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Texas Guide for Ccontrolling Insects on
Commercial Vegetable Crops

Alton N. Sparks, Jr.
Extension Entomologist
The Texas A&M University System

The commercial vegetable market has low tolerances
for insect and mite damage on edible foods. Such damage
can reduce the yield and quality of produce. Sometimes a
crop is rejected at market because of even small amounts
of damage, cosmetic blemishes or the presence of insect
parts. Another reason to control insect pests is that some
of them are vectors of plant diseases, particularly viruses.

To meet stringent market requirements for vegetables,
it is sometimes necessary to control insects before the
crop is actually damaged. Therefore, pests must be detect-
ed early, as they enter a field. Vegetable crops should be
inspected for insect pests two or three times per week to
determine when to begin insecticide treatment and to
properly time subsequent applications. Insecticide appli-
cations made too early may not provide the protection
needed, while those made too late will not prevent crop
damage.When pest problems are predictable because they
occur every year, applying systemic insecticides, or spray-
ing at susceptible crop stages, may be justified as a preven-
tive measure.

Selecting a Pesticide

Apesticide should be chosen with knowledge of the
specific pest problems and crop conditions. There
is often more than one pesticide that will control a partic-
ular pest. In selecting a pesticide, consider:

= Product efficacy or effectiveness against the target
pest, as well as impact on other pests in the field,;

= Chemical class or mode of action; rotating among
pesticide classes with different modes of action may
help delay insecticide resistance in the pest;

= Target specificity and hazard to beneficials and
other non-target organisms; broad spectrum insecti-
cides generally provide only temporary protection
and generally are more apt to harm non-target organ-
isms;

= Application frequency needed or amount of residual
control provided; broad spectrum insecticides that
kill beneficial organisms can cause the resurgence of
primary and secondary pests and make frequent
insecticide application necessary;

= Cost per acre, factoring in the number of applica-
tions required to achieve control as well as the
potential for pest resurgence and associated costs;

= Potential hazards to the applicator, mixer, farm work-
ers and the environment; signal words on product
labels indicate the hazards to humans; the label also
describes environmental hazards;

= Use restrictions, including re-entry intervals, pre-har-
vest intervals, number of allowable applications, time
required between applications, and restrictions on
mixing with other products.

Using this Guide

his publication lists the insecticides and acaricides

registered for control of selected pests of commer-
cial, field-grown vegetable crops (home vegetable garden-
ers should refer to B-1300, “Managing Insect and Mite
Pests in Vegetable Gardens”). It is written for comparison
and educational purposes only, and is not intended to be a
complete pest control manual. This list of insecticides was
compiled from the most recent product labels available at
the time of publication. The inclusion of an insecticide in
this listing does not guarantee its effectiveness against a
particular pest; it simply signifies that the pest is listed on
the product’s label. The registered rate(s) for pesticides in
multiple crop listings (e.g., cole crops) and multiple pest
listings (e.g., cutworms), or with more than one formula-
tion, may vary with the specific crop-pest-formulation
combination. Furthermore, the crops included on the
label can vary with formulation and/or trade names.
Therefore, THE PRODUCT LABEL MUST BE CONSULTED
BEFORE USE.

Also, when using products with a special local need
(24C) registration or specific exemption (Section 18 - not
listed in this publication), a copy of the label must be in
the possession of the user at the time of application.

Where there is sufficient research, products that have
proved efficacious against selected pests are indicated by
an asterisk following the rates labelled for that pest.These
ratings are based on field tests conducted by Texas A&M
University research and Extension faculty. Local condi-
tions, pest pressure and pest species (for multiple pest list-




ings - e.g., aphids) may cause actual performance to vary.
It is always important to monitor the performance of any
pesticide. The lack of a rating in this guide does not imply
that a product is not efficacious, but that there is no
experimental data on the particular pest or crop.

pH effects of Spray Water

Water throughout much of Texas is alkaline, with
pH readings ranging from 7.8 to 8.2. Use of high
pH water (particularly above 8.0) for pesticide applica-
tions may affect the performance of many pesticides, par-
ticularly organophosphates and carbamates. Certain pesti-
cides degrade more rapidly at higher pH, especially at tem-
peratures higher than 95 degrees . Little information is
available on the degradation rate of specific pesticides in
high pH water; some pesticides are relatively unaffected.
It is a good idea to check pH levels regularly with a pH
meter, and add a suitable acid buffer to spray water when
needed.

When tank mixes of more than one pesticide are used,
or when fertilizer is combined with a pesticide, the final
spray solution should be checked to determine pH.
Alkaline sprays should be buffered to a pH of approxi-
mately 7.0. However, even in a properly buffered solution,
sprays should be applied as soon as possible to reduce
possible chemical degradation.

Biological Control

I nsect and mite infestations are often held below dam-
aging levels by weather, inadequate food, and natural
enemies such as predators, parasites and pathogens. It is
important to recognize the impact of these natural control
factors and, where possible, to encourage them. Biological
control is the use of living organisms (parasites, predators
and pathogens) to control pests. This approach does not
present the human health and environmental concerns
associated with some chemical pesticides. Important nat-
ural enemies of insect and mite pests attacking vegetables
include lady beetles, green lacewings, syrphid fly larvae,
spiders, several insect pathogens and a variety of tiny
wasps that parasitize the eggs, larvae and pupae of many
vegetable pests.

Biological control generally is most effective when used
with other compatible control practices in an integrated
pest management (IPM) program. These practices include
cultural controls, planting resistant host plants, monitoring
pests, and selectively using insecticides. The Texas A&M
University System is committed to developing and encour-
aging the use of pest management practices which use
biological control.

Biological control practices include the importation,
conservation and augmentation of natural enemies.

Classical biological control is the importation of natural
enemies into areas where they do not occur. Importation
has been most effective where an exotic pest has entered
Texas without the natural enemies that control it in its
native range. Conservation of natural enemies is generally
achieved by avoiding the use of insecticides until they are
needed to prevent the development of economically dam-
aging pest infestations. The impact of insecticides also
can be minimized by using products that are more toxic
to the target pest than to natural enemies.

Augmentation usually involves the purchase and release
of natural enemies that do not naturally occur in sufficient
numbers to provide pest control. Natural enemies sold for
pest control in vegetables include predators (green
lacewings and lady beetles) and parasites (primarily nema-
todes and wasp parasites of caterpillars and eggs).
Suggestions for the proper use rates, timing and methods
of release to obtain cost-effective control with any of
these predators or parasites have yet to be developed by
researchers, but may be available from companies selling
and supporting the use of their products.

Microbial Insecticides

here are a number of microbial products containing

pathogens such as bacteria, fungi or viruses avail-
able for controlling pests. Most commercially available
products are targeted at caterpillars and contain prepara-
tions of the bacterium Bacillus thuringiensis (B.t.). These
vary in their spectrum of activity. There is one B.t. prod-
uct for controlling beetles. Other microbials containing
fungi or viruses are listed in Table 3.

In general, microbials control a single species or small
group of related pests and do not destroy beneficial
arthropods (predators and parasites), a characteristic that
sets them apart from most conventional insecticides. An
exception is the fungal pathogen Beauvaria bassiana,
which controls more pests than most microbial insecti-
cides, and also kills beneficial organisms. Even so, it pro-
tects beneficials better than most broad spectrum insecti-
cides. In addition to their selectivity, most microbial prod-
ucts are exempt from residue tolerances, which allows
greater flexibility in re-entry and pre-harvest intervals than
with most insecticides. They are cleared for use on nearly
all vegetable crops.

Microbial insecticides can be extremely effective
against several pest species, but they must be applied cor-
rectly to be successful. Most perform much better when
applied before the pests become too numerous or too
large. Therefore, monitoring pest populations and devel-
opmental stages is essential to the proper timing of appli-
cations. Also, most microbial insecticides must be ingest-
ed by or come in direct contact with pests, and perform
much better with thorough coverage of the crop. Many of
their labels specify the use of higher spray volumes.
Because even similar microbial insecticides (e.g., B.t. prod-
ucts) differ in use rates, target pests, activity ranges and




application requirements, the product’s label must be con-
sulted before use.

Cultural Control

ultural controls reduce insect pest problems by

making conditions less favorable to pests. Common
cultural practices that can affect pest problems include
variety selection, planting date, crop sequencing, crop
residue destruction and sanitation. Crop damage often
can be prevented or reduced by planting resistant vari-
eties or planting on a date that will allow the crop to
escape peak pest populations. Removing a pest’s alternate
hosts before a crop is planted, and avoiding sequential
plantings of crops susceptible to the same pests, can delay
or reduce pest infestations. Also, crop residues and culls
should be destroyed to eliminate potential breeding sites
for pests.

Insecticide Resistance Management

nsecticides can be grouped into classes according to

their modes of action. Experience has shown that
relying on a single group of insecticides may cause pests
to develop resistance to the entire group. To prevent this,
and to achieve better overall insect control, rotate the
insecticide groups used, taking advantage of different
modes of action. Ideally, rotations should be timed to
expose each generation of a pest to only one insecticide
class or mode of action. Consult Table 1 to determine the
class to which a particular insecticide belongs.

Nerve-active insecticides with similar chemical struc-
tures affect insects in similar ways. For example,
pyrethroids (esfenvalerate, permethrin, etc.) all act on an
insect’s nervous system in the same way.
Organophosphates (methyl parathion, azinphos-methyl)
and carbamates (carbaryl) also affect the insect’s nervous
system, but in a different way than the pyrethroids.
Because organophosphates and carbamates have similar
modes of action, these insecticides should be rotated with
other insecticide classes rather than with each other.
Thus, the idea is to rotate modes of action rather than just
insecticide classes. Insect growth regulators and other
non-nerve active insecticides also can be used in an insec-
ticide rotation as alternatives to using nerve-active prod-
ucts alone.

broccoli, onion and radish. Where bees are required for
flower fertilization, the producer, insecticide applicator
and beekeeper should cooperater closely to minimize bee
losses and maximize pollination.

The following guidelines should reduce bee losses:

1. Apply insecticides, if practical, before bees are
moved into fields or adjacent crops for pollination.
When bees are in the vicinity, evening applications
after bees have left the field are less hazardous than
early morning applications.

2. Where insecticides are needed, consider their toxic-
ity and time applications to minimize contact with
foraging bees. Bees do not forage at night. “Highly
toxic” insecticides should be applied only in late
evening to delay possible contact with bees until
the next morning. “Moderately toxic” or “Relatively
non-toxic” insecticides should be applied in late
evening or early morning to prevent direct spraying
of foraging bees. For more information on the haz-
ards of insecticides to honey bees, refer to Table 1.

3. To prevent heavy losses of bees, don’t spray any
insecticide directly on colonies or allow it to drift
to colonies. Bees often cluster on the fronts of
their hives on hot evenings. Pesticide drift or
direct spray at this time generally kills many bees.

Pesticide Safety

he key to using pesticides safely is to be aware of

potential hazards and take adequate precautions
before, during and after use. Before using any pesticide,
READ THE LABEL. In addition to application instructions,
the label provides information on re-entry intervals, post-
ing requirements, hazards to the environment and non-tar-
get organisms, endangered species restrictions, restrictions
on application methods, worker protection requirements,
practical first-aid treatment in case of exposure, storage
and disposal procedures for containers, pre-harvest appli-
cation intervals to prevent excessive residues, and the
symptoms of poisoning. Users also should consult Texas
Pesticides Laws and Regulations for state provisions that
affect the application of pesticides to vegetables and
which, in some cases, are more restrictive than federal
laws.

Endangered Species Regulations

Protecting Bees from Insecticides

ollination by honeybees is extremely important in

the production of vegetables and vegetable seed
crops, especially squash, cucumber, pumpkin, watermelon,
cantaloupe and muskmelon, and seed crops of asparagus,

he Endangered Species Act is designed to protect

and recover animals and plants that are in danger of
becoming extinct. Under the provisions of this Act, the
U.S. Fish and Wildlife Service assists the Environmental
Protection Agency and the Food and Drug Administration
in implementing pesticide programs by conducting bio-
logical analysis of the effects of pesticides on threatened




and endangered species. Many pesticide labels now carry
restrictions on the use of products or application methods
in areas designated as biologically sensitive. These restric-
tions continue to change. Refer to product labels and/or
call your county Extension agent or U.S. Fish and Wildlife
Service personnel to determine what restrictions apply to
your area. Regardless of the law, pesticide users can be
good neighbors by being aware of how their actions may
affect people and the environment.

Policy Statement for Making Pest
Management Suggestions

he management suggestions included in this publi-

cation reflect the opinions of Extension entomolo-
gists based on field tests or use experience, and are
believed to be reliable. However, it is impossible to elimi-
nate all risks. Conditions or circumstances that are unfore-
seen or unexpected may result in less than satisfactory
results even when these suggestions are used. The Texas
Agricultural Extension Service will not assume responsibil-
ity for such risks. Such responsibility shall be assumed by
the user of this publication.

Suggested pesticides must be registered and labeled for
use by the Environmental Protection Agency and the Texas
Department of Agriculture. The status of pesticide label
clearances is subject to change and may have changed
since this publication was printed. County Extension

agents and appropriate specialists are advised of changes
as they occur.

The USER is always responsible for the effects of pesti-
cide residues on his livestock and crops, as well as prob-
lems that could arise from drift or movement of the pesti-
cide from his property to that of others. Always read and
follow carefully the instructions on the pesticide label.

For additional information, contact your county
Extension staff or write the Extension Entomologists,
Department of Entomology, Texas A&M University, College
Station, TX 77843, (409) 845-7026.

Symbols and Abbreviations Used in
Table 2.

AP = at planting application

PP = pre-plant application

PPI = pre-plant incorporated

SD = side-dress application

SL = see label

ST = seed treatment

* = product has proved efficacious in

experimental plots




1H 's1y 2T o) do 036'6 ‘038 ‘035 uouejkd ‘uolyrere|\ uolyree|\
1H SIy 1T M 20 40€ 40v  |auepur] ‘Uesy ewweo auepur
1H SIy g a ¥Ad 03T JOLIeAN ‘Bresey unyloreyAo-epquie
1H SIy 2T o) NO 49'T 42 0penoid ‘aawpy pudojoepiw
INY 's1y 2T o) olg %9’ Teyswe9 ‘x-pods SaSNJIA [epIONJasUl
'siy 2T M oS %61 apad-N deos [epionossu
'sIy 8% a 10 dMOS XapUaA sifexaH
1A 'SIy 2L-8Y Mm/a do 96T ‘I areuohg sojouo
1A 'SIy 8y M/a do 239 ‘90T desoy doisdoyr3
1H 's1y 2T M YAd 0399 X euesy relaeAUd)s3
1N SIy 12 a 20 dMOS ‘03¢ laseyd
_c.mu__:moccm .c.mvo:t. uejjnsopus
1A 'SIy Z.-8% a do 38 'OGT uoisAsig uoloynsia
1H 'sly 81 a/m do 35 '3/9°C ‘I areoylawiq areoylawiq
INY 'siy 2T /M 20 dMO0S ‘dMSE ‘I |0j021/3uBY}N |0j001@
1H Iy ¥2-2T /M do MOS ‘OFT ‘It uouizelq uouizeiq
1H Sy ¢t J HAd 036°¢ owwy uuylawladA)
's1y 2T o) R) MS. pJebu| auIZewoikD
1H 'SIy 2T a YAd o4 ploiyifeg uyInpAd
INY 's1y 2T o) NI dM %96 aM|0A1D ‘ap1oohiy au|ok1D
1H SIy vZ /M do MOS ‘OST ‘It ueqsio] soylAdiolyo
s1y 8y a do 9G ‘98¢ $sa1104 sojAxoyraiolyd
1H skepyT-s1y 8% a ¥vo =14 uepelin ueinjogle)
1H 's1y 2T /M 4vo MOS 17 ‘S08 UInaS |Areqren
'Sy 2T J old dM %T¢ [01309AIN euelIsseq elaAneag
INY 'SIy 2T o) olg SNOIYVA sawreu apeu Auely sisuaiBbuunyy snjjioeg
1H 'SIy Z.-8Y a do 32 'dMO0S ‘12 Jadius ‘uoiying IAyraw-soyduizy
SIy ¢ o) log 03 %E unezy unyoelipezy
1H 'sIy 2T M olg 23ST0 Ndwuby unosweqy
'SIy 8y a ¥vo 96T AwsL qUeaIp|Y
1H SR 74 o) dO SS. auayHo areydaoy
gpJlezey ylentaul gsSniels zsse|o suolne|nw.oy 7(uowwod 1sow) aweu
990gAauUoH Anua-ay uolineoalid apI21109sU| uowwo) (s)awreu spei| uowwo)

‘uolrewloju 1onpoid ‘T 9jgel




"s|lo [edlueloq pue axe|nsip wnajoiad apnjaul S|IO
spioe A13e} Jo sies wnisse1od Jo sISisU0D g
*0IX0]-UON AjaAneay = INY 01xoL AjaresapolNl = LI ‘ool AYBIH = IH ¢

‘lresures Ajeak

abelane Uo paseq AJeA sfeAlalul BLIOS UOIRINWLIO) UIM Alea Aew sfeAlsiu| “sfeAssul Ajus-al UO UOIBWIOUI 04108dS 104 Pa)NSU0D 8q pinoys suonenfisy pue sme apionsad sexal 4,
(11 A10Bayed Anoixol) uonne) = J (1| A1o6e1e) Awoixoy) Buiusepy = M (1 A10Bsred Aoixol) Jebueq = @ ¢
"[Aunooluololyd = N9 ‘ojueblioul = N| ‘[ealBojoig = OIg ‘[edluelog = 104 -PloIyIdlhd = YAd ‘unoueliQ = 1O ‘aulojyoouehlQ = OO ‘ereweqie) = ¥y areydsoydouebio = 4O ;
‘@ ‘Sewreu apely passisifal ale ||y ¢

1H 'SIy 2T M dAd 03S°T Ain4 uuylswadAo-elaz

1H Sl v¢ a dAd J36°0 Bl])-X In03S uliylsworel

1N Sly 2T M dvo dSMO08 ‘03¢’€ UiAteT] gJredipoiyL
1N ‘sl ¢/L-8v a dO 4002 ‘OST 181UnoY sojnqual
1H SIy 0 J HAd 9S'T ‘O¢ 92104 uuyinyeL

D74 2 NI %08 [e108ds [01LI0LIN

‘xnjoyL InJIns

INY 'SIy 2T 3 109 auoualfd SuLIY1aJIAd
1H SIy ¢ M do dMoL uepiwi 1awsoyd

1N ‘Siy ¢/-8¥ a dO 9GT ‘902 aleloyd ‘Bwiyl 8leloyd
1H 'SIy 2T /M YAd MSZ ‘03Z°€ ‘A2 a0UNnod ‘Ysnquiy uLyrewled

1N SIy 8y M do E14 Y-x01shsersy IAyrew-uc1awapAxO
1H 'sIy 8y a ¥vo 12 arepAA IAwexo

1A ‘SIY 2T ) ,110 snoLep sawreu apes) Aue s|Io
1H SIy ¢ a do 35°L wo.qia pseN

1H S1y 8y M/a do v ‘Iz ‘3572 uolyrered [Ayrs N uoiyrered |AyraN

1N 'siy 2T o) 20 03z Jojyahxoyra N Jojyahxoyla N
1H 'S1y 8y a ¥vo dM06 ‘It areuue IAwoyrs N

1H 'Sly 8% a do Iy JONUON soydopiweyia|n

cpiezey ylenlalul eSnyels ZSSe|o suonenwioy 1(uowwos 1sow) awreu
99qgAauoH Anua-ay uonnedalid ap10119asu| uowwo) (s)awreu speu| uowwo)

(penunUod) UOITRWIOU| 30NPOId T 8|geL




*Ajuo sueaq A1p uo ssaip apIS p
‘Ajuo deus ,

"uoIIBINWIOY Jfeq Ul d|qe|ieAe OS|Y g
‘Aluo Aig

‘(¢ ajgeL) s|aqe| ajqe1aban [eiauab yum syonpold aas os|y

dv/1s dv/1s dv/1s dv/1s areloyd
S S paw
-U0JaWBPAXQ
149} V6’ V6’ V'1-v6 V6’ pafeN
ST-G STG ) ) ST-G ST-G STT ST-G T ST-G uoiyyeed
IGETY
eT eT €T €T €T Jojyahxoyps N
6-G¥7’ S¥-G¢c’ 6-G¢C’ 6-G¢C Sy’ 6"-Gi’ 6-G¥7’ 667 [Awoys N
S'Tv6 9G9'T-GC'T 9G'T-19° 9G'T-19° 9G9'T-GC'T uolyrerey
S0-€0° S0-€0° €0-GT0 S0-€0° 20G0-€0° S0-€0° eS0-€0° S0-€0° | SO™-€0 S0-€0° aJels[eAus)sy
T T-g 1-g -9 -9 T T-9 T-§ uej|nsopu3l
pdS/dV ¢T pdS/dV ¢T pdS/dV ¢ T pdS/dV ¢T uoloj|nsid
G§-G¢ G§-G¢ §-Gc §-Gc G-q¢’ sleoylswidg
gT-ee [04021a
g GLE-GC GG GL-G 3 Idd ¥-¢ G.-G ououizeig
1 TG T q§' TG Z §TG IAreqred
g g ScVA ScVA g6 IAtpaw
-soyduizy
12:G0'T 12:G0'T 12501 S0'T-GL Qe2IP|Y
T-9 T-g T-g T-9L° T-g -9 areydaoy
wiomAwre | saN sapeaq |[epeaq ueaq | sieuiw | siaddoy sapeaq | swiomind [ onnaind | wiomirea| Jadoo) spiydy aplonoasu|
1999 Jaqwnon) | uedIXaN -Jea] -Jea] ea|4 radmo) uloy | abeqqed

aloe/quaIpalbul 8AIR SpUNod

(deus pue A1Q) SNv3g

‘(douo Ag paisl]) |041U02 811w puk 198SUl 10J S10NPOId 2 m_pm._..



"lopu0d sapiroid Inq 1sad Siyy 104 Pajage| 10N q
"uoIre|NWIO} e Ul 3|ge|ien. OS|Y

‘(¢ a|gel) sjaqe| ajge1sban [eiauab yum syonpold aas os|y

*TG [Awexo
s q* T-§ T-G T T-9 TG uoiyresed |ALpaN
62Tt G2'CT ST JojyaAxouyra N
6°-Gt’ S| TAA 6-G¢¢ [Awoyrs
2981 [ Zv6 uolyrele\
1S auepul
*G0° S0™-€0’ G0-€0° a)elajeAus)s3y
T-G T T el-G uej|nsopug
Idd ¥-€ ldd ¥-2 g uouizelg
1470} 70620’ Geco’ uuyInyA9
ST 16 e eCT IArequed
SaUIN SUWLIOMBIIAN [IN93M 1041eD) sladdoyyes S9199q B34 swJomINg SWIOMAWIY spiydy apIo19asuy|
2.10e/1usIpalbul aAoe spunod
S104ddvO
"UOIIe|NWIO} Jeq Ul d|Ce|iere 0S| ¢
‘(¢ a|gel) s|aqe] ajge1aban [eiauab yum syonpold aas os|y
T-G 1 TG TG TG GZ'TG uoiyrered [Ayrain
STAYAL Ge'¢T Ge'¢T JojyaAxoyrs N
6-G2T’ [AwoyiaN
G'¢ G'¢ G'¢v6 uolyrereN
Idd ¢ sojouo
Idd ¢ G-GZ’ uouizelq
Al TG TG el T |Arequed
S199sUl |10S SalN sbng yuns so|199( ©a|4 Jaddoyjes) swIoMAWLIY spiydy apIoN2asu|
1909

aloe/quaipalbul 8AdR SpuNod

(310e1) s133g

10



"UOITR[NWLIOY 2B Ul 3|qR|leAR 0S|V ¢

‘(¢ 910eL) s|aqe| ajgershban [eisusb yum syonpold 8as os|y

L9 SL-9 SL-v SLv gJedlpolyl
T 280 T ¢80 T T A utitpswiad
T TG [Awexo
V16 7'1-v6 V'1-v6 V'1-v6 V16 pafeN
TG 1§ TG T 15 TG uolyyesed
IAyrain
6°-G¥’ 14 6’ 6-Gv’ Gy-Gec IAwos
S'T-v6 S'T-v6 uolyrefein
Idd 8-¢ v'-c v'-c Idd 8-¢ V- v'-c auepur
-9 T -9 T T -9 uejjnsopu3
Idd v-€ g Idd ¢ g uouizelq
*GZT° auizewoli)
ST-g T-g e ell |Areqied
G c G [Ayrsw
-soyduizy
T T 19 areydsoy
*C0"-T0’ *xC0"-TO’ undsweqy
SUWLIOMBIIAN SaUN [Ineam | sisuiwyeaq | sieddoyjea | sapeaq SwoMIND ladooj wiomAwe | wiomAwly spiydy aplonoaasuy|
j011e) ETE abeqqe) 1999

aloe/1uaIpalBul aAoe SpuNod

Ad3130

11



'suojawayem 1dadx3 J

"JAMO| S31eJ UOIBWIIBM 5
13MOJ S$81BI 13qWININY
‘sjage| Buowe Aea sayel palsabbng ,
"UOIBINWLIOY Jfeq Ul d|qe|ere OS|Y g

'Slaquunand 1daox3 e

‘(€ a|geL) s|aqe| ajge1aban eisuab yum syonpolid aas os|y

T z T T z ZT T T T z ulyIawIad
G-G/€ xG-GLE QOENT
-uo)awWapAxQ
TS s iurexo
88'T-V6’ 88'T-¥6’| 88 T¥6 |[88TV6 ePafeN
eT eT eT JojyaAxoyra N
6-St’ 67 | 6-Gv 6-Gt’ 6-Gt’ 6-G | x6-G¥ IAwoa iy
TG g g TG TG TG TG «T-G e(0v2)
soydopiweyls iy
GL'T /8'T-SLT SLTV6 | 26 GZ'T eZ9G'T GLT | SLTSCT |SLTV6 uolyreren
v'-e ve v'-C v'-C Ve e pldd T8 VT VT auepur
G0-€0° G0-€0° G0-€0° | SO-€0° S0-€0° G0-€0 | S0-€0° | SO-E0 ayeIs[eAus)s3
g TG g TG g 1 g «TG ueynsopu3
ey g g %G’ sedleOyIaWIQ
99-€¢’ [040210
pGL-ST eG/ ST’ pGL-GZ |pSL-GZ| eSL-S Idd ¥2 | pSL-GZ |pSL-Ge uouizeig
*G2T auIZewolA)
18 18 18 18 18 29H|0A1D
1S/dv (ov2)
ueinjoqJue)
T 1 g g T q 1 |Areqren
eG’ eG" [eS-GLE| eS-GLE g IAyraw
-soyduizy
2010’ %2010’ unosweqy
sduyy S9)1@aq | Jaioqg suIA Bng SOUN WJIOM wiom | sieuiw | siaddoyyes | 4adoo| | swiominy| sepeaq | spiydy 3pI21393su|
e9|q ysenbs ysenbg -apjold | -uoIN | -yes abeqqed Jagqwinan)

aloe/1uaIpalbul aAnde Spunod

SNOTINYILVYM ANV SHIFINNDND ‘SMIAAINOH ‘SIdNOTVINVD

12



"aleqaea uo Jaybiy sarey y
‘Ajuo 1102204 |

“IaMOJJINed Uo salel 15aybiH |
1|09904q UO IaMO| Saley :
11029019 1da9x3 p

“Jamoyylned 1daox3,

‘Aluo abeqoe) 5

's|aqe| Buowre Aren sajey
‘uone|nwio) 1req Ul s|qe|leny
"Ajuo ssmoyyne) q

"SEX3) JO Seale SWOS Ul Y1oW 3oeqpuOoWeIp Ul PAAISSCO Uaaq Sy 82Uelsisal apIofiasul JO 90USPIAT ¢

‘(€ aigeL) s|aqe| ajqe1aban feisuab yum syonpold 9as os|y

20910’ 20910 20910’ 720810 20910 20910’ *C0-9T0 uuylaworell
8- S.-S 8- S/-S 1-9L T-9L° giealpoiyl
a1’ ad T’ »L'-G0’ 360 »T-G0’ TG0’ %160’ uliylawisd
N*G-GLE [Ayow
-u0)aWBaPAXQ
v6’ v6° 88T v6’ pafeN
19 STT ST-G ys'T-6ac’ S’ T-v6° S’ T-v6° yl-ac uolyrered [ApsiN
TArAL Gz'ZT JojyaAxoyIaN
6SY" 6-G¢C 6-Gec 6-G¢¢ IAwoua
-9 -9 -9 *1G soydopiweyiaiN
¢ SRALTASK G'¢-G¢9 | G'¢SCY uolyrerel
dd 8 1’4 Idd ¥’ 1’4 1’4 1’4 auepur
€020’ €020’ €020’ G20-STO° €0-20’ G20-STO° €020’ *G¢0-GTO"| €0-¢0° Juuyroreyho
-epquren
*9%0" | Jelo} -

xG/€-9T'|  110S - pudojoepiwi
Idd ¥7-¢ Sojouod
G0-E0° G0-€0° G0'-€0° €0-GTO xG0-€0° dlelseAus)s]
1-9L T-9L T T T-QL T-9L T-QL *1GL uej[nsopul
as/dv 1 as/dv 1 uoloj|nsia
*G-GC sjeoylswid
Idd €-¢ Idd ¥-¢ G-q¢’ G-G¢’ G-G¢’ uouizelq
T-G0° T-90° T-G0° T-60° T-60° *1GL0° T-60° sunyswIadAy
1S 1S 1S 1S 1S pd|0AID
Idd/1S T T T T T T sojuAdiolyo
-9 -9 ) ¢T ¢T |Areqred
S GG’ GL-G GLg GLg IKAyraw-soyduizy
T T 1 «TG goreydaoy

1066ew salN | Bng uinbapey | sepsaq swiomind | wiomAue | wiom abeqqed eyroWw Jadoo) spiyde apIon2asu|

Jooy /Auns es|4 199g payodu| Joegpuoweld abeqqed Jeljo4

aloe/quaIpalbul 8AndR spunod

(ebeqqe) asauly) Buipnjoxe ‘abeqqe) ‘Jamojiine) 11022049) SdOYD 3109

13



"UOIRINWIOY 31eq Ul 3|qe|ieA. OS|Y

‘(¢ ajgeL) sjaqe| ajqe1sban reisuab yum syonpolid aas os|y

z T T T ENIEN
g g IAyraw
-u0)aWapPAXQ
1G9 g TG TG IAwrexo
88'T 76 88'T-76’ 88'T-76" psleN
G2'¢1 G2'¢l STAYALY lojyahxoypa N
6 -G’ 6-GeT’ IAwoyran
G'eG6/81 G'€ -G29 G'€-G¢9 uolyrereN
v-c V- v-c v-c suepur]
9v0° 90 9r0° leljo} -
STANNCTA GLE-GC GLE-GC GLE-GC |los - pudojoepiw
Al ShiexsH
S0™-€0° S0-€0’ G0™-€0° dlel3|eAus)sS
-9 T T-g 19 T uejjnsopu3
14°1AVA Var-L'L |v'ST-L'L aM|0AID
TG Al zT 15 Al Tg el T IAreqred
ScVAS g IAyrsw-soyduizy
9)199q oyerod | sbnqg ageq Agonym | Bng xuns SalN siouiw | siaddoy | wiomies | sepeaq | swiomAwly | spiydy apIon2asu|
opeIoj0) -Jea -Jea ulod ETE

aloe/1uaIpalbul aAnoJe spunod

INV1d993

14



'SPJe||02 10} JaMO| Sa1RY 4
*Aluo 1834w Ysal) - spIe|jo) o

"a[ex 10} Jamo| saley p

‘sjaqe| Buowe Aren sajey 4

"Ajuo spie|jo q

"UOITRINWIOY 11Bg Ul 3|Ce|leA. 0S|V ¢

‘(¢ 9|geL) s|aqe| ajgeraban [eiauab yum syonpold 8as os|y

TG0’ TG0’ TG0’ T80 T80 T-60° 160 T80 eUlIL18WIsd
149} 149} 88'T 76 psfeN
919 §'1-9 STT QTS STT S'T-G¢ S'1-6¢ uoiyyesed |AyIsIN
STArAl) STAAl ST STArAl lojyaAxopaN
6-GY’ 1676V 167GV 6-G¥’ alAwoyiay
qS29’ ql€ ql€ SRAacTA) GCGT qGL'T G§'¢-G29 SRAcrac) uolyrereN
I v v v 4 auepun
90’ Jeljoj -
G/€-9T"|  I10s - pudojoepiw
S0-€0° S0-€0° S0-€0’ S0-€0° golels[enus)sy
pT-GL ql-GL° pl-GL pl-GL ql-SL ql-SL ql-GL ql-GL uejjnsopu3
T4 T4 T4 T4 sleoylawid
G-G¢’ S-q¢’ G-’ G-’ S-G¢ uouizeiq
1S s 1S 1S 1S 1S 2qdM|0A1D
T T T T T sojuAdiolyd
T-G ST T 19 T ecT |Areqren
Bnq SalN siauIw siaddoy | wiom abeqqes | sepeaq yow wlomires | Jadoo| | swiomAwly | spiydy apIoN2asu|
uinbajreH -Jea -Jea paviodw el yoegpuowelq wo) | abeqqed

aloe/1uaIpalbul aAnoe spunod

SAYvT10O ANV TV

15



's|aqe| Buowe Aea sayey g
"uoeINWLIOY Meq © Ul d|ge|iere 0S|y

‘(¢ a|geL) s|aqe| ajgeraban [eiauab yum syonpold aas os|y

S0-¥0° S0-820° | S0-820° G0-820° G0-820° 50820 ulylawiadAo-e1az

20910’ 20-9T0° | 20910’ 20910’ 20910’ 20910’ uLyIawofelL

S GL-G Sl GL-9° quealpoly L

T T Z-50° T T Z-S0 T ulylawIad

G-G/E G-G/€ IAupaw-uoiawapAxQ

TG TG TG TG 1S 1 TG uolyyesed AU IN

GZ'ZT SzCT GzZT SzCT lojyaAxopaN

6-G22 6-Gt’ St 6-St’ 6-G2C 6-St’ [Awoys i

95T ATl 88'T-9G'T | 2SzT uolyrefeiN

vz vz ldd ¥"-2° vz suepury

€020’ €020’ €0-20° €0-20° €0-20° GZ0-STO° G20-STO" | €020 ulylofeyAa-epquie

90’ reljoy -

GLE-9T |los - pudojoepiw|

1 1-GL 1-GL’ 1-GL’ T-G6L uejnsopu3

as/dv ¢-T as/dv ¢-T as/dv z-T uojoynsig

ST ST ST areoylawiq

GG’ Idd -2 G-GZ’ uouizeiq

GZT’ aulzewolh)

1-GL0° 1-G0° 1-G0° 1-S0° 150’ 150’ 1-G.0° ulyrawadA)

1S 1S 1S qdMI0A1D

e T TG GTg e ral) T |Areqred

T 19 T TG dreydaoy

20-10° unosweqy

swomAuLy SOUN sJaulw Sa199q siaddoy SWwIoMIN) wJiomiea wiom abeqqed Jadoo) spiydy 3pIo1198su|

-Jea ©es|q -Jean ulon paliodw| abeqqed

aloe/1usIpalbul aAnde spunod

(peaH) 30N1L131

16



"sdiuiny 104 JBMO| seYeY |
'S1004 UO paj|age| 10N g
'sudaif preisnw Joy Jaybiy axey p

‘Ajuo sdiuiny ,
‘Ajuo preisniAl q

"uoIeINWIO} eq Ul 3|qe|ieA. OS|Y

‘(€ ajgel) s|aqe| ajge1aban [eiauab yum sy1onpolad 8as os|y

T-G0° TG0’ TG0’ T80’ T-G0° TG0’ T-G0° T-G0° sulylawlad
S'T-G¢ SN TA S'T-9¢ S'T-9¢ STT STT SHRCTA G'T-GZ | uoiyresed [AyreiN
S¢CT ST S¢'CT STAYA 210]y9AXOYIBIN
6-Gt’ 6-Gt’ 6-Gt’ 6-GY’ alAwoyray
qS'¢ pSZ'T-G29’ pSZ'T-G29’ 2G¢'T-G29 uolyrereiy
90" | Jello} -
G/€-9T"| oS - pudojoepiw
G0-€0° S0-€0° S0-€0° o(ov2)
dle.Jo[eAus)s]
T-GL T-GL T-GL T-GL T-GL T-GL T-GL T-GL que}Nsopu3
14 1A 1A sz ajeoylawiqg
§-GC 0G-GC q§-S¢ q§-GC §-G¢ uouizeig
ST-G T-G T-g T Al ec1 |Areqred
SalN EN] siaddoy Bng sg1eaq | wiom abeqqed yiow wiomres [ Jadoo| |swuiomAuly| spiydy ETIRIRENT
-Jea -JeaT uinbajeH ETE paniodw| soeqpuowelg [ uio) abeqqe)

aloe/ausipalbul aAoR spunod

(s100Y pue susal9) SAINYNL ANV AYVISNIA

17



‘sduy) Jamoly uIs1sam Isurebe snoioeayyd

sduy uoiuo IsureBe snoiealy q

*Ajuo suoluo ging

‘(¢ a1geL) sjaqe| ajgeraban [eiauab yum syonpold 8as os|y

e-aT e-T e-T e-qT eUlYlIBaWIBd
0%G-GT’ lAurexo
¥8"-Ge’ uoiyyered [AyrN
%6’ 6 6 -G’ [AwoyiaN
474 99T uolyrereln
V- 1S dd 8 suepur
qx€0'-C0’ G20 -STO G20-ST0° €0'-¢0’ eUlIYI0[RYAD-BPgUIE
1S/dv eS0JOUOS
%G’ Idd ¥7-€ Idd ¥-¢ uouizelq
qx1"-80" 1-80° 1-80° eULYIBWIBdAD
1S/dv soylihdiolyd
GL-G IAyraw-soyduizy

sduyy SWIOMBIIAN 1066ew uolup wioming wiomAwe 199g apIonIasu|

aloe/1uaipalbul aAoe spunod
SNOINO
‘(€ a|geL) s|aqe| ajqe1aban feiauab yum syonpold 9as os|y
G'T-v6° uolylrereN
zT ZT IArequed
sbng yuns SaUN slauiwyes WIOMJB3 Ulo) spiydy apIoNasuy|

aJoe/1uaIpalBul aAI1oe SpuNod

Yaro

18



‘Aluo Aia p

‘sead U93ID UO SaleI JBMOT 4

*Auo usNIINS g

"UONBINWIOY JBeq Ul 3|qe|leAe 0S|V ¢

‘(€ ajgeL) s|aqe| ajqe1abian [eiauab yum s1onpold 8as os|y

76 76 7’16 V6’ pafeN
g TG T T TG TG uoiyresed |Aps N
6-Gi 6"GY’ 6-G2T 6-Gi glAiwoyay
€eG'T lojyahxoyrs N
S¢ S'CV6 uolyrele
S0-€0° S0-€0° pGO-€0° S0-€0° S0-€0° 2G0™-GTO’ 91eIs[eAUd)sT
T-g T T T-g gue}nsopu3
as/dv §'z-1 uojo|nsig
9T ajeoylawiq
G-GLE ldd ¢ G-GLE quouizeig
GT SC eG'T eSTT IAreqred
G-GLE 1GL 1GL IAursw-soyduizy

|INn8aM Bad siaulwyes SOUN siadoon wJiomiea 01|naind swioMINg | SwWIoMAWIY spiydy 3pI21393sUu|

uio) eadmo)

19

aJoe/quaipalbul AR spunod

(sueag aas seadmo) 104)
(usai9 pue AiQ) Svid




‘loge| [esapay uo siaddad |jaq ‘siaddad adAy |j8g-uou 10y uonensibal ¥z 5

‘'s|aqe| Buowre Asen sayey

"UOIIB[NWLIOY Heq Ul 3|qe|leAe 0S|V o
"piyde yoead usaib isurebe asn 10} pajageT g

‘Ajuo Jaddad |jag ¢

‘(€ ajgel) s|aqe| ajge1aban feiauabh yum syonpold aas oSy

xC T [ T ¢-T ¢ eUliylalliad
g [Ayraw-uoiswapAxQ
*19 19 ql-G alAlexo
88'T¥6 | 88 T-¥6 88'T-76" 88'T-76° paleN
SI74aTAA Sy-Gec qSt’ | Awoyis N
STAYAlY G2'CT JojyaAxoyra N
. G g oS’ (Ore)
soydopiweyla iy
S'T-G29 uolyrerey
Idd 8 v-Z v-< v-Z Idd 8 v-< v-c auepur]
90’ Jeljoj -
G-GT GG’ S ST llos - pudojoepi|
Idd v S0Jouo4
xG0-€0° S0-€0° S0-€0’ G0-€0° dleliseAus)sy
-9 T-9 ql-§ uejjnsopus
dV ¢ T uoxoj|nsid
2T 1A TA aleoyswidg
GL-GLE |oJ021q
Idd 7€ §-G¢ Idd ¢ §-G¢’ uouizeiq
*GCT auIZewolA)
¥¥0-G20" | x¥¥0"-G20° ¥0-G20’ ¥07-G20’ ¥0"-620’ uuyINPAD
1S pdl|0AID
xTG (Ot72) soguhdiolyd
Al 16 Y4 YAl IAreq.re
G§-GLE g Ayrsw-soyduizy
ql-§’ edleydaoy
¢0-10° *C0-TO unosweqy
SWIOMBIIAN sduyL EE sl | Sisuljea Liomiea sepeaq | swiuomind | suwiomAwly | spiydy apIonoasu|
Jaddad uio) ©a|4

aloe/auaIpalBul aA9e SpUNOd

Sd3ddid

20



18yBiy sares uoneaidde [10s ‘uonedljdde Jeijo) pue |10S 10} pajageT g

‘(¢ a|gel) s|aqe] ajge1aban [eiauab yum syonpold a8as os|y

76 76 76 18wisoyd
s dv/1s s dv/1s s 1S aleloyd
250 ¢-S0° ¢-S0° ¢-S0° 2°-S0° uLIyIswIad
75 T8 T8 75 elfwexo
ST-g ST-g T8¢ S1-9 S'1-6¢ uoiyyesed |ApaN
6-GV’ 14 6-GV’ IAwoyre N
STAYAL} STAYAL STAYAL JojyaAxoyrsN
T-6L T-6L T-6L T-6L T-6L soydopiweyrs |y
STAIRCTAK €629 uolyrere|\
o0 S140) o0 leljoj -

1S S S S 1S llos - pudojoepiw|
dV/1dd/1S S0J0U04
1S/1dd 9-€ doidoyp3
€0-GT0’ S0-€0° S0-€0° S0-€0° S0-€0° d)elaeAus)sy
T-6L 19 79 T8 19 uej|nsopul
as/dv v-¢ as/dv v-¢ as/dv v-¢ as/dv v-¢ as/dv v-¢ el-GLE uolojinsia
G§-G¢ G§-G¢ ayeoylawiqg
Idd 7-€ G-GLE §le-G¢ VAN TA Gle-G¢ uouizeig
S'T1-96 alohi)
-9 -9 -9 [Areqed
GG G.-G GlE [Ayrsw-soyduizy

SWLIOMBIINN pij1Asd o1e104 SaUIN siaddoyyes $9)199( ©9|4 9)188q oye10d OpeIo|0) spiydy apIo1198sU|

aJoe/1uUaIPaIBuUl BAI10R SpUNOd

(ysu1) SI0OLV1IOd

21



‘Aluo supjdwing ,

‘sjaqe| Buowre Aren sajey g

"UOITRINWIOY 11Bg Ul 3|Ce|leA. 0S|V ¢

‘(¢ 9|geL) s|aqe| ajgeraban [eiauab yum syonpolid 8as os|y

¢ T A A T T 4 utitlswlisd
G-G)¢ [Ayraw-uoyswapAxo
TG TG [Awexo
et eT €T 10]yaAxoyIa N
GL'T SL'T SL'T SL'T SL'T GLTv6 uolylere|\
v-< v-Z v-Z Idd 8-¢ v-< v-< oduepur]
G0-E0° G0-€0° G0-E0° G0-€0° G0-E0° dlels[eAus)s]
-9 -9 -9 1-g uejnsopus3
99-€¢’ 104021@
[SYARTA G/-G¢ YA TA Idd ¥-¢ YA TA STANCTA uouizeiq
GZT’ auizewolA)
1S qdUIoh1)
1S/dv (Ov2) ueinjoque)
T T e T e IAreqred
¢0-T0° ¢0-T0° undsweqy

sladdoy 1810q auIA Bnqg SaUN slaulw swiomIng sa19aq SWwoOMALLLY spiydy aplonaasuy|

-JeaT ysenbs ysenbg -JeaT laquinan)

aloe/quaipalBul 8A9R SpUNod

HSYNOS Y31NIM ¥3HLO ANV SNIMdINNG

22



"uone|NWLIOY Meq Ul d|ge|iere oSl

‘(¢ 9|geL) s|aqe| ajgeraban [eiauab yum syonpolid 8as os|y

SL-9 GL-9 SLv gJeaipoiy L
¢80 T A=) T T upswiad
T-g T-g T8 19 T T-g 79 uoiyrered [Ayray
14 6-GF’ 6-G7’ IAwouyraN
S¢¢T STAA) STAYA) Jojyohkxoyra N
ST-GC'T uolyrelen
v-e Idd v*-¢’ V¢ auepulry
90 Jeljo} -
GLE-9T [10s - pudojoepiw|
T-GL T-6L T-6L T-6L T-6L uejinsopu3
14 14 Ge areoylawiqg
Idd ¢ GG uouizelq
1§ §TG e e’ T IArequred
§-G/¢E GG/ [Ayrsw-soyduizy
sjobbew U109 pass ENEELRCETE SalN siaddoyyes swiominy | siadoo| abeqqe) swoMAWY spiydy ETRBENT]]
alde/1usipalbul aAloe Spunod
HOVNIJS
"UOIIeINWIOS Jeq Ul d|qe|ieA. 0S| p
‘(¢ 9|geL) s|aqe| ajgersban [eiauab yum syonpold 8as os|y
STArAL STArAL STAYALY 10JyoAxoy1s N
G [ rActA) uolylefeiN
1S auepur
Idd ¢ SOJou04
G0-€0° S0-€0° aleJa[eAus)sT
Idd ¥-¢ §-G¢ G-G¢ uouizeiq
¥¥0-620° uuyInpAo
s sojuAdiolyo
Al 919 19 ecT |Areqren
s1sad |10S Bng yuns siaddoyyes s9|199( ©al4 swIoMAWLY spiydy ETIRIRENT

aloe/quaIpalBul 8A9R SpUNOd

S3aHSIAvy

23



's|aqe| Buowe Aten saiey g
‘uone|nwio) Jeq Ul s|qe|leAy

‘(¢ 9|geL) s|aqe| ajgershan [eisusb yum syonpold 8as 0S|y

¢T ¢-T A T A ¢ T T A uliylawisd
G-G/€ | Ayraw-uorawapAxQ
16 TG [Awexo
88'T-¥6 88'T-¥'T 88'T-v'T 88'T-¥6 88'T-¥6 88'T-v6° pafeN
N°14 6-GY’ 6-GY 6-GY’ 6"-Gv’ [Awoyrs
el eT €T 10]yaAxoyIa N
S.'T SL'T SL'T SL'T SL'T S.'T SLTV6 uolyrereN
v'-¢ v'-c v'-Z v'-¢ Idd 8°-¢ v'-Z v-Z suepur
S0-€0° S0-€0° S0-€0° S0-€0° S0-€0° S0-€0° aJels[eAus)s3y
15 T-s TG TG 15 uej|nsopu3
99-g¢ |0J031Q
SYARTA SRR TA SRR TA STARTA Idd ¥7-¢ SYARTA G.-G¢ uouizeiq
GeT auizewol)
1S 1S qeMok1D
1S/dv (O¥2) ueinjoqued
T T 1§ e T e IKreqren
¢0-T0° ¢0- 10 unosweqy
sladdoy | Jalog suin bnqg SaUN WIOMUO[BIN slaulw swomIng sa199q SwoMALLLIY spiydy apl1anaasuy|
-JeaT ysenbg ysenbsg JWIOMBJYo1d -Jea laquinan)

a1oe/1uaIpalbul 8A9R SpUNOd

(Jawwns) HSYNOS

24



‘[aqe] UO palsi| sapiolgay YHM suonoeIaiul [enusiod 810N
‘uonenwloy fejnuelB ul s|qe|ien. oSy o
"Pa8s 8y} YuM 108300 10811p Ui 8deld 10U 0d

*Ajuo 193jew ysald ,

"uofe|NuLIO} Jeq Ui 8|qe|ieAe OS|Y q

-1066BW U102 Pass pue seAle] WIOMIO0] ‘SWIOMBIIM Bulpnjau] »

‘(¢ a|geL) s|aqe] ajgeraban [eiauab yum syonpold aas os|y

dv/1S 1S dv/1S 4soIngial

dv/1S dv/1S 1S uLiyINyalL

s s dv/1S sjeloyd

ad T’ T o T T uLIylawiad

G-GLE [Ayrsw-uoyswapAxo

79 T G.-G GG G/-G uoiyeted [Ay1sN

14 Si-6ec Gv-Gec S-Gec Si-G¢c [AwouyraN

STAYAd STAYAL lojyoAxoyre

V6 uolyrelen

€0-¢0’ €020’ €020’ €0-¢o’ €020’ €0-¢o’ €0-¢0’ ulylofeyha-epquie

s p1S s Sojouod

Idd/1S s doidouyr3g

G0™-€0° S0-€0° S0™-€0° G0™-€0° S0™-€0° S0-€0° G0™-€0° SlelaeAus)sy

ST T ouejnsopuz

SC'TT Idd t7-¢ Idd ¥7-¢ g SC'TT TG uouizeiqg

Yv0-GC0’ G20-SCTO’ Yv07-GC0’ vv0'-GC0’ uyInAo

1S 19 1S/dV ¢-T 1S/dv ¢ STT TS T-SL TG soyuAdiojuo

S s sojAxoy1alo|y)

1S 1S 1S ueinjoged

¢T ¢1 q€-C Al qcT A |Areqred
sbng youlyd sapyeaq des SWIOMIND es1sad [10S $9199( ©9|4 SWwIOMAWLIY WwlomIes uio) spiydy ETJRIRENT

aloe/1uaIpalbul aAnde spunod

NHO9 133IMS

25



*sBunInd Joy dip juejd-aid e se pajage| oS|IV

‘(€ ajgel) s|aqe| ajge1aban [eisuab yum syonpold aas os|y

SL S7A G uolyresed [Ayan
STAYAL STAYALk JojyaAxoyra N
88'T-V6° uolyree N
Idd ¥ Idd ¥ S0JOU04
ldd 89 ldd 89 ldd 89 Idd 8-9 doidop3
g g uej|nsopul
Idd ¥-€ Idd 7€ uouizeiq
Idd ¢ Idd ¢ sojuAdioly
[A Al el T ¢t [Areqed
Jaddoyyea wJiomles uio) ENEED MEE $9|199( B4 | swlomAwie |leq | swlomalip sgnJb a11yM EYJRRENT
Jaquinan) | orejod 18ams

aloe/quaIpalBul aAI9R SPUNOd

S301V10d 133aMS

26



'S801eW0) ALI8Yd 10} pajjaqe| 10Np
*Aluo 193w ysald,
"uoITRINWLIO) 1eq Ul |qe|iere 0S|V
‘WIOMIED UI0I SB UMOUY 0S|Ve

‘(¢ ajgeL) s|oqe| ajqe1aban [eiauab yum syonpold 8as os|y

280 '-S0 250 '-S0 '-S0 S0 puliylaliad
TG TG IAurexo
T G§-G¢’ G.-G 1-g -9 T T 1-g -9 T -9 uolyjesed
IAGETY
eT eT eT J0]yaAxouyreIN
6°-Gi’ 6-G1’ 6°-Gi’ 6-G¢¢ 174 66V IAwoya N
T-9L° T-GL T-9L° T-9L° T-9L° T-9L T-9L° T-9L° »(0¥2)soyd
-OpIWweyIaN
88'T-G¢9" 88'1-G¢9° uolyrereln
v-c v-< v-c Idd ¥~ V< auepur
€0-¢0" | €0-¢o €0-¢0’ €0-¢0’ €0-¢0° | G¢0-ST0°| €0-¢O’ €0-¢0’ €0-¢0’ G¢0-STO' | €0-¢O ulyroreyAd
-‘epquen
o0’ 0 leljoj -
GLE-ST YA TA §le-G¢ 7R T4 [10S -
pudojoepiw
S0-€0" | S0-€0 =0} €0-GT0° S0-€0° S0-€0° S0-€0° S0-€0° S0-€0° aJels[eAus)s3
1-g T-9L° T T-g T T-g T 79 uejnsopus
as/dv €-T| dS/dv €-T| dS/dV €T as/dv T as/dv 1 uolojinsig
§-GC’ §-GC S-G¢ sjeoylswid
GL-GLE [0J021Q
T4 g-gLe Idd ¥-¢ 14 uouizelq
GZT auIZewolA)
14%4%) 124%% ¥¥0'-G20° ¥¥0'-G20° ¥¥0'-G20" | tvv0-G20’ 1440 14740 ¥¥0’-G20° uuyInAo
1S 1S 1S 1S ayjoi
T Al 19 1 Al 19 qc'T ac IAreqred
G-GLE | ST-8L GL-G G-GLE G-GLE SL-S G'T-GL S'T-GL SL-S S'T-GL SL-S [Ayraw
-soyduizy
[40) ¢0-10° ¢0-10° undsweqy
Agauym | waomuid | sduyl sbnq SalN slaulw siaddoy SWIOM pWIOM so|19aq | swiomAwly| swiomin)|  spiydy apIonoasu|
olewo| Auns -Jesn Jean -UIOH Nl ©s|4

aloe/auaIpalBul aAoe SpuNod

S301LVINOL

27



‘WioM]lini) OJewo] se paisl| Om_<vp

"s3sad awos 104 pasinbal si 8pIdIldasuUl uoluedwod pajage| e YlM XiW Yuel
‘surenys Buowre salieA aeAle| Palds|as Uo ANAIOY p

“(z a1qeL) apinb siyx ur papnjout sisad 4O o

‘(¢ aI0eL) apinb siyy ut papnjoul sdoid JO q

‘skep ul [enlalul 1SaAIRY-81d p

SaMIN v 0 Inying
s1sad |10S pue salw 1dadxa ||V v 0 SuULIY1aJIAd
siefjidiares awos ‘sduyl ‘spijiAsd ‘salpenym ‘sisulwges|
‘aeAle| 8)39aq ‘Senw ‘spiyde sapnjaul - 19npold Yyum Ssalep 10npoid yum sauen - ||y 0 S[le)
WIOMPNQ 020eq0] ‘;WI0OMIES UI0D - JeISWa9) $90]1BWO0)
wiomAwe 189q Ajuo - X-pods ‘ulod 19ams ‘siaddad ‘sead ‘suoluo ‘9an119|
:30npoud yum sauep “Jlaquinong ‘A1g|a9 ‘sdoud 909 ‘s1@aq ‘sueaq 0 S3SNUIA [epI01199su|

aSalllayMm ‘sduy ‘seniw ‘spijiAsd ‘siauiwyes)

‘s1addoyyes) ‘sirejidiares ‘spiyde Buipnjoul s199sul palpog-10S U109 19aMms 1dadxs ||V 0 deos [epi1onossu|
sduy ‘spiyde ‘saisuymm v 0 eURISSE( BlIdANRaY
91999 01e10d4 OprIo|0)D 1ue|dBbbs ‘or1ewo] ‘o1e10d 0 obaip ues “Jea
pdeAe| snossldopids v 0 remezie 1o/pue I3eisiny “Jea
sisuaiBunnyl snjjioeg
siaddoyjes| ‘swiomAuwe ‘siauiwyes| ‘spiyde ‘Ayauymn uJ09 19aMs 1dadxe ||V 0 unyoeiipezy
ol@ge| uo S1sad gsdouo paisasibay elHd apIo1123su|

"UoIeW.o)UI J8Y10 IO SUOIDLIISaI asn ‘sajel
‘sysad ‘sdouo paltalsiBal ul suoijeleA 1o) Aj9sojo sjoge| aulwexa ‘Buisn alojag ‘s|age| ajgelaban Jeiauab ylm s1onpold ‘€ ajqel

28




‘uonedldde uonea NI Iy = IV
‘9|eLeA |Hd [2ge| 88S = 1S
‘Aluo uonesydde Bunued Iy = dv
"palsaAley aJe S1001 AJUO USUM JBLIOYS |Hd o
19s unJy Jaye Adde 1ou og q
"pals)| [ersaqul 1seBUO) ‘s|relap 10} [aqe| 9as ‘suoiresldde Jo Jequunu o UOIEINWIO) ‘elel o spuadap |Hd
"(jage| @as) sjage| Buowre Aren 10 abels yimolb juejd uo paseq ale a}joAI) pue auepur Jo} SfeAlsiul 1SaAIRY-8ld

eld
0T

TC

14

0T

VT

1

T¢

T2
e0T
7T

T
09

el T

Lo

¢

eld
0T
7T

T¢

14

0T

T¢

14

™

el

o

ge

o

e€

™

N

N~ 0

eld
0T
14

TC

14

0T

Tc

VT

14

eST

el

0T

T
T

|24

4

ST

VT

el T

T

e€

14

™

~NN~O

eld

8¢

dv
14"
oy

el

T¢

aT

14

eld

—

Se

dv

™

v

eld

-

eld

VT
eld

dv

™

T

el

T¢

qT

eld
eVl
71

dv

14

A

TC

eld
e€
el

dv

™

dv
el
eld

o

14

09/dv

T¢

eld
YT
el

dv
T¢

09
el
eld

0
0€

06
14"

uyrawiadAo
-e197
uuylaworel|
gredipolyL
areloyd
WIENIER

GENT
-uolaWapAxO
[Awexo
paleN
uolyreted [Ay1aN
[Awoyrs N
10]y2Axoy1aN
soydopiweylan
uolyrere\

uuyloeykoa
-‘epquren
pudojoepiw
siyexaH
SOJou04
aleJa[enus)sy
uejjnsopu3
uoloynsiq
areoylawig
[oj021d
uouizeiq
uuyrawadi
auIzewolfD
ulyINpAc
soyAdioly)
ueinjogie)
[Areque)
[Auraw-soyduizy
unosweqy
glrealply
areydaoy

20

Susal9
preisnin

(peaH)
80N

a[ex

jue|dbb3

1aquinan)

Spue|jo)

JSETER)

s1010e)

adnojejue)

lamoyyiined

abeqqe)

1102001g

(sdoy)
s109¢

(deus)

(lia)

Sueag

apronoasu|

£'5d012 a|qe1aban uo sapIdildasul 1oy (sAep) sjealalul 1saaley-ald 7 a|qeL

29



e

T

(9\}

oM AN ™M

~ N~ O

el¢ T¢
0T

VT VT
eVl eVl

0€/dv | 0E/dVY

aT

1’4"
ef

AN

O 1 N P~

el

dv
dv

GCT/dv

0€
1S

o€

eld

o

5174
dv

el

GE
dv

~

dv

L

14’

eld

T

TC

T

eVl

VT
T

dv

eVl

dv

14’

™

dv

06
eVl

e9

T

dv
dv

eSL

el

GE

T

~NN~N~O

0S8
el

el

eST

T¢

0S
el

el

VT

ST eST

VT

dv

el el

dv

14 8¢

gredipoiyL
soJnaJal
ulynal
18Wsoyd
ajeloyd
unylawIad
IAraw
-uolawepAxo
[Awexo
pa[eN
uoiyreted |Ay1sN
[Awouyrain
JojyoAxoyrs i
soydopiweyian
uolyrelei\
ulyloreyAs
-epquie’
pudojoepiw|
S0JOU04
doidoyiz
alelajeAus)sy
uej|nsopug
uojoy|nsiqg
areoylawig
|0j02Id
uouizeig
auIzewoli)
uuyawladAy
uuINPAD
sojlAdioly)
ueinjogie)
|Arequen
[Ayrsw-soyduizy
unosweqy
a1eydaoy

UOJaULIBTEAN

(100y) | (sdol)

sdiuing

$301BWOL

$901e10d
199Mg

uI0)
199MS

ysenbs
Jawwing

yoeuids

ysipey

updwnd

(usur)
$90]e10d

siaddag

(usai9)

(9]

(usai9) | (A1)

Sead

SUoIQ

aplonoasu|

(penunuoo) ‘sdoud ajgel1aban uo sapldindasul o) (sAep) sjealalul 1sanley-ald ‘v a|gel

30



The information given herein is for educational purposes only. Reference to commercial products or trade names is made
with the understanding that no discrimination is intended and no endorsement by the Texas AgriLife Extension Service is implied.

Produced by AgriLife Communications and Marketing, Texas A&M System
Extension publications can be found on the Web at: http://AgriLifebookstore.org

Visit the Texas AgriLife Extension Service at http://AgriLifeextension.tamu.edu

Educational programs of the Texas Agrilife Extension Service are open to all people without regard to race, color, sex, disability, religion, age, or national origin.

Issued in furtherance of Cooperative Extension Work in Agriculture and Home Economics, Acts of Congress of May 8, 1914, as amended, and June 30, 1914, in
cooperation with the United States Department of Agriculture. Edward G. Smith, Director, Texas AgriLife Extension Service, Texas A&M System.



