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ABSTRACT

Experiments wers conductad to determine the effect of media
and 1svel of soluble salts in water upon the gresnhouss growth
and field psrformance of tomatoss, zinnias and marigolds. The
media used wars peat-lite, University of California mix, compostsd
virgin sod and 1:1:1 mixturss of sand-soil-peat moss and sand-soil-
manurs. Ths conductivities of the water ussd,varisd from O.4 to

b0,

The peat-1lite and the University of California mixss produced
transplants and resultant fisld yields which wers highsr than those
producsd on the sand-soil-manurs in one year and lsss satisfactory
ths nsext. In gensral;they wers higher than thoss produced on the
sand-soil-.psat moss mix in both years. Virgin sod was superior to
peat-1lite in its ability to provide an environment which could

withstand the influencs of soluble salts.

Partially decomposed peat whoss principal componant was
sphagnun moss produced greater dry weight in transplants than pure
sphagnum peat moss when used as a componsnt of peat-lite., Ths
addition of an iron chelats to peat-lite as a solution during water-
ing was mors sffscetive in increasing growth than the incorporation

of iron chelate during media prsparation.
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n testing the fertilizer rsquirements for psat-lite, maximum

=

dry wsights and the highsst root/stem ratios were producad when 6-9-6
at 8 1bs. psr cubic yard of mix plus one fsading of 10-52-17 way

ugad,



ACKROWLEDGMENTS

The writer 1s indsbted to Dr. J.D. Campball 1 under whom

the study was initiated and exscuted. Hs wishes to exprass
his sincers appreciation to Dr. A.C. Ferguson for his suggestions

5

and constructive criticism during ths preparation of the manu-

/1)

cript. He is grateful to Dr. ReJ. Sopsr and Profsssor J. Menzises

r intersst and guidance.

=N
o
L]
ot
iy
O]
'Jl

=)

He also wishes to thank Grant Industriss for supplying ths
vermiculite and Western Peat Moss Limited for supplying the psat mose

used in the studyr.

The project wag financed from a grant mads by the Wational Re-

ssarch Council.

1
Dr, J.D. Campbell was present at Khon Kaen University, Khon Kaen,

Thailand, during the preparation of the menuscript.



TABLEZ OF CONTINTS

INTRODUCTION eevenvsvasess
LITZRATURE REVIEY oocesess

MATERIALS MIDD{ETHODS % 0 569 &6 00 600000 B OO SN EE 0.

RASULTS AND DISCUSSIONS secvoo

TXPERIMENT I

500

HXPERIMENT II.

IXPERIMENT III.,

EXPERIMENT IV

SUMMARY AND CONCLUSIONS .

LITZRATURE CITED ooevve.s

APPSNDIX © 000060000802 25090020G0

o900 0 a

2630 0

ooooooooooooooooooooo ° 0
-------------------- ° o

R R I I S R R I I N Y

© 00500 50308800880 ° ° °
e o L3 o0 ° e 0 ¢ 60
LI Y ° o LI 890 % 08 e s s L)

13

2L

2l

33

39

L3

Ly

50

56



LIST OF TABLES
TABLE PAGH
1. The effect of starting media upon the total dry weight

of tomato and zinnia se=dlings prior to field trdns-
planting in 1966 and 1967 eeevireiereenennnencennnss 20

]

. The effect of starting medis upon the early and total
yields of tomatoes in 1966 and 1967 cececcscsacsosas 27

3e Starting media effects upon the early and total market-
able yields of tomatoss in 1966 and 1967 eeesecsssss 28

L, The effect of starting msdia upon the number of flowsrs
in bloom on July 15 and weight of first bloomeseasss 29

5e  The effsct of starting media upon the total number of
zimnia flowers producsd in 1966 2nd 1967 cevevsesess 31

6s The sffect of media and solubls salts upon the survival
of merigold sesdlings in peat-lite and virgin sod... 34

7 The =ffact of growing psriod upon soluble salt content
and pH of peat-lite and virgin sodeeecscecsorocnevsss 37

8. The =ffect of dolomitic limestone and iron chelate
applisd to four psat-lite mixss on soil reaction,
soluble salt content and the dry wesight of ftomato
FraNSPLANGS sevssvsccosossscssnscssnsonsssrsossssess LU0

9. The effect of nitrogen source and level upon root and
stem dry weights and rooc/stnm ratios in peat-lite

MLEE S 000656800000 000066000060050060800006060605845000060S0 L!'LJ"



INTRODUCTICN

In 1960 there were approximately twenty-five bsdding plant
grovers in Manitoba, mainly concentrated in the Gresater Winnipeg
arsa (42). The Manitoba Department of Agriculture estimated
that thers were apprqximately twenty-fivs percent mors growers
in the province in 1967 than there were in 1960. Some commsrcial
gresnhousas are located in smaller canters such as Portage La
Prairie, Brandon, Dauphin and Morris. Ths capacity of the grasn-
houses in Manitoba varies from 500 to 20,000 flats, with the
majority of growers having over 1,000 flats. The estimated rs-
tail value of bedding plants sold in Manitoba in 1960 was $400,000
(42)s The estimate for 1967 would probably bs thirty to forty

percent higher due to incrsase in volume and retail prics.

Ons of ths major problems in the bedding plant industry is

1

plant loss bstween pricking off™ and marketing. One typs of plant

loss is the rasult of soluble salt accumulation in the soil. Ths
sacond cause of plant loss is the result of unsven plant growth
and dsvelopment caused by non-uniform soil mixes. Since the poorly
daveloped plants are undesirabls for sale, they are discardsd and

thus constituts an economic loss to the grower.

1 ohis 1s a term applied to the process of removing the seadling

from the sesdling flate.



The greatest concentration of growers in the Greater Winnipeg
area 1s along the Red River. In spits of the proximity of the
river, most growers use ground water rather thar river water for
watering because ground water requiras less labor and equipment to
obtain. Since the comstruction of the Red River floodway, the soluble
salt content of the ground water on the sast side of the river has
increased considsrably. This has resulted in severs plant losses

to some growers in this location.

The basic components of the mixes used by growers are sand,
panure, psat moss, composted virgin sod and locally available top
s0il. The soil mixes in genseral use are a 1:1:1 mixture of gsand,
soil and peat moss, a 1l:1:1 mixture of sand, soil and manurs, and
pure virgin sed. The soil and manure used could vary in texture,
structurs, nutrient contsnt snd reaction. This great variability

could result in inconsistent mixss,

The use of a standardized media of kmown composition should
eliminats the problems caussd by variable soil factors., Boodley
and Sheldraks (8) at Cornell University introduced the "Peat-1its!
mix for this purpose. The major components of psat-lite are
sphagnum peat moss and horticultural vermiculite. Both matsrials

ars relatively inert,



Ths nutritive additives are ground supsrphosphate, dolomitic
limestone;’and either a complets fertilizer such as 5-10-5 or a
nitrogsn fertilizer such as 33.5-0-Ce OChandler and Matkin (&)
at the University of Celifornia worked with a media composed of
sand and peat moss. To date they have perfected five formulations
of the two ingredients with six different fertilizsr additions.
These mixes are generslly ¢slled the UsCel mixes and have been
successfully used throughout California in flats, pots and green-

house benchese

The objective of this study was to determine the effects of
several media and solubls salt levels in water on bedding plant

growth and rssultant field psrformances.

1 University of California.



LITERATURE REVIEW

The growing medium is ons of the fundamentsl factors in-
fluencing bedding plant production. According to Hartmann and
Rester (22) media for propagation must be sufficiently firm and
dense to anchor and hold the plant; it must retain moisture but
yet permit drainags and aserationg 4t should have no excessive
shrinkage upon dryings it% should be free from weed seeds and
plant pests such as nematodes and disease organisms; and the pH levsl

should be suitable for the plant being grown.

The use of growing containers changes ths normal physiceal
relationship between the plant root and the substrate. Bunt (10)
noted that to sustain high growth rates in containsrs, largs
fraquent watering was requirsd. However, if watering is sxcessive,
the substrate is exposed to sxcessive leaching. The same worker
observad that the high root concentration in relation to ths volums
of soil in the container created a demend for a high rats of

oxygen supply and carbon dioxids removale

In an attempt to simulate the normal relationships betwsen
plant roct and substrate, growsrs have resorted to the use of natural

and artificial soill amsndmenise



One of the natural soil amendments commonly used is sand (10,
11, 13, 24, 26, 35). Kuenen (25) has defined sand as particlss
of rock betwsen 0.05 and 2 mm in diameter, whose origin can be
calcium carbonate, aluminum silicate or silicon dioxide. Silicon
dioxide sand is desirabls as a component of a soil mix for it is
most abundant and relatively inert (4). Bunt (11) obssrved that
sand is desirable in a soil mix because of its ability to establish
a wide range of pore sizes and air capacities. Iawrence and Newsll
(26) statsd that sand should be added to seed and potting mixes to
obtain corrsct porosity, to improve acration and to provide adequate

drainage.

Another natural soil amendmsnt used is peat. Peat, as defined
by ILucus et.al, (28) is the organic rsmains of plants which have
accumulated in places where decomposition has been retarded by
excessively wet conditions. The same authors broadly classify psat
as moss peat, reed-sedge peat, and peat humus. Peat of the moss
type hes besn used extensively in soil mixes (4, 12, 13, 20, 24, 26,
27, 28, 35)s Recommendatione for the uss of peat in mixes varisd.
Tucus ot.al.(28) suggested a potted plant mix consisting of 2 parts
loam, 1 part sand and one part peat; Huth and Nicklow (2!) suggested
a mix composed of 2 parts loam and 1 part peat; Campbell (9)
suggested a mix consisting of 2 parts soil, 2 parts peat and 1 part

sand,



Incus and co-workers (28) stated that sphagnum peat moss is the
most desirable type for soll mixes as a rssult of its chemical
and physical uniformity. In its pure form it can abscrb 18 to 26

times its own weight in water (5).

According to Huth and Nicklow (24) peat moss in soil mixes
provides better physical conditions for root growth. Iong (27)
stated that cuttings rooted more favourably in peat moss mixes
as a rssult of more favourable moisturs and aeration. Bunt (10)
reported that peat moss gave improved growth and earlier flowering

with tomato arnd improved growth with antirrhinum.

Still another component of soil mixes is barnyard manure
(3, 4, 22, 26, 40). Manure is defined as the solid and liquid
excreta from farm animals mixsd with the litter used to bed the
stock. Ssveral authors (3, 4) have noted that the composition of
manure depended upon the proportion of so0lid and liquid sxcrsta and
litter; the kind, age and food of the animel producing it; the typs
the litter used; and the care taken to pressrve the manure. Valus
of the manure as a source of nutrients in the soil nix will vary
with its composition but Lawrence and Newell (26) stated that
manure generally contains'OeS% N, 0.25% P, 0.25% X and some trace

elements.



The same report also stated that manure may contain weed sseds,
disease organisms and a high concentration of solubles salts.
Hspler (23) compared the effsct of manure and peat as components
of a growing medium on the production of greenhouse tomatoss, |
He discoversd that after the first six weeks the plants on the
manure plot appeared largsr but that there was no difference in

the time of fruit ripening or fruit size.

One of ths artificial soil amendments is vermiculite.
Barshad (6) defined vermiculite as a hydrated magnssium - sluminum -
iron silicate with g laysr lattics structure. Carleton described
the production of commercial vermiculits. He stated that the
vermiculite ore pasgsss through a furnsce at tempsraturss near
2000°F. The molsture present betwsen the layers is convertsd to
steam which in turn forces the laysrs gpart. The end result is
small sterile sponge-like kernels which are known as commercial
vermiculite. The interface of a kernel totals approximatsly three
squara fesb (8)e This allows for a large moisturs holding capscity
and s cation exchenge capacity of 1.2 - 1.6 me/gram (6). This
high cation exchange capacity enables g growaer to use higher

fertility levels than he could with soil (8).

O'Rouke snd Maxon (32) stated that No. 2 grade vermiculite was



best as a rooting media for cuttings. Boodlay and Sheldrake (8,
35) stated that in peat-lite, No. 2 vermiculite (diameter 2 - 3
mm) should be used for bedding plant production =nd No. 4

vermiculite (diameter 1 mm) should be used for sesd germination.

Artificial soil mixes for plant starting and container
growing are presently available (4, 8). These mixes have bssn
developed to eliminate production failure creasted by thes use of
natural soil mix components of gquestiomable composition (4).
Basically, the artificisl mixes consist of macro-components such
as sand, peat moss, perlite and vermiculite as well as micro-
components such as fertilizers and limestone. DPeat-lite, developed
by Boodley and Sheldrske (8), consists of z l:l mixture of sphagnum
peat moss and vermiculite. Micro-component additions includs
ground superphosphate, dolomitic limestons and either 5-10-5 or
33.5-0=0 (8, 28, 35, 36). Sheldrake (36) reported the satisfactory
starting of cucumbers, summer and winter squash, watermslon and
muskmelon in peat-lite. Friss (20) reported the satisfactory
production of annual bedding plants such as pstunia, salvia,
marigold, zinnia, agsratum, coleus, alyssum and Dbasil as well &s

perennials such as geranium, pansy and chrysanthemum on peat-lite.

Sheldrake (34) reported chlorosis on petunia, pespper and

tomato grown in peat-lite. Reasd and Sheldraks (33) found that



chlorosis on peat-lite was the result of the lack of available
iron in the mixes accentusted by the high Mn:¥Fe ratio present in
the vermiculite. Blimination of chlorosis was mors successful
by spraying with Fe-DTPA, Fe-EDTA, Fe-EDDHA and ferrous sulfate
than by dirsct additibn to the soil. No minor selements other
than iron are rsquired in peat-lite. Boodley and Sheldrake (8)
reported that the superphosphate and the 5-10-5 supply satis-

factory amounts of minor elements for a twelve-week growing period.

Perlite is another artificial soil amendment. Chemically,
it is s combination of silicon, aluminum, potassium and sodium
oxide (1). DeWsrth (17) in his description of commsrcial perlite
production stated that the ors is heated to 1800°F, at which time
it oxpands thirteen times to produce granules of sterile horti-
cultural perlite. The Perlite Institute (1) reportsd a growing
medium consisting of a l:l mixture of perlite and psat moss. Huth
and Wicklow (24) reported that in a comparison bstween the 1sl
peat moss=vermiculite mix and a l:l peat moss~perlits mix, the
peat moss-perlite mix consistently gave a poorsr growth rating
with flower ssedlings and a lower production of dry weight with
vegstable crop sesdlings. Huth and Nicklow (24) postulated this

t0 be the result of the lower nutrient holding capacity of the

perlite.
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Matkin and Chandlsr (&) working in California developad
the UsCe mix to0 provide a growing medium which would fulfill
the requiremsnts of the commercisl nurssrymen. Five basic U.C.

mixes have besn developsd. These are:

(1) 100% sand

(2) 75% sand 25% psat moss
(3) 50% sand 50% peat moss
(4) 254 sand 75% peat moss

(5) 100% peat moss
The chemical additions congiet of dolomitic limsstone and a source of
nitrogen, phosphorous snd potassium. The sams authors reportad the

succaessful use of the U.Co mixes in pot

]

, flats, benches and plantar

The accunulation of solublzs salts in grsenhouss soils has bsen
reported by several worksrs (29, 37). Baksr et al (4) belisve that
this salt accumulation in grsenhouss soils is ths result of the ex-

cessive use of chemical and organic fertilizers, impropsr irrigat

jdo

on
practices, poor drainags, and the use of soils initially high in

salts.

Bernstein and Haywood (7) statad that ths prasence of sxcsssive
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concentrationsof soluble salts in the root zonss affscts plant
growth by increasing the osmotic pressure of the soil solutions
which in turn results in a dscrsase in the physiological avail-
ability of water., The same workers noted that the accumulation
of toxic quantities of sodium, calcium, chloride and sulfate ions
can depresss plant growth. Smith and Warren (37) observed that
injury did not occur in lettuce until the concentration of

sulfate in a 1:2 soil-water extract excseded 1200 ppm, while the
crop was injursd at concentrations above 120 ppm of chloride.
MeCall et al (29) stated that floricultural plants may be raduced
in yleld and quality because of soluble salts without any visual
evidence that soluble salts are present in exesss in the soil
supporting the growthe Dunkle and Merkle (19) reported that plant
growth was not incrsased and in cases decersased when the
conductivity of a 1:2 soil-water extract was greater than 227 x 10’5

mhose

Several workers (4, 9, 26) stated that the growing media has
a dirsct bearing on salt accumulation. Boyko (9) reportsd the
successful production of melong and tomatoss on the sands of the
Negev desert whils irrigating with highly salins water. He partially
attributed this success to the removal of the sodium and magnesium

chlorides from the root zone into deeper laysrs during irrigation.
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Baker (L) stated that organic matter retarded salt removal from
media sven though it improved pesrmeability. He also noted that

peat moss retarded salt removal less than did organic materials

such as fir bark and pine shavings.
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MATZRIALS & METHODS

BXPIRIMENT I (1966 & 1967)

A comparative evaluation of the effect of differsnt starting
media upon the dry weight of tomato and zinnia transplants and their
field performance was conducted in 1966 and 1967. Four treatment

media wers used. Their composition per cubic yard wass

1, Pegt-lite Mix
No. 2 vermiculits 11 bushels
Shredded peat moss 11 bushels
Powderaed superphosphate 1 1b,
Dolomitic limestons 5 1bs.
(1966) Ammonium nitrate 3 1bs.
(1967) 6-9-6 1 8 1bs,
2o Modified UoCoe Mix
Fins sand 11 bushels
Shredded peat moss 11 bushsels
Supsrphosphate 2 1bs.
Dolomitic limesstone 10 1lbs.
(1966) Ammonium-phosphate-sulfate 1 1b,
) Potassium sulfate 1 1b.
(1967) 6-9.6 8 1bse
3e Sand 7 bushels
Manvre 7 bushels
Soil 7 bushels
L Sand 7 bushels
Pecat Moss 7 bushels
Soil 7 Dbushels

Sesds of Starfire tomato and Will Rodgers zinnia wsere planted in
ths greenhouse on May 2, 1966 and May 1, 1967 in a sterilized l:lsl
mixturs of sand, soil and peat moss to which ones pound per cubic foob
of superphosphate was addsed.

1 Diammonium phosphate and potassium sulfate.
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The seedlings were transplanted on May 16, 1966 and May 12,
1967 into flats of treatment media. Bach treatment consisted of sl
plants in ons flat, plants being separated by 2" x 2" vita bands.
The sxperimsntal design for each spsciss in the greenhouss was a

randomized complete block with four treatmsnts and four replications.

Soil samples were btaksn weekly from each flat during graenhouss
growth. Nitrate nitrogen, easily solubls plus absorbed phosphorous
and exchangeable potassium were determined by the "Ia Matte quick
test kit" which follows the procedurss sstablishad by Morgan (30) o
In 1967 the Provincial Soil Testing Laboratory at the University of
Manitoba performed the nitrogen, phosphorus and potassium tests.

The modified Harper Method (21) was used to determins the quantity of
nitrate nitrogen; Olsen?!s method (31) was used to determine available
phosphorus and exchangeable potassium was determined with a flams
photometsr. In both years pH was determined on a 132 soil-water ex-
tract by a Fisher Accumet pH meter. BElectrical conductivity in mhos
X 10"3 was detsrmined at room tempseraturs on a 132 gsoil-water sx-

tract using a Backman Solu Bridgs Model R.D. - Bl5 soil tester.

Two wesks prior to field transplanting, in both ysars, ths
plants grown on the peat-lite and U.C. mix showsd signs of chlorosis.

To combat this condition, ths affscted trsatments wers spraysd with
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Sequestrene 330 at a concentration of 1.7 gms per liter.

On Juns 9, 1966 and Juns 7, 1967 fifteen plants were removsd
from sach flat. The roots and tops were dried at 45°C and dry
weights were taken. Twenty of ths remaining plants from sach flat
wers transplantsd in the fisld. The Tield experimental design for
sach spscies was g randomized complsets block with four trsatments
and four replications. Individual plots consisted of two 30-foot
rows with a 3-.foot spacing between rows and plants. Transplants
were watered with sbarter solution at the rats of ons pint pser
plant in 1966, The starter solution was 10-52-17 L 2t a concentr—
ation of 1 tablespcon psr gallon of water (13). No startsr solution

was used in 1967,

Fisld performance of tomatoes was determined in the following

manners

1. Barly yizld was obtained when two or more ripe fruit
were present on 50% of the plants. A frult was
considered rips when 50% of the surface arsa of the

fruit was pink in color.
2o PMinal vield of rips fruit was obisinsd on August 3le.
3o Market yield was obtsined by grading sarly and final

1 Dismmonium phosphate, dipotassium phosphate, mono potassium

phosphate.
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yields according to the rsgulations established by
the Fruit and Vegetable Sales Act for the Proviace of

Manitoba (41).

Fisld psrformance of zinnias was detsrmined in the following
manners
1. Harliness of bloom was measurad by counting ths number

of flowers in bloom by July 15.

2e Size of the first bloom was established by weighing ths

first flower after drying ab u5°¢,

3. The total number of flowers produced was mesasured by

counting flowers prsessnt per plant on August 31,
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LXPERIMINT II (1966)

The objective of this experiment was to determine the effect
of soluble salt lsvels in water on seedling growth in two different
media. Ten levels of soluble saits were used. The levels, as
measurad by the conductivity in mhos x 103 were 0.l 0.8, 1o2, L.b,
2.0, 2ok, 208, 302, 3.6 and 4o0. Thsse levels were obbtained by
diluting saline water obtained from a local bsdding plant grower
with tap watar. The media used were peat-lite, as outlined in
Bxperiment I, and virgin sod produced on Red River clay. The test

plant was the French marigold, variety Naughtly Maristta.

Ths marigolds were seaded on May 6 in g sterilized lslsl
pand-solil-peat moss mix and wers trangplanted on May 19 into the
test medizme Jach plot consisted of 32 plants in one flat with 2.25
inches between rows and 3 inches between plents. The sxperimental
design in the grsenhouse was a split-plot with ten treatments {soluble
calt levels in water), two subtreatments (media) and four replicationse
Tep water (conductivity 0.15 x 10“3) was used until May 27 because
the saline water was unavailable. Water at the conductivities shown

above was used from May 27 until plants were transplanted into the

fielde

Soil samples and a count of dsad plants was taken weekly from
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each gresnhouse plot. The pH of a 1:5 soil-water extract was
determined on a Fisher Accumet pH meter. Th2 soluble salt
content of the media was detarmined by measuring ths conductivity
of a 135 soll-water extract at 25°C on a Beckman Solu Bridge

soil testar.

On June 20 five plants from sach grssnhousse plot wers
transplanted in one row, fisld plots with plants and rows spaced
18 inches apart. The experimental dasign in the field was the
same as that in the greenhouse. Roots and tops of the remaining

plants wers dried at h5°0 and wsights wars taksn.

Harliness of field bloom was sstimatsd by the percentags of

plants in bloom on June 27,
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TXPIRIMINT IITI (1966)

The recommended rates of limestone addition to peat-lite
vary from 5 to 10 1lbs, per cubic yard. Normally, undecomposad
sphagnum peat moss is the peat component of peat-lite. In
Manitoba native psat moss in various stages of decomposition is
availabie. The prime objsctive of this experiment was to detsrmine
a suitable rate of limestone addition and to svaluate the suit-
ability of native peat moss as a component of peat-lite mixss,.
Bxperiment I revealed that in peat-lite the addition of iron was
necessary to produce non-chlorotic plants. Ths second objective
of this experiment was to evaluate the effect of two methods of

jron chelate application on plant growth and development.

The composition of a cubic yard of treatment media was as

followss

1, No. 2 Vermiculits 11 bushels
Sphagnum peat moss 11 bushels
Powdered superphosphate 1 1b.
Dolomitic limsstone 5 1bs,.
Ammonium nitrate 3 1bse

2¢ No, 2 Vermiculite 11 bushels
Sphagnum peat moss 11 bushels
Powdersd superphosphate 1 1ba
Dolomitic limsstone 10 1bs.

Ammonium nitrate 3 1bse
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3o Noo 2 Vermiculite ’ 11 bushsls
Medika T muck 11 bushels
Powdered supsrphosphats 1 1b.
Ammonium nitrate 3 1bse

L, No. 2 Vermiculite 11 bushels
Mediks muck 11 bushels
Powdered superphosphate 1l 1b.
Dolomitic limsstone 5 1bze
Ammonium nitrate 3 1lbs.

The subtreatments weres

1. Sequestrene 138 at L4 gms per psck of mix in-

corporated at the time of mixing.

20 Sequestrene 138 applied in solution at the rate
of 4 gms per peck of mix. Applications were

made one and thres wesks after transplanting.

Ths test plant was the tomato, veriety Starfire. The
tomatoss were seecded in a sterilized lil:l sand=soil-peat moss
mixture on November 18. The seedlings were transplanted on
Dacembsr 5 into the test psat-lite. The plants wsre separsted by
3 x 3 vita bands. Hach plot consistsd of twelve plants and a
sub-plot of six plants. The experimental design was a split-plot

with four treatments and two sub=treatments replicatad four times.

1
Medika - a one thousand acre psat bog situated in ssctions 19,

20, 29 and 30 of Township ¢ and Range 12 EFM,
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Soil samples ware taken weekly from sach plot. The pH was
establishsd by ths use of a 1:5 soil-watsr sxtraect on a Fisher
Accumat pH metsr. Conductivity of a 1:5 soil-water exiract was
measured at room tsmperature on the Backman Solu Bridge soil

taster.

The tomato plants were observed weekly and a visual sstimate
of condition was established. Ths condition of the plants was

rated as follows:

Condition Rating
(a) Excellent 5
(b) Good b
(e) Slightly chlorotic 3
(d) Chlorotic 2

)

(e) Highly chlorotic

Ths plants wers removed from the flabts four weeks after
transplanting. The roots were washed and the roots and tops wers

drisd at 45°. Root and top weights were established,
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BXPERIMANT IV (1967)

The objective in this experiment was to determine the sourcas
and level of nitrogsn in peat-lite mixes requirsd to produce satisfactory
dry weight in the transplants. The sources and levels of nitrogen par

cubic yard of psat-lits weres

I 3305=0-0 - 14 1vs,
II 330500 - 3 1bs,
III 62926 - 8 1bs,
IV 6.9-6 - 8 1bs. plus one feading

of 10-52-17 at 2 tablespoons per gallon of
water, applisd two wasks after transplanting.

v 6-9-6 - 8 1bs. plus two fesdings
of 10-52-17 at 2 tablespoons per gallon water,
applied ons and thres wesks after transplanting,

The test plant was the tomato, varisty Starfire,.

The tomatoes were sezded on May 1 in a sterilized 1:lsl sand-soil-
peat moss mix which contained one pound of superphosphate per cubic foot,
The seedlings were transplanted on May 12 into ths peat-lite. Each plot
consisted of one flat or 2l plants, separatad by 3" x 3" vita bands. The

experimental design was completsly randomized with five treatments and four

replications,.
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Soil samples were taken wazkly from each plot. Soil tests for
nitrate nitrogen were performsd by the Provincial Soil Tssting
Laboratory at the University of Manitoba, using the Modified Harper

Method (21).

On June 9 a sample of ten plants was removed from the flatse.
The roots wers washade The roots and tops were dried ab 15°¢ and

weights were taken.

Statistical analysis in all experiments was performed according

to procaedures outlinsd by Stesl and Torrie (38).
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RESULTS AND DISCUSSIONS

IXPIRIMENT I  (1966) (1967)

Ths objesctive of this expsrimsnt was to determine the sffsct
of media on sesdling growth in the greenhouse and on the resultant
field performance of the transplants for a vegetable crop (tomato)
and a flower crop (ziania). The effect of four starting medis
upon ths total dry weight produced by tomato and zimnia seedlings

prior t0 fisld transplanting is shown in Table 1.

Table 1o The effect of starting media upon the total dry weight of
tomato and zinnia seadlings prior to fisld transplanting

in 1966 and 1967,

Tomato Zinnia
1966 1967 1966 1967
Trestmant Mean Weight Mean Weight Mean Weight Mean Welght

Grams/Plant Grams/Plant Grams/Plant Grams/Plant

I  Psat-lite 0.247 b 0.835 a 0.175 b 0,718 a
II U.Ce Mix 0.175 b 0.827 a 0,188 b 0.730 a
I1I Sand-Soil-Peat 00200 D 0.691 a 00235 D Oy Db
IV Sand-Soil-Manurs 0,537 a 0.548 & 06460 & 0:536 b

(P = 0.05)



In thig and in subsequent tables whsrs Duncan's Multipls
Range test was ussd, the treatmsents followad by a common letter

are not significently different.

In the snsuing text, the plants grown on peat-lite shall be re-

=1}

ferrsd to as trestment I, U.Ce mix as treaatment II; sand-soil-psat

as treatment III and ssnd-soil-manure as tragtment IV,

In 1966 zinnia and tomato se=dlings in trsatment IV producad

2 significantly (0.01) grastsr amount of dry weight. Howsvar, in
9

1967 the esadling dry weights producsd by trasatments I and II wére
g ary & N

ra

significantly (0.01) higher then thoss produced in treatments III

and IV for zinnias but not for tomaitoss.

. O .
In 1966 ths grsenhouss tempersturs varizd from 80 - 90 F during
the day for several days immediately after ssedlings were transplantsd

into the flats. The excsssive evapotranspiration rasulting from thesse

jup
[
e
5
o

amperaturss caussd the plants in treatmsnts I, II and III %o
wilt someswhat =zach day. No wilting was noticed in trzatment IV.

The significantly higher production of dry waight on trsatment IV in
1966 could be due to ths ability of this mix to provide adecuate

amounts of avallable walter sven when stmospharic conditions are

conducive to high svaportranspirstion. In contrast, ths grsenhouss




. . . 0
temperatures after transplanting in 1967 rangsd from 70 - 80
during the day. Ths lower tempsraturs during transplan® establish-
ment probably resulted in the graater production of dry weight in

1967 in 211 treatments except treatmsnt IV,

A possible r=ason for ths rslatively low dry weight production of
treatment IV in 1967 could be the lower nitrats nitrogen content of

the soil mix in comparison to that of 1966,
Field vields for tomatoss started on various medis are given in
Table 2.

Table 2, The affact of starting media upon the sarly and total

vislds of tomatoes in 1966 and 1967

1966 1667
Barly Total Barly Total
Treatmaent Msan Yi=ld Msan Yis1d Msan Yield  Mesn Yiald
Grams/Plent Grams/Plant Grams/Plant Grams/Plant

I Psat-lite 262.25 ab 7h2.75 b 285,75 a 1058.50 &
II U.C. Mix 16,25 b 651.5 be 289.00 a 1028.00 g
III Sand-—SGil—PEQt QLL.SO b 363075 [¢] 5007_5 b 52*!’6900 b

IV Sand-Soil-Manure 461.50 a 107%.50 a 4o.25 D 497,00 b

(P= 0.05)



- 27 -

In 1966 traatment IV producsd an early yisld which was
significantly (0.05) higher than treatments II and IIT but not
significantly highsr than treatment I. The totsl yvizld of treat-
ment IV was significently (0.,05) highar than th2 othar trsatments.
Traatments I and II produced significantly (0.05) higher yields

than trsatments III and IV in 1967.

In 1967 the performance of trsatment IV in comparison %o
traatments I end II was the reverse of that in 1966. Possible
reagsons for the discrepancy could bs ths rasult of the two separate
phenomsnon. Firet of all, the high gresnhouse tempsrature immedlately
after transplanting into flats in 1966 seriously set back trsatments
I and II ané low ss2dling dry weights were produced. S=scondly,
the nitrate nitrogen contsnt of treatmant IV in 1967 was sxtremely

Jowe

F

1o
@

14 wields were closely correiated to total dry weights of
the se=dlings produced in the greenhouse. The corrslation co-

aff

te

cient (r) batwsen the total dry weight produced by the trans-

plant and the fisld yield was .83 in 1966 and .93 in 1967,



This result reveals the necsssity of transplanting sesdlings with
a maximum dry weight if a5 good fisld yield is to be raalized. It
also may provide a useful ool for the ragsarch worksr, for he may
be able to sstimate £ield yisld without actually growing the tomato

in the fisld.

The early and total marketabls tomato yields ars shown in

Table 3.
Table 3.

Starting media effects upon the sarly and total merkatable

yields of tomatoes in 1966 and 1967,

1966 1967
Barly Total Barly Total
Traatment Marketable Marketable Marketable Markstable
Grams/Plant Grams/Plant _ Grams/Plant  Grams/Plant

I  Peat-lite 23.50 b 186.5 b 205.25 g 882,00 a
II U.Ce Mix 30.75 b 165.5 b 217.50 a 909.75 a
III Sand-Soil1-Pash 11.50 © 125.25 b 36.75 b L238,75 b
IV Sand-Soil-Manure 167,50 a Lh7,00a 28,00 b 389.75 b
(P= 0.05)

Treatment IV produced signficantly (0.05) higher early and total

marketable yields in 1966, In 1967 trestments I and II



producsd significantly (0.05), highsr sarly and total markatabls
yields. Markstable yields, 1like total yislds, apnsar to be
dirsctly related to plant growth in the girzanhouss., Markstable
yields, as psrcentages of total yields wers higher in 1967
(83.72%) than in 1966 (32.63%). Axcessive grading out in 1966 was
the result of fruit deformities caused by growths at blossom 2nd

of the tometo. The cause of thess dsformitiss is at prasent unknown.

The effsct of starting media uvon ths sarliness of zinnis

flovering and the slze of the flowsr producad is shown in Table k.

Table 4, The effect of starting media upon the number of flowsrs

in bloom on July 15 and weight of first bloom.

7 1966 1967

Traatmant Mean Yield 7 Mean Waight Magn Yield
Flowers/Plént Grams/Flower + Flowers/Plant T

I  Psat-lite 3.08 ab 1.80 a 3.71 a
II U.Co Mix 2,93 b 2,06 a 2.73 ab
III S5nd-So0il-Past 2,17 D 1.50 a 1.4 ab
IV Sand-Soil-Manurs 3.52 a 1.74 & 1.06 b
(P=0.05)

1 Using gj X+ %~transformation

1 s : s s
The ij + 5 transformation was used to snsurs the normal distribution

of flower counts where some values wers zero.



- 30 -

In 1966 there was no significance (C.05) difference in
flower weights. No data were availabls irn 1967 because during
the drying process the 1abals were destroyed. This result in-
dicates that the soil media in which the plants are started
has no bearing on the size of flowsr produced (as measured by

weight) or the procedurs used was not sensitive enough to dstsct

diffarencess,

In 1966 a significant diffsrence in earliness (number of
flowers in bloom on July 15) between treatment IV and treatments
IT and III was detected. In 1967 treatment I produced a
significantly grsater number of flowers per plant than treatment
IV. Once again, the results obtained in 1966 are not agrseabdble
with those obtained in 1967. Ons possible rsason for the
diserspancy could have been ths result of inferior initial growth
on treatment IV in 1967 due to the lack of nitrate nitrogen during

the latter wesks of the gresnhouse growing period.

Starting media effects on the total number of flowsrs produced

per plant is shown in Teble 5,
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Table 5, The effsct of starting medis upon the total numﬁer of

zinnia flowsrs producsd in 1966 and 1967.

1966 1967
Treatmasnt Mean 1 Mesn
Flowsrs/Plant = Flowers/Plant 1
I  Poat-lite 3.12 & 2.62 a
II UoCo MiX 3,06 a 2@“’6 a
111 Sand-8o0il-Peat 3.01 2 2+59 &
IV Sand-Soil-Manure .14 g 2.63 &

(P = 0.05)

* Using ) x + & transformation

Thers was no difference in the total number of flowers
producsd per plante This result indicates that either the
@ifferentiation of floral primordia in the sesdling is not
affscted by the media in which the seedling is grown or the iD-
flusnce of the sterting media upon flower production has bsen

removad by August 3l.
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In general, under ideal growing conditions the Peat-lite
and U.Ce mixes can produce bedding plants which are comparabls
to those produced on sand-soil-psat moss and sand-soil-manure
mixes., However, conditions which caused severe moisture stress,
in Peat-1ite and the UeCo mix did not affect the plants grown in
sand-soil-peat moss and sand-soil-manure as greatly. 1In gensral,
excellent plants were produced on the sand-soil-peat moss and
sand-soil-manure mixes if fertility levels were adequates Thus,
under Manitoba growing conditions, a mix composed of sand, soil
and either mgnure or peat moss is recommended the starting of

bedding plantse
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BXPERIMENT II (1966)

Marigold ssedlings were grown in two mediag psat=lite and
virgin sod. Water with ten lsvels of soluble salts ranging from
conductivitiss of 0.t t0 4,0 were used for watering. The data in
Table 6 show the effect of water solubls salts upon the lsvel of

soluble salts in the media and ths survival of marigold seedlings.

The deaths of marigold ssedlings were significantly (0.01)
higher on peat-lite than on virgin sod. Thess deaths wers probably
the result of the combined effects of osmotic pressure and soil
moisture tension. A high concentration of salis in the soil
solutions would raise its osmotic pressurs which would in turn
decrsase the amount of soil moisturs available to the plant. Davis
and Iucus (16) stated that the permanent wilting point on organic
s0il may range batween 24 - 80% of field capacity. Since peat-lits
contained one-half psat moss by volums, its permansnt wilting point
was probably higher than that of the virgin sod. As a result, the
marigold seadlings grown on peat-lite probably suffered from lack
of available moisture even though the psat-lite appeared to bs as
moist as the virgin sod. Although a significant (0.01) treatment
affect upon plant death in psat-lite was recorded, the grsater
variation from level to level would indicate that soms unmeasursd

factor was opsrating even though a covariance analysis betwesn the
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conductivity of the soil extract and plant death revealed g
significant (0.05) positive corrsistion of 0.457, In virgin sod

no such relationship was detsctad,

4s outlined in Zxpsriment I, the high temperaturses in the
greenhouss after transplanting causad excsssive transpiration and
wilting of plants on the peat-lite. The high atmospheric tempsratures
could have produced high soil tempsraturas vhich couplsd with the lack
of available water could have waakened the marigold root systems.
Since the severity of the effsct on ths individual plant was the result
of the plant position within the flat and the flat position on ths
bench, ths plants were affactad indepsndsntly of traatment., This
circumstancs could have bsen the causs of the variabls dsath batwasn

treatments when soluble salts wers aprliad,

A correlation betwesn water conductivity and soil extract
cconductivity vielded o significant (0.05) correlation coafficiant of

0.718 for peat-lite and 0.963 for the virgin sod.

A significant (0.0l) water conductivity - msdia interaction in-
dicatad that an incresss in soluble salts probably caused mors plant
deaths on psat-lite than on virgin sod. Thers is an slement of doubt
hars becauss of the possible influsnce of the unknown factor mantionsad

previously,
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As shown in Table 7 the soluble salt content - mainly
composad of sulfates ~ of the growing media Increased significantly
(0,01) ovsr the growing period in both media. A salt accumulation
was expacted since the rats of watering was not high enough to
causse excassive leaching. Soluble salts in water produced a
significant (0.01) differsence in the conductivitiss of both msdia
extracts. This condition was expectad since a salt accumulation

would rasult in the media.

Ths conductivity of the peat-lite sxtract was significantly
(0.01) higher than that of virgin sod. According to Baksr (4) a
comparison of soil extract conductivities measursd on a soil-water
proportion other than 1:1 has only limited value unless ths rslative
watsr-holding capacitiss are considered. If water-holding
capacities are different, the same concentration of salts in ppm
could produce different conductivity valusse. The water-holding
capacities of the test media are unavailazble and no definite con-

clusion is drawne.

A significant (0.05) rise in pH was detected within media
over the growing period, batwsen media, and between soluble salt
levals as shown in Table 7. The initial pH of psat-lite was
approximately 5.2, while that of virgin sod was approximately 7e2e
The low peat-lite pH could have besn the result of the organic acids

przsent in the psat moss.
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The pH of the virgin sod is typical of Red River clay. Ths

addition of caleium, magnesium and sodium as soluble salts could
have besn the factor influeneing the rise in pHe Significant

(0.01) weeks x media and media x concentration interactions rasvsal

a greater pH change in psat-lite than in virgin sod. This condition
was probably the result of retardation of salt removal by the high

organic matter conitent of peat-lite.

Thers was no significant influsnce of media or soluble salt
on the total dry weight producsd by the marigold se=dlings or in ths

earliness of marigold flowsring.

The death of marigold ss=zdlings was graater in the peat-lite
than in the virgin sod rsgardless of thes concentration of ths soluble
salts in the water usede This indicates that under Manltoba conditions
virgin sod can produce mors satisfactory bedding plants then can psat-

1ite.
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EXPERIMENT III (1966)

In sphagnum peat moss (pH L4.3), acidity results from ths lack
of exchangeable metallic cations. The quantity of thess cations
controls the base saturation and indirsctly determines the hydrogen
ion concentration of ths soil solution. An incrsase in soil pH
can be attained by adding compounds which carry these necassary
cations. In this experiment ths material used is dolomitic lime-
stone. Ths primary object of this experiment was to determins the
affsct of two peat moss sources and two lavels of dolomitic 1lime-

stone on plant growth in psat-lits.

In Expsriment I, the plants grown in the pszat-lite mix
appeared to be suffsring from a deficiency of iron. When iron
chelate was applied as a spray, the symptoms of iron deficisncy were
partially removed. Since spraying involved another operation the
sacond aim of this experiment was to determine if iron chelats in-
corporated during media preparation produced comparable growth to
iron chslats applied to ths madia surface as a solution during the

growing period.

Tha effect of diffsrent levels of dolomitic limestons and
mathod of iron chelate application upon plant growth is shown in

Table 8 °
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The Saquestrene 138 applisd as a solution produced signific-
antly (0.01) highsr dry weight than that incorporated into the mix
initially. As a rsesult of its high solubility, the Sequestrens 138
initially incorporated into the mix was probably leached away befors the
root system was extensive enough to absorb the rsqulred amounts. This
rapid removal of chelate could have rssultsed in slight iron dsficiency,

slower growth, and finally lower dry weight production.

The Sequsstrene 138 in solution was added one and three wasks
after transplanting. At this time, the root system was sufficiently
largs to absordb the required amcunts of iron bafore it was leachsd
away. This occurrancs probably resultad in the greater dry weight
production in the sub=treatment which had the Sequestrene 138 added as

a solution.

Thers were no visual signs of chlorosis on any of the treatmenise
Howevar, a grzater amount of dry weight was producsd when iron chslats
was added as a solution. This indicates that this msthod produces the

most desirable resultse

The soluble salt content of ths media did not vary greatly
betwesen treatments or over the growing period. Thus, it doss not

appear to be influenced by treatmsnt.
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Treatments III and IV produced significantly (0.01) graater
growth, as measured by the amount of dry wsight producad. The
initial pH of treatments IIT and IV was 6.4 and 6e5 respectively.
Treatments I and II producsd less dry weight and had initial pH's
of 5.1 and 5.5 respectively., This data supports the fact that
tomatoss are somewhat tolerant of PE 5 but that growth and yisild
will Increass if pH 1s raised (29). The peat moss component of
treatments III and IV is Medike muck. Regardless of whether lime-
stone is added to the Medike muck or not, it appears to be the more
dssirable form of peat moss for peat-lite mixes since it produces

the highest seedling dry weight.
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EXPERIMENT IV (1967)

Various types and lsvels of fertilizers are used to supply
the nitrogsn in psat-lite mixes. The purpose of this sxpsriment
was to dstermine the effect of ssveral types and lsvaels of nitrogen
raquirsd to produce maximum growth of tomato se2dlings prior to
transplanting. The root and stem dry weights as wall as ths root/
stem ratio of tomatoes produced on peat-lite mixes using several

types and levels of fertilizer are shown in Tabls 9,

Treatment I produced significantly (0.05) highsr root and
stem weights and treatmsnt III produced a significantly higher
root weight than treatment II. However, treatment IV produced a
significantly (0.05) higher root weight than ths other trsatments.
Treatments I and IV produced significantly (0.05) higher total
weights than treatments II and Ve The nitrate nitrogen contant of
the treatment II media varied from 2223 to 1948 ppme. This high
nitrate nitrogen content conceivably caused a decrease in the up-
take of phosphorus. The resulting nitrogen -~ phosphorus imbalance
in the plant probably caused slowsr growth and thus a lowsr dry
weight production. This result is in accordance with the findings

of Domaar and Ketcheson (18),

The recommended rates and types of fertilizers for use in
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peat-lite mixes ars 33.5-0-0 at a rate of 3 1bs. psr cubic yard
and 5-10~5 at rates beiween 2 and 12 1bs. per cubic vard. Ths
rasults of this experiment indicated that the recommendsd rate
of 3 1bses 0f 33.5-0-0 per cubic y.rd was too high. Highsr
trensplant dry weights resulted when 33.5=0=0 was used at 1%
1bs. per cubic yard than at 3 1bs./cubic yard. The fertilizer
6-9-6 (a substitute for 5-10-5) at a rate of 8 Ibs. per cubic
yard producsd a dry weight which was comparable to that
producad by 33.5-0-0 at 1} 1bs. per cubdic yard snd 6-9-6 with
oneg and two feedlings of 10.52.17 during the gresnhouse growing

period,

Treatment IV produced a significantly (0.05) higher root/
stem ratio. The high root/stem ratio in treatment IV was in
all probability the result of a stimulated root development
causad by the fesding of 10-52-17, The root/stem ratio
in treastment V was lower than that of trsatment IV, This result
could be due to a lush production of top growth when the
major elaments, espscially nitrogsn, are present in luxury

anounts,
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Upon drying, the moisture is removed and the dry weight of the

tops is low in comparison $o that of the roots. The amount of
moisture in the tops of treatment IV was probably lsss and thus

a highsr root/stem ratio resultsd. In trsatments I, II and III thsre
was no additional stimulus and thus roots systems expanded at

normal rates.

A high root/stem ratio is desirable for it ensurss a maximum
wabsr absorbing surface in relation to a transpiring surface. Such
a condition would reduce transplanting shock and hastsa recovery

from transplanting.

The nitrogen levsls were highest in treatment I and II
(Appendix 11). In all treatments, levels decreased over the growing

period probably as a result of utilization and leaching.

Although treatment IV produced the highest root/stem ratio,
tha added cost of supplementary fesding may prove t0 be unsconomical
to the growsr., Thus, of ths five treatments studied, the onss
recommended %o growers would bs 33.5=0=-0 at 1% 1bso per cubic yard

and 6-9-6 at 8 1bs. per cubic yard.
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SUMMARY AND CONCIUSICE

C?'
fba

The medis ussd for growing bedding plen n the grassnhouse
has a dirsct affect on ths total dry weight producsd by the
plents and their field performance. In gsnaral, the tomstoss
sterted on the sani-soil-manure mix produced higher transplant

dry weights, higher sarly and final yields and higher sarly snd

final marketable yields then the plants started on pesat-lite and

UsCo mixss in 1966, However, the opposite rssulted in 1967, In
general, when compared using the abovs critsrion, the peat-lite
and the UsCe mixes proved to be supsrior to the sand-soil-peat

mose mix in both years.

With Starfire tomato, the correlation beiwesn the dry

weight of the tomato plant just prior to fisld trsnsplanting and

the total fisld yield was high. As a result of this corralation,
fisld yi=1d may possibly be predicted by transplant dry weight.

More rsssarch should be dons to determine if this situastion also

axicts with othsr varieties of tomatoss as well as other ve getables,

The effsct of media on ths zinnia flower c¢rop was not as
pronounced as on the tomato crop. The size of flowsr produced as
measursed by the weight of the first flower, did not differ bstwss

sterting media. In 1966 plants started in the sand-goil-manurs
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produced graater numbsr of blossoms by July 15 than the plants

started on the U.Ce and sand-soil-veat moss mixes. Tn 1967 the
plants started in peat-lite produced a gresater number of blossoms

by July 15 than the plants started on sand-soil-manurs mixe. The

total number of blossoms produced in both years did not diffsr. The
result seem to indicate that the extent of growth and development of
the transplant in the flat has an effect on earlinessof blossoms but
not on the total number of flowers produced. This conclusion is in
contrast with that obtained for tomatoes where the growth gnd develop-
ment prior to fisld transplanting had an effect not only on the sarly

but also ths final yielde

In the peat-lite and UsC. mixes severe plant wilting was evident
under conditions of moisture stress. Under the same greenhouse
conditions only slight plant wilting was noticed on the sand-soil-peat

moss mix and no wilting was evident on the sand-soil-mgnure mix.

The death of marigold seedling was higher on psat-lite than on
virgin sod regardless of ths concentration of solubls salts in the
water used for watering. The combination of the osmotic prassurs of
the soil solution and the soil mixture tension in the peat-lite could

have besn sufficisnt to rsnder water unavailable to the plant., The
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virgin sod was able to buffer against the effect of soluble salts
and supplied the requirad amounts of water to the growing plant.
The ingbility of the peat-lite to buffsr the roots against the
sffect of soluble salts could be a limiting factor in the use of

peat-lite. Watering of peat-lite after transplanting should be

carafully watched for even though the psat-lite may appsar moist,

moisture may bs unavailabls to ths plants gréwn in it.

Ngtive Medika muck provsed to be superior to pure sphagnum
peat moss as the peat moss component of pesat-lite. This result is
satisfactory in itself, but, when naturally occurring muck is
utilized, an elemsnt of variability is introduced and thus the
original purpose for the use of peat-lite (to attain a uniform
mix) is defeated. However, further work could bs donz to determine
the uniformity of the peat moss present in Bastsrn Manitobs and its

valua as a component of soil mixes,

Transplant‘dry weight was rsduced when the recommended rate
of 3 1bs. 0of 33.,5=0~0 per cubic yard of peat-lite was used. However,
satisfactory amounts were producsd when either 33.5-0-C at 14 1bs. per
cubic yard of 6-9-6 at 8 1bs. per cubic yard were used. A maximum
root/stem was obtained when 6-9-6 at 8 1bs. per cubic yard plus one

feading of 10-52-17 was used.
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APPENDIX 3 Analysis of variance for the effect of starting
media upon the total dry weight of tomato and
zinnia seedlings prior to field transplanting

in 1966 and 1967.

Tomato Zinnia
1966 1967 1966 1967
Source of Dry Weight Dry Weight Dry Weight Dry Weight
Variancse DoFs Mean Square Megn Scouare Mean Square Mean Square
Medisa 3 0e1175 %% 00730 060707 5% 0.0739:=¢
Replications 3 00377 0.0137 00147 00122
Error 9 00062 0.0285 0.,0048 0.0065

Total 15

* 5% level of significance

¢ 14 level of significance



- 59 -

APPENDIX 4  Analysis of variance for the effect of starting media

upon the early and total yisld of tomatoes in 1966

and 1967.
1966 1567
Source of Barly Yield Total Yield Barly Yield Total Yield
Variance DeFe Grams/Plant Grams/Plant Grams/Plant Grams/Plant

Mean Squars Mean Squars

Mean Square Mean Sguere

Media 3 101785 .41 % 342973,33%%
Replications 3 20530»17 10458740
Error 9 17374 .33 35892.61
Total 15

78085 025 7¢ 365184,90-)(-)(-
25622«73 73840,10
10139.78 4635070

% 5% level of significance

¢ 194 level of significancs
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APPENDIX 5 Anslysis of variance for the effect of starting media
upon the sarly and total markst yleld of tomatoss in
1966 =nd 1967.
1966 1967
Source of Barly Tield Total Yisld 3Harly Yield Total Yield
Variance DoFe Grams/Plant Grams/Plant Grams/Plant  Grams/Plant
Mean Square Mean Square Mean Square Msan Squars
Media 3 2146 b1 e Bsholizx 4287241 31139751 3=«
Replications 3 1841.25 18672,67 1904942 77763023
Error 9  1553.11 15309 .41 799491 31996 .95
Total 15

% 5% level of significance

s 1% level of significance
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AFPENDIX 6  Analysis of variance for the weights in grams of the
first zinnia flowers in 1966,
Source of
Variances D.F, SeSe MoSe b
Media 3 0.120 0.400 2:91 NoSe
Replications 3 0,640 0.213 1.55 N.Se
Error 9 1.233 0,137
Total 15 1,993
APPENDIX 7  Apalysis of variance for ths number of zinnis flowers
produced per plant in 1966 and 1967,
1966 1967
Source of Flowsr Number Flower Number
Var'lances DQF‘ M.Se M.Se
Media 3 00013 N.S. 0002’4’ NsSe
Replications 3 0.0171 0.06L
Error 9 000202 0002’4‘
Total 15
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Analysis of variance for the effect of media on
sarliness of zinnia bloom in 1966 and 1967 as

measured by the number of flowsrs in bloom on

July 15.
1966 1967

Sourcs of No. in Bloom No. in Bloom
Variancs DoF» M.Se 1 MeSe 1
Media 3 1.26 O L,53
Replications 3 0.84 0,02
Brror 9 0.398 0.158
Total 15

* 5% lavel of significance

3¢ 1% level of significance

1 Using gjx + %~transformation
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APPENDIX 9  Analysis of variance for the effects of media and
water soluble salt levsels upon se2dling death, total
dry weight of seedling and earliness of marigold
bloome.

Soﬁrce of Death Rate Dry Weight Barliness

Variancs D.F. Mean Square Maan Square Mean Square

Replications 3 6205 000103 685.15

Media 1 16262 .390 3¢ 0.0331 NoSo 692,61 N.S.

Error (a) 3 66,698 0.0085 179.98

Concentrations 9 846290 3¢ 00040 NoSe 592,45 N.S.

Media X Conc 9 536001730 0.0052 N.S. ML65.56 N.S,

Trror (b) sty 28,319 00080 268.23

Total 79

s 1% 1level of significance
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APPENDIX 10 Analysis of variance for the sffset type of media,
water soluble salt lsvel (concentrations), and
duration of growing period (wesks) upon the pH and

goluble salt content of the media.

Source of pH Conductivity
Variation D.F, Mesan Squars Mean Square
Replications 3 0.006 00143
Weeks 3 50196 0,863 ¢
Error (a) 9 0.023 0.070
Media 1 230,433 *F 92,24 st
Concentrations 9 0141 ¢ 0.56L ¢
Weeks X Media 3 0720 =t 0,070
Weeks X Cones. 27 0.050 0.11k
Media X Cones. 9 00151 ¢ 0,038
Error (b) 255 0.035 04085

Total 319

5t 1% level of significance
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APPENDIX 12 Analysis of variance for the sffect of dolomitic

limestone and iron chelate on the visual signs of

chlorosis in tomatoes,

Source of

Variance D.F. S. S, MeSe F

Media 3 3.342 1.114 0,787 N.S.
Replications 3 3.094 1.031 0,851 N.S.
Error (a) 9 11.783 1.309

Iron 1 2.5 2.594 2,156 N.S.
Iron x Media 3 11.469 3.823 3.177 N.So
Error (b) 12 14438 1.20%3

Total 31
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APPENDIX 13  Analysis of variance for the affect of dolomitic
limestone and iron chelate upon the total dry

weight produced by tomato transplants.

Source of

Variancs DaFo S.Se M. Se F

Media 3 6,047 2.0156 10,81 3¢
Replications 3 2.538 0.8459 b.sh
Error (a) 9 1.678 01864

Iron 1 70300 703840 3245 o
Iron x Madia 3 2,271 0.7569 3.3
Error (b) 12 2.716 02263

Total 31 22.59ﬂ

5% level of significance

%% 1% level of significance



APPENDIX 14 Levels of nitrate nitregen in psat-lite over a three-

week growing period.

Media (N03) Do
Traatment One Wesk Two Weeks Thrae Weeks
Initial After After After

Media  Transplanting Transplanting Transplanting

3305-0-C = 13 lbs/cubic yerd 1078 985 991 963
33e5-0-0 = 2 1bs/cublc yard 2223 2055 1980 1548
6-9-6 - 8 1bs/cubic yerd 227 164 58 7
6-9-6 = 8 1bs/cubic yard
plus
one feeding 10=52-17 247 185 71 7

6=9-6 <~ 8 1bs/cubic yard
plus
two feedings 10-52-17 200 202 L8 21
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APPENDIX 15 Analysis of variance for the sffect of nitrogen source

and level upon root and stsm dry weights and root/stsm

ratio of tomato sesdlings.

Root/Stem
Source of Root Weilght Stem Weight Total Weight Ratio
variance DeFo McSo McSe MoSe Mo~f;
Media Iy 0000094 ¢ 0003311 %%  0.084201 =t 0,000309%*
Brror 15 000012 0.00516 00006529 0.000058
Total i9

we 1% level of significance

>
.



