tables grown for their underground structures (roots, tubers, butbs).
. 4. %" g .
>
2. 5. . .
'. [
3. 6.
3 ] * ) .
11 K ‘
‘ [ ' s
M-1-G-1-8 Do . .0 .
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&2 - 4 r A /—
STUDENT WORKSHEET 3 ’
SKETCHING THE VEGETABLE GARDEN ! |
L8 - b
, : I ,
1. Select 12 different vegetables and locate them below as you would in your garden.
‘. "State the planting date and-spacing requirements for each vegetable. ‘N .
| Nort&_l .
30’ -
A . ‘
?
—_ N
\ ¥ [y — i
<
- §
. \ \ .
. .
® 8&:"""%’
2 — & )
4 r d
: {
1 1 3 Scale: %" = 1’0””]
’ ¢ M-1-G-7-9

-




W

. Introduction: _. . : St

N . . *
\ _
1 o STUDENT WORKSHEET 4 ’ s

PLANNING A VEGETABLE GARDEN

x

. -

L
" The purpose of this exercise is to provide a means in which the student can_efficiently

plan a vegetablelgarden. . *

r

C e r

. 'Obijective: .

——

At the conclusion of thts éTrcise, students will have gathered and ‘or'ganized thevital

" information for planning a garden. From the plans developed, students will be able to plant a

l

vegetable garden.

Procedure:

While referring to Vegetable Gardening for IIIinois,\Iecord the following information-for

12 vegetables: Name (inclu'ding varietyZ name)}, number of plants to be grown, the recom-

=

mended distances between rows and plants (page 24) the Iengthgof the row, expected

3
yields (page 3), dates of planting (page 23), type of pIantmg (seed or transplant) and planting '
depth of seed (page 22). E .
~——~
iy /
' 3 . \—/ .
- %‘ ?, ’» 1 ,‘;
R E D . (E L
r\ ) '
. 1 < IJ
P
. .
1 . :w rj .
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3
STUDENT WORKSHEET- 4 ‘— PLANNING A VEGETABLE GARDEN

Name

\«'

Period

—

“

' p B L]

—T . N — - -
: Number of | .  Distance between: Length Expected Date of | Type of Pianting | Depth
Name of Vegetable Plants Rows Plants + of Row Yield , Planting | Seed/Transplant | of Seed
b ~, ) ) - ’ ?
‘| Tomato “Early Girl’ 4 ~‘3’ 2 ‘g’ . 53 Ibs. May 16 | - Transplant | «eeeeee \_,_/
\ , :
! . - .
. A \ -
> 2N > “ e ‘
e ~ ) .
. . / p _ _ \ \‘ . . . “5
<& -
1‘ . «
. " .
4 .
; . \
. 4 Fe D
1‘ . ' ) . 1 2 <
- ( / .
123 X
. ' ‘ g -«
x \ ~ : a €




TEACHERS KEY . TN
~STUDENI WORKSHEET 1 '

MATCHING COMMON TE * ‘-
P 1. Viable A. The moving of a plant from one Iocatlon to
. ! “another.
H 2. Cool Seasan Vegetable B. Vegetables grown for their eduble roots.
‘N 3. Hybrid C. Vegetable grown for their edible leaves.
"R 4. pH " D. Vegetables grown for their fruit. . )
L 5. Rotagion ‘E. Decorhposing animal or plant matter.
E 6. Organic Matter F. Material used to supply one or more elements
for plant growth. .
A* 7. - Transplanting . G. A mixture of decayed plant material.
M 8  Germination ’ H. Those vegetables_thatperform better in cobl |
K < weather..
K 9. Poletype’ . Those vegetab!es that perform better in warm
. weather.” v
Q 10. Hardy J. Self supporting plant. ’
C 11. LeafCrop . ., -K. Non-self supporting plant..
T 127 Tikh L. The practice of changing the locations of crops
’ . in the garden from year to year. )
D 13. Fruit Grop M. The sprouting of seed.
G 14. Compost . . - ¢ N. Plant produced from the cross between the .
' different species. v ~ . ;
O  15. Seed. 0. Rnpened&evule containing plant embryro ;
%
F  16. Fertilizer o P. Seed which are live and capable of germination. ,J
J 17. Bush type ’, CQ Vege:cable tolerant to light frosts and cool
. weather. _
B .18. Root Crop " R. Acidity or alkalinity of soil. -
| 19. Warm Season Vegetable S. Ability of plants to withstand adverse condjtions. -
S 20. Tolerant T. Ability of soil to-be broken down into fine
- ‘ ' _ crumbs. .
- ' Lo
A -
% i /
. [ A
) /. .

L9 - : | " M-1-G-7-
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Tt STUDENT WORKSHEET 2 v
GARDEN VEGETABLES "
List 6 vegetables gr,o\wn'for their leaves or greens.' ) ;
1. Broccoli | - 4 Spinach
. 2. Cabbaq'e’ . 5. Parslév |
3. Lettuce- ‘ 6. Rhubarb
List 6 types of vegfatables usually transplan‘ted to’the ga -
° 1. __ Broceoli 4 — 4;_& Tomato
2. Brussel Sprouts . W Pepper ~‘ S
¥ 3. Cauliflower 6. [/Rhubarb
- y " . ‘ ~
. List 6 types of vegetables started in the garden as seed. A o . !
; .. :eans . . 4. Cucumber
2. Carrots ‘ 5. Lettuce
; 3. Sweet Corn 6. Radish : .
s ° | , . N
List 6 vegetables grown for their fruit. .
- ~1 : Beans . . 4 Cucumber . :
2. & ngner’ 5. Tomato ] Ze~
* 3 Sr;(végtCorn 6. Pumpkin .
) List6 vegetablgs: grown for their underground structures (roots, tubers, bulbs). * o e
1. ’i» Beet e 4. Potato\ _
B 2. ‘ Carrot 5. Turnip . .
3. ;\’Onion , 6 .4 Pafshig
. ) . 12. 1 o '
} :
o M-\I—G~7~14‘. . ‘0
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TEACHER'S KEY

- SAMPLE TEST QUESTIONS ON V?ETABLE GARDENING

LY
»

Completion Section
4

Young plant§ which are crowded should be '.thinned

‘

to allow plenty of room for

growth.

.

Moving a ptant from ane location to another is called transplanting

Organic matter

may be added to soil'to improve tilth.

Dead leaves, food scraps and grass clippings can be placed on a

. Soil tests tell you the

pH

LY

compost

H

% organic matter

phosphorus

of the'soil and content of nigrogen ,

and _potassium

When watering the vegetable garden it is a good prgctice to soak the soil to the debth of

Leaves that remain wet for extended periods of time

6-8

inches.

‘

!

s

=N
*

!

. A plant that can withstang light frosts and cool temperatures is considered _hardy .

-

pile to decay.

ay be susceptible to disease

During the drodght periods watering may be necessary every 7-10 days.
Morning is the best time of the day to water
List 4 factors to consider when selecting a vegetablejgarden site -
1. Sail .o
2. Sunlight . /
3. Away from obstructions -
4. Closeto ho’me ‘ .
List 3 types of mulches .
1.  Wood chips ' . .
S ¥ -
2. Grassclippings .
3. Straw .8 . :
N
4. -Peat moss
0 ~ V"’
Black plastic - 2
: 1 Bu . - - C
- » - M-I-G-7-15




3. List 3 types of vegetables usually transplanted to the garden.

e

P B Brocs:oli - . 4. Tomato . ,
\ . 2. Brussel Sprouts o : 5. Pepper S : < .
" ¢ 3. Caulifléwgr : . 6. Rhubarb
4. List 3 types of vegetat';:lés started in the garden as seed.
. 1. Beans . 4  Cucumber ' T e
2. Ca;'rots = A 5. Lettuce
3. Sweet Corn . . 6. Radish
5. List 3 vegetables grown for their fruit
. 1. Beans o 4. Cugumber '
. 2. Pepper . 5. Tomato |
’ 3.  Sweet Corn . > 6. Pumpkin
6. List 3 vegetables grown for their undérground s'tructures (roots, tubers, bulbs)
— 1. BEt ’ : 4. Potato )
2. C_a_‘rrot 5. Turrip :
3. Onion 6. Parsnip ~ °
/ ’ 8 !

\ <

o  MIG-7-16 . . : :
ERIC' T ' . —_—

IToxt Provided by ERI




i,

12.
13.
14.

15.

-

" TRUE-FALSE SECTION

Use of herbicides is the most common method of weed controj in the vegetéble
garden}

All vegetables must be planted after the average frost free date in your area.

Transplants will recover from traﬁsplant shock more quickly if planted ona
cloudy day or in the evening. -

The quality of the soil will affect the quality of your vegetables.

‘All vegetables do equally well in full sun or deep shade.
. K

-

Vegetable gardening is rising in popularity partly because of high food costs.
Proper spacing of vegetables reduces competition for light, water and nutrients.

~

»
Planning a garden on paper helps eliminate the chance of underplanting.or
overplanting. - ;

Différent vegetable seeds have different germination requirements.

Soil tilth can only be improved By roto-tilling.

Tk;e three major nutrients used by plants are nitrogen, phosphorus, and
potassium.

Itisa gog;practice to w;ter your gardén for about five minutes every day.

Some vegetable varieties are more desirable than others.

Soif tests and the gardener in determining how much, if any, fertilizer, organic
matter, lime or acidifying material should be added. - :

It is best to work soil after a heavy rain.

M-1-G-7-17
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PROBLEM AREA: *

. [ CHEN -
Pest identification and safe use of pesticides
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UNIT H: IDENTIFYING AND CONTROLLING PESTS
“ OF HORTICULTURAL PLANTS ‘

PROBLEM AREA: PEST IDENTIFICATION AND SAFE USE OF PESTICIDES

/ ' . . /
SUGGESTIONS TO THE TEACHER: : 3

This problem area is designed for use with freshmen or beginning
students in & hor‘/ticultural or agricultural occupations program. The
recommended time for teaching this problem area is during the ‘spring
semester as pests become a problem outdoors, ) '

The estimated instructional time for this problem area is 15 to 20 days
depending on how far the teacher wishes to go in developing insect,
disease, pollution, identification, and safe use of pesticides skills at the
first year level. If the teaching plan is limited to classroom discussion
with little or no practice or observation, the instruction can be 10 days or
less. If the students are to Be involved in other activity exercises, the
instructional time will need to be increased. ‘

The instructor is encouraged to conduct a local search to locate other
supplementary materials for use with this problem area. The items in this
packet are for reference or modification as instructors adapt this problem
area to their local situation.

CREDIT SOURCES: \

These materials were developed through a funding agreement,
R-33-21-D-0542-388 with the Illinois State Board of Education, Department
of Adult, Vocational and Technical Education, Research and Development
Section, 100 North First Street, Springfield, Illinois 62777. Opifiions
expressed in these materials do not reflect, nor should they be construed
as policy or oplnion of the State Board of Education or .its staff.

The teacher's'guide, and student worksheets, were developed by Jim
Ethridge. Transparency masters, the transparancy discussion guide, and
test question » were prepared, by the Vocational Agriculture Service,
University of Illinois. Suggestions and guidance in the development of
these materials were provided by the Metropolitan Core Curriculum Pilot
Test Teachers, )

L
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TEACHER'S GUIDE _
‘ ,l.. Unit: Identifying-and Controlling Pests of Horticultural Crops
¥ Il. - Problem area: Pest Ldentificatioﬁ -and safe use of pesticides

1.

I11. Objectives: At _the close of this problem area .each student
will-- . s -

"~ 1. Develop an understanding of the importance of prompt:

identification af pests L . -
2. Develop. competencié"s needed fo identify pest problems.
3. Develop competencues needed to, apply the proper control -

techmque safety . ’ 2
, .

4. Understand the problem growing ornamental ‘plants and
to plan preventatlves a::\cgntrols in solving those prob-
“lems. . / ) b

(34}

.« Develop the ability to diagnodse plant pests. -

6. Di.fferen'tiate,bétween harmful and beneficial insects.
= .
7. Explain the life cycle of pests and how they are used in
b controls.

.

Diagnose plant pest \problems by iden'tifying the symptoms.

»

el
?i‘
co

9. Classify pesticides, according to biological ,and chemical®
methods. o
- auaN
& 10. List the major contributors in agrlculture to the pollution
' ) problem. . , . .
. -} ‘.
11. Determine proper preventative control measures. v
12. Recdgnize danger of improper use\_'ofopesot control. ) \

: - N {
13. List the major air pollutants and- their &ffect on plants.

V. Suggested interest approaches:-

" 1. Bring drr samples of bread mold, citrus green mold, molding
lettuce, cut flowers molding in the cooler, mildew on turf
\ from the north side of the house. Discuss’ these pests in
¥ class. . R ’
\
2. Collect pictures of‘plants which have been damaged by
. mice, moles, rabbits, deer or other animals. . ’

3.- Conduct a class contest Udentlflcatlon of pests and evi-
dence of their damage.

~
- -

\ ' s . M-I-H-1-3




e . . . - .
A . . »

. 4. Have the students ‘diagnose several problems and prescribe’
°c a suggested control procedure. - S .

5. Have the Students ap[.zty the proper control. *°

N 6. Have students complete a plant diagh_osis check sheet.
7. We have lost a ot of seedling plants in the garden. They
appear O.K.- one day, and the next morning, we find -them ]
o cut. off at tlge surface of the ground. What causes this? s
. How can we avoid the loss? - ) ot

e L4 -

8. We have some plants that. break over each summer.. When '

. 'we examine the'stem, we find a borer in.the stem. How
can we prevent these borers? There does not seem to be
. sany way to get sprays into the stems to kill the bbrer after
“ it'gets into the stem. - .
< 9. The fRuit s in our ‘area rgnt bees to put‘n then/
. ; ., orchards. What\iS\the importance of bg&es in this S|tuat|on"
" How "can” bees beco e\pest problems?

V. Anticipated problems and cgncerns of students:
2 . ~ ;;;m P
1. What are the common greenhouse pests? C.
[ o 3 - ©

’ Are theré air pollution-problems anywhere in_1llinois?
- * 6

2
3. What' are the common’ woody pests? o o
‘ X \/4. What are the caommon her‘baceous\gest—s? .
5

*o

o - A4 2

What are the leading poIIutlon problems in agriculture?

[

-~ e

° °'6. "What are the coﬁ\mon"lawn pests? . ' °
. Q . . . . . -
. 7. Is odor considered an air po(utant" CoeL £
¥ L ° 4 - ’
%l’o/@en “we, |dent|fy the pest damage to floral crops?
- 00 © o ®
Ey How can we |dent1fy the pest damage to Iawns? . ..
. E o . o8
. ° 10. Is carbon dioxide an air poltutant? ) e _
. . & . > o v
. “11. What aré the identifying characteristies of common pests?
o 2. What is" it .important to ‘be able to identify the more common
’ . pests? . o, .,
4 . : ° . .
. B "13.  Why control the pest? ‘

14. What materials are needed for effective pest control?

-~ s

M-1-H-1-4 | | , ~ . /
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K ® .
15. Does lIllinois have air pollution'control rules? . w\h-
- o ‘ 16. What procedures . should be. followed in using chemlcal mate-"
' 0 rials safely" . e o '
i, 17. What safety precautions must begobser;\?ed?

18. What is a physiological disease? “ - T

¥ 19. what is a nutritional disease? A . ) .

v

-

20. What management practices may ‘be used to- prevent pests /’

ahd control diseases? . ‘ /
21." How does temberature affect pests\i\ - . _ f
22. How are diseases dis§em%nate'd? .) - Q S
, : 237 what Iife cycles exists for insects? "’Lf{ ) .

24. What types of insths. should we be c?)r'}erned about?-

. 25. .How does one control chewing msect, sucking insect, and
. soil insects dlfferently" S

< B4

26. How does air poIIutlon affect plants?

27. _How & tplant pests affect plants? DR Ce 4
. . 28. How doe; one recognize a plant pest? -
| °° ®29. What other types of pests exist? : .- )

. s . TV Suggested Iearning activities .and experiences: - S

- ©
LI N

1. "Ask the gclass for lnformatlon on any horticulture problems

\ that they>may have seen or heard of .in tHe. community and
. make a list. Discuss. Handle insect;’ weeds, diseases, and

. - physiological proplems separately

°

b 2. Miscuss the problems and brlng"m mformatlon relatlng to
1] § = o
. ) them. . 5 o .
’ N - 3 ‘Q -
. 3. Arrive at a solution or condltlon whigh WHI cure the prob-
/ c ) "~ lems. S . PR -
. , . .

. ’ 4. Study the different types of msectucudes, pestmdea, 2and
fungicides "as to thelr uses, advantages, and disadvantages.

: 5. Head’a class discussion with .the following problem: \--The
lesves on our roses and on.the apple trees have a great
many Black or brownish spots on them. What is the pro-
bable ' cause? Is 'éhere‘ any c0nt('ol for these problems?

L 13> ' o . M-1-H-1-5
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10.
11.

12.

. resistant varieties are

Head a class discussion with the following préblem: The
retail seed store says the crop seeds are all treated for
diseases carried on the .seed. 'What kind of -diseases are
these? |Is it bes? to buy this treated so these diseases can
be avoided? \ .

1]

We read about plants\ that- are ‘resistant to pests. What
uitable for your area? Demonstrate
resistant varieties. 5

©
¢

Prepare an exhibit showing life cycle of pests (insects,

diseases, weeds). It should show ‘the point(s) in the life

cycle where the pest may be controlled..
Obser‘ve the_ pest?- mechanical injury..
é. Lawn mower running into trees.
b. Lawn mower impr;opefly shar‘pened'.
Lawn mower 'Ieaking oil.
Lawn mower mowingbtoo clo-se.
Spraying - overdose and burn:

Poor pruning wounds. 3

Have students prepare mounted specimens of plant pests
(insects or diseases). - . s

>
-

Have the students prepare a collection of common pests and
evidence of damage.

Have students practice selecting and applying the proper
control technique. , )

Have students collect the following pests from the fpllowing
areas:.

a. ‘Insects AA . Indoor flowers and foliage plants

b. Diseases BB Outdoor flowers and foliage plants

c. Pollution Shrubs ornamental
-d« Physiological Tree@,f,ruit’ .
problems ‘ . 2
Stfade trees (\
Fruit shrubs

Lawn or turf area




14. Students construct protectiv%jevices- (example: wire mesh
barriers ground apple tree ‘to discourage 'rabbits) as a -

. ' ~ .community service. J ) a
. » )

15. Conduct @ community safety program on the proper use of
pest controls.

16. Perform Dutch Elm disease test on branches brought in by
students from their home. .
- b
17. Make a field trlp to ldentnfy local weeds and have students
obtain specimens for use in classroom collection.

18. Develop a spray schedule for plants found in Qe students' =
home  area.

9. Have each student collect five plant problem questions from
people in the community and do research to answer these
questions. .

- -

20. Special projects, research. “Example: Si.lrvey c};mmunity to
find out what pests are most common. ,
21. Write articles on methods of pest control and have published v
. ‘ in the local newspaper. A

) 22. Students may collect specimens showing damage.done by
wvarious kinds of chéwing insects. These may be mounted

‘ . to form .a display, and each specimen may be Iabeled with
the name of the msect causing the damage.

23. Students may collect and mduynt pictures of each common
kind of chewing insect. Each picture may. be’ labeled with
the name of the insect and the method of control which is

recommended. i
\ 24, Students may make collections of insects and label each with.
y a name,. type of insect (i.e. chewing or sucking),_ method
of control. 5 ' ’ '
LR ¢

25. Each student (or committee of students) may be assigned to
prepare a display showing the life cycle of a specific ingect
. i . and to mdncate the points at whldh it may be controlled.

26. Students may be, assigned to stde literature Wthh is
.available and to prepare a report or§ _a specific topic related

to the control of insects™ Such toplcs as the following are
suggested: - ’ , 3
-- Systematic Poisons for Control of Insects.. : -
- Biological Controls for Insect Pests

A3

-
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Vil.

VIIL.

1X.

Application procedures :

1. The main purpose .of this problemn area is to teach informa-
tlon and develop ability of the student to recognize pest-
related ph¥siological activities.

2. The appllcatlon phase should be emphasized every time a
field trip is taken, when the studerit works in his. home
environment and when visiting horticultural businesses.
Samples of pest problems should be brought to class for
identification and to discuss control measures.

Evaluation: -

1. Prepare and administer a peéncil paper test usnng sample
test questiorss.

#

N 2. Collect and grade worksheets and lab experiments.
) 3. Observe performance in working with pesticides.
References and aids: ‘
1. Information Sheet on: ‘ \
a) "Insects: Subject Matter Outline"

b) "Diagnosing Greenhouse rfbf) Problems"

c) "Seeding Problems and Treatments" '

d) - "After Transplanting|Problems and Treatment"
e) "Diagnosing Check List ame Plant History"

+ 2. Student Worksheets on:,

:;) “B.ei"ng a Plant Detective"
b) "iInsect Report Outline" ~
3. -Sample Test Questions o E o
4. . Vocational Agriculture Service, Subject Matter Un)it's:.‘ \
a) .# 5021 "ldentifying Tree and Shrub Insects"
5)  # 4045A ~"Handling and Using Pesticides Safely"

5 AJocatlonal Agriculture Servnc\e, Subject Matter Test Questlon
and Key N /




/a)‘ # 5021 "Test Questions" and "K‘ey to Test' Questions"

Vocational Agriculture Service, Slide Sets:
. T . @
a) # 1108-2.2 "Identifying Common Insect Pests"

b) # 604 "Diseases of Garden Flowers" -
e &

c) # 1108-2.3 "Diseases of the Vegetf,ajole Garden"
d) # 1107 "Air Pollution D‘ama/g_? to‘Véget‘at.ion.“;.
Transpdrency Discussion Guide "Safe Use of Pe icides”
University of Illinois, Illinois Natural History Surve

a) Circular # 39 "How to Collect Insects"

b) Circular # 47 "TFee and..Shrub Insect Enemies’

. 0 . - . R

University of Illinois, Cooperative Extensions Service,
College of Agriculture

- ~

%
a) Circular # 900 "Insect Pest Management".
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COMMGN TREE. AND SHRUB PESTS

For safe and eﬂ’ecﬂve use of msechcndes, ulways identify the probldmorrectly.

1. Opystershell scale

-

kY
', 7. Smaller European elm )
- bark beetle und galleries -
Q P Ay BE .
SN S Prepared\byaExfension Enfomologlsts of the North Central Stafes in cooperation K , ,
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. ) i COMMON TREE AND SHRUB PESTS

.
4. Af)hids atgack fruit trees, shade trges, ornamental evergreens,

“1. Oystcrshcll scale {brown race) attacks hybrid lilac, poplar, of Dutch elm disease. The larvae feed beneath the bark of dead
redbud, .dogwood, ash, and fruit trees. The gray race type or dying elms, creating galleries in which they overwinter (pic-
usadlly attacks common lilac. Mature scalcs are found firmly tured). In spring, about the time ljlacs are in bloom, small dark-
attached to the branches (pictured). Here they feed by sucking  brown adult beetles emerge, covered with spores of the Dutch
sap and may eventually kill their host. Young scales or elm disease fungus. They immediately migrate to healthy trees
“crawlers” wander over the plant before attaching themselves'  and feed at the twig crotches (pictured), and thus may deposit
to the branches. The two-generation brown race crawlers are the disgase spores.

active in carly June and late July. The gray race crawlers are g pro jeaf heetles attack all elm species but prefer Chinese
present in carly Junc only. For more information see NHE-114. elm. Both larvae and adults feed on the underside of the leaves,

2. Maple bladder galls appear as small, wartlike growths on the  giving them a “skeletonized” appearance (pictured). Heavily
upper surface of the leaves of young silver or soft maplc (pic- infested leaves turn brown as if scorched by fire. Adult beetles’

. tured). They are caused by mites that overwinter in the buds overwinter in protected sites and can be a household pest in fall

and attack the leaves as soon as these. buds break in spring. Al-  and spring. Starting about mid-May, the beetles deposit their
though affected lcaves may be distorted, the galls seldom hinder yellow eggs on the underside of elm leaves. In a week the. eggs
tree health and vigor. For more information see NHE-81. hatch and the new larvae feed until early July. Then they crawl

or drop to the base of the tree to pupate. Adults emerge in
about 10 days, feed on the legyes, ahd lay eggs ‘for a second
generation. For more information see NHE-82.

3. Flatheaded borers attack many fruit and shade trees, but
usually only-those in a weakened, injured, or sunscalded condi-
tion. Silver maple is especially susceptible. The borers burrow
beneath the bark into the cambium ahd sapwood (pictured). If 9. Eastern tent caterpillars feed on the leaves of numerous fruit
left unchecked, they may eventually girdle and kilt the host.  trees and deciduous ornamentals. They are common on apple,
Damaged areas } thé trunk may be discolored and slightly =~ wild cherry, and witch hazel. They overwinter in the egg stage.
sunken. For moré€ information see NHE-8. These eggs are deposited in bands around the twigs. As leaves
emerge in spring, the eggs hatch and larvae feed on the leaves.

deciduous omamentals, and many types of shrubs. They weaken At night and during the bad weather they cluster on their silken

their host_by sucking plant sap, causing curled or twisted leaves
and twigs and malformed flowers. Some species carry virus dis- .
cases from infected to healthy plants. All types secrete “honey- 10. Yellow-necked caterpillats are found on many fruit trees
dew,” which attracts flies and ants, stains objects, and en- and ornamentals, especially Pin oak. They feed in largc colonies
courages growth of an unsightly sooty mold. Aphids are small, . (pictured) on the leaves, causing greatest damage in July and

pillars wander about and may invade homes. .

' soft-bodied, and either winged or wingless, and vary in color August. Young catcrpdlars skeletonize the foliage, leaving only

_The lllinois Cooperative Service provides equal opportunities in pragrams and employment.
.

from green to shades of red, black, and brown (pictured). They the veins and upper surfacc The older ones eat all of the leaf
cluster on- new growth or the underside of laves but some but the mid-rib. .

species work underground. For more information see NHE-7." 11. Spruce mites, tiny and spiderlike, are common on needled

5. Pine needle scale, a small, elongated, white scale, attacdks most evergreens, including spruce, arbor vitae, hemlock, juniper, and
types of needled evergreens but is especially common on mugho séme pines. They damage the needles, causmg the plant to turn

pine. Like the oystershell scale, the pine needle scale suckg sap..  white, yellow, or brown. Damage occurs in carly spring and
Heavy populations weaken the host and may kill it. This scale  usually starts at the bottom of the plant, progressing upward and
has two gcncrations a year, with the young scales or “crawlers” outward. Close examination will reveal round, brownish eggs

present in late May and again in late July. For more mforma- and a]most invisible wcbbmg over the leaves and branches

. tion see NHE-114. (pxcturcd) Other species of mites attack dccxduous plants.

6. Bagworm caterpillars attack both “evergreen and dccnduous For more mformatxon see NHE-58,

plants, particularly firs, junipers, pmes,.spr_uccs, black locust, CONTROL RECOMMENDATIONS Thxs information and
map lcs,bsw?ct gug}, and sy}cl:an;olx:c. Starfmg. mn calx;ly Ju;) ct’hbag(i the colored illustrations are tg help you identify common tree
worms begin feeding on the foliage, spinning a bagrof threa and shrub pests. Additional information about the specific insects

2';(1]‘:;;2:;‘51\3;“?:6:"??:o?:::: fg;f:;‘toljc:t?:;;i‘:or; i“‘Tﬁg [:: Z‘;Zr: can be found in th€ NHE lcaflets listed or in Illinois Natural

pillar crawls part way out of the bag to"feed (pictured), but -
retreats inside if disturbed. In late August or September, the
mature worm attaches the bag to a branch or other object and
changes into the adult stage. Eggs are contained in. the over-
wintering bags. For more information sce NHE-6.

In:ect Enemies. Current rccommcndatxons for control are given
in Circular 900 of the University of Illinois Cooperative Ex-
tension Servife, which is revised annually. You may obtain single
copies of any of these publications from your county extension
. adviser or from the Office of Publications, Gollege of Agnculturc,
7. Smaller European elm bark "beetles aresthe principal carrier  University of Illinois, Urbana, Illinois 61801.

Issued in furtherance of Coopemhve Extension Work, Acts of May 8 and June 30, 1914 in cooperahon with the U,S. Department of Agriculture. JOHN B.
CLAAR Director, Cooperative Extension Service, University of lllinois at Urbana.Champaign. . »

e
- ~ . et . . s M,-—977:38718
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tent (pictured). When the host plant is defoliated, the_ cater-

«

L]
’
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History Survey Circular 47, Illinois Trees and Shrubs: Their ‘
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COMMON VEGETABLE INSECTS

N, -
For safe and effective use of insecticides, always identify the problem correctly.

- N .

.2. Cabbage aphid. Other 3. Hotnworm showing co- 4. Two-spotted spider mite
species damage many crops. coons of parasite on back (enlarged). Not an insect.

v RIS
S

1. Cabbage Iooer (light
green) and imported cab-
«  bageworm—{dark green)

6. Mexican bean beetle adult, pupq,
larvae, eggs, and damage

12, Potato flea beetle and

Spotted cucumber beetle  11. Colorado potato beetle damage

- larvae and adults

13. .Potato leafhopper (greatly enlarged) &nd 15. Squash bug nymphs and

o leathopper damage 14. Squash vine borer and daqmage ) adult .
| LR ‘
Q ] Prepared by Extension Ento fdglzts of the North Central States in cooperation
B - with the Federal Extension Service, U.S. Department of Agriculfure
. P s ,
>
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- COMMON VEGETABLE INSECTS .

plants as they cmerge. Eggs arc laid ncar the plants. The larvae
which hatch feed on plant roots. There arc several generations
cach year.

10. The spotted cucumber bcetle is also the adult of the southern
corn rootworm. It is very simifar in lifc cycle and damage to
the striped cucumber bectle. Both specics spread bacterial wilt
and mosaic, two serious discases of vinc crops.

11. Colorado potato beetles overwinter as striped adults in soil
and emcrge in spring to feed on new potato scedlings. Orange-
yellow cggs are laid in groups on the underside of leaves. Lar-
vac, as well as adults, fecd on potato foliage and can remove
cnough lcaves to retard tuber growth. . °

12. The potato flea beetle is onc of a group of small beetles .
with cnlarged hind lcgs. It can jump when disturbed. Elea
¥beetles usually winter as adults and appcar on leaves of
nesw- potato plants in late spring. The beetles feed on the leaf
surface. Modecrate damage will stunt top growth and retard
tuber develppment. s

13. Potato leafhoppers migrate into Illinois from the Gulf states
during late spring and fecd on various plants by sucking plant
juices. They may suddenly appear in great numbers in certain
g;cas. On potatocs this insect feeds on the underside of Ieaves

1. Cabbage looper and imported cabbage worm larvae are sc-

rious pests of cabbage. They overwinter as a pupa attached to

old cabbage stalks. In the spring, moths lay white to yellow

eggs on the underside of foliage. Newly hatched larvae cat into

cabbage heads near the basc-of the plant and without control

can cause decay of the heads. ’
2. Cabbage aphids attack many of the cole crops sucking plant

juices from leaves, stems, pods, and blossoms, and causing plants

to be dwarfed. Aphids usually overwinter as an egg. Nymphs

hatch out in spring, feed on the plants, mature, and give birth

to young. There are many generations and great numbers can

develop in a short time. N
3. Hornworms primarily attack tomato plants in Illinois, but
also can be found on cggplant, pepper, and potatoes. This in-

- sect overwinters as a dark-brown pupa in the soil. The adult,
a~hawk or sphinx moth, emcrges in late’ spring. It lays
greenish-yellow eggs, singly on the underside of host plants.
The Jarvae which hatch from these eggs are bright green with
diagonal white stripes on the side and also with a slender horn
at the rear end of thc worm. Thesc worms feed heavily for
3 to 4 weeks, destroying much of the plant foliage. .

White parasite cocoons are commonly found in humbers
clustered on older worms. They are the pupal stagc of a wasp
parasite. The parasitic wasps thrust their eggs into larvae.
Eggs hatch and wasp larvae feed inside the hornworm an
fully grown emerge to spin these cocoons on the older“worms.
4. Two-spotted mites are not true insects, but are minute eight-
legged animals with many generations during the growing sca-
son. They appear as tiny specks, usually under-a fine webbing,
They are injurious to many vegctable crops as well as fruit and
field crops. They suck the juices from the undersides of lcaves,

nd secretes a$oxin which causcs browning of the leaf tips and
cdges. Lcafhopper fecding can result in burning of the leaves
(called ’hopperbutn) which can causc complete destruction of
potato vines.

14. Squash vine borers overwinter as pupae in cocoons in the
soil. In late spring moths emerge and lay brownish, flattcned
cggs singly on stems of squash and other vine crops. The hatch-
ing larvae or borers fced-on the plant and then after a week
they tunncl into stems and feed on the inside of the vines. As,

causing them to drop off after turning yellow, then brown. Mite

* buildup is enhanced by dry conditions.

5. Bean leaf beetle adults winter in soil debris near bean fields
of the preceding ycar. In spring, these adults feed on secdlings

before laying eggs at the basc of bean plants—ZThe slender,
white larvae feed on roots, nodules, and stems just below ground.

with most borers, control has to be obtained while small larvae
are on the outside of the stem. .

15. Squash bugs winter as brownish-black, flat adults under old
vines. They migrate in late spring to new plantings of vine crops.
Brownish-bronze cggs are laid in the angles of veins on the
underside of the leaves. Small nymphs which hatch feed on

More adults emerge in July and August, cat irregular holes in
leaves, and also feed on blossoms and pods. - :
"6. Mexican bean beetle adults winter in debris on the ground,
in fencerows, roadsides, and wooded areas. They move to snap
sand lima beans in.May and June. Eggs are laid on the underside
of leaves. Both larvac and adults damage bean plants by feeding
N on the underside and giving plant lcaves a .characteristic lace-
like appearance. The larvae may also.attack blossoms and pods.
7. Thrips rasp the leaf tissuc of certain vegetable crops, causing
white streaks to appear on leaves. Thrips of beans, onions, and
vine crops may cause leaves to wither, turn brown, and fall to
¢ ground. Drought conditions enhance thrip injury.
8. Root maggots of several species commonly attack vegetables.
One species attacks onions; another infests cabbage, radishes, .

lcaves just as do the adults by sucking- out plant juices, causjng
leaves to dry up. Entire plants are often destroyed by squash
bugs. : i

CONTROL RECOMMENDATIONS. These illustrations will *
help you identify somc common vegetable insccts. The appear-

ance, damage, and habits of insects do not change, but controls

do. Hlinois extension Circulars 897 and 900 give suggestions on v
insecticidc_use and are revised annually. These fact sheets give

morc dctailed life history and controls for these insects:

NHE-47 Aphids on Vegetable NHE-32 Japanese Bectle
. Crops NHE-50 Onion Maggot

NHE-49 Asparagus Beetle NHE-48 Onion Thrips

NHE-44 Cabbage Maggot NHE-51 Squash Bugs on

. Cabbage ” Mclon and Vine Crops
turnips, and related crops; another attacks carrots; another on g , P!
attacks bean and com seeds. They overwinter as a pupa in soil NHE-45 ?}na%lﬁd:t\,c\z; ?n';OPS NHE-46 %&;ﬁﬁ&?%f&‘;{:d
. where vegetables were grown. Adult flies emcrge in spring and NHE-33 Corn Farworm NHE-84 Slugs

lay eggs ncar stems of new plants. - Eggs hatch into small mag-
gots which seck out plant roots and feed on them. Root mag-
gots feed on finc roots and also tunnel nto main roots.

9. Striped cucumber beetle adults, winter in sheltered arcas,
* move into newly planted fields of vine crops, and feed on young

v

NHE-40 Corn Sap Bectle ‘-

You may obtain single copies of thcse publications from
your county cxtcnsion adviscr or from the Agricultural Publica-
tions Office, University of Illinois, Urbana, llinois 61801.

I’nued in furtherance of Cooperative Extension Work, Acts of May 8 ond June 30, 1914, in cooperation with the U.S. Deportment of Agriculture. JOHN B,
CLAAR, Director, Cooperative Extension Service, University of lllinois o Urbono.Chompoign. >
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5. Rosy

Codling moi adult and new larval entry, and

¥ A Picture Sheet No. 10
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COMMON FRUIT INSECTS .

For safe and effective use of insecticides, always identify the problem correctly.

2. Apple maggot in apple, and blotchin
’ infested fruit

»

)

damaged or “wormy” apple

Red-banded leaf roller and *
i damage

4, Green fruitworm

apple aphid, and deformed fruit shown
with normal apples for comparison o

_ San Jose scale on

7. ‘Cherry fruit fly maggot
- apple -0

%
ol g -
M &
8. Plum curculio adult and egg-laying slit on cherry,. 9., Two-spotted spider' mite and 10. Grape berry moth
and cureulio larva in plum . eggs (enlarged). Not an insect. larva and damage

.

A

L s L £, ' P

1.

Oriental fruit moth. Twig damage and larva in peach. ° .

.~ 12. Peach tree borer and pupa

Prepared by Extension Entomologists of the North Central States in cooperationt
with the Federal Extension Service, U.S. Department of Agriculture X .
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1. Codling moth-is a serious pest of apples. It overwinters as-a
larva behind loose bark on the trunk of an apple tree. Moths
emerge in late spring and lay eggs on leaves and fruit soon after
petal fall. There are two and sometimes a partial third genera-
tion in Illinois. Larvae damage apples by chewing their way into
the center of apples. “Frass” or fecal material is pushed out
thyough the opening in the apple skin. The tunnel through the
a|§c is an avenue for disease to attack fruit, causix}g it to drop.

2. Apple maggot mainly infests appld but may also attack
plums, blueberrics, and “crabapplés. It passes winter as a pupa
and adults emerge from June to September, with most of them
emerging in June. Adult flies that have dark bands on their wings
and white bands around,the abdomen puncture the skin of an
apple and irScrt an egg into it. The legless maggots that hatch

LY

feed by tunneling throughout the apple flesh, leaving tiny brown

trails. Egg punctures and larval feeding cause fruit to be
dimpled and if it is soft it will soon_rot. Apple maggots are
common in northern Illinois and absent\in the gouthern part of
the state.

3. Red-banded leaf roller larvae feed on apple foliage and often
feed on fruit. The larva overwinters as a pupa in debris on the
ground. Adults emerge in €arly spring and lay eggs in masses on
undersides of larger limbs. Egg hatch occurs at about bloom.
Newly hatched larvae fold or roll leaves together with webbing
and feed on foliage. There are second, third, and fourth genera-
tions in southern Illinois with the last doing damage to the
surface of ripening fruit by attaching a leaf to the fruit surface
and fee_ding on skin and flesh. .

4. Green fruitworms are larvace of several specics of moths that
infest apple trces. These worms feed on foliage and also feed
on and hollow out small apples. They are seldom a pest in com-
mercial orchards with regular spray programs. <

5. Rosy app-lc’aphid is one of three speeies of aphids attacking

‘apples, the other two being the apple aphid and apple grain

aphid. Aphids on apples pass the winter as an egg laid on twigs
and spurs, usually on bud scales. Egg hatch and bud opening
usually occur together and the newly hatched aphids suck plant

- juices of newly formed leaves. Aphids cause apple leaves to

Q

curl and caute fruit clusters to be deformed. During summer
rasy apple aphids migrate to plantain, an alternate host, and
return in fall to lay eggs on apple trees. ¢ -

6. San Jos¢ scales ovcrwinter as nymphs and begin feeding again
when sap begins to flow in the tree. Female scales,continue to
grow and give birth to young crawlers about three weeks after
petal fall. There are two to three generations in northern Illi-
nois and four to five in the southern section. The young crawlers
feed on limbs, lea%es, and fruit, -causing red, $potted areas. In-
fested leaves usuaily drop and limbs lose vigor and die. Fruit will®
have an undesirable€ finish because of the red, spotted appearance
caused by scale feeding and the presence of the scale. -

7. Cherry frait’fly maggots’infest cherry fruit causing ripening
fruit to color prematurely and to shrink and decay. It over-

’
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winters as a pupa in soil, emerging as an adult in May to lay
eggs by puncturing the fruit skin. Embedded eggs hatch into
yellowish, legless maggots that feed on-cherry fruit flesh.

8. Plum cureulio -attack a number of fruit species, including
apple, peach, plum, cherry, pear, apricot, and others. It winters
as a dark-brown snout beetle in wooded areas near orchards. It
becomes active at blossom time, feeding on, newly forming fruit.
Eggs are laid on crescent-shaped flaps cut in skin of young fruit.
Hatching larvae will tunnel through fruit of peaches or plums,
causing fruit to drop or rot. Egg-laying cuts made by adults give
an undesirable finish to mature fruit. hd

9. Two-spotted spider mitcs, 3s well as European red mites and
four-spotted spider mites, evere pests in orchards, especially
on apples. They suck’ jufces from leaves, causing yellowing and
finally bronzing of foliagd. Hot, dry weather favors their develop-
ment. Special miticide dhiemicals are usually necessary for mite

control. \

10. Grape berry moth larvae attack ripening grapes on most un-
sprayed grape vines in the state. Larvae spin webbing around
young bunches of grapes and leaves. They feed on young grape
berries. The second generation feeds inside the ripening berries.

11. Oriental fruit moth larvae are the most important insects of
peaches and nectarines. First-generation larvae tunnel into new
terminal growth, causing dieback or flagging on these twigs. If
fruit is available succeeding generations enter and feed in- it.
Larvae feeding in fruits cause them to drop, or the wounds serve
as avenues for rots. There are four generatipns in the central
part bf the state with a partial fifth in the southern part.

12. Peach tree borers and lesser peach tree borers attack the
trunk and limbs of trees of stone fruits, eSpecially peach trees.
Ptach tree borer injury occurs a few inches above or below
ground and lesser peach tree borer injury may occu an;'wherc
on the trunk or limbs where larvae can get under dead bark.
Both species winter as larvae upder damaged bark. Adults
emerge from these wounds after mid-May and continue into
September. ’rhese moths lay eggs on rough areas of bark.
Young, hatching larvae must, be able to get under loose bark for

protection. There is usually one generation a year in Illinois. for _

the peach tree borer and about one.and a half for the lesser
peach tree borer.

CONTROL RECOMMENDATIONS. These illustrations will
help you identify some common {fruit insects. The appearance,
damage, and habits of inseets do nat change, but contrbls do.
Illinois Extension Circulars 900 or 936 give suggestions on insecti-
cide use and are revised annually. These fact sheets give more
detailed {ife history and controls for these insects: .
" NHE-98 Codling Moth NHE-101 Plum Curculio _

NHE-108 Apple Maggot NHE-99 Oriental Fruit Moth
NHE-100 Scale Insects NHE-112 Pcach Tree Borer

-

/

. You may obtain single copies of these publications from your .

county extension adviser or from the Agricultural Publications
Office, Untiversity of Illinois, Urbana, Illinois 61801.

»
-

’ . \
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INFORMATION SHEET
DLéGNOSING GREENHOUSE CROP PROBLEMS’

Provided by Vaughh Jacklin Corporation
In the eyés of your customers you are a special}st. If your custom-
ers are having problems they will almost always ask you for answers --

‘and many times you are not going to be able to answer.

By' using the following check “list you may be able to "smoke out" the
problem when you use the check list in comblnatlon with the "Problems and
Treatment." .

2

Keep in mind that your customers live on top of their production and

may be overlooking a very obvious cause to their problem -- but also.

remember that they probably know a lot more about their own crop than
you may think they know. :

It sometimes pays handsomely to go .over this list with your custom-
ers.- They have probably gone over some of the questions in their own
mlnd but there mawone or more bf the questions they hasnt consid-
ered. . .

I. Look for a pattern in symptom development.

A. Location: portion of bench, house or range; proximity to
. gutters, shade cloth, sz burners, heaters, etc.
DI

B. Greenhouse Operations: ‘time of planting, water and fertili-
zer regimes, pinching, disbudding, tramsplanting, etc.

C. Weather: extreme fluctuation in temper‘atL}re, light,. pro-
longed periods of unusual conditions such as dark weather.

II. « Obtain history of the problem.
A. Date symptoms f',rst hoted.
B. Rate of development and spread or abatement.

C. Control measures used and effectiveness - any  chemical
-

treatment? ,

-D. Crop rotation in area.

~

E. Any problems with previous crops.

F.  Soil source, treatment.

115 , ,  Mel-H-T-11




4 "4
N G. Plant source and origiﬁal condition (clean sta'rting stock').

H. Uniformity of greenhouse :environment control* - temp.,
humidity, air circulation. . \

N

: Loy [, Examine plants closely (use hand lens). Is it pathological,
’ o entomological, physiological?
[y @ ’
- _A. Pathological symptoms: (usually not uniform throughout
_greenhouse, specific for certain crops). - /
. 1. Necroti (dead) areas on roots, stems, leaves, flowers
- 2., Vascular-dlscoloratlon of wveins, stem conducting
R tissue
3. . Fungus or bacterial growth above or below soil level
4. -Virus patterns - discoloration or modified growth -

> symptoms may resemble those caused by 2,4-D, ethy-
. ‘ lene, etc.
5. May require laboratory .confirmation
6 Faulty (incomplete) soil pasteurization
7. Reinnoculation of soil through carejessness
8. Ends of hoses hung up.

B. . Entomological symptoms:
1.- Presence of jinsects on foliage, stems or roots
Signs of feeding (chewing, sucking or \boring)

Old insecticides - faulty application sekedules

H W N

harboring insects &Y

C. ’Physiological and cultural symptoms - utilize soul and follar
' X analysns if necessary (helps eliminate guess work).

1. Nutrient deficiencies
— . . , &
N a. Nitrogen - Ilgh“ftr"“green or vyellow foliage,
. more acute on lower leaves
. oo b. Phosphorus - darkened, dull foliage calor,
N ’ sometimes purpling with yellowing
> ) . in later stage; reduced growth
v I c. Patassium - chlorosis and or necrosis be-
tween veins working in from leaf
N _margins
d. Magnesium - similar to potassium but leaf
. ) - margins remain green '
5 ; - - chlorosis of new wth with
o e 4 , maip veins remainf green for a
L while
: -~ f. ~Mangarfese.’ - foliar chlorosis but~veins remain’,
- R green forming a checkered pattern
: o\
144
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Weeds under benches . and outside air intake areas"
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3.7

~
2.
W b 5
Ehe. ™ h
6.

_Climatic ' - . .

- ntw growth hardéns, becomes
distorted and lateral growth devel-
ops )

g. Boron

Nutrient toxicities

a. Soluble salt accumulation - plants wilt when soil is
moist, marginal leaf burn, chlorotic

) ‘new growth, browning of roots

b. Amﬂgnium-nitrogen - wilting, chlorosis, root
injury _ ,

c. - Nitrate-nitrogen - excessive vegetative growth
¢ followed by restricted growth at

. . hightr. leWgls )

'd. Potash, boron, manganese, zinc - necrotic leaf
margins -~
¢~

Soil problems i
a. Poor drainage - 4 -

b. Poor structure - heavy soil

c. Unfavorable Ph.

d. Too frequent or too infrequen;% watering

e. Insufficient water applied to -thoroughly wet the

soil e

f. Cold soil , .

Chemical - insecticide, pesticide, other .

a. Excessive rates used

b. Fumigation of greenhouse when foliage was wet

c. Application “at temps. above 80 - 85°F (especially
fumigants) . ' )

d. Application during prolonged dark*periods when
plants were soft

e.  Particular species .or—cultivars sensitive to parti-
cular chemical product

f. Excessive quantity of wetting agent use - can
occur-.from combining spray materials

g. Weed killer residue in soil or volatile fumes

h. Soil fumigant residue in soil

- ¢

. -
'a.  High or low temp. (including freezing injury -

. use temp. recorders)” .
b. Wrong photoperiod - light interference - burned
out 'light bulbs - faulty céntrols - holes in black

cloth .

Miscellaneous . R

;T _ M-I-H-1-13
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A

-

Penta, creosote (wood treatment) m;ury

Fertilizer injector faulty

Faulty calculatuons of materials applied

. G&s fumes’ from’ faulty burners, fresh manure,

. other polldtuon sources -'mechanical projects
. (welding, gas ehgines) . L L

- . €. Nematodes - plants grow* to- HWmild" ‘éxtent * at

intervals, may wilt, may develop lumps on roots
Fax ,\),Dodder

o0 ow

REMEMBER . ? g’ < -

e —— - Y

Consuit wﬂgh o\x,;‘nep’ﬁrut don't overl‘ook the grower and other mduvudu- .
als wor:kung"),w;th the crop. Always check- root condutuon.

’ :
@ -~ ’
- fa » *
] o i
- >
4
. &
~
‘ C o~ -
5 - W -
P
<
. -
© v "
. [
v - * . . -
. v
~
. '
a ‘ . 2 * .
e .
\ o . a ‘ﬂ ) - o ~ . .
P T uy . PR IR . ~ ,
.
] -
- = L RS
) P ©
RN , PN ae,, oF . @ . \
a 3 a5 .
s . N .
°. % . o . A PEEY »
Z 2. o
. 2 & N Q@
/ P L4 -
, "F 9 "::iq\‘ ’ e - ¢ 3°
. > RN LT
8 T b e N $ ° * .
. s . &
N 2 o G - 4 Lo
og , < 4
LN I PR > o g . -
b
. o - <y v e e, AN - !
- . A PN [ & LY . 2 <
' ¢ % o £ o
: ‘B o o S s . .
- f <’ “m oal e b @ %, 4
¢ ot AR PR C:;: N
) : ? e - o ¥ T
' R Y P . .
= N sy * 4 '
\ ° o FRRAY X4 RS ' - ~
- . ¥ . st s PO o Wy
0~ M
9 @ AN
v g, 4 - 9 .
k4 a ‘J Se = ¢
. . [
-
T v * Q
v - < b
e , st .
. ‘Q‘Q(QQ [ .
’ bl .0 L "{{)“‘ ¢ N
. PRI
1 o 4 . M ‘
g D
.M R ’I “
- @ . -
, v, ™ & -
41 - “ l Ps - - -
by o F ° >
< .o lyp :
O. ~

o M-i-H-1-14 EE
ERIC S L Co ‘

.




INFORMATION SHEET
SEEDING PROBLEMS AND TREATMENT

) e, ' A
‘William H. Carlson ‘ .
Michigan State University .
. T
Provided by Vaughn Jacklin Corporation
PROBLEM POSSIBL’E CAUSE SUGGEST TREATMENT
Poor germination‘ Improper temperature Check soil temper‘gture. Be
. » ., sure it adrees with proper e
germination temperature
for variety.
Improper moisture Correct watering, .improve
N practices.
N Lack of light Some species require light

to germinate, sow this type
seed on top of soil.

' Damping off . Used steamed soil for
. germinationz or a synthetic
- ‘ soil that is sterile. Drench

| -* with fungicide (Dexon).
Improve air circulation.

g Keéep the germination area

. clean.
High salts’ Don't use soils _that have
s been heavily fertilized.
: Leach. )

Methyl Bromide damage Make sure treated soil is
well aerated. Don't use on
E ) - carnation or salvia plants.

M-1-H-1-15

JArur Provide Ic ~ -
N
iy ’ L
.

-u




SEEDLING PROBLEMS AND TREATMENTS

PROBLEM

Poor seedling growth.

Y

AN

Poor root growth

hY

Rotting seedling
at soil line -~

~

- ° _Wilting of ;eedling'

I'd

Weak, spindly growth

Cu rvatsu re of leaves

To avoid these-problems 1.

properly, 3.

. Continued

POSSIBLE CAUSE .

Improper watering

Lack of fertilizer
. |

Lack of phosphorus

Rhizoctonia

High Salts

I}nproper watering
Low light intensities
High temperature

Gas damage

P

SUGGESTED TREATMENT

Check to be sure soil
is well drained, water
thoroughly so. that some
leaching occurs. Don't
let seedling
water.

. Seedlings will need

nutrients, soil test
to determine how much
and ~when to apply.

Apply  superphosphorus
to soil MIX or a phos-
phorus containing
fertilizer.

Apply\fup*gicide
(Terrchlor)

Check with
Leach!

solubridge.

Water thoroughly.

Don't keep in dark
place for long periods
of time.

Use proper growing
temperature.

oIy :
Clean all burners and
check gas lines to be
sure there are no leaks.

germinate at prober temperature, 2. water
use a sterlized soil MIX that contains proper nutrient levels.,

4. germinate area that is clean and well maintained.

The best defense against these ;Sroblems is a well planned groWind program,

plus knowing the proper growing practices and procedures to use.

Keep records of seeding practices and procedures.

problems they will be easier to solve.?

L4

If you then ‘have

stand in

.'

-
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INFORMATION SHEET .

"Problems that occur After Transplanting and Treatments" is a summary

that was prepared by Dr.
be helpful in tracking down

—

Provided By the Vaughn Jacklin Corporation

Jim Boodley of Cornell University and should
possible causes of trouble:

.’

AFTER TRANSPLANTING bROBLEMS AND TREATMENT

PROBLEM

Plants are off color,
appear light greerr
N

b
'y

Chlorosis
Interveinal
Yellowing .

L4

i

Uneven growth

POSSIBLE CAUSE.

Low nutrition
High sotuble salts

Too low temperature
Water-logged soil

Root injury due to
several causes

Improper soil pH
Overwatering
Underwatering
High solubTe salts

Herbicide residue

Trace element
deficiency

Poor mixing of soil
and fertilizer

. Non-uniform feeding

and watering due to

‘uneven flats

SUGGESTED TREATMENT
Apply  complete- liquid
feed. Check total
soluble salts level.

Leach flats if salts
are-high.

Growing too cold.
Use warmer temperature.

Raise paks to
drainage.

improve

Abply iron  but also
try 'to correct under-
lying cause.

)

Soil test before using
so}l "t0 make corrections.

Correct watering,
improve practices.

Leach’ .

No control;  investigate -
soil source before
buying.

«

Apply trace elements .

- Use liquid feed.

Use straw, gravel
or benches to get
level platform.

(M-I-H-1-17
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PROBLEM POSSIBLE CAUSE *~ SUGGESTED TREATMENT
—_ ‘ ~ :
Non-uniform moisture Pre-wet containers at
* devels at transplanting least 24 hours before
s - - . use.
_ . High soluble salts Leach
. J ~ . v . ) |
P ‘ Poor grading of ~ At transplanting select !
~ seedlings , uniform sized pIants |
-/ -for each pak. . ;
Purple leaves of Phosphorus deficiency . Soil  test before using :
» . tomatoes and marigolds . soil. Apply.high
. - : , ~  phosphorus liquid |
. \ ‘ feed. — . j
) Grown too cold | , Check night ‘“tempera- |
a T - tures:  awvoid growing
f ' too “cold.
Seedlings fall over Damping off " Use steamed soil . -
) & . Drench with fungi- , .
. \ cides. irhprove alr'
v . circulation.
Holes in plants SIuQs, snails, ' Use b/r-oper' insecticides
Lower leaves rotting cockroach/; » :
. and drying. Botrytis Jmprove air circulation
L ) Rhizoctonia Use termil for Botrytls
. \ oo Terrachlor for .
Lo N . Rhizoctonia.
. . . \
Slow growth Low nutrition Test soil, apply liquid
A ) feed. . -
. Grown too cold ' Increase temperatures.

' Use 60° N.T. 2 to 4
weeks after transplanting.

Grown too dry. ) Apply .proper *amounts of
water. /
‘ Herbicide present Know soil history; - avoid
- ’ ' corn field soails.
. Tall and splndly Over fertilized with . Test soil- check propor-
growth : nitrogen ) N tloner' ratio.

o T ) , Grown too warm s <~ Cool temperatures, '
A\ h : - _harden plants, improve
Toa)

\ - «-. “ventilation via fan.

M-1-H-1-18 - . ,
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POSSIBLE CAUSE .
Y .

High rfatural temper-
ature
Excess water

v .
- Low light-intensity

-

o

i
W
[

»

SUGGESTED TREATMENT
]

Use B-9 at proper stage. °

o
Avoid overwatering.

Keep glass clean; wash’
dust off plastic," paint
woodwork white.

A
0
R ‘.
N
4
. ~
.~
)
LN
N ¢
.
"
““w\; ~é.--‘r;/
\
.
- >
. -
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INFORMATION SHEET

INSECTS
Subject Matter Outline: K ‘ ‘ .
1., Characteristics. of insects ’ )
a. Major parts of insects \
b. Metamorphosis of insects

C.

2. Typés of insects , -

b.

C.

-

d.

3. Control of insects

a. -Chewing insects

.

K

(1) complete
(2) incomplete 0
Life cycles of insects .

Ee

é;hewung insects
‘Insects on leaves and stems of plants.
(2) Chewing insects, infesting seed and grain

|
(3) Chewing insects that bore in stems and leaves >
(4) Chewing insects on roots and other underground parts of :
plants v . .
Sucking insects . .
(1) - Effect of sucklrlg'msects on plants .

(2) Parts of plants attacked by sucking insects -
Beneficial insects

(1) Bees .o
(a) Fruit pollinators ‘ >
(b) Alfalfa pollinators - R

(2) Insects that parasitize other msects

. (3) Silk"producers

Injurlous insects

(1) Insects that damage plants .

(2), Insects that carry diseases . BN

Y

(1) Stomach poisons “—
(2) Break life cycle
(3) Contact poisons
(4). Seed and grain treatments
(a) Dry grains
(b) Treat seeds and grain
¢(5) Contro! of borers
Sucking insects
(1) Contact poisons
(2) Systemic controls
Soil insects -
(1) Soil treatments (chemical)
(2) Cultivation - :

4.. Safety with insect controls

a.
b.

M-1-H-1-20

Food and drug regulations

~ Safety to, the user
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- INFORMATION SHEET .7

. . « DIAGNOSTIC CHECK LIST
@ AND PLANT ‘HISTORY

When definite reasons cannot be given for the poor growth of plants,
it is usually because.many facts have been overlooked. Although these _,
, . facts may seem minor, they all help. The following questionnaire is de-
v signed to assemble this information. Becausé these questions may direct
) ' You to areas you have overlooked, when you answer them you may be able
to diagnose the problem. ' .

- If you can't diagnose your.problem alone, bring this completed form
to the professional horticulturist “of your .choice, or to your County
Extension Agent. Please attach additional comments as necessary.

o -
'

l. Name and address of inquirer

-

<ol Kind of piant Variety obf, Cultivar

\Approximate age of plant Height ft.; width

o R -

ft. What month was th problem first noticed this year?
1 4

. : o ' ‘ Has the trouble -appeared in. previous yea}'g?
L. ﬂ What years? (list). ﬂ -
" o Has plant recently -been transplanted? When? Month
‘ | Y}éar‘v . Is the plant considered
' winter hardy for your a;ea? ¢ C
IV. Are other plants of the same kind nearby? : How
near? . q l_\re they havinb
‘*f tHe sam; frouble? * Is the plant in a Iocatibn‘

. exposed to the wind? . the sun? . ’

- Ve Have weed killers been used in the vicinity?

How near?

What chemical?

e ‘ © M-1-H-1-21
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VI.

VII.

VI,

-

IX.

"X,

XI.

XI1.

o Y

«

o M-I-H-1-22

ERIC

S

Is there evidenck ' of injury from lawn mowers, automobiles,
machinery, animals, heavy pruning or faulty planting?
X _£ ‘
J &

Describe care 'given to plant in questlon for the past two or more
years. ) P
f %‘,

A. Fertilizer (kind and amount; foliar or soil application)

.

.

s

applicaton;
systemic;| liquid or powder concentrate)

B. Insetticid(és-fungicides (kind; foliar or _soil

D. Drought and winter protection

Y

Comment on unusual weather conditions.- (extreme temperatures,
late' or early frost, heavy wind, hail and ice storms, drought
perlods, excessive ramfall ~or floodmg)

Present season:

Previous season - ‘

Do cement, asphalt or other types of pavement occur near the

plant? What type?

L3

How long has it been there?

Are there gas, water, steam, sewer or other pipes or conduits
in the ground near the ptant? Have
leakage been made?

' L
Has plant been. exposed to salt used for ice control along a
street or highway or along walk ways?
(A salty mist stirred up by auto traffic can cause foliar damage
to conifers. A similar problem occurs along sea coasts following
storms.)

Soil in which the plant is growing.
above “rock, hardpan or
layers may be detected
inches.

A. How deep is the surface soil
subsurface layers of soil (soil
by different colpr)? .

- +

; —

tests for -




v .
Xill. Description of trouble: , T
A. Foliage (leaves, needles) ~
1. Off color? (spots, yellow, brown, etc.)
Describe | -~
\/\mmptom"s appear on upper leaf surface?
lower leaf surface?
3. Edges of leaves brown?
Edges' of leaves tattered; ’ . -
A 4. Deformed? (galls, twisted, rolled, blisters, callus,
etc.) ' - ‘
“ Describe . . R ‘ * i
5. Leaves )wilted’.' . )
6.. Partially. devéured by insects?* (holes, leaf mines,
> . - leaves chewed on peripheral area or interveinal)
' ‘ ' Describe
B. ‘Twigs ' . ' ’
1. C.)ff color? Describe
, ‘.
S o
' M-1-H-1-

loam?

Is the- soil clay?

, sand?

- I
What is tRe internal drainage of the'site? Good
<
Poor Excessive (Good, poor or
excessive internal drainage may be determined by the
rate at which water disappears from a test hole. A hole
may be dug to a depth of thee feet, filled with water and a
record -kept of the time required for waterto disappear.

Fill the hole with water three_ times and record the time of

disappearance after each filling. If water remains in the
test hole ong or more days, drainage is poor and in need
of improvement.
than three minutes, drainage is excessive.)

« -~

If water drains away repeatedy in less.

23




N

N

C.

D..

E.

- 2. Deformed? Describe

3 .

2. Deformed? (swollen, -lesidns, cankers, ‘galls, etc.)

. . _Describe

N . 3 -

~

3.  Bark split?.

4, N Dark streaks in wood under bark?

.

‘ [ ]
§5: Channels in wood ‘or under bark?

Describe

a

6. -Twig girdled By insects?
Flo;/vers

1. Off color (spots on petals, etc,) .,

N

D;escribe ‘

P 4

>

4 »

3.° Chewed by insect? _ ‘ *

Fruit (berries, pods, ‘ceones, etc.)

Describe

’ Off color?

S - .
-

Deformed’.; Describe

o v

Chewed upon or hollowed out by insect?* ",

" (Describe #nsect as caterpillar, ‘maggot, grub, beetle,

etc.)

Trunk and Branches

1.  Oozing sap or flow or resin?

-

Describe

FCollect insect specimens

.

M-1-H1-24"
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2. Dark-streaks in wood under bark? .

3. Discolored bark? ' Swollen?

Constricted? -

4. - Evidence of insects under bark?*

Remove-. dead bark and detérmine extent of injury.

-

Describe” . ; .

B [ R
5. Patches of white fluffy material or any other foreign

substance on bark?

6. Bark split?

F. Roots ' s —_

J. . Are somé roots exposed?

2. Have roots been covered with soil, sand or gravel?

when? - _ To what
© Tt depth?r 5 - B S
" 3. Is there grass growing under the plant? ) ‘
. \ » Is it mulched? " With what?
4. Is there .any unusual growt on the main stem at or

just under the soil line?

Describe

5. Were there any insects found after a few roots were
exposed?* Were roots malformed?

#

*Collect insect specimens

Note: Sketches or photographs often help to present the facts in a

given situation and sometimes furnish valuable clues. . )
/
- 157
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. STUDENT WORKSHEET
BEING A PLANT PEST DETECTIVE ' .
Directions: Use this list to help you remember those things which indicate
that the plant is unhealthy. ’ C T
Kind of plant Location
¢ \ E .
: Yes
Question or No

Description of Sympton

1. s ahy part of the
: plant broken, damaged
or leaking sap?

2. Is the plant.wilted?

3.  Is the plant stunted
or not developing a
normal shape?

4. Is any part of the
plant rotted?

‘ <

5. Is any part of the
plant yellowish,
brownish, or of a
color different
from the usual?

6. Are there any unusual
growths on the plant?

7. can you spot any pests?"

o

| have filled in all the*plant
symptoms | can see.

Name

7

e oo

M:‘|‘H‘1:-27
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STUDENT WORKSHEET C

<

7 N
- i INSECT REPORT OUTLINE

The purpose of this insect report is for you to systematically identify
in depth an insect; understand its life and its habits. After your study
of the insect, you should be able to recommend possible controls for this

_ . best. This step method, .approach should become common practice whenever
- - considering controls for other insect pest in the future. :

INSECT - ' v

CHEMICAL < Recommendation from 1981 Handbook /
1. Desoriptiop of inséct

. -3
Include the scientific information ntcessary to identify the insect

2. Describe the areas over which the insect may be found--its distribu-
tion . \—
R .

3. Describe the area over which an individual of the sbécies may roam or

- forage - its range ‘ ) .

4. Indicate the host and alternate hosts the insect has, their distribution
~and numbers -

5. Describe -the characteristic damage of the. pest on diffefent hosts

6. Describé the habits of the insect

a. Individual history (life ¢ycle)

_ b. Generation 3pan’
“ . t

-c. _ Individuals per year

d. Vectors , y ’
e. Resting sites and times v ) e
) f. .. Hibernation (over wiqter) sites and times . —

g. 'Oviposition sites and times

. . h.  Eating habits - when, where, how

. .
B . R > - , 2
— . .

¢ - o * »

»e . eyt
vl
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7. Factors that cause the insect_td become destructive

- vt

‘ 8. Possible controls o .

- '
. —
Cos N ‘e

a. Indicated by bionomics - . . e .

(There may be several possuble methods; outline’ the ‘one that
appears best)

_ |
‘ ' b. Through the use of chemicals - Outline one chemlcal and its ’ f
activity. Check with the instructor before. |

(Include$the best places and times of appllcatlon as a reult of
blonomlc. study) 4

9. .Indicaté references used. Site sources of specific information.

'i
1
4

!

p ' ) : . .
e - . . N ° ~“
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I

INSECT PARTS

A

TRANSPARENCY STUDY GUIDE

II;)ENTIFYING COMMON INS_ECT PESTS

An adult insect may be defined as a small invertebrate anital with
three body regions and six jointed legs.

' . T
It may be wingles!, or have two,or four wings.

e

~
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Mite

.

Trex

“ Millipede Centipece

INSECT RELATIVES |

G A

4 Sonder

2 4

_J

\.
' 4

—pes

—

action.

|
Many insect problems are solved
by natural controls; however, pesti-
cides usually provide gquicker control

—

i.

\
.y

ooLw _
- { N
Identifying Insects
and Insect Relatives

. b

)

o "N-1-H-1-32
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Insectucade§ are only one of many pesticides used in controlling
pests. -They are used to control insects and “Insect Relatives,” such as
mites, ticks, spiders, millipedes, and centipedes.
< i -

¢

o

.
t
~

More than 95 percent of our insect problems are solved by natural
control, such as weather, pred@tory'animals, and parasitic plants and
animals. But because {of the problems that nature does not solve, or
because it is slower tHan we like, other control actions are necessary.

s «Other means of dontrol are good housekeeping or sanitation prac-
tices, crop rotations, |mechanical control (fly swatters), traps, baits,
’

bioiogu9a| controls, and{chemicals. ‘
N . /

Y ~

. & .
=< - af

- >

. P
o ¥

& )
-

~
»
t

Before selecting and applying any chemical, be sure you can accu-
rafely- identify the insect and understdnd its life cycle. Occasionally you
can avoid or at least reduce the destruction by-8ome pests without using
an insecticide, but for most insects you must rely on an insecticide to

provide the satisfactory mﬁiggment that you want.

\ ¢
~ land

You'can tell one_insect from another by looking at the wings and
.. mouthparts. As previously mentioned, some insect$ Afave no wings, -
whereas, others have two or four. The wings"’S(.ary in shape, size, thick-
e

ness, and gfructure. i (
L]
- e

L)




( Nuum PANTS \ ) . . : . |
# v.?y A e
j Insects also feed 1n different ways Those with chewing mouthparts

have tdothed jaws that vite and tear the food. insects with piercing
sucking mouthparts Rave a fong beak which thvy Torce into a plant or

"‘-;3' %\ AN . animal to S~UCk out fluids or blood . .

\

|
P i o
1
|

Sueking Ly RUILH - B
\ . ) PR P . - - A8
2 .

i
)( LIFE CYL LK \ . . '
& .
/ ) Almost all insects change n shape, form, and size during then hves.
; This change 1s called metamorphosis. In general, insects devch‘!ﬂ‘?rom
€ _ eggs in two different ways One group 1s said to have o ‘compivte hife |

cycle” and goes through four stages of development.

e : , \ :

. . \ - .
.o : ‘ 4 The larva hatches from an“egg. It is a worm, caterpnliar, giuls, or
\ & maggot. This is the stage 1n which these insects grow the most gird do
cw L F * the mo3t damage
’ ~
. .
. J ] "
- »
. - 4
- >
" .

~ e '

[y

When full grown, the larva changes into a pupa. After this stage it
changes into an adult. The adult stage usually has wings -

1 L v - B
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The other group of insects has only three development 3tages. This

15 called an “incoraplete life cycle.” e adult lays eggs and a nymph,

which looks like a giny adult,’hatches from the egg and goes through

%several growth stages _ These nymphs change into wingless adults.

R . « . ‘ *

\ Some insects change form slightly, Their nymphs, which have né

,(Nip go through several growing stages. They change into winged
adults. - o .

. \
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TRANSPARENCY DISCUSSION GUIDE

DISEASES OF GARDEN PLANTS D R
VEGETABLES

’ 3

P

Garden flowers, like 5ll plants, are affected by many different kinds .
of diseases. The purpose of this slide set is to provide the information
needed for the identification and control of the common dlseases of
garden flowers. s e .

- ¢

The first question, "“What is 1t?’’ is known as disease piagnosis. )
Correct diagnosis is necessary before proper coritrol measures can be’
suggested. As you look at a plant, ask yourself if the growth is nbrmal

and healthy If not, what are the symptoms of poor health?
-~

Symptoms are the resuit.of K djsease- mducmg factor In some cases
these factors are unfavorable enwr’onmenta. conditions such as extremes
in tetaoerature water, light or essential plant nutrients. 1f some environ-
mentai condition is the cause, a number of different kinds ‘of plants

growing in the same area usually shoyv similar symptoms at the same
time. .0

1/ W : ®
- [ ]
in other cases, diseases are caused by agehts called pathogens that
can spread from plant to plant and incite infectious diseases  !nfectious

ot parasitic diseases are usually quite snecifie, and only one or a few_

closely relatefi species of plants in an area are infected by a .giyen

pathoqen . . .

Plant dlsaases may then be dlvnded into two majqr, groups: those
d by unfavorable growing conditions and ‘those caused by path-
ogens. Itis |mportant that these two groups be distinguished. N

A plant dlsease is an,y condition which causes ~at3nqrmal plant
development. Plant diseases are most often infectious, sprgadmg from
plant to plant Dlseases may also be non-infectious, such as imjury caused

_ by weather conditlons air pollutuon or deficiency, and excess of water or

.
L}

nutrients. - ° e

.
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PLANT DISEASE
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RESISTANT VARIETIES
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UISEASE CONTROL MEASURES
1 Proper sort pvnuuhun pnnlmg time depth spx
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Three factors are necessary before an intectious disease can occur.
These are: (1) susceptible host plant; (2) a favorable environment; and
{3) a casual organism.

o

Effective diseasz co. '~ct :re3surec are aimed at, breaking this
pathogen-host-enviror nent 1iangle. For example, the plant can be made
i2ss susceptible by hr:eding a resistant vanety. The enviro can
often be changed to L= me. . favorable for the growth of tfie host plant
and be less favorable ‘or :.» development and spread ¢f the pathoyen.
"Finally, the pathoger an : . kiiled or prevented .from wachmq th_QI 0si
piant. These basic merhods ¢ :ontrol can be dividel .nwo numcrous
cultural and chemical fhactic: s . keep diseases in check.

-’

~

Use of resistant varieties, asuélready mentioned, is the simplest and
most efficient way to avoid disease problems. Many disease agents are
quite specific as to which hosts they will attack. For example .organisms
which cause diseases of the cabbage or cucumber family rarely if ever.

attack members of the tomato family. )
+ %

Well-adapted, vigorously growing flowers that are planted properly,
fertitized, watered, and otherwise cared for.are best able to withstand
disease and insect attack. Cultural practices that are very helpful include
proper preparation of the seedbed and planting at the proper tine,
depth, and spacing. Thns information is usually given on the packdqe
label and can also be obtained from your local florist or nurseryman.
Plant only flower species and varieties that are well adapted to the area, -
Selectmg and planting only top quality seed and -planting stock easily
pays for itself. Like anything else, you usually get what you pay for. Be
suspicious of advertised “‘outlandish bargains’’ in newspapers or maga
zines; youi*fay be buying diseased planting stock.

Sanitation is also an important control measure. ThiS medns
promptly collecting and destroying infected plants and plant parts as
they appear. Gather all plant refuse at the end of the season and burn
or compost this debris. Follow a planting scheme that does not allow
‘closely related annual flowers to grow m the same spot in consectitive
years. Follow current msect mite, and weed control practices sugyested
by your jocal teacher or county extension.adviser. Your county exten
sion office can also supply you with a ‘wide selection of USDA circulars
and ieaflets plus the latest information on plant pests and.therr continl
from extension specialists at the Umversuy of lllinois or other land qmm-'

- universities. Other plant experts in a community fhat would be williiij.
to help incldde knowledgeable florists, nurserymen, gardeners, garder
supply dealers, and personnel of nearby arboretums and botun:cal
“gardens. ’ S
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CONTROL SOIL DEFICIENCIES AND TOXICITIES

| Have sod tested petore planting

2 Follow 104l test report suggestians

¢
CONTROL CHEMICAL INJURIES

1 Read and follow tabel directrons

?  Avoid applications if temperature 13 (or will be)
below 33° F or above 85° F

s

%

(. ‘
»
CONTROL AR POLLUTION INJURY
5 . P
.
' (Triewe seaist i |nla|\l)
2
2 Contral poRytants at the source
o
. 79
\_ . v,
-
-
/

. Funaicdes contral fungs
Bacteracdas contiol bautena

Nemaiades control nematodes

e -

~
,

Fertilizers should be applied based on a soil test. Your instructor or. :
county extension office can advise you where this service is .avatlable
locally. They can also tell you how to take soil samples, plus supply you
with soil test forms and masl tubes or boxes. Onty by a soil test report,
can you know exactly what essential elements your garden flowers need.
Follow the suggestions as given in the soil test report. ) b

r

e

. -

Chemical injuries can be kept to a minimum if you and your neigh-
bors will read and follow all iabel directions on the pesticide container.
Apply all chemicals at the suggested concentration, in the right way, dt
the right time, and to the right plants. There is little excuse for practi-
cally all pesticide injuries. Spraying should not be attempted when the
temperature is below 33° F. or above 85° F. or is expected to reach
these figures in the next 12 to 24 hours.

<

- - ¢

injuries due to air pollutants are reduced by growing more tolerant ~
or resistant plants. We will see even more resistant varieties in t,He future
4s the result of plant selection and breeding programs now in progress.
Scigntists have aiso noted that sprays of certain chemicals are partially
effective in protecting plants against air pollutants. The use of control
devices on motor vehicles, aircraft, industry stacks and combustion

chambers, as a result chiefly of federal and state legislation, is also having
a positive effect on the environment. .

. 4 R .
When fungicides, bactericides, or nematicides are used for contro! .
‘of disease, special application methods and adherence to safety precau-.

tions are necessary. A fungicide is a chemical which kills or inhibits
fungi, and is the most common chemical control for the garden .

- t

13
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FUN/GICIDES
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Organic Inorganic -
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PﬂOTEcy FUNGICIDE SPRAYS

Spfys Must Be Applied
. Before Disease 13 Present

No Singte Fungicide
Wili Control All Diseases

.
ADEQUAIEGUNGIC!DE COVERAGE ~
GOOOD PERFOAMANCE
Q -

\_ ' J

o KEEP A RECORD OF-~

A P?:ducn and trade names used
B Percent active ingredients |

C  Dilutions used

4 O  Datesof apphication
.
o J
.
°
a
o
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¥ REDUCE LOSSES USE AN
"oTESRITLD CUNTRYE PHOGRAY
Hysistant Vi e
Cutzaeai Controls
Pasticxdes
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. B
a
N
A
) -
D{ICJ-H-%% :

Aruitoxt provided by Eic:

Fungicides may be used as a dust or a spray. Sprays are preferable
for disease prevention in home gardens. Fungicides may be classified as
either inorganic copper fungicides (including bordeaux mixture) or
organic fungicides.

~
. -
v

Protective fungicide sprays: (1) sprays must be applied before disease
is present, {2) no single fungicide will control all diseases, and (3) adequate
fungicide coverage equals good performance.

.

To assure safety, keep a record of the products and trade names
used, the percent of active ingredients, dilutions, and dates of application,

PN

Solving most disease problems in the garden is a simple matter of
- identifying the pest . -
- knowing and using the best control methods available
An ntegrated control program of resistant varieties,.good cultural prac
tices, and pesticide apg:ljcation is best for reducing Ipsses. ’

. *
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— AIR POLLUTION DAMAGE TO

VEGETATION -

-/

a— Plunts-~the very fbundation of lifc provides humans with {vod, shelter, clothing, fiber,
" medicines, and the essential oaygen we breathe. Without plants there would be no life on
cartih. The plants which are so necessary tv our being are now suffering from our presence.
Many technological advances have resulted in injury to virtually all types of plant lifc. In
North America, pollution has affected plants from the citrus groyes of California and Florida
to the pine forests of the East, West, and Canada. It is ‘estimiated that the United States
annually loses more than $650 million to pollution and its effects on turf, shrubs, trees,
vegetables, truits, and field crops. Pollution in and around ‘certain big cities has caused
truck tarmers, especially those growing leafy cr0p= (such as lettuce and spinach), to move

clsewhere.
M:\J(;R AIR POLLUTANTS Sulfur dioxide, fluorides, chlorides, ozone, PAN, ethylene,
" ... 7' " ammonia, herbicides, mercury, carbon monoxide, hydrogen
{ | x sulfide--all these can be air pollutants. The effects of these

gaseous chemicals on paint, icloth, rubber, glass, metals, stone
buildings, and similar materials may indicate their presence..
Among the most sensitive detectors is the green plant.

v . ’

v

Plants as pollution defctors -

1) Plants can respond to the presence of air-borne con-
taminants. Depending~upon the plant species and the
pollutant some may react to concentrations in the range

~ of less than 1 part per billion (ppb) parts of air,

2) Plants “sensitive to‘ pollution are widely adapted and,
thus, can determine the distribution of certain air
pollutants. Sulfurdioxide and ozone damage have been
traced to a sourcé 30 miles or more away. .

3) The severity of symptoms mdy be directly related to the
concentration of the pollutant Chronic and acute- -reac-

, - tions are known for most pollutants. . .
. : . .4) The parts of the plant that show symptoms may also
‘ collect and concentrate the polluthnt. These plant parts
T can later be chemically analyzed _to determine - which
¢ _— pollutant’is causing the problem.
5) Plants differ in their reaction to pollutants (sensitive pr
resistant) and are classified accordingly. It is, then]
. ' possible to make a direct identification of the’ plant
‘ problem on the basis of the species aff¢cted and the
’ symptoms expressed Where does pollution come from ?

! -

' ' | . M-1-H-1-39
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Color wheel. Some 200 million tons of air pollutants are '
released over the U.S. each year. This pie-shaped chart illus-
trates the relative percentages of air pollutants by source.
Industry's contribution has been decreasing since, 1963 while
transportation's contribution has been increasing. .

Y

. |
‘The kind, concentration, distance from the source, and
length of exposure to the pollutant, as well as meteorologlcal
/ conditions, control the extent of plant damage. . ;

1

Pollutants gain entry to the plant through leaf stomates
(pore. spaces on the lower leaf surface) or by chemlcally destroy-
ing tissue, both internally and externally. th certain pollutants -
concentrate in and destroy specific tissues is largely unknown.

-

\

Control - In summary, we can control air pollution. -
1) Proper legislation on. all levels--national, state, and
local--as well as its enforcement, should be, insisted

upon.

) 2) The problem should be eliminated at its source--
internal combustion engine, filtering, or eleetrOetauc
devices in industrial plants, ete. - ° . '

" 3) Plant breeding and selection is currently’ makmg
excellent progress.

\ * 4) Many pollutants can be filtered from -the air (for

commercial greenhouses)
5) Commercial .protectant sprays like 'ascorblc acid
(Ozoban); or fungicides like zineb, maneb, ferbam, and
thiram; calcium chloride, or calcium oxide; can.be
applied to protect plants from air pollutants,

' .

<
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-
@ SAFE USE OF PESTICIDES |

The use of pesticide products on farms, in the home and
‘garden, and in commercial establishments, has brought many
benefits to all of:us. Théir use on farms, ranches, and orchards

' ( : Safe Use of Pesticides \ is latgely responsible for the abundant production of food and

a

fiber which we enjoy today. Pesticide use has also improved
. the quality of the produtts we produce.

Peéticidés, used properly and with restraint, are, marvel-
TE e e " J ous tools for man. If used carelessly, however, they may
) , become dangerous poisons, harming you, your neighbors,
T i . children, livestock, and wildlife.

Protecting man and the environment from the hazards

: o of pesticides is the responsibili'ty of the U.S. Environmental
Gl Lo / Protection Agency, or EPA.

New-laws have been enacted to see .that shis responsi-
bility is carried out. As of October 21, 1977 all pesticide
producers and users were required to follow stricter standards
"4 than in the past. This study guide will discuss those standards

and offer additional suggestions for the SAFE USE OF
'PESTICIDES.

+

. | . ’ ' \

Before you can use-or evéh purchase-4 pesticide prod-
uct, you need to know exactly what you are about to use.
There-are various types and f rmulations from which you may
choose. Any misunderstanding on the part of the applicator,
can lead to disappointment and disaster. ot

~ -
Pesti.Cides - , -
{Defined)
Ay ‘/ " -
\ ~ m -
e Chemicals or mixtures of chemicals ‘A pesticide, first of all, is some chemical or mixture of °

;chemicals used to control any insect, plant, animal, or plant
jdisease considered to be a pest. There are several typés and
subdivisions of pesicides that are available. -

used to control any insect, plant,

- animal, or plant disease considered

. ‘ ;Ki)beapest.

r £
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) \ Too often, the word “insecti¢ide” is confused with the - -

( Types of Pesticides word “pesticide.” As you can see from this list, insecticides ‘are.

) Insecuicedes ’ only one type of pesticide. -

2. Fungiades * Insecticides control insects and insect relatives; fungicides.

3. Herbicides prevent and control fungi that cause plant disease; herbicides

4. Rodenticxd control weeds; rodenticides control rats, mice, and other

5. Nematicud rodents; nematicides control nematodes; defoliants and

6. Detobants & Desiceants L desxccfmts are called harVest-aids--defollants cause leaves to

7 Bactencdes - . . drop prematurely, while desiccants cut through the skin of

* 8. Muedes .. insects or leaf surfaces of plants, and cause tissue to dry out.
. . > . ‘e
9. Repellents & Attractants ) There are also bactericides, which control bactefial dis-

- ease; miticides, which control mites; and tepellants and attract- *
5 . : ants, which are used to drive a pest from, or lure a pest to, a
certain location.

-

f ~ Some of the formulations available°are: .
N Pesticide Formulation ] Solutions (abbreviated .by the letter *S”), which com-
. pletely dissolve.when added to the spray tank and wxll not clog

- o Bap equlpment — .
g . F -

. o Emulsifiable Concentrates (EC or E) are liquid formula-
5 ' . *§. tions that, when mixed with water, form a “milky” emulsion.
A ot e L e o Little agltaﬁon is necessary. )

Wettable Powders (WP or W) are dry formulatxons Strong
Ny agitation is needed to keep them in- SUSpenswn

Soluble Powders (SP) are like wettables except they
completely dissolve when added to.water z

Flowables (F or L) are wettable powders sdld as thick

: N ) liquids to make them easier to add to water.
' Y ) ;o Granules (G) are applied directly to the soil or plants and
< = : are usually safer to apply than other formulations.
¢

. . ‘When choosing and ‘using a pesticide formulation, always
; ‘read the labe] on the container. A pesticide label will contain
the following information.

1. A‘“general” or “restricted” use classification statement.
2. Directions for use and the number of days to harvest or . -
slaughter. .

. 3.° The brand or trade name. . ( -

4. The type of pesticide and the kmd of formulation. ' -

5. The name and amounts of all active ingredients.
. 6. The words: ‘“Keep Out of Reach of Children.”

.7- The signal words. - ~

8. .Name and gddr of the chemical company.

9. EPA registratioﬁnd establishment numbers.
10. The net content. - e
11 '
12
13

Storage and disposal precautions. —— .
The reentry interval, if applicable. - C L wg
Hazard or precautionary statements. :

Q J-H-1-42 S . Let uslook just a little closer at some of the label information. . .
ERIC ' |
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Every pesticide label shows whether the contents are for
general use or restricted use. If a pesticide will do little or no.
harm to the applicator or the environment, it will ‘have a
““general use’’ classification. |

Restricted use pesticides are those which, even when
handled and applied as directed on the label, could cause dam-
age to the environment or to the people using it. These pesti- |
cides may be applied only by someone whe is gertified, or

i
under a certified perspn’s supervision. To be certified, both !
:
|
1

o0t 4 s & e s

I

F

X
00 T )

private and commercial applicators must meet state require-
ments. .

<

Ingredient Statement
* t . 4 .
' The chemical that is toxic to the pest is listed as the per-
_ L cent (or pounds) of active ingredient in the formulation. Inert
ot ottt et + e e A == I%] T ingredients (inactive) do not need to be identified except by
o = E . ;: the percent of the formulation that they constitute.
L R . .
o s i 3o,
e - oy . ,

The pesticide label contains precautionary statements
concerning hazards to the applicator, children, domestic
animals, wildlife, and the environment. First aid treatments,
precautions to avoid injury, and warnings as to whether the
pesticide is flammable, will appear on the label.

Pesticides be used only* as the label directs, except
where special federal regulations specify use at a lower rate
than recommended.

If you violate the federal law, you are subject to a $5,000
fine for each offense. Criminal penalties can be as much as
$25,000 or one year in prison--or both. ‘

172
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strictly, ot severe harm could result. .

proper applicétion could cause harm to you, your
family, your crop and livestock, and the environment. Besides,
improper application is against the law.

5 .
L
Reentry Statement .

-Immediately after applying a pesticide, it may be danger-

ous to reenter the field or area for a certain length of time.

e - Always check the label for the reentry statement. -
. s L e ': N Remember, the spray that kills bugs and disease can hurt
et s o B ' R )iou, too. . |

1 ‘ : *

\ -
b . . V4
3 ‘ o B .
[ Storage and Disposal Direction Q . > -

The label will tell you how to store and dispose of your
pesticide container. Make sure you read the label! Some types
of disposal methods are prohibited for certain pesticides.
Check fabelling recommetidations for where and how to store
the pesticide; hoW®to decontaminate and dispose of the
pesticide container; plus how and where to neutralize and
dispose of surplus pesticides.

1ot
i

%
—_T .
, 1t ! B
s, |§; km 1" i
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| The signal words found on-labels are important guides
' Signal Words to the relative toxicity of the pesticides you are using. ]
| | DANGER means the pesticide is highly toxic; the word

-
nm ’ 'mmﬁ . poison printed in red and the skull-and-crossbones symbol are
| also required on labels-of highly toxic pesticides. (For example,.

!
;\0:0 S a highly toxic insecticide would be Dyfonate).
S B m“ ’ Gllﬂllll WARNING means the pesticidé’ is moderately toxic.

Mgy Toeie ’ . o “ e
), —— (An example of a moderately t‘OXIC herbicide is Ramrod).

e j CAUTION written on a label .means the pesticide is

slightly toxic to reldtively nontoxic. (Banvel would be an

example of a slightly toxic herbicide.)
Q - . ' )
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O . The label will always tell you to keep the pesticide.out

. of the reach of children. Do not forget to obey this warning.
ﬂ'ac"ca' Treatment, Regsstration \ . The label will usually contain a statement of practical treat-
. ment, also. It will give the directions for the proper action to
. " i be taken if the pesticide’is swallowed, inhaled, or contacted

k. s oo TN ey 7 with the eyes or skin.

If there are probléms or questions, the manufacturer’s
name and address appear on the label. In addition, the com-
papy registration and establishment numbers are listed,
should you nged to contact the Environmental Protection

?/,Age‘gcy. They prove that the company is legitimately regis-
tered. It is against the law to use a pesticide which has not
been registered. N 3 ¥

a
'As nhentioned earlier, the label will t&ll you how much
pestijcide to apply. The rates of application are determined
thrgugh tests on tolerance. To determine tolerance levels,
studies are done on test animals and crops to find the acute
(or immediate) and the chronic (orgradual) toxicity of the
chemical. Then, the length of time the pesticide remains on
the target crop or animal is measured. A possible long-term
injury, such as build-up in man or animals, is studied.

Rucuctise Thiew gt
9 Iyt Contan Resadue Through
Dwect Contact

° All food or feed which contains even a tiny amount of
pesticide residue at harvest or slaughter must have a toler-
ance. A residue in food or feed may be the result of direct or
indirect contact with the pesticide.

. 0

Days to Harvest

t

b4 ° sePM 2 PPM
4 Oavs Harvest Day a
Since residue amounts are determined and“safe tolerance
. levels are set, you can check the label to find the least num-
N ber of days between the last pesticide application and the

time for harvest (or slatighter). Harvest or slaughter should

not be attempted before the time period is over. When the °
food or feed is at or below tolerance, it may be sold.

foi::;?:um

. "‘ ! v . v
Resdue Residue '
57 301y, Uenotes Festicade Roy due - .
- Tolerance Level o : \

- . . Tolerance is always Set at least 100 times smaller than
TE/QIIME /\.a /ZQ times (:;8 the highest dose which has no effect on test animals. For
than 5""#5 e dose example, if 200 parts per-million ¢ppm) of a pesticide have

no effect on test animals, then the tolerance for the pesticide
on any food or feed crop can be no higher than 2 parts per

Example : u
‘ ' ?00 P?m- [\"3[\931- S¢1°e dose million. Food or feed which is intended to be eaten must

At of Below
Tolerance the Lron

be below the tolerance level. . .

| K jélcmme.”ﬁ J.PPM / - .
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( Ways Pesucides s - \

¥

/ Selective vs Nonselective Herbicide \

‘with little or no injury to other plants in thezame area.

-

Accidental Deaths

Accidental Pesticsde Deaths i uhmn.lt
Fi*toen Year Perod

O L N P S, - . PR

Cause No ot Deaths Percent ot Total
In use 1% 43
1mproper storage - 16 46
* tmproper diposal 3 8°
a
®  Unknown ~t 3
a .
Tota) k1) o 100

, (.
- — e S —- _—
L/'Data trom 19601975 -

Routes ol Entry 9

————— —————
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>
Pesticides and the Human Body \

" Pesticides attack pests in a variety of ways:

1. antact Poison is used as a surface spray, dust, or in
soil incorporation, and has to touch or be to hed by,
the pest.

2. Stomach Poison is used as a bait, sprdy, or dust and
has to be eaten by the pest.

3. Systemic Poison is used as a surface or foliar spmy,
pour-on, injection, or granule. The systemics may be
absorbed, injected, or fed into the plant or animal to
be protected When "the pest feeds on this plant or
animal, it eats the systemtc chemical and is killed.

4. Fumigant Poison is dpplled as a gas Or s a liquid,
which then vaporlzes

~

¢

One type of pesticide which can be classed into two
groups is herbicidgé:eThey@an be selective or nonselective.
A nonselective herbicide would be used to kill all plants in
the area, while a selective herbicide is used to kill some plants,

*

In a recent 15-year period, 35 people have died in
Ilinois from pesticide poisoning, The larger perceritages of -
death occurred” when people” were not ' careful in using the
pesticide and when they did not store the pesticide properly.
Each year in Illinois, about 680 children under the age of
twelve are treated for ingestion of pesticides, mainly because
the chemicals were not locked in a safe place, out of reach.

They account for only six percent of child ingestion )
cases, ranking below medicine (59.8%) and household prepar-
ations (13.3%), but you should always treat pesticides as
potential poisons. It should be noted that agriculture hasa .
good record-only one of the 35 deaths occurred from pesti- -
cides used on the farm. Let us work to keep agriculture’s
record a good one. - -

{

.

* When working with pesticides, you are being subjected
to various kinds, of exposure. Before a pestlc1de can Harm
you, it has to enter your body:

orally -- through the mouth and digestive system,
dermally — through the skin; ‘
inhalation —through the nose and resplratory ,system

Rz
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Acute oral toxicity\is expressed by the LDggq value.
LDg refers to the dosagewhich kills half of a large group of
test anipfals. (LD means lethal dose). If you know the LDgq
of a pdsticide, you can estimate the amount likely to cause
death (the probable lethal dose) by referring to the ratings
in this transparency.

The ratings range from extremety®hazardous to slightly
hazardous. The probable lethal dose for a 150-pound adult
varies from a few drops to more than two pounds. Therefore,
the lower the LDg( number, the more lethal the pesticide.

Some examples of highly toxic chemicals would be the
insecticides Temik (aldicarb) which has an oral LD5( of 5 to
10; and Thimet (phorate) which has an oral LDg( ranging
from 1 to 3. Those which are somewhat less toxic are Sevin
(carbaryl) with an LDgq of 500 to 850; Malathion (mala-
thion} with an LDgg of 1000 to 1,375; 'and Marlate

(methoxychlor) with an LDgg of 5,000. The herbxmde
AAtrex (atrazme) has an LDgq of 3, 080.

¢ v

Dermal exposure 1siskin contamination. It can occur any
tume a pesticide is mixed, applied, or handled, and it is often
undetected1fs seriousness depends upon ¢1) the dermal toxi-
city of the material; (2) the rate of absorption through the
skin: (3) the size of the skin area contaminateds and {4) the
length of tlme the material is.in contact with the skin. Like
oral expdsure, defmal exposure can be expressed as an LDg(
value.

Rates of absorption through the skin are diiferent for
different parts of the body. Using absorption through the
forearm (1.0) as the standard, absorption is over 11 times
faster in the lower groin area. Absorptlon through the skin in
the scrotal area is rapid enough to equal the effect of inject-
ing the pesticide directly into the hlood3treaft. At this rate,
the absorption of pesticide through the skin into the blood-
stream is more dangerous than swallowing it. "

r

t
[

A
Inhalation exposure results from breathing in pesticide

vapors, dust, or spray particles. Inhalation exposure can
occur from the applicator: smoking; breathing smoke from

-burning containers; breathing fumes from pesticides, while

applying them without protective equipment; and mhalmg
fumes immediately after applying a pesticide.

® e
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. All{/;eople who use i:esticides should be familiar with
the symptoms of poisoning. If any of the,symptoms listed
occur, consult @ qualified physician ahd tell him or her what
pesticide you were using. In fact, it is a good idea to bring'
the container or label with you, so the doctor can read the
prescribed treatment listed for the specific chgmical con-
tained in the pesticide. - ¢

~

J s

When using any pesticide, wear at least a wide-brimmed,
_waterproof hat (or plastic “hard hat”), a longsleeved shirt
_and long-legged trousers, or a coverall garment, and boots.

When handling pesticide concentrates during mixing and
~Joading, or when using highly or moderately toxi¢ materials,
you should also wéar unlined rubber or neoprene gloves and
boots, and goggles, Trousers and sleeves should be worn
outside of boots and gloves, to prevent pesticides from getting
inside. If you will be working in a mist, or your clothes might
| become wet, wear a waterproof suit. . ’

Clothing worn durirg pesticide handling shouldhever be °
done with the family wash, but should be washed everyday
- after exposure to the pesticide. Clothes contaminated with
highly toxic chemicals should .be discarded and burned or
buried, » .

I G

\ | ~ When mixing concentgated,highly toxic pesticides, wear . -
all protective clothing and equipment, including a respirator. ’

° 5 S ° 9
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. There are a number of t;'gpes *of respirators which you
could use: ° ° . . o .

-  the cartrid'ge‘ respiratdr‘, when you°will be ex;osed to
concentrated chemicals for short; periods of time or

long time;

- The gas mask or cannister respirator, when expose& to
toxic fumes in heavy concefitrations for long periods of

. time; . .
oy air-supplied respirators and self-contained respirators,
when oxygen supply in the air is lowror when.éxposed

to high -concentrations of highly toxic pesticides in

enclosed areas. . o . o

- You should make sure the respirator you are using fits
properly on your face, that the filter is checked at least eviry
B hours of use, that the face piece is cleaned with detergent
and warm water, and that you are using a respirator which
has been approved by the National Institute for Occupational
Safety & Health. A stamp will appear on the respirator with
the letters N-I.O-S-H. ~ -

~

s
4 .

" When transportii?@ pesticides, never carry them inside a
tcar or truck cab. Secure the containers to keep them from
shifting, rolling, or béuncing. Never transporf livestock feed,
seeds, or'grocerigs irr the same load with pesticides. Children

. should never be allowed to ride on or near ‘the pesticides.

- - ‘exposed tolow concentration of toxic chemicals for a-
&

" Carelessness,in moving pesticides can result in" broken con-

tainers, spills, -contamination;+and injury to- people and
- ‘animals. . ) 1

o~ -’.' , Y -

After pesticide application, wait at least until the de-

posit has dried or the dust ,g,as settled before reentering the

, field, ‘even with the least *hazardous pesticides. Check the

label for reentry time. Do not allow workers, childfen, Tor

*other peéisons to reenter the area until the reentry time has
. 4 ]
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" "', Storing Pesticides ' 7
. : . - In"your work, do not get in such a hurry that you forget
’ : to store the chemicals. Pesticides should be stored in their

original containers and placed in a safe, dry, well-ventilated,

T1] i = X and locked place. If the original label has been removed,
T ! KEEPiOUTY | . 'label it, seal it, and put it where children and animals cannot
gw : i i - | reach it. Empty containers should also be put in a locked
RE '}, PesTCEs | lace or disposed of in the directed manner. '
. ’ i4 i L'—AJ.A—‘._.L:T:—&AJ p ‘ . p R
k‘, / - L
. . \
. . IK “. - hY \
o ' - A Y
s Q -
3 . ~ ) !
" Rinse » and Drain Procedure Containers which appear to be empty still contain small
. ~ amounts of pesticides aftér they have been rinsed. Use this
’ . - rinse-drain procedure to prepare containers for final disposal: ~

1) Empty containers into the spray tank and drain in a verti-
cal postion: for 30 seconds. 2) Fill the container one-fifth
to one-fourth full with rinse water or oth:?iluer;t. 3) Rinse
thoroughly and pougjinto the spray tank afid drain in a verti-
cal position for 30 seconds. 4) Repeat steps one through
three until the container has been rinsed three times. The
rinsed container should then Be punctured or crushed for
’ recycling or burying. .

/ ) . ) \ There are three groups or types of pesticide containers{

B - - Containers which burn, and do not contain mercury, lead,
N 4 cadmium, or arsenic pesticides, should either be burned in
S v - " -§ special pesticide incinerators or in small numbers in the open
MR WY % (in keeping with local regulations) or buried in a special
g = WS e S | landfill: You may wish to bury it yoursélf. Each should be
. . SRR o i 4 ° buried singly at least 18 inches (46 cm) deep in open fields.
¥ -~ -
. . z J oo [
= o S, , ) 10(} u
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Persistent Chemical Contamers

Move Crushed and
Punctured Pesticide Containers
to a Sanutary Landhll

F.ILFRA.

.Y

1. Classification

2. Certification

3. Compliance

Containers which will NOT burn and will havgheld the
,same pesticide as those just fentioned, should rinsed
tboroughly

After rinsing, they should either be returned in good
condition to your supplier for reuse, delivered to a scrap
metal dealer, or grushed and buried.

Containers whlch held- organic mercury, cadmium,
le.a, arsenic or inorganic pesticides, should be taken to a
speclally designated landfill, after they have been rinsed.
Surplus pesticides must also be taken to a specified landfill,
to avmd human hazard or contamination of water supplles

]

Many of the areas covered in this lesson are based on the
1947 Federal Insecticide, Fungicide, and Rodenticide Act,
"which was amended in 1972. The amended act (called
“FIFRA” for short) states that-

1Al pestncxdes must be classified as either geheral or

Al

‘ restri

2, ;()phcator must be certified as competent tb use any

of the pesticides classxfled for-restricted use.
‘3. Anyone who does not obey the law is subject to fmes
and Jaxl terms .




Pesficides can be used safely, if you are awarg of their
potential hazards. It is when they are handled, stored, or used
carelessly that they become dangerous. Careful use can re-
. duce the 1isk of accidental pcisoning and environmental

qarm. Here is an important list of eleven basic things which
. vou should remember when using pesticides: »

1. Select the correct pesticide and applic'ation equipment
for the particular pest problem. . 4

2. Read and heed the label. Follow all directions a&‘
observe all safety precautions. Pay particular.atteption
te specific warnings and first aid measures. Consult your
dealer or an agricultural authority if you have anf ques-
tions on usage of the product. Make sure everyone
working with you also understands what to do.

3. Use the appropriate personal protective equipment to
shield you from harmful contact with toxic materials.

’ , S , 4, Mix accurately -and carefully.~Keep children, pets,.and
e nonworkers out of the area. Clean up spills. Return
- Pl unused pesticides to safe storage promptly.

5. Thoroughly rinse and drain empty glass, metal, or
plastic pesticide containers. Keep empties in a safe place
v until they can be discarded. Never leave them lying
\ . ) around. ° ’
6. Set up application equipment for proper dosage and
. apply carefully for good coverage, with minimum
. drift. Avoid pesticide application on windy days.
] 7. Clean up. your application and protective equipment
. ) when finished. Do not smoke or eat until you have
changed clothing and washed up. °
) 8. "Post or identify treated areas, to warn people to stay
~ . out. .
' 9. Store pesticides by themselves in original labeled con-
v ! ) = Y tainers in a cabinet, room, or building that can be
: locked. o )
10. Dispose of excess pesticides as suggested-by the label.

. ) . 11. Identify pesticide storage with a sign at the building
- e , entrance and another on the door-to the actual room or
£ ., cabinet where they are kept. This will inform visitors

. . . ) and firefighters where pesticides are stored, so they can

take needed precautions. "

a

ce

As you work with pesticides, “seek to learn and under-
stand more about them. Find out how they can ‘serve you
safely. The best type of pest-control plan is one which uses
integrated control, putting all control methods togethe¥into '
a planned program to achieve pest control, while at the same.

e time protecting peop-lle and the environment. , . . ‘
- o v QA ' . . .
- < ‘2\ i . . -,
Q ° " ' i ° ) ’ .
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More information ubout pesticides can be obtained from
the U.S. Environmental Protection Agency, Office of Public
Alfairs, Washirigton, D.C. "20460: or the. regional EPA office,

'EPA Region 5, 230 South Dearborn, Chicago, Illinois 60604;

or Cooperative Extension Pesticide Training, University of

linois, Agricultural Entomology, 167 Natural Resources

Building, Urbana, Illinois 61801; or Vocational Agriculture

_ Service, Umversnty of Illinois, 434 Mumford Hall Urbana,

Illinois 61801.
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. SAMPLE TEST QUESTIONS
"AND TEACHERS KEY

v

Identifying‘ énd Controlling Pests of Horticultural Crops

¥

What are the 3 most gommon pests?
a. Diseases
b. “Insects -

c. Physiological Problems‘

Name 4 problems that commonly occur as a result of the culture of the °

plant. . o
- ' ° »
a. .Nutrient Deficiencies climate *

" b. _ Nutrient Toxicities T ) ) other (see information ’sheet%

c. Soil Problems

d. Chemical -

i

What problems qccur inythe greenhouse that may cause the poore
germination of seeds? /_ : . .

a.- |Improper temperature /* High Salts .~

b. Improper Moisture Chemicals

c.. Lack of light

d. Damping Off L S

ldentif'y 5 relatives of insects thaE are tho‘ught of as insects.

. .

a.- Mite

b. Tick - -
.. Spid
- . Spider
d. Millipede
‘e.  Centipede
What is‘a pathogen?” . L :

.

- . |
A _plant disease is any condition which causes abnormal plant develop-
. \ .

meng.
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:6. Name 4 common plant diseases.

%

a. Fungi Voo ‘ .
b. Bacteria R .

-

T C. Viruses

d.  Nematodes .
—_— ) .
7. Three factors are necessaryg before an *ihfectious disease can. occur
. they are: i . {

- * _
2 Susceptible Host Plant :
b. Favorable Ervironment } N e |

c. Causal Organism

_8. Describe the difference between complete and incomplete metamorpho-

5|$
a.  Complete: Egg Larva Pupa ~ Adult
b. Incomplete: Eg_g_ Nymph ‘ Adult

9. Insects are classified by their mouth parts and the damage those
- mouth parts inflict on plants. Name four types of insect mouth

parts. o .

a.. * Chewing o Lapping .

b.  Sucking " Sjphoning’ \

c Sgonging‘ ‘ N ‘ ) " -“ 3.

. ?

d. Piercing Sucking

1Y

10. ldentify 6 injuries which occur "to plants, as a result of machjne dam-

age. \
. 5 Q

a. Lawn mower damage taking the bark off trees

b. .Lawn mower-damage‘due to poorly sharpened hlades

- c. Compaction damage due to heavy traffic of construction

d. Leaking oil from a vehicle on turf ‘

e. ScalMlturf from’ mowing to close

f. ‘Dusease damage ‘due to Boorly pruned plant material - ;

.
v . '

v
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11. " Identify four animals and describe the dama

materials.

a.

b ° - Y
.. .

»

o

ge_they can do, to plant-

*

What is the simplest and most effective method of disease control?

12.
a. Plant 'Disiea%e' Resistant Varieties

.'13.-:Why is it important to keep a ‘record of chemicals used on pests?l
a. Safety '

14. Identify t‘:h.e’information to be l;ept in a chemical record.
a. Product and tradé name used

b. ‘Percent of active ingredient . '

£

c. Dilution used »

d. Dates of application !

{
15. ldentify the 6 major air pollutants which are pests to plants. .

= e -

¢

M-1-H-1-57

a. Sulfur Dioxide
*
b. Florides -
c.  PAN . &
.. d. . Ozone , - .
s €. Ethylene !
f. Chlorides e .
16. g4 What _eonditiohs determine the amount of damage done by air pollu-
' ? . o
tants? _ . ) .
a.. Kind T
b. Concentr"ation/ . *
- . . N ¢ . - . -
c. Distance from the .source ) . N
- . d. Length of exposure- ’
~e. Meteorological Conditions . b
. ; ) ? ~
.\ ,l. ] Q} -
.. \ ‘ . - 18"\ ! ’
., - . o)
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17. How do pollutants ertdr the leaf?

ra

. a. through the stomata
18. Identify 5 types of pesticides.
. a. Insectici_d'es‘
b. Fungicides
c. Herbicidt;s
d. Rodenticides
e. Nematicides

3

Defoliants and Dessicants
Bactericides
Miticidedes

Repellants and Attractants

19. “What do .these abbreviations stand'for on a pesticides label.

S ' .
EC or E

WP or W
sp ’
L'or F

G

~

20. - What-is Oral and Dermal Toxicity?

21. Describes the parts of the pesticide label.

_ . e

(

I3

22. I&entify the steps to follow in safely using a pesticide.

1.

3

2.
3

[8,] >,

‘Solutions

Emulsifiable Concentrates

Wettable. Powders

. - ) )
Soluble Powders S
Y v
Flowables .
—_— . .
Granules - ‘ ) -

,
~
N
©

~
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. TRUE (+) - FALSE (0) y

|
|
0 . 1. A mite is an insect. B . 1
1
|

‘ + 2. A termite is an insect.
+, 3. An insecticide is a pesticide. )
B 0 4. A herbicide is not a peeticid: . * ,
T+ 5. There is a species of,aphids for almost every species of
. plants. .
0 - 6 Scale insects feed on. vegetation by chewing.. , . .
-+ 7.  Some insects have piercing'-sucking mouth parte.
+ 8.' A boxelder bug is an example of.an insect that has indfom- -
) plete metamorphosis..
. + 8. The lady beetle is a beneficial insect.
+ 10:  Chemicals- are the number one weapoh for immedi;te control

of insect pests.

o

MULTIPLE CHOICE (Mark appropriate choce of A, B,mC, or D)

D 1. The s;tages of complete ’metamorphosis or development are:
> ~ . . B 4 -
. o _A. Egg, nymph, adult ' .Y
. ‘ B. Egg, nymph, pupa; adult t
C. Egg, larva, adult - .
D. Egg, larva, pupa, adult . . 7
D 2. Different kinds 6f\insect mouthparts are:
. ‘ A. Siphoning and lapping
B. Chewing and sponging y Y

! , °C. Piercing-sucking and sucking
D.. All-of the above

LX) i

A 3. Systemlc ponsons kill insects by:

A. The insects feedlng on the chemical from the sap of
the plant\which in turn acts as a stomach poison.
Contact

Attacklng the nerve ‘centers

All of the above \

onmw
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B .- _4. The following is an insect: ~
A. Tick
B. Chinch bug
.. C. Mite )
o + D. All of the above
C 5. "Approximate number of insect speC|es that p\ave been identi-
. fled - Y
™S . [ ‘
© e RN A. More than 10,000 .
o B. .More than 300 000
C. More than 1 °000 000 .
A 6. An example of a beneflclal insect is_the:
A. Praying mantis *
B. Thrip
© o L. _May beetle , ~ )
- w D. Carpenter ant ) . '
D 7. Characteristic nymphs:
. A. Hatched from eggs , v
ey ———— B. Go through-a series off molts - - e — - ]
* C. "+ Look like-the adult insect _
D. . All of the above .. : i !
’ N b . ) ”
C 8. Insect reprodg‘gtior) without fertilization is iown a’s":\," o
* : b3 \ - } ~
¢, A. Entomology: . 1
- . B> Metamorphosis ‘
N C. Parthenogenesis
f ) ’ D. Nematoditis , <
& -4 ’
D 9. Destructive insects may be affected by:
&, A. Parasites ' ! - .
B. Predators - .
C. Pathogens . .- )
) D. All of the above|. U v e
-2 D 10. A cultural control of insect pests: . .® ‘
A. Spray tree with systemic or contact poison ’
8. Use adequate fertilizers
C. Select vigorous healthy plants . -
D. Both Band C ) o L
158y
! . N ~
P =
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MATCHING (Select the matching answer from the right column that
most accurately fits the item or description in the left
P colimn. Make selections according to information presented
in VAS Umt 5021. )
I 1. - Assassin bug .A. Used .especially to control insects- with
H 2.. , Metamorphosis_ ., chewing mouthparts ’
J 3. Parthogenesus B. A miticide
A 4. Stomach poisons G Kills itself .,
K*5. Contact poisans D Insect .lure )
F 6. Larve . E.. Resembles the& nymph: .
. B 7. ’Acaracide “ F. Worm stage (caterpillar, maggot, or
. L 8. -Gall grub) .
D 9. Attractant:® G. Beginning the control with a
M 10°  Cherical sterilant = "partho" insect powder
- o £ L eH. Change in .shape and appearance from
c .o egg to adult
. ,° 1T Beneficial insect.
L., " "+ J. Reproduction without fertilization of
, . f the egg '
K. Used on insects with any kinds of
# . . mouthparts : .
¢ L. Abnormal growth appearing on leaf
) © or twig S ,
. . - — —M~-Affects—insects' capacity-te reproduce— -

I 2

9 -

COMPLETION (Wr‘i:te the agproprlate word or words to complete ‘the state-

ments )y . c .
1. Most borers that.attacf< trees or shrubs are the larvae ‘of beetles
* or moths. .,

2. Mites are especially destructive to . evergreens
. . 7/ 3

3. Aphids have sucking: - ” mg;uthparts’. ) : ;e

¢ N ’ 2

4. Scale = insects are smaﬂ" andamconsplcuous, and are likely "to

be overlooked until the branches ’of: infested trees or shrubs are .

encrusted with them.
5. Heavy mfestatlons of aphids usually produce a ndtlceable amount of
honeydew , on which sooty mold may grow.

Avoid repeated - or prolonged _contact of insecticide with- your
» skin. , . .
7.' An _antidote  is a remedy used to counteratt the effects of a poi-
sen. . ) ! K ,
N N N Ve k4 .
8. A _parasitic insect is one that lives in or on the body of another
» Jdnsect, ..
e \ 4
. J ‘ 1 {‘-l, ) ) A
° B "j"\lq - E} ; - .
v e T +
: — A M-i-H-1-61
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s A . - .
d as a small- invertebrate animal with

9. An insect may be define
three body regions and _ six .

10. To detect the presence of insects before they cause serious damage to
* valudble trees and shrubs, you should examine the plants carefully at
. 3

least once a weeK during the growirlg season.

g -

jointed legs.

ESSAY QUESTIONS
1. Relate.the safety precautions\ that ‘must be taken - with insect‘icides SO
they will-not be injurious to man and animals.

(See page 8) VAS Unit 5021

» .

2. How do you tell a termite from an-ant?

.

' (See page 3) “VAS Unit 5021 o

»
-
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PROBLEM AREAS:
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feeding of the family dog s

feeding of the family cat
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feeding of ‘the family horse
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- ... .—-area to their local situation.

. expresstd in these

) K 4

UNT |: URBAN ANIMALS
_PROBLEM AREA: CAR? ND FEEDING OF THE FAMILY DOG

-

. ‘ .
SUGGESTIONS TO THE TEACHER:

K N

. This problem area is dgsigned for use'with freshman or beginning
students in a horticultural \or. agricultural ‘occupations program. The
recommended time for téaching this problem area is during: the wirter
months when working outdoors is not practical .

The- estimated instructional time for this problem area is 5 to 10 days.
If the teaching plan is limited to classroom discussion with little or no

»

-~

practice or observation, the instruction can be 5 days or less. ' If the -

+ students are to be ‘involved in’other activity exercises, the instructional
,time will need to be increased.

o)
-~

It is suggested that ;Srior' to teaching the.f‘eeding portion of this
problem area that all students will have received instruction .in Basic
Animal Nutrition as presented in VAS Unit #7026a and 1013a. .

The instructor is encouraged to conduct a local search ‘to locate other
supplementary materials for use with this™-problem area. The items in this
packet are for reference or modification as instructors adapt this problem
. X

CREDIT SOURCE: °

- . These materials were developed through a- funding* agreement,
R-33-21-D-0542-388 with the Illinois State Board of Education, Department
bf Adult, Vocational and Technical Education, Research and Development
Section, 100 North First Street, Springfield, lllinois- 62777. Opinions
aterials do not reflect, ndr should they be construed
. as-policy or opinion of the State Board of Education or its staff. - .
The teacher's guide, sample test.questions, and student worksheets,

-~ were developed by Jim Ethridge. Test questions were prepared by the
Vocational Agriculture Service, University of lllinois. Suggestions and
guidance in the development of these materials were provided by the

Metropolitan Core Curriculum Pilot Test Teachers.. The information sheet
author is unknown. ) .
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- TEACHER'S GUIDE

Unit: Urban animals - . ' ~

[ ~

Problemf area: Care and feedmg of the famlLy dog

At the conclusnon of this pr‘oblem area students wift be _able to:

.!

° +1. " ldentify Jproblems found in the_carlng of dogs.
. ' 1

’ 2 Determine the needs qf a dog in a+household.
. ~ ,
3 Properly care for a dog (while yqing % pregnant too).
¢ . - '
4. Properly feed addg. -, ‘ )
5 Seek out addltlonal mformatlon on h|s or her dog.
6 Identify the dlverSIty of the dog mdq,stry
7 Name six classes of nutrlents and explain their func-
tion.
A .
: 8. Explain the characteristics of a good ration.
" g. _Describe the major characterls'm:s—to—cmsrder— when—
. ’ “selecting a dog. . )
10.  tdentify the major parts of a dog. ) . .

1v.

11.  Discuss the common uses of a dog and the characterls-
tics lmportant for each use.- »

12. Identify integnal and external pests of dogs
SuggeSted lnterest approaches:

/

1. Attend a dog show:.

.2. Visit a veterinary hospital.

3. Visit a kennel and/or dog pound. “5 '

4. Bring feed sample to class and have students trN *
v .ldentlfy the contents: 4 \’

5. " .Have évailable ‘feed tagé on food labéls and have

»  students :ldentlfy the nutrlent content of each food-
stuff.

6. ° Ask_students to explain what they‘vféed their dog and

guidelines used in considering food selge:tion.
~N ) .
. A
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#.  Show films from breed associations deplctmgr\ eal
>+ breed characteristics of dogs.
8. Use discussion groups to have the class develop a list
- of char‘acterlstlcs to consider when selecting a dog.>

”n

Arﬁti;ipated -pr‘oblems and concerns of student5°

1.  What do we need to know about feeding and caring for‘\
. dogs in orde‘r to accomplish our objectives? \

82, What is the history o{the dog?

. 3. What “are the major breeds of dogs used as household
pets?

\T'/'What—are—the—ﬁx—breed—gmupmgs—of—doga

T meeee———
4o

j 13.  What are some tips for training dogs? - -

How IS78 dog selected for the household? . ' -

5 ’
| 6 ‘How-can a dog be housebroken" .
7 . How should a dog be fed? ’
* 8., What accessoried are need;ad for dogs? ‘ '
9. To mate or not to mate, is this an lmp;)r‘tant ques'tlon"

e —

. 10. ‘What needs t_be done wmtth |s—pregﬁaH

and when the puppies are born?

11.  How are pupples weaned? t

12.  What are some tips on grooming dogs?.

A L/

14. What are the major disesases and parasites of dogs?
1

"+ 15.  What are the symptoms of a sick dog?
/. 16. What are the parts of the digestive system?

17. What are the parts of the 'ruminant stomach"

.

. 8. What. is the function of each part of the dlgestlve
~ system?

« -

19. What is a .ration? What is a balanced ration?
. s

' .20. What are nutrients?

135 ' '
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21.  What is the function of each nutrient?

3
.‘ . 22. - What are the characteristics of a gobod ration?
' 23. What is a good ration vs. a balanced ration? :
R v 24. What are the differences” among concentrates, a rough-
age and other feed materials?
~ .
’ 25. What are "rules of thumb" used in feeding dogs?
* - % 26. Why do dogs need water? What are water needs for -
' ' dogs? .What problems are.involved in over- waterlng
dogs? -
3 27." When should ,a dog be fed" How much should dogs be '
. o fed? . [ : i
28. How does oke determine nutritional requn‘ements -of )
- dogs that are\young, adult, pngnant or orphan ani- .
~ - mals? . ) . ] .
29. 'What are the, main uses of dogs?
30. What are the dlfferences among selecting a dog for !
breeding, working or f’or a pet? }
. 31. What terms does one need to know when |dent|fy|ng
parts of a dog" : -
[ ——-32- - What parasites are found in or on dogs? -
o AR'K*I\
VI. Suggested learning activities and experiences: : .
1. Distribute VAS Unit 10?6a, Dlge’stlon in Animals, and
have students tentatively answer the ‘identified prob-
\ lems and concerns : - _
& 2 ldentify and define the important terms related to
animal feeding. ) .
; ; 3. ldentify and d|scuss the purposes and characteristics

of good rations.
- 4. Use the Warksheet "Digestion in  Animals."!  Have
students complete :and turn |n for evaluatmn refer-

ence (VAS #1026a) ‘ CoL
» .
5. Use’ the Worksheet . "General Facts on Animal Feeding." .
' " Have' students complete and turn ih for evaluation. .
: (reference VAS 1013a.) ‘¢ —

- - . . .
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6. . Identify nutrition requirements for different stages of
growth in dogs , ,

-
P I T I

w

‘ 7. Distribute pictures of . dogs of different quallty and .
. ~ . have students select 'the ones lthey would purchase.
} Have the students give reasons for their choice and
: write them down for discussion. , .

.0 8. Distribute pictures or show slides of dogs for Judgmg
' : ) ' Discuss the factors one should consider-in each circum-
‘stance. .
»-.\ ) ’ . ‘ ¢ * ! |
9. - Distribute a worksheet and have students identjfy the
\ . parts of the dog. .Djscuss the importance of knowing
- the parts of the dog when selecting animals for sale,

C _ " pets, breeding or for show. :

10. Show slides or transparencies of "ideal dogs" and
) discss the important characteristics -of each of the.
different views. .

. 11, Using slides, pictures oF live ahimals, have students
& ;udge and place rings of dogs for pets, and. breeding -
’ -« using appropriate judging cards and judging booklets.

. - ° 12. ’'Have the students identify problems and concerns on
selectlng and purchasing a dog.

* 13. Take a field trip. or invite a purebred breeder to class ‘
to discuss, the characterlstlts they consider when pur-
. chaSing their animals.

. lication procedures: ‘, T
Y

\ : 1. The main purpose of thlS problem, armnrodcrce“j*
- ’ the studeits to the correct feeding procedures for
T . - animal groyps - dogs, cats, birds and zoo animals.
’ . 1)

2. This problem ‘grea should provide students with the
: basic information® on digestion and the classes and
functions of feeds.

o o

AV - e . L . ep. s
3. The students can 'use this information for identifying
animals to consider for an SOE project. ) ( .
4. - This probierﬁ area can prepare students for pa‘rticipa-
tior in judging contests and added mterest in shows i
Wlon&k T -
, R 1. Coﬂect and grade worksheets and I|st of mformatlon
* . _.found on a feed tag. -
\ 3,
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2. Administer ands evalu/ate an: exam oh dvgestvon, nutri-
~ ents}and fe,edlng and’selecting, dogs

-

. ’ . ' 3. "Laboratory examlnatloq on identification of feed com—
M ponents / Y y ) )
- | . ' 4. . Calculateé price per. pound of a 'p’repar;ed dog food. )

el IX. . References and aids: . - ) L N

.- L 1. lnforrﬁation S_hee‘t" on Dogs .- S - ¢
. . 2:~ Information sheet on Seve Money with Pet Foods

\ ' /\ ' 3. Student Worksheet on )

‘ Z * " ‘ .,-_..-.mf_’_s-_-n_ei),- General Facts on Dog Feedjifrg——— — S oot s

' 'b)i \\D—igestioh in Dogs - L .
? . ) Pro%ile of a Dog -3 ‘

. d) Profile of a Dog-Teacher's key
’ @) Breeds of Dogs Lt v

.Sample Test Questions and Teacher's Key

5.  Available form your local County Cooperative Extension

‘ ‘ Service .

"z _' > -a) 4-H Training Your Dog -for Family Li;/ing é3p :
° o - ~ a * b) 4-H Dog ObedTence Tralnlng Lessons 16p _‘ '
_ ‘:77 . c) 4-H Groommg and Handllﬁg Dogs 15p‘
) ; d) 4‘;009_5t)\ea;eEe for ‘Beginners 19 = T — - o
) . 6. \ Voc;tion'al Agricultur"_al Service Unijts’ K
) - <a) #1013a 'Digestion in Animals" T g

b)Y #1026a \_"General * Facts on Livestock Feeding"

7. Vocational Agriculture Service Slide Set®

a) - # YBreeds of Dogs"




T WHAT IS, THE HISTORY OF THE DOG? , | _ ’

£ .
’ . A . . .

=~

INFORMATION SHEET ON DOGS

The dog has ‘the same ancestor- as the cat The long-extinct Miacis,
through evolution, eyolved into the "camdae" or canine. ' The earliest
mention of the dog, as we know it today, was in the Old Testament. .In

- the course- of the reference. in the Biblef to the dog, the most definite were’
_the ones mentioned with the’ Egyptians and Assyrians. The dogs in Egypt
- were used, as pets and for hunting. - . N ..

. After |mvportat|on to the Mhited States, the dog went v#uerever man
went and serVed as’ a watchdog, herd dog, pet, and huntlng dog.

v -~

’}-.

\ .

"WHAT A'Rﬁ IHE_.MAJD_R_BREEDS_DE_DDGS_U&ED_AS_HQUSEHOLDf.PFT'%? e
) i ¢ .
.The American Kennel Club is .the major source of information on the
breeds of dogs in the United States.. They puplish .a list 6f the most
popular breeds of dogs in the United States according to 'thelr _popularity. -
A descmptlon of the top five breeds has been added C A .
¢ 4
Poodfes - National Dog of France, actually descended from Germdn Pudel-
retriever and circus dog. Average weight 55 pounds, height 23 inches.
Colors: S&lld black, white, silver, gray, apricot, brown. - . ’
German Shepherd Dogs - Heroism in world War | began pop@amty in
United* States where 'renowned as guide and army dog. Average weight 75
. pounds, height 25. |nches Coat dense. Color: black-and*tan oreray,
_Various rich colors. '

. .

Beagles - From England and long popular in America; hunter's favorlte for
rabbit and have two sizes: wunder 13 inches, we|ght 18 pounds; oVer 13"
inches - 15 inches, 30 pounds. Sh,ort coeat in white, black, tan; any’
hound color. y.d . i - ' ’

Dachshunds - German hame meaning '"badger dog" éfoh ance.stors that -
‘faugws badger underground. Highly popular as pet. Average
weight 20 pounds,%nght‘gﬁncheS*‘Standard and_mlnwde" 10

pounds). T T

Irish Setter - Bred in the Emerald lsle in the 18th century, brought’ to«
" America in early 1870's. Average weight 60 pounds, height 25 inches.
Coat: long, straight' with frlnges Color: deep rich mahogany, chest-
nut, red. . - ) . '
Sporting Dogs ¢« There are three basic types of ‘sporting .dogs, divided
ageording to their use. These are the pointing breeds, the spamel or
shing. breeds, and those ysed primarily for retrlevmg,, often in the
water. There are exceptions. For |nstance, 'the Brittany Spaniel is the

world's only pointing spaniel. Irish and American Water Spaniels are ose,d .
chiefly as retrievers. Examples Pointer, English Setter, Cocker Spanief,

and Laborador Retriever. : . ‘.

R~
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Hound Br'eed‘s - THe Hound Group is made up of two very different tyges-

o " 3F hound - the scent follower and the sight hunter or "sight houn M
Examples: Scent - Beéagle and Basset, Sight - Dachshund and Greyhound.

? - \ -

: . . 1 .
' Working Dogs - As the tefm suggests, thé dogs which make up this group
were' developed to labor for a living. They might pull milk cars, do police
o duty, carry mes