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PREFACE

This study is concerned with cost and return comparisons for six
'common nursery species as inf]uenéed by éhanges in container volume or
fektility. The primary_objective is to determine the combination of
slow-release fertilizer (18-6-12 Osmocote) and container volume which
will retﬁrn the higheét profit for each species at the end of the
growihg cycle. An economic analysis system is developed and employed
in translating empirical results of p]ant growth response to treatment
into profit comparisons. . | |
| The author applauds the effprt and patience éxpended;by Dr. Carl E.
Whitcomb in the pursuit of this sfudy as his guidance was most essen-
tial in the_comp]etion of this_manuscript. Appreciation is also
eXpressed to Dr. Wayne HUffine and Steve Ownby who ably assisted as
membeféiof the gkaduate cbmmittee, and to Dr. Grant Vest who expedited
comp]etidn-of the final draft; _’- | A.

- Special gratitude is reserved fdr my'wife, Anita, for her time,
sacrifices,.and undekstanding which were imperative during the Course

of the study.
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CHAPTER- I
INTRODUCTION -

Within the framework of woody ornamental plant produétion, there
exists a myrfad of possible resource inputs and‘cu1tura1 techniques}
In recent years, several researchers have concluded that many manage-
: menf systems will produce p]ants of equal quality.. The»chai]engé is
to combine the most effective materials with a minimum of time, labor,
and risk Without sécrificing desirable plant appearance at the end of
" the growing cycle.
| The cbntainér-grown woody §rnaménta1 industry is a vital economic
force in many areas of the-United States and Europe. In this country,
refinement‘has been_hihdered by a demand which has exceeded supply
.sihce'1949; especially in the period from i962 to the present (74).
~This phenémenonrallowed commerc1a1»prdducers to disregard costs of
operation, fo a certain gxtent, as_t¢ta1 production could be increased
from yeaf to year to offset‘]osses'on a per-unit basis (3, 4, 14; 37,
59).v It has also a]]owedknurserymen to sell less than superior plant
materia],_aﬁd beéome compTacent towérd production technique changes
bénéficial to‘his profits, ﬁ]ant qha]ity, and thé well being of the
entire industry.

- To reduce cost of production and increase profits,’a nursery
' operator must have knowledge of present costs, ébi]ity to determine

value of the finished product, and information on alternative cultural



methods (3, 5, 57). Studies-héve shown that many growers are unin-
formed’as to cost computation from records and thus base their selling
price on’ competitor Va]uation or "hunch" (8,-48, 60). - This practice
dismisseﬁ.the importance of cost differences between‘produters and
provides a built-in penalty for those who do not or will not exercise
cost control.

A furtﬁer addition to the production dilemma is the lack of uni-
formity in assessment of the mosf important criterion in determinaﬁ%on"
of pTant va]ueQ—quality. Researchers do not agree on the measumeent' ' “*}
of this parameter as experihenta] results are reported in terms of top L#
gfowth, réot grthh, visual Qrade, growth index, fresh weight, dry ’
;weight, height,‘éa]iper;'and Spfead. Growers feel that size‘is the
~ most - important factor, but caliper and visual appearance also influence
salability (27). 'For the mosf universa]Iunderstanding, results of any
study must be presented in-terms of as many qualitative and quantita-
tivé parameters as,possiblé,'regardiess of personal preférence;

A commer;iaT grower has more control over variable cost than
fixed cost. He cannot set wages 5e1ow a minimum level or control
- taxes,'insuranée, and other non-pkdduction rates to benefit his profit
structure. He can decide on which combinations of resources are opti-
mum forvproduction of the most profitable spécies.

By ménipulating two of the crop-oriented cost variéb]es; the
intent of this study is to determine:
| (1) the cohbination of slow-release fertilizer and container
' vo]ume'réquired fo produce high quality plants of several species,
(2) the differenée in-response_between species to changes'in

volume and slow-release fertilizer,



(35 a method to evaluate the econdmic advantage‘of dne container
size/fértiTity combination over another, for each of several species,
using five physiological measuremenfs to determine quality difference.

The main objective of'any enterprise is to combine raw materials
in the most economical fashion. to produce a desirable fihfshed com-
modity.v If this objective "maximum economic growth" (6) is attained,
maximum pfbfit is achieved for‘thatlprodﬁct Within a particular pricing
structd#e; Managers of Container«ornamenfal nurﬁeries_who do not face
thfs basic fact will soon experience failure in an industry thaf

becomes more competitive every year (57).



CHAPTER 11
REVIEW OF LITERATURE
Nutritionl

Research on container-grown woody ornamentals often deals with
plant nutrition.' The problem has been'determining tﬁe rate, propor-
“tion, and form of fertilizer materials most beneficial to‘plant
~growth (11,17, 32, 35, 39, 40, 41, 42, 43, 45, 46, 51, 54, 56, 68).
| Studies have concluded that form éhd rate of nitrogen affects
plant growth more thén.form and rate of any other nutrient element
(7, 9,17, 21, 22, 34, 40, 42, 53, 62, 63, 76). Howeveh,.disagreement‘
'lexists as to which source or nitrogen Iéve] is optimum. In a review ‘
- of nutritidn research, Dirr (27) noted that no concrete recommenda-
tidns could be made as to best levels for produétion.

A lack of uniformity in culture bétween researchers has created
some of the confusion.. While some have reportedvsuperiority of one
groWing‘System over the othefs, Carter (15) and othérs (36,.42, 49, |
64), observed fhat many systemS‘éxist which will produce plants of
| similar quality. As ear]y as 1955, Matkin (49) found it neceesary to
alter the rate of nitrogen to achieve equal plant.QUality when compon-
~ ents of the growing hedium were changed. Sih¢e then, othefs»have
observed that to maintain plant qua]ity it is necesséry to modify some
- facet of cu]ture; generally nutritioh, when a change is made in anofher

(30, 31, 33, 61, 64, 71, 78).



Inconsistency in ferti]ity.research has also been attributed to
response differences between species. Whitcomb (80, 81) and others
(16, 26, 32, 39, 41, 43, 63, 70) observed the nutrition level for
- optimum growth was not the same for all species when other cuTtura]
factors were eqﬁal. |

Therefore, it is apparent that specific recommendations on level

or source of plant nutrients must not be generalized over all growing

conditions and species.
Container Volume

vEffects'of container volume (size) on growth response have not
: béen fhtensive]y fnvéStigated, although reéponsg to 1hcrease_in volume
' of[growing_medfum has been reporféd in‘propagation and production
phases. by some researchers.  | -
Bisher and Whitcomb (TO),observed better overall growth of vibur-
numvcuttings under mist in 3%-inch squaré pots than in 2%;inch square
pots.k'Davis and Whi tcomb (18) found 2%—inch square pots superior to
1% or 2-inch square pots for Japanese black pine, Chinese pistache,
and'wéStern soapberry seedlings during initia1;growth after germina-
tion. Funk (30) noted'bettek top ahd.root weight of black walnut
séedjngs”as VOTume_increaéed. Brown (12) observed a‘suppréséion of -
later growth for azalea and Tigustrum cuttings held too long in 2%-inch
' square pots, while Japanese and dwarf Burford hol]& and camellia Tiners
were not-affécted. |
In the production phase, research seems to indicate fesponse to
; container size is dependent on the Tevel of fertility. A change in

container size will influence growth only after the basic nutritional



requirehents of the plant are met. Laiche (44) found n0‘dffference in
growth indices or plant color of photinia or azalea grown in three or
five ga11on_containers and amended with 7.5 to 12 1b§ 18?6-12 Osmocote
per cubic yard. In a two-year study, Dickey (19, 20) and Dickey and
Poole (2) found significaht increase in growth index for podocarpus,
1igustrum, and aza]éa as volume increased form one quart to two gal-
lons. However, fertility was calculated on a rate per acre'basis, and
~ not all container sizes received the same absolute amount of nitrogen,
‘phosphorus or potassium from liquid feeding. A1l species responded in
a similar manner.

In’further'research by Dickey and Poole (24, 25), after nine
mbnths, Tigustrum and azalea growth was best at 540 1b N/acre/yr in a
two-gallon cOntafner After eighteen months, 1igusfkum was 1érgest in
two- ga]]on containers with 360 or 540 1b N/acre/yr while azalea showed
o d1fference between one or two-gallon containers with 540 1b N/acre/
yr; The 1ow rates of a]] nutr1ents supplied to these plants restricted -
‘growthbseverely, thus limiting the validity of the container compar1son.

.In a series of expériments; Whitcomb (77, 78, 79, 80) found an
overall ihéreasé in dwarf Burford holly growth as contafner volume
increased to 680 cubic 1nches of grbwfng'medium and fertilization
' reachéd 2000 1b N/acre/yr, whfle juniper'growth increased with-vo}ume
to 680 cubic inches énd 3500'15 N/acre/yr as_suppTied by 18-6-12
Osmocote. | | o |

| 'whitcbmb énd Hathawayv(B]) found an increase in growth of Hetzi
juniper as container volume increased to 380 cubic inches; while ever-
- green euonymus increased in size to only 207 cubic inches. The |

response tq fertility failed to increase for juniper beyond 15 grams
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18-6-12 Osmocote per container‘while response continued up to 24 grams
for éuonymus.

Each'of the above studies was CondUctedAin containers which
varied in depth as volume increased. This increase'in dépth may have
" been as important in subsequent plant response as the larger volume of -
growing medium. Studies_b& Matkin (50), Green (36), and mahy others
(13, 28, 29,‘3]; 33, 47, 58, 73, 75, 82) detefmined that a decreése in
cohtainer depth wi11.decrease the’amdunt of growing medium in which
moisture -and oxygen dispersal is favorable for root growth. In con-
,,trést, Hathaway and Whitcomb (38) observed no difference in top growth
or root growth respoﬁse of Shumard oak seedlings as container dépth
‘decreased from 11 inches to 5% inches with a constant container sur-
face area.

i Differenéeé seem to exist between species as to requirements for
;‘volume'of'mediﬁm and rate of ferti]izatién;lvNutrition seems the most
important factor of the two, a]though.reéearch indicates a responsei |
froﬁ some spécfes to ]afger:volumes when basic fertility requirements

have been satisfied.
Growth and Economics

| ~ Studies on cost and return of container—grownvorhamentalsIaréf
genera]]y}ﬁestricted to reviewing trendsvover a peribd of time (1; 2,
v3; 4, 14, 37, 59, 74) or determining where costs are incurréd and hbw
vto“réduce them. Several researchers (6, 29, 55,'57,}60) have observed
thatvno univefsa] cost of production or return exists in the nursery
industry. This 1ack of uniformity restricts the application of one

set of production costs to another set of circumstances.



Alysworth and Gartner (6) and Cake (14) state that cost of pro-
ductionvdepénds on labor, type and quantity of fertilizer, and effi-
cient use of all resource inputs. Perkins (59) and McGuire (52)
observed that the amount of profit returned by a plant for a given
period of time fof a standard area will allow a grower to determine
which species are most profitable.

Padgett and Frézier (57) noted that while time required (and thus
risk) to produce:qua]ity plants has changed; many wholesale growers
fail as a result of ihabi]ity to adapt to changes in culture which
allow for cost reducfion. Shugert (72) stated that cost analysis of
crbps'from propagation to sale will give the grower an éccurate basis

for intelligent pricing.
| The groWer's'goal Should be to produéela plant of atceptab]e.qual-_
ity With the Towest input df cqst invthe'shortést possible time within‘
his production scheme. The 18-6-12 formulation of Osmocote has been
repdkted to be high]y.efficient in delivering a high percentage of |
nutrients to the plant with Tittle loss to 1eachfng (9). It has also
been reported to save time in application (69) and thus reduces cost
of 1abor; Although investment in nutrients fs highér with Osmocote;
no exﬁensive‘de]ivery equipment iS~necéssary (41)_and s}ow-re]éase of
the eleménts allows uniform fekti]izatfﬁn with Tittle chance of error
(9). |

| A reduction in container volume required to grow salable plants |
will reduce investment_conSiderab]y, as smaller containers are less
expensive and the amount of growing medium required’would_be reduced. -
'Rack1ey.and'wh1tcomb (65) and Whitcomb and Hathaway (81) noted the

“economy of reducing containen volume if salability is not affected.



CHAPTER III
METHODS AND MATERIALS
Containers

The effects of container size on plant respohse could not be
studied in commercial containers as most increase;in'depth with an
increase in diameter thu§ confounding results by allowing a taller
 drainage column. Therefore, bottomless containers of four different
diaﬁeters all eight inches deep, were constructed. |

A total of 576 conta1ners was fabr1cated from one-eighth 1nch
‘smooth sheet f1berg]ass, cut to dimension, and pop r1veted 1nto 144
cy11nders each of five, six, seven, and eight inch d1ameter -A11 fin-
ished conta1ners were dipped in wh1te acrylic enamel paint to retard
Tight infiltration. o a

The lack of drainagé.on~thé periphery of the container base pre-
vented p]acement on the po]yethy]ene covered conta1ner bed. To over-
vcome this prob1em, elevation platforms were constructed pr1or to the
: 1n1t1at1on of the study. Th1rty-s1x platforms, three feet by six feet
and fodrfinches.ta11'were constructed on oﬁe—inch rdugh'cedar.' Welded
- wire one inch by th ihch-mesh.was Stap]ed to the top surface of each
frame for uniforn container support. The finishédlpiatforms were
placed on the prbduétion bed in six-groups.of siX frames each to pro-

vide for separation of speéies.' Heavy paper was placed on each frame
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to prov1de restriction until growing medium stab1]1zed

. Four containers of each size were p]aced randomly on each frame
and filled to a seven inch depth with a 2:1:1, by volume, mixture of
pine bark,’peat, and sand (Table I). Actual volume in each container
‘was“137,-]98, 269, or 352 cubic inches, and each occupied one square

foot of production space.
Propagation and Planting

Six common commercial species, differing in cultural require-
ments, were chdsen for the study (Tab]e I1). Terminal cuttihgs, four
to six inches in length, were obtained between November 1 and December
15, 1975, and rodfed in fwo and 6ne-quarter inch multipot trays.
Rooting medium was ah'unamended, 1:1 by volume, mixture of peat moss and
per]ite.‘ A1l cuttings were placed Qnder intermittent mist until root-
. ing was completed. Once'adequéte roots had formed, misting was ter-
minated and rooted cuttings were maintained in thé.propagafion green-
'_house until weather permitted planting on the production bed.
From'Apr11-19 to 21, 1976, 96 11nérs of each species were removed
 ﬁ'from the‘gréenhouse and p]anted.‘ Each group of six support'frames, '
with 16 cqntainers per frame, consfituted the gfowing_area for one
~ species. One liner was planted in each container, and each species

then treated as a separate experiment.
Fertility

Four rates of 18-6-12 Osmocote (manufactured by Sierra Chemical
Company, Miltpas, California) were selected “to determine the range of

response to fertility. Past experiencé with many species in six-inch



RATE AND COST OF BASIC GROWING MEDIUM COMPONENTS

TABLE I

11

Rate/yd3 Cost/yd3
Component Medium”¥ Cost/Unit Medium
Ground Pine Bark 15 £t $ 7.60/yd> $ 4.50
Canadian Sphagnum 3 3 :
Peat Moss 10 ft 7.80/10 ft 7.80
Coarse Builders Sand g ft°  4.00/yd’ 1.18
Dolomite . 8 1b 1.40/100 1b Y

‘ Single Superphosphate

(0-20-0) 4 1b .90/100 1b 14
Perk? Micronutrient 4 1b 10.00/50 1b .80
Total Cost/yd> 14.55
Cost/in’ .03

YA 20% shr1nkage of bark, peat and sand components resu]ts in a

final volume of 27.2 ft3,

Perk is a micronutrient blend manufactured by Kerr McGee Chemical
Corporat1on Jacksonv111e, Florida.



TABLE II

SCIENTIFIC AND COMMON NAME INDEX FOR SPECIES
EVALUATED IN STUDY

Scientific
 Aucuba japonica o Aucuba or Gold Dust Tree
Berberis julianae : Wintergreen Barberry
IIex cornuta 'Burford hana' | Dwarf Burford Holly
Juniperdé chinensis 'Hetzi' vHetzi Juniper
Pyrécantha»ébccinea '‘Wyatti' | Wyatt's Pyracantha

Elaeagnus macrophylla g Fragrant Elaeagnus
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vcontainers provided a guide for levels to use in this volume, but tar-
get ranges were not known for the five, seven, and eight-inch pots.

3 To compeﬁsate for thé large range fn volumes, equé] increments of 600
1b N/acre/yr (approximately .6 1b N/cu yd) were added to a base value
of 2200 1b N/acre/yr (1.1 1b N/cu yd). This base rate has been report-
| ed as aﬁ optimum 1eve]»of nitrogen, using 18-6—12'Osmocote_for growth
of ‘many species in six-inch containers with the same basic growing
medium (78, 80, 81).. Once rates of nitrogen to be used were determined
on a per acre basis, the amount of Osmocotevequivalent per container

was calculated by the following formula:
N/acre/yr + 43,560 = N/ft%/yr x t%/container = N/container/yr
' N/container/yr.+ .18 = 18—6412 Osmocote/container/yr

These rates were thén used as the four-]eve]s of hutrition for
each cdntainer size. The 18-6-12 formu]étfon was'chOSen as a ferti-
lizer source for its 1ohg term, uniform release properties and its
accebtab]é balance of nitrogen, phosphorus, and potassium. The sma]1z_‘
“labor requirement of Osmocote fertilization was considered to be an
added benefit. Amounts of Osmocote applied, coversfon'to nftrogen
(N), phosphorus (P), and potassium (K) equiva]ents, and expression of
.grates per acre or volume for each container size are presented in
Table III. | |

A1 species were fertilized on April 22, 1976, and August 19, 1976.
One-half of each Osmocote treatment was app]ieq oh each date to gain
the highest efficiency. |

‘Wheh nutrition was supplied, six separate experiments--one for

‘each species--were conducted. Each experimént was a four by four



TABLE III

- BULK WEIGHT; N, P, AND K WEIGHTS; AND CONVERSION TO COMMON
AREA AND VOLUME MEASUREMENTS OF ALL OSMOCOTE LEVELS
AT EACH CONTAINER VOLUME

14

* Bulk Wt

Osm. N Wt _PuWt _ KWt
Level oz gm 0z gm 0z gm 0z gm
1 40 11.4 07 2.1 .01 .30 04 1.1
2 .64 18.2 Jd2 3.3 .02 .50 .06 1.8
3 .88 25.0 .16 4.5 .03' .80 .09 2.5
4 1.12 31.8 .20 5.7 .04 1.00 a1 3.2
Osm. Cont  1b/Acre kg/Hectare 1b/yd3 kg/M3 .
Lev Dia N P K »N P K N P K N P K
1 5" 1445 240 805 1620 270 905 1.5 .23 .85 .52 .08 .29
2 2310 385 1285 2590 430 1440 2.5 .38 1.40 .86 .13 .48
3 3170 530 1760 3550 595 1975 3.4 .51 1.90 .17_.18 .66
4 4035 675 2240 4525 755 2515 4.3 .65 2.40 .48 .22 .83
1 6" 1000‘165 555 1120 185 625 1.1'.16_ .61 .38 .06 .21
2 .6 1600 265 890 1795 295 1000 1.7 .25 .94 .59 .09 .32
3 .6 2200 3651225 2490 410 1375 2.3 .351.28 .79 .12 .44
4 6 2800 465 1560 3140 520 1750 3.0 .45 1.67 .04 .16 .58
: 1 7" 735 125 410 825 140 460 .8 .12 .44 .28 .04 .15
2 7 1175195 655 1320 220 735 1,3'.19 72 45 .07 .25
3 7 1615 270 895 1810 305 1005 1.7 .25 .9% .59 .09 .32 .
4 7 2055340 1140 2305 380 1280 2.2 .33 1.22 .76 .11 .42
1 8" 565 95 315 635 105 355 | .6 .09 .33 .21 .03 .1
2 8 900150 500 1010 170 560 1.0 .15 .55 .35 .05 .19
3 8 1235205 685 1385230 770 1.3 .19 .72 .45 .07 .25
4 8 1570 260 875 ]760 290 980 1.7 .94 .59 .09 .32

.25
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factorial arrangement of treatments with six randomized comp]ete blocks.
Additional Cultural Considerations

Partial shade was provided for aucuba, Burford holly, and bar-
berry by one-half inch steel mesh fastened to three-foot wooden uprfghts.
~ Response of these specie; from April 22 to,Juné 30 indicated an insuf-
ficient reduction of light. On July 8,'at 3:30 P.M., 1light meter read-
ings showed a reduction of only 17 percent under cover. An additional
- layer of mesh increased the shade to 28 percent, and subsequent plant
response did not warrant further modification.
A11»p1ahts were watered with approximately one inch of overhead
irrigation every 36-48 hours from April 22 to November 15.
Confainers were hand—weedéd at weekly interva]s to avoid cohpeti-

tion or herbicide effects.
Initial Data Observations

Between July 19 and 22, preliminary dafa was collected to deter-
mine treatment differences after two months. A1l new growing terﬁina]s
(bud breaks) were tallied for each plant ih the barberry, Burford holly,
and elaeagnus experiments.' Many shoots of less thaﬁ one inch length
were'deVe1oping into juvehi]e thorns on pyracantha; consequently, only
breaks longer than one inch wére counted. No terminal counts were
taken for aucuba or juniper, as-né visual differences édu]d be detected
between treatments.

A random hargina] burn and leaf necrosis on aucuba prompted devel-
opment of a leaf damage index to determine treatment correlation. Com-

parison was made between treatments on the basis of percent of leaves
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affected.

A1l data was subjected to éna]ysis of variance and "F" value sig-
nificance testing. Where significanceAexisted, Duncan's New Multiple
Range Test was used to separate treatment means. These results were
.used to gauge the prbgress of each experiment, but final measurements

were more he1pfu1 in evaluating the objectives of the study.
Final Data Observations

Between December 6 and 22, 1976, all plants were removed from'the

container bed and evaluated as follows:

Growth-Indexi

Each plant was measured for height (H), maximum width (WD MAX),
and width perpendicular to maximum (WD 90). Growth index (GI) was cal-
culated by multiplying the height by the average of the two width

measurements:

GI = (WD MAX + WD 90)/2 x H

Top Weighg/Root Weight

Fresh top weight was obtained by severing the stem(s) at the soil
1ine in the container and weighing. After top weight had been deter-
mined for one replication of each species,.contaihefs were emptied and

growing-medium removed from the robts‘before weighing.

Visual Grade

On November 11, all species were evaluated for visual appearance
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by thfée qualified raters. Plants weré graded on a ten-point scale
with ten rating most attractive and one rating least attractive. The
average scdre from three independent ratings was recorded for each
plant.

A11 growth response measurements wéke.subjected’to statistical

analysis by the S.A.S. computer program.
Economic Evaluation

When analysis of growth response was comh]eted, a cost-price
evaluation was initiated to determine profitabi]ity of each treatment

combination.

Cost Analysis

~ Variable. Each input cost Which varied with changes in container
size or amount of Osmocote was calculated as follows: |
(1) The cost of growing medium was obtained by adding the compon-
ent costs for one cubic yard and calculating the subsequent cost for
‘each container size based on volume (Tables I and IV). |
(2) Container cost was derived by averaging,actua]}who1ésa1e
values for containers of compafab]é volume and composition. Para-
meters'used in se]éction of commerc1a1 containers for comparison were:
a) that total container volume would not exceed test volume by
more than ten inches, and
b) that.containerAcompdsition must be some form of rigid p]astiq
éomparab]e to test containers, | |
Using cost quotation for lots of 1000, at least six values were obtain-

ed from wholesale supply catalogs for each volume variable. These



LINE COST SUMMARY FOR EACH VOLUME AND FERTILITY COMBINATION

TABLE IV

18

, Fixed Costs ($) 10% Total

Osm. Cont. Variable Costs ($) Over-  Mort. Cost
Level Dia. Medium Pot Osm. Total Liner head ($) ($)
1 5 .04 .11 .01 .16 .25 .31 .07 .79

2 .04 11 .02 7 .25 .31 .07 .80

3 .04 .11 .03 .18 .25 .31 .07 .81

4 04 11 .08 .19 .25 .3 .08 .83

1 6" .06 .14 .01 .21 .25 .31 .08 .85

2 .05 .14 .02 .22 .25 .31 .08 .86

3 .06 .14 .03 .23 .25 .31 .08 .87

4 .06 .14 .04 .24 .25 .31 .08 .88
A .08 .19 .01 .28 .25 .31 .08 .92

2 .08 .19 .02 .29 .25 .31 .09 .94

3 .08 .19 .03 .30 .25 .31 .09 .95

4 .08 .19 .04 .31 .25 .31 .09 .96

1 8" A1 .23 .01 .35 .25 .31 .09 1.00

2 8 A1 .23 .02 .36 .25 .31 .09 1.0

3 8 a1 .23 .03 .37 .25 .3 .09 1.02

4 8 10 .23 .04 .38 .25 .09 1.03

31
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values were averaged by size, and means entered in Table IV as the

cost attfibutable to container.
. (3) The final variable cost item, férti]izer, was computed frdm
invoice. Actual cost per gram, épproximately .11¢ for 18-16-12 Osmo-
cote, was ca]cuTated by dividing invoice cost for one 50-pound bag
($25.b0) by the number of grams it held (22,700). This figdre was then
multiplied by the number of grams at each treatment rate to determine
cost per fertility level (Table IV). Costs of other nutrient additives
were extremely small on a container basis. These costs were added to
growing medium cost (Tables I and IV) as they were amended at the mix-
ing phase, and monetary differences could not be detected between con-

tainer sizes.

Fixed. Input costs which did not vary by treatment were consider-
ed fixed. Depreciation, taxes, interest, insurance, labor, and intan-
‘gible expenses were grduped in this cétegory.- Each of these costs Can
be determined on‘a yearly total basis, and apportioned over thevpro- -
diction area to obtain a cost bér unit area per year, a]though-]abOr is
not normally computed in this manner. Theia11owance of one square qut
of growiﬁg space for each unit in the study equalizes production and
non-production labor costs for all treatments. Tﬁe column labeled:
"errhead” in Table IV represents a reasonable, although conservafive,
estimate of the éost‘per square foot per year incurred by the above
items.

The cost of purchased Tiners was added under fixed cost to achieve
a kea]istic estimate of total cost. An average of wholesale price

quotations from several commercial catalogs for similar liners was used
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as the liner cost for all species (Table IV).
The uniformity of fixed cost for all species and treatments
allowed for economic compar{son by variable cost alone without for-

feiting the use of retail values in the return aha]ysis.

Mortality Deferral and Total Cost. A 10 percent mortality defer-

ral, based on the sum of fixed and variable costs, was computed for
each treatment to reflect the increase in cost per unit which would
occur if only 90 percent of the plants in a treatment were salable
(Tables IV and VI). Separate cost items were added together to derive

total cost for each fertility/volume combination (Tables IV and VI).

Return Analysis

»To complete the econohic evaluation, a system was devised to
determine the profitability of each combination. As some sort of vis-
ual grade is most often used to determine va]ue; the ten point grading
scale was broken into four value classes (Table V). The arbitrary |
nature of this breakdown was unavoidable, and the objective was to
detect‘dol1ar value differences if they existed.

A selling price was assigned to each class by obtaining values
from current wholesale catalogs published by several large nurseries
,which'grew the same species as used in the study. These returns were
cohbinéd with total cost to determine profit comparisons between

treatments for each species.

~ One-Year Comparison. Al1l four container sizes were compared in

the one-year evaluation (Table V). Total cost was subtracted from

expected return, and resulting net profit p]otted for each species.



TABLE V

FIRST YEAR RETURN AND PROFIT DETERMINATION FOR ALL SPECIES
‘WITH EACH OF THE TREATMENT COMBINATIONS

Osm. Cont. Cost : Pyracantha Juniper Holly

Level Dia ($) Return ($) Profit (§) Return ($) Profit ($) Return ($) Profit (§)
1 5" .79 (3)z .00 - 79 (3) .00 .79 (6) 1.35 .56
2 5 .80 (4) 1.00 20 (6) 1.40 .60 (4) 1.00 .20
3 5 .81 (6) 1.35 54 (7) 1.40 .59 (6) 1.35 .54
4 5 .83 (7) 1.35 52 (7) 1.40 .57 (6) 1.35 .52
1 6" .85 (3) .00 - .85 (4) 1.00 15 (7) 1.35 .50
2 6 .86 (5)- -1.00 14 (7) 1.40 .54 (5) 1.00 .06
3 6 .87 (8) 1.45 .58 (7) 1.40 .53 (6) 1.35 .48
4 6 .88 (7) 1.35 .47 (9) 1.50 .62 (6) 1.35 47
1 7" .92 (5) 1.00 .08 (4) 1.00 .08 (6) 1.35 43
2 7 .94 (6) 1.35 41 (7) 1.40 .46 (5) 1.00 .06
3 7 .95 (8) 1.45 .50 (7) 1.40 .45 (7) 1.35 .40
4 7 .96 (9) 1.45 .49 (8) 1.50 .54 (7) 1.35 .39

1 8" 1.00 () 1.00 .00 (4) 1.00 .00 (4) 1.00 .00
2 8 1.01 (7) 1.35 .34 (5) 1.00 .01 (4) 1.00 - .01
3 8 1.02 (9) 1.45 .43 (9) 1.50 .48 (6) 1.35 .33
4 8 1.03 (9) 1.45 .42 (9) 1.50 .47 (8) 1.45 .42

Elaeagnus Barberry Aucuba

1 5" .79 (2) .00 - .79 (5) 1.00 .21 (4) 1.00 .21
2 5 .80 (6) 1.35 .55 - (6) 1.60 .80 (6) 1.35 .55
3 5 .81 (7) 1.35 .54 (7) 1.60 .79 (6) 1.35 .54
4 5 .83 (6) 1.35 .52 (8) 1.70° .87 (5) 1.00 a7

Le



TABLE V (Continued)

Osm.  Cont. Cost Elaeagnus ' Barbekry . Aucuba -
Level Dia ($) Return (§) Profit (§) Return ($) Profit (3)  Return ($) Profit (§)
1 6" .85 (2) .00 - .85  (4)  1.00 5 (3) .00 - .85
2 6 .86 (5) 1.00 .14 (6) 1.60 .74 (5) 1.00 .14
-3 6 .87 (6) 1.35 .48 . (9) 1.70 .83 (8) 1.45 .58
4 6 .88 (8) 1.45 .57 (8) 1.70 .82 (4) 1.00 12
1 7" .92 (3) .00 - 92 (4) 1.00 .08 (5) 1.00 .08
2 7 .94 (5) 1.00 06 (5) 1.00 .06 (5) 1.00 .06
3 7 .95 (8) 1.45 50 (7) 1.60 65 (7) 1.35 .40
4 7 .96 (9) 1.45 .49 (7) 1.60 64 (8) 1.45 .49
1T = 8" 1.00 (2) .00 - 1.00 (3) .00 - 1.00 (4) 1.00 .00
2 8 1.01 (7) 1.35 34 (5) 1.00 - 01 (6) 1.35 .34
3 8 1.02 (9)  1.45 43  (6) 1.60 58 (7) 1.35 .33
.4 8 1.03 (9) 1.45 42 (9) 1.70 67 (8) 1.45 .42
ZFigure in parentheses is average visua]lgrade used to determine return asvfolloWS:
8-10 - excellent quality, 10¢ premium over average price
6- 7 - acceptable quality, sold as an average plant
4- 5 - not of acceptable quality, usually sold as culls for about $1 00
0- 3 - not salable. Plants represent a total loss of investment.

22




TABLE VI

SECOND YEAR COST, RETURN, AND PROFIT PROJECTIONS FOR
SEVEN-INCH AND EIGHT-INCH DIAMETER CONTAINERS

Osmocote = Container - First Year Second Year Total Two-Year Cost

Level Diameter Cost (%) ~ Cost ($) (+ 10% Mort,) (%)

Cost Summary

1 7 .84 .63 1.62
2 7 ‘ 85 : .64 1.64
3 7 .86 .65 1.66
4 7 .87 .66 1.68
1 8" .91 .63 1.69
2 8 92 .64 1.72
3 8 .93 .65 1.74
4 8 .94 .66 1.76
Return Summary
Species Anticipated Return ($)x Adjusted Return ($)Y Losses”
Pyracantha 3.35 - 1.45 Variable
Juniper - - 3.50 1.40 Variable-
Holly 3.00 1.45 Variable
Elaeagnus 3.00 1.45 Variable
Barberry 3.70 - 1.60 ~ Variable
Aucuba -~ 3.35 1.45 R Variable

€e




TABLE VI (Continued)

‘ » Profit Summary ' _
Osm. Cont. Total Return Profit . Return Profit Return Profit

Level Dia. Cost ($) ($) ($) ($) ($) (%9 . ($)
Pyracantha Juniper Holly
1 7" 1.62 1.45 - .17 1.40 - .22 3.00 1.38
2 7 1.64 3.35 1.71 3.50 1.86 1.45 - .19
3 7 1.66 3.35 1.69 3.50 1.84 3.00 1.34
4 7 1.68 3.35 1.67 3.50 1.82 3.00 1.32
1 8" 1.69 1.45 - .24 1.40 - .29 1.45 - .25
2 8 1.72 3.35 1.63 1.40 - .32 1.45 - .27
3 8 1.74 3.35 - - 1.61 3.50 1.76 3.00 1.26
4 8 1.76 3.35 1.59 - 3.50 1.74 3.00 1.24
‘ _Elaeagnus ) Barberry Aucuba
1 7" 1.62 .00 - 1.62 1.60 - .02 1.45 - .17
2 7 1.64 1.45 - .19 1.60 - .04 1.45 - .19
3 7 1.66 3.00 1.34 3.70 2.04 3.35 1.69
4 7 1.68 3.00 1.32 3.70 2.02 3.35 1.67
1 8" 1.69 .00. - 1.69 .00 -1.69 1.45 - .24
2 - 8 1.72 3.00 1.28 1.60 - .12 : 3.35 1.63
3 8 1.74 3.00 1.26 3.70 1.96 - 3.35 - 1.61
4 8 1.76 3.00 1.24 3.70 1.94 3.35 1.59

Xplants which achieved at least average growth in one year, appraised at the average market value
for a_two-gallon plant. _ '
Plants which were culls after one year; value at end of second year would be similar to that of
an average one-year old plant. _
Plants not salable after one year; appraised as a total loss of investment.

e
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Two-Year Comparison. Containers of seven and eight-inch diameters

only ‘were compared in thé two-year evaluation. Experience with five
and six-inch containers suggested a volume restriction which would
result in poor growth response, regardless of fertility, for plants
held more than one year in these sizes. |
Average yearly return (Table VI) was computed for plants grown
for two years in the two larger container volumes to determine any
economic advantage in holding plants for an additional season. The
assumptions made are:
- (1) that a salable plant can be grown in two years in a two-
gallon container,
| (2) that growth response differences observed after one year would
be evident after the second year,
| (3) cost of nutrition for each treatment would be the samé for the
second growing season, and
(4) twice as;much space would be required forveach container in
the second growing season.

. . Under these assumptions, overhead costs for the second year would
be twice as much as the first, and nutrition cost the same (Table VI).
Valuation of plants was based on first year visual grade and
wholesale price listings for containers of this volume. All plants in

the projected study were assumed to have a uniform price if they
attained the minimum salable quality. Plants which received a cull
fating after one year were assumed to be worth as much after two.years
as a high quality one year old. Plants determined to be of no value
after one year's growth were also considered as a total loss after

~the second year. The average yearly return was obtained by adding
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first and second year costs, subtracting the total from the expected

return, and dividing by two:
Average yearly return = expected return - <?ostyr [t costy’ i>4;

This return was plotted by species with the one year net profit values

to compare monetary advantage of one over the other if it existed.



CHAPTER 1V
RESULTS AND DISCUSSION

Growth Response

Elaeagnus

As fertilizer application increased, top and root weight (Table
VII and Figure 1) and growth index increased significantly. Hefght
growth (Table VII) increased only with added fertilizer from 18.2 to
25 grams.

An interaction between fertility and volume was significant for
visuaT grade (Table IX and Figure 2). As rate of fertility increased
to 25 grams, response to all volumes increased significantly. Response
to ferti]ity beyond 25 gkams increased for all container sizes except
the five-inch (137 cubic iﬁch) container, where a visual grade sup-
pression was noted. Other response to volume indicated that no con-
sistent increase could be expected in appearance with an increase in
the volume of growing medium.

A1l measured responses increased with fertility up to 25 grams
~Osmocote/container/year. This pattern has been noted by many research-
ers using different fertilizer sources on many different species (10,
11, 16, 54, 62, 65, 66, 69, 83, 87). The visual difference observed
betwéen applications of 25 and 31.8 grams of fertilizer to a five-inch

container indicated an excessive fertility for e1aeagnu$ at the 31.8

27
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TABLE VII
EFFECTS OF FERTILITY ON SIX WOODY ORNAMENTAL NURSERY SPECIES

Osm. ' v
Rate Top Wt Root Wt Ht Growth- Visual
Species (g) -~ (q) (g) (in) Index Grade
X
Elaesagnus  11.4 11.47 .18 7.13 37.43
18.2 24.97 19.17 8.0p 63.4. y
25.0 37.3] 27.45 9.6, 89.25 INT
31.8 46.5 32.5 10.5 106.9
Barberry 11.4 15.50 13.65 4413 4.0f
18.2 20.77 16.47 . 54.40 5.7,
25.0 29.4 22.2, 74.5 7.4¢
31.8  32.1% 24.6 86.7 8.1
Hetzi 1.4 11.00 |
Juniper 18.2 11.3
22’0 INT INT 12-9E INT INT
- 31.8 13.2
Dwarf  11.4
Burford 18.1
Hol 1y 220 INT INT NS INT INT
31.8
Pyracantha 11.4 51.2@ 48.9@ 14.67 255.0@ 3.6@
| ;g.g 65.3. 58.7, 16.6, 317.2p, 5.7,
. 73.0 62.7 17.0 346.4°¢ 7.7
31.8 77.8€ 58.6°  17.1P 355.7¢  8.1¢
Aucuba  11.4 17.08 | 32,72 4,28
| 18.2 21.8gb S NS 41.9gb 5.5°
25.0 27.6, ) - 48.8) 6.8
31.8 24.4 46.0°°  6.6°

XFor each species, means within a column which are followed by
the same letter are not significantly different at the .05 level.

N .
! ignifies interaction between main factors.

No significant differences at the .05 level



TABLE VIII
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EFFECTS OF CONTAINER VOLUME ON SIX WOODY ORNAMENTAL NURSERY SPECIES

Cont. ,
vVo&. Top Wt Root Wt Ht Growth Visual
Species (in?) (g9) (g9) (in) Index Grade
Elaeagnus 137
;gg % NS NS NS INTY
352
: Z
Barberry 137 26.8°
| ;gg ‘gg';ab NS NS NS NS
352 21.12 |
Hetzi 137 11.02
Juniper 198 11.4
269 INT INT ]3.2g INT INT
352 12.8
Dwarf 137
Burford 198 ' ' ‘
Holly 269 INT INT NS ’INT INT
352
Pyracantha 137 47,18 43,6° 14.42 254.8% 4.82
' 198 56.12 52.82 15.6;2 289.6gb 5.82
269 74.04 59.8 17.37 343.40  7.07
352 89.0 72.0 17.9 382.7 7.4
Aucuba 137
;gg NS NS NS NS NS
352

*No significant differences at the .05 level.

ySigm‘fies interaction between main factors.

ZFor each species means within a column which are followed by the
same letter are not significantly different at the .05 level.



TABLE IX

EFFECTS OF A VOLUME AND FERTILITY INTERACTION ON
ELAEAGNUS VISUAL GRADE

ng?aéger | Osmocote Rate (g)
o) 1.4 18.2 25.0 31.8
.a? b | - .d d
137 (5") 2.3° 5,7°¢ 7.3% 6.3¢
198 (6") 1.82 45D 6.2 8.3¢f
269 (7") 2.52 5.2 7.79¢f 8.7
352 (8") 1.72 6.5 9.07 9.2

ZMeans followed by the same letter are not s1gn1f1cant1y
different at the .05 level. o

30
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gram level in a small vofume of medium. Self (67) noted mortality of
Hinodigiri azaleas which he attributed to exoess nitrogen from high

rates of 18-6-12 Osmocote. Goin and L1nk (34) reported poorer growth
nd decreased potass1um uptake with excessive nitrogen application.

Other than the visual grade 1nteract1on, no significant d1fferen-

ces were observed between‘conta1ner sizes.

Barberrx'

Top weighf increased with each increase in fertilizer, and decreas-
ed as container s1ze increased from five to eight 1nches (352~cubic
~inches) in diameter (Tab]es VII, VIII, and F1gures 3 and 4).

Root we1ght growth index, and v1sua1 grade 1ncreased signifi-
cantly with an increase of fert111zer up to 25 grams/conta1ner/year
(Tab]e VII and Figures 3 and 5). |

No signifjcant height growth was stimulated by an increase in
fertility or volume. |

'These results indioate a definite adyantage in application of 25
grams of ferti]izer'orer any other rate tested on barberry, and a lack
of iofluence (root weight, visual grade, height, and growth index) or
inhibition,or}growth (top weight)vwith increased volume. A similar
1inhibition was_oboerVed by Dickey and Poole (24) on azalea and lig-

ustrum grown in one-quart, one-gallon, and two-gallon containers.

: Hetzi Juniper

A1l measured responses, except height, indicated andinteraction
between fertility and volume (Table X). While top weight increased in

‘all container sizes with an increase in fertilizer to 25 grams, the
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TABLE X

EFFECTS OF VOLUME AND FERTILITY INTERACTION ON HETZI JUNIPER

TOP WEIGHT, ROOT WEIGHT, GROWTH INDEX, AND VISUAL GRADE

.5

nggﬁéger . Osmocote Rate (g) |
(ind) 1.4 18.2 25.0 - 31.8
_ Top weight
137. (5") 39.622 2. 5ch 76.85T 70.0%¢
198 (6") 43,020 65.3%¢ 75,39ef 77.8f
269 (7") 45,730 g9 0l 86.3 83.7"
352 (8") 44,320 55.5°C 85.0" 101.29
| Root Weight B
137 ~18.8° 23,58 . g gbede 25,7¢9
198 18.5% 27,2098 g9 cdef 2g.,7¢def
269 19.0  26.5% 35,09 29.798T
32 18.3°  23.0%C 31,2879 38.29
| ) : Growth Index
137 115,62 169.2°¢  203,5%€ 180.4%
198 142.435¢ g0, pbcd 209, 6%€F 208. 09"
269 139.0%P¢ g7, pdef 249.6'9 246.0°T9
352 - 131.32P 139.43bC 228.7°F 201.99
Visual Grade
137 3.2 C6.3¢ 7.30de 7,200
198 3.8% 6.5%¢ 7.3¢0 8.5"
269 3.7 6.7 7.54ef 8.0°"
352 4.0° 5.2 8.5%" 9.79

: Means within a rasponse group wh1ch are fo]lowed by the same
1etter are not s1gn1f1cant1y d1fferent at the 05 1eve1
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app]%catibn of 31.8 grams to an eight-inch container produced plants.
which were significantly better than any;others in this experiment
}(Figure 6). -

Anbincrease in fertilizer beyond 18.2 grams did notAincrease'root
weight'in five or six-inch (198 cubic inch) containers, while a signif—
' icant response was noted up to 25 grams in seven—incn (269 cubic inch)
and eight-inch containers (Table X and Figure 7). No significant
'{ncrease‘in root_weight occurred beyond the 25 gram rafE’invthe seven-
vinch cdntainer, and no inhibition was noted with an increase to 31.8
” grams of fertilizer or to thé ejght-incn container.
| Gquth index did not 1ncrease significantly beyond 25 grams of
WOsmocdte/cdntainer for fhe five, six,'and'seven-inch containers, bdt
did increaSe_in the eight-inch container as ferti]ity was increased
from 18 2‘td 31 8 grams (Tab]e X)' ‘As was dbserved with root weight,
no significant response occurred in grow1th index beyond the 25 gram
Osmocote /seven- 1nch conta1ner comb1nat1on

For. juniper, an increase in v1sua1 grade’was dependent on the
:rate of ferti]izer'supp11ed‘and the siie of confainer (Table X and F1g-
ure 8). Appearance did not improve in f1ve-1nch containers beyond
18. 2 grams of fert111zer while an'1ncrease from 18.2 to 31. 8 grams
nst1mu1ated increases in the six and’ seven- -inch conta1ners Each added
1ncrement of fert111zer enhanced v1sua1 grade of p1ants grown in e1ght—
- inch conta1nersc |

A]tnongh height was affected 1ndependent1y by either fertf]ity or
_vo]ume s1gn1f1cant differences were noted on]y as container size
increased to seven inches and fert111ty reached 25 grams/year (Tables

VII and VIII).
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For all container sizes, ton and root weight, visual grade, growth
index, and height increased as the amount of fertilizer app]ieq in-
.:créased to 25 grémé/container. Significant inérease; in growth were
noted up to 31.8 érams for plants grown in eight—inch containers. As
fertility increased, growth responses were enhanced by an increase in
container volume. The best overall growth of juniper occurned when
31.8 grams of Osmocote were applied to an eight-inch container. n"

Whitcomb and Hathaway (81) noted a linear incnease in growth re-
sponse of Hetzi juniper as container Qo]umé increased from 137 to 380"
cubic‘inches; and Tittle response beyond 15 grams 18-6-12 Osmocoteupér
,cnntainer.: In later studies, Whitcomb'(79, 80) found growih,df Hetzi

juniper to be better at higher nitnogen'ieve1s in larger containers.

Burford Holly

ivAn interaction was noted-betweenvnpnfainer volume and fertility
for a11»measuréd'responses except height (Table XI). Inspéctinn of
“the data.suggeSts that growth“response to-increased fentiiity'in eight-
" inch contéinens was mainly responsib]é for the declared significance.
While no other increases were observedvon any parameter with changes in
~ fertility on volume, overall growth improved with each increase in
ferfi]ity_in'the eight—inch container (Figures 9, 10; 11). However,
the maximum growth aftained in the eight-inch container'(at 31.8 grams
Osmocote) was th better than growth inlfive-inch containers at the
11.4 gram rate. | }' | |

Thesevresuits are inconsistent'with findings of ‘Whitcomb (77, 79,

v80)'in two-year studies of Burford'hoily. Hé reported én incneasé in

growth with similar increase in 18-6-12 Osmocote rate, and with containenk



TABLE XI

EFFECTS OF VOLUME AND FERTILITY INTERACTION ON DWARF BURFORD

HOLLY TOP WEIGHT, ROOT WEIGHT, GROWTH INDEX,
AND VISUAL GRADE
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ng$a;2er Osmocote Rate (9)
(ing) 1.4 18.2 25.0 31.8
- Top Weight
o 2z
137 (5%) 27.5% 24.3%4. 26.7°¢  28.8¢
198 (6") 24.2%¢ 26.2°0 23,70 - p50%d
269 (7") 23.2°4  22.0b¢ 27.7% 29.3¢
352 (8"): 16.22 17.330 29,84 26.0%9
Root Weight |
137 19.02¢ 18.53P¢ 24.%9¢ 20.0°¢
198 - 17.0%P 19;8b° 19, 23b¢ 21.0°¢
269 17.73b¢ 19.8%¢ 24.5% 32.0°
352 12.52 15.8%0 28.39¢€ 24.8%%¢
. Growth Index‘
137 55.6¢ 42.13b¢ 42.,23b¢ 4g.73bcd
198 44.3°¢  46.g20cd 35.2°2  3g.180¢
269 46.23bcd 4 pabc 46.2%%¢0 558
352 3052 36,73 63.8¢ 52,52
‘ ; Visual Grade _ v
137 6.0°9¢  4.7%0¢ 5.7°¢d 5 ghcde.
198 6.89¢ 5.gbcde 5,53P¢ 5,gbcde
269 5,gbcde 4,g3bcd 6.5cd¢ 6.7¢9¢
352 3.5° 3.8%0 6.3°0¢ 7.8°

Means w1th1n a response group wh1ch are followed by the same
letter are not significantly d1fferent at the .05 1eve1
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size increase up.to 680 cubic inches.
| Poole ‘and Dickey (25) noted'the same lack of response to container
size increase with azalea, é]though some fertility response was noted

k_in their study.

Pyracantha

A11 five parameters measured showed significant increases with an
Viﬁcrease in-fertijity or volume (Tables.VII aﬁd VIII). Top root weight
increased with each volume 1n¢rease, while response to. fertility in-
creased to the 25 gram 1evé1 for tobs and the 18.2 gram level for roots
(Fjgures 12vand 13);' | | | B | |
_ 'Height and visual grade increased with'an increase in volume up fo
. the seVéh-inCh container_size'whi1e'the greatest increaée in gfowth
' 1ndexJ0ccukredvbetweén'the five and eight-inch containers. An increase
in fertilizer up to 25 grams/cdntainef enhéncéd visual grade and growth
index, but height failed to increase beyona_lé.Z grams (Table VII and
Figure 14). | |
' ‘-Resu1t$ indicate that*resbonse to fertility does not increase when
the:réte of Osmdéote'eXceeds 25 grahé/cdntainer/year. Aﬁ increase in
V‘bothgtop énd root weightsywithzihcreased.container’vo]ume, and a top
weight increase‘only with added nutrition,‘indfcatés a greater effi%
ciehcy.of nutrient utj]fzatioh as container vo]umé 1ncreased fo the

seven-inch size.
Aucuba

Aucuba top weight, growth index, and visual grade improved sig-

nificantly with increase in fertilizer to 25 grams/container (Table VII
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and Figures_]S and 16. Evaluation of treatment differences on aucuba
was difficult as damage incurred by high Tight intensity in the early

stages of the experiment was still evident at termination.
Economic Analysis

If visual grade has been determined.without bias, it becomes a
composite measurement of all growth parameters. Each individual
response is reflected in the overall appeafahce of the plant. Meésure—
ment of height growth of shrub species or growth index of trees reflects
a kesponse.whiph may not be valid in determination of superiority be-.
tween experimentai,variéb]es. Top and root weights g1ve an 1ndicatioh
of relative size, but not sa]abi]ity or appearanée of plants being
evaluated. However, any deviation from the normal response to experi-
'mental:treatment, for any species, is detected by visual grade in terms
of p1ant qua]ity. Dirr (27) qbsérvéd the universal acceptance of qual-
ity és'a‘guide in the determination of economic différehces when eval-
uating all spec1es of p]ants | |

Results of the analysis outlined in Chapter III are a reflection

of differences in v1sua] grade 1n_terms of dollars and cents.

One-Year Analysis

Based oﬁ average Visua] grade for each treatmeht, the greatest
net return for Burford holly was ih'five—inch (167 cubic inch) con-
tainers with 11 4 grams Osmocote app11ed year]y (Figure 17).

Pyracantha and aucuba were most econom1ca11y grown in six-inch
'(198 cubic 1nch)_conta1ners at 25 grams of Osmocote per year (Figures

18 and 19).
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Barbérry provéd'most prdfitab]e when grown in five-inch containers
and 31.8 gréms Osmocote (Figure 20), while juniper and elaeagnus returns
were maximized with 31.8 grams in a six-inch container (Figures 21 and

22).

Two-Year Analysis

When growth responses were projected to the end of the second grow-
ing season (Chapter III),>a11vspecies tested achieved highést profit in
éeven-inch containers. Thisléomparison wasvbased on response in the
.f1rst year and present pr1c1ng and marketing procedures.

Aucuba barberry, and e]aeagnus required 25 grams of fertilizer to
"produce highest returns (Figures 19, 20, and 22), while pyracantha ‘and
Junfper (Figures 18 and 21) needed 18.2 grams and holly only 11.4 grams
(Figure 17). A1l species showed highest.profif'when grown for two yearé
in either seven or eight-inch containers as compared to profit in any

'container'size/fertility combination after just one year.
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CHAPTER V
SUMMARY AND CONCLUSIONS

The results of growth response and economic comparison of treat-
ments indicates (Table XII):

(1) no standard‘fertilfty or container size will maximize growth
or return for all species. |

(2) except for species like Burford holly which do not respond to
- higher fertility or cdntainer vo]ume,.greatést growth and hiéhest pro-
fit do not occur-at the same vo]ume/ferti]fty combination.

(3) species which will achieve better growth and quality with
higher levels of fertility or with greater volume (juniper, elaeagnus,
énd pyraCantha) are still most economically grown in small containeré
~ with Tower fertility if grown in a one-year productfon cycle. Market
compensation for extra growth and quality is not ehoUgh to justify the -
added expense. |

(4) a greater profit can be obtained by holding all of_the-species
tested for two years if container vo]ume:is sufficiént,to support addi-
"tiona1 plant growth in the second year.

(5) with species simi]af to barbérry, an increase in ferti]ify
beyond the level detérmined to be statistically optimum for plant
growth can still be profitable.

(6) with species similar to aucubé, an increase in container

volume beyond the ]eve] determined to be statistically optimum fok

’
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plant can still be profitable.

| Measurement of growth response to the treatments did not provide
an accurate assessment of profitability, nor did the economic analysis
prbvide any insight>as to the combinations which produced plants of
high quality. Significant increases in growth did not correlate with

" significant increases in profit due to a market pricing system.which
'does not sense subtle differences in p1ant qua]ity; At the present
‘time, market priCing does not accommodate large differences in plant
quality either,'and‘dOes not provide enough incentive for growing the
- -best plant possible, regardiess of species or duration of production
cycle. However, the combination of economic and growth information
derived together will allow a manager to assess his present profit
stkUcture and make intelligent changes in his producfion.System if the

market fequires or_rewards higher quality plants.



TABLE XII

SUMMARY - OF GROWTH AND ECONOMIC EVALUATIONS FOR SIX
WOODY ORNAMENTAL SPECIES

63

o : - Best Return Best Return
Species Best Growth (1 yr) (2 yr)
Cont. Osm. Cdnt. Osm. Cont. Osm.
Volume ‘Rate Vo]gme Rate Vo]gme Rate
(in3) (9) (in3) (9) (in3) (9)
Dwarf
Burford -
Holly 137 11.4 137 11.4 - 269 25.0
- Barberry 137 25.0 137 31.8 269 25.0
" Aucuba . 198 25.0 137 25.0 269 25.0
Pyracantha 269 25.0 198 25.0 269 18.2
Hetzi. o -
Juniper 352 - 25.0 198 31.8 . 269 18.2
E]aéagnus‘ 269 25.0 198 31.8 269 25.0
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