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CHAPTER I
lNTRODUCTION AND REVIEW OF LITERATURE
Background

The African vioief Was discovered and coljected By‘Baron Walter von
Saint Paul fn_hortheast.Tanganyika (now Tanzanie) in 1892, Several Spe—:
cimens which ﬁe sent to his‘father‘in northern Germanyvflowered the fol-
lowing year. After seefng these plants in flower, the director of the
Royal Botanical Gardens at Herfenhausen realizedithat they were a new
find in the plant world and named them Saintpaulia. Within a short time
the African violet was being grown and offered for eale by several Euro-
pean firms (5).

Afffcen violets be1ong'to the family Gesneriaceae whicH ineludes a

number of other popular, flowerlng house plants such as the florlst glox—

|nia (Sinningia speC|osa)f llpstlck plant (Aeschynanthus SPP. ), f1ame

violets (EEISCIa Spp. ) and Cape prlmose (Streptocarpus Spp. )

There are now 20 recognlzed species of Salntpaulla (9). However,
almost all of the African vnoIets commonly grown are offspring of Saint-

paulia ionantha.

Commercial interest in the African viojet“in the United States
-stafted in 1927 when Armacost and Royston of Los Angeles imported seed
“from Europe_end‘introduced the plants to fhe trade., Todey:the number of
amateur growers in the U.S. is estlmated to be in the mi!llons (9).

African violets are asexually propagated.from‘leaf cuttlngs. When



placed in a loose grbwin§ hedium, small plantlets forﬁ at the base of
the petiole. These are removed and placed in 5-5.7 cm (2-2%”) potg,
Next they are transplanted td a7.6-11.4 cm (3-43") pot. A 7.6 cm (3")
flowering plant can be produced in 6-8 months from the time the cutting
was taken. Often, specialists propagate the piants and sell the'5-5.7 ‘
cm (2-2&”) transplants to commercial growers who then produce a 10 cm
(4') flowering plant in 10~12 weeks (2). | |

‘Renewed interest and demand fpr flowering house plants has stfmu-
‘1afed the commercial production of African violets. -Geo J. Ball, Inc;
(1) states that African violets are easily the highest dpllérs-per-
square;foof crop of ény of fheirAcommerciai pof plants, although market
demands vary. Tremendous hobBy interest stays constant and the African

4

Violet Society is a large organization devoted to violet culture, breed-

ing, and display (5,9).
The Development of Capillary Watering Systems

Hose-watering of greénhouse p§t plants is a time consuming opera-
. tion that adds greatly to the cost of productjon. Many éutomatic Qaterv
ing methods have been developed in an_attempt té decrease the amount of
- labor devoted to watering. |

In 1940, Kenneth Post and John Seeley workéd on a method of water-
in§ plants;ffom Below, known as capillary watering., This system re-
.quired é water-tight surface and a layer of sand on which the pots were
set. whgh the sand was watered, the water moved By capillary action up
from the sand through the hole in the bottom of the pot and into the
soil surrounding'the roots (]6).

The method of subirrigation developed by Post and Seeiey did not



gain attention until the eérly 1960's when polYethylene films were fn
common use and as a resplt a water-tight.sufface was easier to produce.
Due to the weight‘of the sand it was necéssary‘to have a strong, level
bench. In Denmark growers produced considerable acreages qf pot‘planté
by this method (16). .

There wére two disadvantages tb a cabfllary system usiné sand;.they
were_fhe neceséity for ébsdlutgly.level beﬁches‘and the weight offfhe;
sand. 'Recently growers have substitqted ligHt-wefght fibrous materials
‘for the sand. This figrOUS material is easy to install,andlcan be cut
to any dimeﬁsion. Hammer and Langhans (12) have shown.tHe_capillarylmat
to be comparable to sand when growing 15 cm (6“) pot mums. . Capiliary
' watéring was also beneficial to Reig?r; begonias as shown by Hammer ().,
There were fewer foliar disease.prqblems with subirrigatidn than wfth‘
conventional overhead watering since the foliage isn't wetted. Kiplin-
.gér et. al. (13), have grown Easter lilies, poinsettias, and pot mums on
.subirrigation mats. The lilies grew too tall due to the excess moisture
7:bqt'ther§ were no‘essentiél di fferences bétween the pbt mums.énd pofnf
settias groWn on subirrigation mats és compared to overhead Waterﬁng.
,?reemén (10) also fodn& that a quality poinsettia cr§p could be produced
using Eapillary'mats.. frbduction of foliage pjants on capillary mats
has also been successful (3). Research by_Conovgr and Poole-(8) indi-
cated that soluble salt levels present in capillary mat grown plants
Cwill not present problems provided correct fertilization rates and mé—
 thods are utilized. |

A éapl[lary maflshould be piaced on a flat surface. Underneath the
maf should be a layer of polyethylene plastic to retain the moistufe in

-the mat. Water can be applied to the surface of the mat through small



opeﬁings along a plastic hoSe.or chépin tﬁbes can be used to irrigate
the mat. As a result a more uniform level of moisture can be maintained
as compared to other irrigation hethdds. | |
Algae growth on the mat is a disadVéﬁtage. However, moisture can
still move info the pot evén~when'lafge.amohnps of algae are preséht (3).
Many commerciéI'growérs are presently using the capillary method to
water.tﬁéﬁr African vioTets. In additi;n to the reduced. time and labor
devoted to watering, thfé.method has other advantages over hand watering
of Affican.violefs.' [t prevents.wetting of fhe foliage Which encourages
diséase. Also thé water has time to reach room temperature before it
comes in contact with the plant. When cold Wthr is applied’to the
" leaves in watering an African violet, l}ght-colored rings or irregular
mottlings develop on the leaf ﬁurfaces (15). This can reduce,the sala-'.
bility of a plant. Alsb the relative humidify around the pléntﬁ is in-

- creased when subirrigation mats are used.

Method of. Fertilization in Relation

. to Capillary Watering

The fertilization program must be fitted to the.requfrements of -
éapillary watering. Fertilizer can be added to the irrigation water to
provide the necessary.nutrients for plant growth. The fertilizer-water
solution is absorbed frdm the hat, This method of fertilization. is cém—
monly used by commerciaiygrowers in conjunction with mat watering, The
"pEoBlem with this method is that the nutrients présent in the water en~-
- courage thé growfh of a]gée (4).

A slow5r;leasé fertilizer can be }ncquorated into the'growfhg ﬁe-

dium when using mat watering (13). Few African violet growérs,_fhough;



have béeh able to use slow-release fertilizers without burning the plant;s
delicate roots, especially in the summer. In addition, tHere appears to
be a problem of the rate of fertilizer released associated with seasonal
variation. _One amount may be too mﬁch in the summer andAyét not enough

in the winter (18). It would be desirable to be ablg to use a sléw—‘
release fertilizer, ﬁuch as Osmocotei, while'growiﬁg Afri;an violets oh
the mat.. In addition to reduced algée grbwth, another reason given for

its use is that the fertilizer is used more efficiently (7).
Rate and Placement of Osmocote

There appears to be a discrepancy over the amoﬁnt,bf'OSﬁocote thaf

‘is recommended for African violets. Clarke (6) ﬁécomménds 1.2 kg of Os-
mocote 14-14-14 per cubic meter‘of growing medium (2 lbs/cﬁ‘ ydl. Sierra
.} Chemical Company (14), the manufacturér of Osmocoté, recommends ¥ of the
regular rate of Osmocote lh-14-14, That is 2.97-3.56 kg/m3 (5-6 1bs/cu,
'yd). Neither Clarke nor Sierra Chemical Company had réséarch to éupport
their fecommendationsr |

-“ The optimal placement of Osmocote in tﬂe'pot while using subirriga-
'fioﬁ métsihas>hot been determined. Coleman et af; (7);'havé:shOWn that
.ghere is no difference in plant réspdnse due to placement of Osmoéotevon
the surface, incbrpdrated, or at some spot within the soil medium while
using 6verhead irrigation. Simpson et al.‘(l7),‘found that.nutrient
movement from surface application of Osmocote resembles liquid feed when

using surface irrigation. . The nutrients are siowly released and enter

1Osmocote is a plastic encapsulated sphere of dry, water soluble
fertilizers formulated from ammonium nitrate, ammonium phosphates, cal-
. cium phosphates, and sulfate of potash. It is a product of Sierra Che-
mical. Co., Milpitas, California.



the growing medium evenly across the éﬁrface of the'medfum; The nufri-
ents move downward to the root zone. The fertilizer release decreases
~as the soil'surféce_dries between jrrigations. Surface appliéationé
reduce leaching losses. By the time the nutrients are released from

the capsule, most of the free water has drained from the pot.
Research Objeétives

The objectives of this study were:

1. To determine the optimum rate and placement of Osmocote
14-14-14 in the production of Saintpaulia ionantha cul-
tivars 'UlIli' and 'Lisa' for a period of 10-12 weeks
while using capillary mat watering;

2. To observe the seasonal aspect of the rate and place-
ment variables, i.e. grow a summer and winter crop to
.determine if different rates and/or placements of Os-

- mocote 14-14-14 should be used during different seasons;

3. To observe the effect of the above variables on the
different cultivars; and

L. In addition to the above, utilize liquid fertilizer
rates at known commercial range as an empirical com-
parison with the Osmocote experimental rates.




CHAPTER I |
MATERIALS AND METHODS
Experiméntal Treatments

The summer and winter crops were planted on July'IS{ 1978, and No-
vember_ll, 1978, respectively. The same variables Qere_uséd in both
experiments. The major difference between the two experimenté was the
' tfme of the year. THe winter crop was subjected to shorfér day-lengths,
a greater number of overcast daYs; and Unavqidably soméﬁhat coolef,tem-
peratures.

"Lisa' and 'Ulli', two cultivérs of the Fischer Ballet Series, ‘
were used.

The Osmocote 14-1L4-1k4 treatments were made up of four rates and

three placements. The rates were:

]

1. 0.9 kg/cu. meter_(l.5 1bs/cu, yd) .624 g/11.,43 cm pot

2. 1.8 kg/cu. meter (3.0 lbs/cu. yd) - 1.247 g/11.43 cm pot

3. 2.7 kg/cu. meter (4.5 1bs/cu. yd)

1.870 g/11.43 cm pot

h; 3.6 kg/cu. meter (6.0 lbs/cﬁ. yd) - 2.494 g/lf;h3 cm pot
The quantities of elemental nitrogen, phosphorus,'énd pbtassium re-
ceived by each plant afe listed in the Appendix (Table XXIV). The -
placements were:

I; fbp dressedv

2. Incorporated into the growing medium

3. Placed on the bottom of the pot



Listed below are the liquid fertilizer'freatménts:
1. Check (Irrigated.with plain water).
2.  50 ppm N , 31 ppm P2 50 ppm K3 (PTaced in the irrigation wa-
ter - constant liquid fertilizer).. |
3. 75 ppm Nl, 31 ppm'pz, 75 ppm K3.(Plac§d.in the irrigation wa-
ter - constant liquid fertilizer).
.The total amount of elemental hftrogen, phosphorus, and.potéssium placed
‘on each individual capillary mat are shown in the Appendix (Table XX1V).

. The analysis of the liquid fertilizer treatments is in the Appendix.
Transplanting

Plantlets were obtained from Geo J. Ball, 1ﬁc.,'Chicégb, I111inois.
‘TheApiaﬁtlets came in trays of 36 cells, Each ce]l meagured 4L x b cm  ‘4
“(1.58 x 1.58 inchés) and 4.5 em (1.77 incheg) deep.. Thére were appro-
ximately 5-9 leaves on each plant.(Figure 1).

The plantlets were transplanted into 11.43 cm. (4% ‘inch) plastic
‘pdts. Each pot held 700 cu. cm of growing medium. The growiﬁg medium

Waé Pro MixB h. The contents of Pro MixB are:
X . X

]Nltrogen Source:
50 ppm: 50. h3 g of KNO3

liters of water.
75 ppm: 75.71 g of KN03

“liters of water.

and 79.93 g of. Ca(NO )2 per 378.5

and 120.21 g of Ca(N03)2 per 378.5

2Ph05phorus Source
31 ppm: - 31 cc of 75% Food Grade Ph05phor|c Actd per 378 5
liters of water.

3Potassiurri Source"

Provided by KNO Amount used is given under hitrogen source.

3’

hPro Mix is a product of Premier Brands Peat Moss Corporatlon,
New. York, New xYork. :



Figure 1. Size of Plantlets at the Start
of the Summer Crop.
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Sphagnum Peat o 465 cu. m. (13.2 bushels)

Vermiculite ' .155 cu. m. (4.4 busﬁgls)
Perlite S .155 cu. m. (b.4 bushels)
Dolomite | b.54 kg (10 1bs)

" 0-20-0 1.134 kg (23 1bs)
KNO, 680 g (1.5 1bs)
Fritted Trace Elements 85 g (3 oz)
Wetting Surfactant - 142 g (5 oz)

In order to incorporate the Osmocote, the growing.medium was placed
in é jarlwith the pfoper amount of fertilizer. After mixing tho;oughly,
the mixture was placed in the pot.
| Placing the OSmbcofe on the bottom 6f the Rot‘requiredwthét a sméll
amount of growing mediuh (apprbximately one cm deep) be placed in the
pot befﬁre adding the fertilizer. This_was done to prevent the bsmocote
from seeping out the holes. The container was then fillea witﬁ the rest
of the’growing medium.

In.order to top-dfess a container with Osmécote, the proper amount
.was placed on the surface of the growing medium after the transp]ant was
watered-in and drenched with Dexon(Lesan)-Benlate.

" After transplanting eaéH plant was watered-in.with‘lZO ml of water

‘and drenched with 120 ml of Dexon(Lésan)-Benlate at % raté.1

_The hlants were then plaCed-on the bench and drénchedIWith 120 ml

of Peter's Soluble Trace Element Mixt_ure2 at ¥ rate.3 In addition to

]One gram of Dexon(Lesan) 35 W.P. and one gram of Benlate 50 W.P.
in 3.78 liters of water or 4 oz of each chemical/100 gallons of water.
2STEM is a product of Robert B. Peters Co., Inc., Allentown, PA.

131.75 grams of STEM/5.9 liters of water or 1 0z/25 gal. of water.
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providing trace elements, this established capillary action.
Experimental Design

Each éxperiment was placed in‘a Randomized Compiefe Block desigh
“with six replications of thirty experiméntal units éach. Eath”experi—
‘mental unit consisted of a pair of plants of the same treatment. Only
one plant of each paif or experimental unit was.used when the data.was

collected.
Physical Arrangement

The study was conducted in House 4 of the Oklahoma State Univer-‘i
sity Horticulture Greenhouses. A 96.5.x 1412 cm bench‘wés used for both
crops. Each plant received a spacing of 15.25 x 21.6 cm (6 x 83"). Thé.
blocks or replications ran from north to south élong.the length of the
benéh.. Block oné was'cfosest to the cooling pads while block sinwas-
the greétest distance from_the pads. Buffer rows were placed on.the
norfh ahd south ends of the bench. Each pot was piaqed on a-IZ.Z x 17.8
, ch (5 x 7'") subirrigation Vattex-P mat"placed on top of.blackipoly-
ethylene plastic cut to tHe same dimensions as the mat. Placing the
containers on separate mats prevented the mixing of fertiiizefvfrom<
different treatments. Each mat was watered through a éhapin tube which
was attached to one of three main 1.9 cm (3/4') lines:(figure 2).: The
main lines extended from three separate barrels. Ohe Barrel held p]ain.
" water. The other two contained the liquid fertilizer solution. Each |

mat received approximately 20 ml of water every 30 minutes from 7:00

1Vattex—P is a product of U.S. Vattex, Center Moriches, New York.
"It contains natural and synthetic fibers with a stitched polyethylene
backing. : :



Figure 2.

View of Bench and Irrigation
System.

12
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a.m. to 7:00 p.m.
Cultural Practices

The desired night temperature was 21°C (70°F). During the winter
‘months, this temperature was difffcult‘to maintain,f Night tehperatures
sometimes fell to 18°C (649F) and on a few occasions even dropped as
low as 12°C (54°F). | . |

_ The desired daytime temperature range was 24—29.h°c (75-85°F).
During the éummer months, the temperature occasionél]y excéeded:this
' range. The temperatures often dropped beiow this range in the winter
but‘generally stayedlabove 21°%¢ (70°F).

Cheesecloth was used to reduce the light iqtensity-to approxfmately
10,764 ]umens/m2 (1000 foot-caﬁdles) during the brightest part of the
day.

Twice during the growth of each crop, the irrigation system waé
turned off to allow the,subirrigation mats and the growing medium in
the pots to dry somewhat. The plants are more susceptible tb nyhium
and other rot organisms when they are grown undér very'wet.éOnd;tiqns;
‘Growing mediﬁm was dried periodically to reduce pbtential problems with
these pathogens. The ikrigation system was turned off froh July 31 to
August 7, September 11 to September 18; Novehber 22 to Nermber‘30, and
December 22 to December 29. Each plant received 250 ml of‘water just
prior to turning on the irrigation system each time,

Various measures were taken to control pests. On July 2L, Sevin
50 W.P. was dusted around the legs of the bench and under the bench in-

ad attempt to irradicate slugs and snails. The summer crop was drenched
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~with Diazinon 50 W. at fuil rate1 on August 4 to control fungus ghat
larvae. Each pot received lZOnml of the solution. On December 18, the
winter crop was sprayed with a solution of Ferban 76 W.P.-Captan 50 w.2
in aﬁ affempt to_contrbl rot organisms.
Harvesting of>tHe summer'crop began September 25; ;eventy_three
days after fhe start of the experiment. HarveetihggWQS-completed Oeto--
ber‘h. The winter cfop was'Barvested from January 22 (73rd day of the

crop) to January 31.
Data Recprded

Top Dry Weight

" The above-ground plant parts'were placed in paper'sécks‘and dried
in an oven at 71-82°C (160—180°F) until no moisture remained. After ;-i
the plants were dried; the sacks and plants were weighed." Therdry
weight of each paber sack had been previously detefmined; The weight of
the paper sack was theﬁ subtracted from the combined weight of fhe'plant

-‘and paper saek to give the top dry weight of the plant.

Quality Rating

- A scale of 1-10 was used, one being poorest quality and 10 being
'best.quality. Features taken into consideration were: degree of chlor-
osis, bloom quality, amount of vegetative growth, number of flower

stalks, and average number of flowers per stalk.

14.5 grams of Diazinon 50 W./3.8 liters of water.‘

29 grams of each chemical/7.5 liters of water.
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Tissue Analysis

Three blocks or replications were used for tissue ahalysis. "The
dried, above-ground tissues from each plant were ground and analyzed
for % nitrogen, % phosphorﬁs, and % potassium, THe Kje]daﬁl method
Qaé used to find % hitrogen. The perchlorib digestion procedure‘Was

. used in the measurement of phosphorus and potaséium. To determine %
phosphorus the phqspho-vano-molybdate color complex was used. Atomic

-absorption spectrophotometry was used to determine % potassium.
Width

Two measurements of width were taken at right angles to each other.
These measurements were added together and then'divided by two to give

one measurement of width.
Leaf Area

A LI-COR Portable Area Meter1 was used to determine the total
square centimeters of leaf area (one side of each leafvonly) of each

plant.

Other Data Recorded

The following items were also observed: number of days to first
bloom; number of’]éaves; number of flower stalks; and‘presence of ne-

‘crotic areas on the leaves,

1The LI-COR Portable Area Meter, Model LI-3000, is a product of
Lambda Instruments Corporation, Lincoln, Nebraska,



CHAPTER 111
RESULTS AND DISCUSSION
~Statistical Analysis

Fof ease of interpretation, each crop was.divided into four exper-
-imentﬁ, gach one analyzed separately: |

1. 'Lisa' - Osmocote treatments

2. 'Ulli' - Osmocote treatments

3. 'Lisa' - liquid fertilizer treatments

Lk, 'ultli' - liquid fgrtilizer treatments

Fertilizer rates.were analyzed for linear, quadratic, and cﬁbic
trends. Placement means (over all rates) were compared using a pro-
tected LSD. Interactions of rate and placement were gréphed when sig-

'nificant. Also the placement means within each rate were compared
using a protected LSD when the interaction of rate and placement was
‘significant.

For the purpose of this discussion, the Osmocote rates will be
shortened, e.g. sfmply 1.8 kQ instead of 1.8 kg of Osmoéote lﬁ—lﬁ-]h/
chié meter of growing medium. Results df the liquid.fertiliigr exper-:
ihent, used as an empirical control, are in the Apbendix.‘ The liquid
fertilizer treatments (50 bpm‘nitrogen, 31 ppm'phoéphorus, 50'ppﬁ po-
tassium and 75 ppm nifrogen, 31 pbm phosphorous, 75 ppm potéssium) will

be referred to as simply 50 ppm and 75 ppm respectively,

16
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vFSummer Crop Growth and Qua]ity Parameters
Dry Weight

The analysis of vafiance fér the Osmocote treatménts indicated that
fertilizer rate had a significant effect on the dry weight of both cul-
tivars. A linear trend'was evident with 'Lisa' and'a quadrafic trend
with 'Uili'. Placement a]éé had a significant effect upon the dryf
weight of 'Lisa' (Table 1), The rate means (averaged across all place-
ments) indicated that:3.6 kg and 2.7 kg produced the greatestvaméunt of‘
dry weight in 'Lisa' and 'iti! respe;fi?ely (Figure 3);::The.placem¢nt
means”(Table.f) suggésted that top dre;sfhg the Osmocote prbduted thé
.ﬁost dry weight in 'Lisa', Plaéing the Osmocote on the bottom of the

. B .
pbt resulted in the lowest dry weight beihg.produced, while Tncorpbfat-
ing it was intermediate in effect. These results suggest -that top
dressing resulted in the fertilizer beiﬁg more available tb the planf
while placing it on the bottom of the pot restricted thé availaﬁi]fty

of the nutrients to the plant., ‘Incorporation was intermediate in ef-

fect.

Quality Rating

) The analysis of vaF?ance for iLiSé} indicated fhét the fa;é and
_placement.oF'OSmocote had a definite effect on the-quality of plant’
produced and that an interaction existed between rate and placement..
An interaction between rate and'placementvwas also evident with 'Ulji'
even though the rate and placement main effects were not significant
(Table 11). This lack of significance in the main effects may:be due

to this interaction, Due toc these interactions, the main effects of
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ANALYS1S OF DRY WEIGHT (g) IN RELATION TO CULTI-
VAR, RATE, AND PLACEMENT OF QSMOCOTE
IN THE SUMMER CROPY

Cultivar agd Placement
Rate (kg/m?) Top Dressed Incorporated __ Bottom of Pot
'Lisa' ,
0.9 L. 65 3.64 3.59
1.8 L.97 L.51 L.12
2.7 - 5.03 5.09 L.31
3.6 . - : 5.34 5.14 L.87
Pooled Means® 5.00c L. 60b §.22a
it |
0.9 3.78 3.L4 2.91
1.8 3.66 3.95 3.74
2.7 3.73 bk 3.77
3.6 3.65 3.51 ' 3.83
3.73a 3.56a

Pooled Means” 3.7]a

'ySignificance of main effects, trends, and interactions:

'Lisa'

Rate 0.01
Linear 0.01
Quadratic NS
Cubic NS
Placement . 0.01
Rate*Placement NS

'uiti’

0.05

0.10

0.05
NS
NS
NS

“Means within ‘rows (Left-to-Right) followed by different letters

are significantly different at the 5% level. -'Lisa' - LSD
'Ulti' - LSD = 0.311. .All Osmocote rates are pooled.

-.05

05 = 0-313;
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TABLE 11

ANALYSIS OF QUALITY RATING IN RELATION TO CULTI~-
VAR, RATE, AND PLACEMENT 0F OSMOCOTE
IN THE SUMMER CROPY

Cultivar agd S — , Placement
Rate (kg/m’) Top Dressed Incorporated Bottom of Pot
"Lisa' v o o o
0.9 8.00b% 6.50a 6.00a
1.8 8.67b 8.33ab - 7.50a"
2.7 8.50ab 9.50b 8.33a
3.6 8.17a . - 9.17a 8.50a
I B
0.9 7.83b | 6.33ab 4,67a
1.8 6.50a 7.67a 6.67a
2.7 L.67a 7.83b 7.33b
3.6 L.50a : - 5.83ab 7.33b

ySignificance of main effects,’trénds, and interactions:

'Lisa' uiti!
Rate 0.01 _ NS
Linear 0.01 NS
Quadratic 0.01 NS.
Cubic ' - NS NS
"Placement o.o1 - NS -
Rate*Placement 0.05 0.01
“Means within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. 'Lisa' - LSD 05'= 1.10;
'Ulli' - LSD = 2.02. : ,

.05



21

rate or placement alone have little meaning since a different Optimum
rale was cvident at each placement. When the Osmocote was top dressed,
1.8 and 2.7 kg producéd'the_highest qUality-plants.of 'Lisé', while 2.7
and 3.6fkg produced hfgh quality plants when fhe Osmocote was incorpor-
ated or placed on the'bottom of- the pot (Figdre L), OVerall,‘the high-
est quality plants of I.Lisa-l resulted from incorporatfﬁg-i;7 kg of Os-
mocote into the growing medium. With 'Ulli' the interaction of ra£e and
placement indicated that it was more sensitive to oVer-fertilfzation
than 'Lisa' (Figure 5). After the optimum rate for a pafticular place-
ment (top dress or incorporation) was reached, quality rapidly.deqlined;
When the Osmocote wés top dressed, the optimdm rate was 0.9 kg. At
higher rates, quality declinedvshérply. The rat@s'of 1.8 and 2.7 kg
produced the highest quality when incorpbrate@. Quality was‘greafly
decreased at 3.6 kg. The application of12.7 and 3.6 kg of*Oémoéote to:
the bottom.of the pot produced the optimhm quality.at that placement
(Figﬁre 5). These results again suggest that top dressing the Osmocote
- increases its availability to the plant‘whfle placing it on the bo£t$ﬁ
of tHe pot- restricts this availability. Incorporation appears fé be

intermediate in effect.
Leaf Area

As one_might expect, the anaiysis of variance and the mean compaf-
isons for thé Osmocote treatments showed results similar to those found
in the dry weight ahalysfs (Table 111 and Figure 6). The only excepfion
fo this is that with 'Lisa’ top dressing the Osmocote was.not sigﬁifi-'

cantly different from incorporating it (Table I11).
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ANALYSIS OF LEAF AREA (sq. cm) IN RELATION TO

CULTIVAR, RATE, AND PLACEMENT OF
OSMOCOTE IN THE SUMMER CRoOPY

Cultivar agd Placement
Rate (kg/m”) Top Dressed Incorporated Bottom of Pot
~ 'Lisa' -
0.9 649.2 522.2 539.5
1.8 771.0 ' 668.0 597.8
2.7 714.3 763.3 632.5
3.6 Fy 818.3 - 802.0 750.5
Pooled Means ' 738.2b " 688,9b 630.1a
W | L
0.9 481.8 450,5 385.5
1.8 534,3 521.5 500.2
2.7 517.7 566.7 531.3
3.6 . 506.5 497.3 514.3
Pooled Means 510.1a 509.0a 482.8a

ySignificance of main effects, trends, and interactions:

Rate

Linear

Quadratic

Cubic
Placement
Rate*Placement

'Lisa'

0.01

0.01
NS
NS

0.01
NS

'Uilti!

0.01 .
0.01
0.01
NS
NS
NS

“Means within rows (Left-to-Right) followed by different letters

are significantly different at the 5% level. 'Lisa' - LSD
= 34.7. All Osmocote rates are pooled.

1 HELE.
Utti LSD.05

.05 = 222
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Width

The analysis of variance of the Osmocote treatments suggested that
tate is the only main effect that influenced planf width (Tab]e ).
"“No interaction appeared to be present. The widest plants were produced

- when the rate was 2.7 kg (Figure 7).
Leaf Count

The aﬁalysis of variance of the Osmocote treatments indicated that
rate alone had an effect on the number of leaves preéeht (Table V). A
quadfatic trend was evident with 'Ul11i' and a. cubic trend with 'Lisa'.
With 'Ulli' the greatest number of leaves was produced on those‘plantg
that received 1.8 kg of Osmocote. 'Lisa' peake& at 1.8 and 3.6 kg.
These results are difficult to interpret (Figure 8).  The value 6f this
data‘is questionable since é large number of leaves does not necessérily
imply a quality plant or visa versa. It does appear, witﬁ-'Ulli', " how-"
ever, that the lowest and highest'fertilizer’rates may have been detri-

mental.

Flower Stalk Count

According to the. analysis of variance for the Osmocote treatments
neither rate nor placement had an effect on the number of flower stalks
produced. There doés appear to be a cultivar difference; 'Lisa' pro-

ducing slightly more stalks per plant than 'Ulli' (Table VI).

Numbe r of Days to First Bloom

Rate and platement had an effect upon the number of days to the
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TABLE 1V
ANALYSIS OF WIDTH (cm) iN RELATION TO

CULTIVAR, RATE, AND PLACEMENT OF
OSMOCOTE IN THE SUMMER CROPy

Cultivar agd Placement v
Rate (kg/m”) Top Dressed Incorporated Bottom of Pot
'Lisa' , , _
0.9 28.50 26.17 26.50
1.8 : 29.67 29.08 _ 28.92
2.7 31.75 . 30.58 31.50
3.6 N 31.08 30.83 31.33
Pooled Means : _ 30.25a 29.17a. : 29.56a
'U]]I} _ : . T
0.9 26.00 © 24,00 22,58
1.8 o - 26.25 25.75 © - 26.08
2.7 25.50 26.75 o 27.33
3.6 i 25.83 25.83 - _25.83
" Pooled Means 25.90a 25.58a 25.553

yngni‘ficance of main effects, trends, and interactions:

'Lisa' ‘Uil
Rate 0.01 : 0,05
Linear . 0.01 : 0,05
Quadratic 0.05 0.05
Cubic NS NS -
Placement : - NS ‘ NS
- Rate*Placement NS NS

, ZMeahs within rows (Left-to-Right). followed by differeht letters
are significantly different at the 5% level. ‘'Lisa' - LSD 05 = 1.340;

'UI1i' - LSD 05 = 1.236. Al1l Osmocote rates are pooled.
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TABLE V

ANALYSIS OF LEAF COUNT IN RELATION TO
CULTIVAR, RATE, AND PLACEMENT OF
OSMOCOTE IN THE SUMMER CROPY

Cultivar agd ‘ Placemenf . :
Rate (kg/m>) __Top Dressed Incorporated Bottom of Pot
'Lisa' . | ' ,
0.9 , ~36.00 32.17 . 32,67
1.8 44 17 36.33° . 34,67 .
2.7 30.33 37.50 29.67
3.6, 4.83 . 38.17 41.50
Pooled Means 37.83a 36.0ka ' 34.63a -

e | | |
0.9 32.17 32.67 29.33
1.8 38.00 38.83 Lo.67
2.7 11.33 33,50 . 39.50
3.6 39.00 36.50 v 33.50

Pooied Means? 37.63a 35.83a 35.75a

ySignificance of main, effects, trends, and interactions:.

'Lisa' ‘ witi!

Rate ' 0.05 0.05
Linear NS NS

~Quadratic NS : 0.05
.Cubic.. - 0.01 NS
Placement NS - NS
Rate*Placement - NS NS

: “Means within rows (Left—to-Right) fol lowed by different letters
are significantly different at the 5% level. 'Lisa' - LSD 05 = h,95;

U - LSD'05 = 4,92, All Osmocote rates are pooled.
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TABLE VI

ANALYSIS OF FLOWER STALK COUNT IN RELATION TO
CULTIVAR, RATE, AND PLACEMENT OF
~ OSMOCOTE IN THE SUMMER CROP

Cultivar agd ) Placement
Rate (kg/m’) Top Dressed Incorporated Bottom of Pot
'Lisa' ‘
0.9 5.33 5.33 5.00
1.8 5.67 5.33 5.67
2.7 5.67 6.33 6.17
3.6 2 L.67 5.50 ’ 5.
Pooled Means 5.3ha 5,383 5.59a
'Uiti! _
0.9 4.83 4,50 417
1.8 3.50 .. L.67 ‘ 5.33
2.7 _ 3.17 - o kaz oo - h.33
3.6 , . _3.67 67 3.67 ‘ 4,67
Pooled Means A “3.79a . . L. 25a L.63a

ySignificance of main effects, trends, and interactions:

'Lisa' MALIES
Rate NS NS
Linear NS NS
. Quadratic NS NS
Cubic ' NS : : NS
Placement ‘ NS - NS
Rate*Placement NS NS

5 . . , A
“Means within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. 'Lisa' - LSD = 0.89;

fUTTEY - LSD oo = 0.86. All Osmocote rates are pooled. 7;05
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' épeninq of tﬁe firSt bloon stalk on ‘Lisa'. Placemeﬁt'alone had‘a‘sig-
nificant effect upoﬁ 'WI1i' (Table VIl). The rates'éf‘O.S and 2.7‘kg
brought about a shorténed pério& to flowering in 'Lisa'.. Thi§ may nbtv
be of any great.impqrtaﬁce to a cdmmercial grower since flowering ini-
tiated only three days earlier on the average than at the other two
_rates (Figure 9). Placement in both 'Ulli"' énd "Lisa' was only border-
line significant. |In both cases, the placement of Osmocote on the bot-
tom of the pot resulted in the shortest number of days to first,bloom
while top dressing the Osmocote resulted in fhe longest number of days
to first bloom. Incorporation was not significéntfy different from top .

" dressing or bottom of the pot placement (Table Vil).

Percent Nitrogen

- The analysis of variance for the dsmocote'freatments_inaicafed that
rate and placement were high]y significant in their effect‘on the per-
cent nitrogen in the plant tissues of both 'Lisa' and 'Ul1i' (Table
Vi), ‘The nitrogen percentage in 'UITi' increased directly with the
Tncreasé in rate. The percenf nitrogen iﬁ 'Lisa' also increased di-
rect]y'with the increase in rate up to a certain point (2.7 kg) whefe
it fﬁen leveled of f (Figure 10). The.percent nitrogen-fn'the planf tis-
sues of 'Lisa' was less when tﬁe.Osmocote was incorporated or placed oﬁ
the bottom of the pot_than'when it was top dressed. WEfB '"Wili' the
percent nitrogen in the tissues was the least with the.bottom 6f the
- po§>placement gnd'greatest wﬁeh top dresSed.- Incorpofafion was inter-
médiate between tﬁe two (Table VIiI).A'THese regufts again.suggest thét.
"top dressing thé-Osmocote brought about a gréater availability of the

nitrogen to the plant. The results of the dry weight analysis support
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" TABLE VI |

ANALYS1S OF NUMBER OF DAYS TO FIRST BLOOM
'IN RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE IN
THE SUMMER CRoPY

Cultivar agd Placement
Rate (kg/m”) Top Dressed  Incorporated  Bottom of Pot
'Lisa'
0.9 - 51.33 49.00 51.17 -
1.8 .55.33 54.00 50.50
2.7 - 51.83 51.33 49.33
3.6 , 56.17. 53.00 52.67
Pooled Means 53.67b 51.83ab .~ - 50.92a
it B o |
0.9 SR 57.00 . 57.00 55.83
1.8 . 60.83 55.83 - : 59.50
2.7 62.00 -~ . 57.33 ° . .57.00"
3.6 . 62.00 60.67 - . 55.67
Pooled Means : "60.h6b 57.71ab -~ 57.00a

ySignificance of main effects, trends, and interactions:

'Lisa' "Witi!
Rate 0.05 ‘ : NS
Linear 0.10 NS
"Quadratic NS NS
Cubic 0.05 ' NS
Placement 0.10 0.10
Rate*Placement NS NS

“Means within rows (Left-to-Right) followed by different letters
~are significantly different at the 5% level. 'Lisa' - LSD 05 = 2.42;
S Ul - LSD 05 = 3.03. All Osmocote rates are pooled. "7
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"TABLE VI

ANALYSIS OF NITROGEN (%) IN PLANT TISSUE IN
RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE IN

THE SUMMER CROPY

Cultivar agd ' ~ Placement
Rate (gg/m ) Top Dressed -Incorporated‘ Bottom of Pot
~ 'Lisa' _ ‘
0.9 1.57 1.28 1.37
1.8 . 1.97 1.61 - .51
2.7 v 2.28 1.82 1.83
3.6 o 2 2032 2.09 _1.63
Pooled Means™ . - T2.0hb . 70a 1.59a
ML L
0.9 1.66 1.43 1.42
1.8 2.23 1.88 1.62
2.7 2.40 2,20 1.61
3.6 . 2,50 , 2.44 1,78
Pooled Means® . T7.20c . 199 1.67a

ySighificance of main effects, trends, and interactions:

'Lisa' "WWili!

Rate - 0.01 0.01
Linear ; 0.01 . o -0.01
Quadratic NS - NS
Cubic NS 4 NS
Placement 0.01 0.01
Rate*Placemgnt NS ' ‘NS

_ ZMeans within rows (Left-to-Right) followed by_differeht letters
are significantly different at the 5% level. ‘'Lisa' - LSD 05 = 0.20;
it - LSD-OS = 0,18. All Osmocote rates are pooled.
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this conclusion (Tablé 1). Top dressing increasedvthe amount of vegeta-
- tion. Since nitrogen is an importanf eiement in vegetative growth, this
perﬁéps explains why top dressing the Osmocote resulted in increased'dry
wéighf.;.Simply hore nitrogen was available to:the plant. The analysis
'  of the number of da?s to first bloom also supports this.findingv(Table
'Vll), Top dressing the Osmogbte delayéd blooming;;AExcgss nitrogen is

- noted for delaying flowering.

Percent Phosphorus

The analysis of variance of the Osmocote treafmeﬁts_indicatéq that
rate and placement were significant in their effect on the percent phos-
phorus.in the plant tissues of.both‘cultiyars (fable IX). In the plant
‘tissues of ‘Lisa', the highest‘level of phosphorus’was found at thg
fate bf 2.7 kg. The rate of 3.6 kg brought a sharp décline in percent
;phosphorusz fhis is difficult to understand. - In !Ul]i'uthe percént
phosphorus in:the plant thSues continued'to-risé with the increase in
fate.(Fig;re 11). .

The results of the analysis of placemént may cofncide with the fact
.thatvphosphéfus does not move or leacﬁ easily in the growing mgdiun,
The lowest percentage of phosphorus in 'Lisa' was found when the Osmo-
 cote was top dres#ed while in 'Uiii! if waS'whén the Osmocote was
pfacéd on the bottom of the pot. In ‘'Lisa' the greétest phosphords per-
céntage was found when the Osmocote was incorporated (Table I1X). The‘
bottom of fhg pot application Qas'not signifi;antly different from
' éither.tbp dressing or inéorpofation with 'Lisa;.‘ Incorpdration gnd 
‘top dressiﬁg‘we;é eQuivalqnt_in '"W1li'. In both culfivars thevhighest'

~ percent phosphdrus was found when the Osmocote was incorporate&,_ This
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TABLE IX

ANALYSIS OF PHOSPHORUS (%) IN PLANT TISSUE .
IN RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE IN
THE SUMMER CROP™

. Cultivar agd . » Placément .
‘Rate (kg/m”) Top Dressed Incorporated ~ Bottom of Pot
'Lisa'. . A .
0.9 0.872 1.083 - 0.960
1.8 ' 0.884 1.050 o 0.930
2.7 1.066 1.245 : ’ 1.160
3.6 0.998 _ 1.064 1.039
Pooled Means’ _ 0.955a 1.111b, T.022ab
K _ ,
0.9 1.043a° 1.239a 1.113a
1.8 1.229a 1.176a 1.062a
2.7 1.514b 1.452b » 0.855a
3.6 1.269a 1.55kb 1.095a

_xSignificance of main effects, trends, and-interactiqns:

'Lisa' 'Uili!

Rate 0.05 0.01
Linear NS 0.01
Quadratic . NS : NS

Cubic ' . 0,05 NS
Placement : 0.10 0.01
Rate*Placement NS - 0,01

YMeans within row5'(Left-t6-Right) followed by different letters
are significantly different at the 5% level. LSD 05 = 0.136. Al
Osmocote rates are pooled. . ' ‘

“Means across rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. LSD 05 for comparing
placement means within the same rate = 0.197. '
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again suggests that since phosphorus is relatively immobife in the soil
or growing medium that incorporation would lead to better access to the

phdsphbrus than the other two methods of application.

Percent Potassiums

No significantbdifférence was founé Between treatments in the per-
cent potassium in tﬁe plant tissueé due to rate or plaéement of Osmocote
(Table X). Since this does not correspoﬁd with the results from the
winter crop, it is_poﬁsible fﬁat errors were made in the labofatofy a-
nalysis df'the percent,potassfum found in the plant tiséues, although

seasonal differences could have existed.

~Presence of Necrotic Areas N

' Tﬁe presence of.“charactéristic bahaed necrotic areas on some
 leaves”_of Osmocote-trééfed plants.wés evjdénf in»the_éummér.particu-
larif on fhe cultivar '‘Ulli'., It abpears that"'UHi.l is soﬁewhat'sen~
sitive to Osmocote regardless of rate of‘placement (Table XI). On the
whole these "burn'' areas'would probébly_not reduce the salability of
"the plants to any great degree. ;Lisa' appeared to be most sensifive‘
to Osmocéte when it feCefﬁed 3.6 kg as a top dressing. As discuésed
before top dressing appeafs to increase the aQailability of fhe nitro-
gen in the Osmocote. Thereforek3;6 kg as a top dréssing was the high-
est rate with possibly fhe most effective application. - The "'burn' in
>i this. case may simply have been from ovér-fertflization. ‘Twenty-five
percént of those ﬁlants ('Lisa;) that received a bottom of the pot
placement wére also '"'burned''. Thls‘is difficult to interpret. Pethaps

this is due to a concentrated layer of Osmocote in the root zone,



L1

TABLE X

ANALYSIS OF POTASSIUM (%) IN PLANT TISSUE
IN RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE IN
THE SUMMER CROPY

Cultivar agd . Placement
‘Rate,(kg/m ) Top Dressed Incorporated = Bottom of Pot
'Lfsa" ' . ’
0.9 3.453 3.942 3.387
1.8 3.620 ' 3.803 4,021
2.7 3.867 ' 4.007 3.718
3.6 . : ' k.016 3.399 3.133
Pooled Means 3.739a 3.788a 3.56ka
'UJli' .
0.9 3.483 3.746 3.480
1.8 3.866 : 3.782 3.695
2.7 4,001 3.884 3.098
3.6 , 3.540 3.392 -3.162
Pooled Means 3

.723a 3.701a 3.359a

ySignificance of main effects, trends, and interactions:

'Lisa' Uit
Rate ’ NS NS
Linear . NS. NS
Quadratic NS NS
"Cubic NS : NS -
Placement NS NS
Rate*Placement NS NS

“Means within rows (Left-to-Right) followed by different letters
. are significantly different at the 5% level. ‘'Lisa' - LSD 05'= 0.366;
'Ulti' - LSD 05 = 0.390. All Osmocote rates are pooled. °
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TABLE XI

PERCENTAGE OF PLANTS WITH NECROTIC AREAS ON
LEAVES [N RELATION TO CULTIVAR, RATE, '
AND' PLACEMENT OF OSMOCOTE IN ’
THE SUMMER CROP

Cultivar agd -~ ‘Placement B ~ Percentage
Rate (kg/m’) Top Dressed Incorporated _ Bottom of Pot at each rate
'Lisa' _
0.9 0 0 33 1
1.8 0 17 17 1
2.7 0 0 33 1
3.6 0 0 17. 22
Percentage
at each 12.5 ] 25
Placement
TIRER _ - A |
0.9 33 100 ' 50 61
1.8 100 67 . 83 83
2.7 100 : ' 50 : 83 78
306

o 100 67 ... 83 - 83
Percentage o , s .
at each 83 , 71 75

Placement
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Winter Crop Growth and Quality Parameters

Dry Weight .

The ahafysis of variance of the Osﬁdééte tfeatments indicated that
‘rate had a significant gffecf upoﬁ the dry weight of both \Lisa':and'
'ulli'. ‘Avquadratic trend was evident (Table XI1). Avfate of 2.7 kg
~ produced the greatest amount of dry weight in béth éuitivar (Figure 12).
Placement was not significant in either cultivar. |

The w?nter crop plants produced considerably lesé dry weight that
in the summer (Table$ | énd.Xll). 'U11i' showed quadratic trends in
both-crops’fof rate, whereas 'Liéa' showed a ]inear tfend in the summer
an&‘a quadratic trend in thevwinterr If one rate was chosen for both‘

seasons, it appears that 2.7 kg would be satisfacfory.

‘Quality Rating

According to the anaiysis of yariance for fhe_Ogmocote treatments,

‘rate was sighificant but placement wasn't for the cultivar 'Lisa'.
Since there is an interaction between rate énd-plécemenf; the Signifi-
cance or lack of significance of rate and placement has lfttle meéning
(Table XI11). Due to this.interaction; different rates were optimuh at
different placements.v fhe rate of 1.8 kg was optimum when the Osﬁocéte
--was éop dressed. At higher rates quality drppped of f sharply. When
che‘Osmocofe was incbrporated into the growing medium, 1.8 and 2.7 kg
prodUce&'the highest quality plants. With the bottom of the pot place-
ment , 2.7.k§ produced the:highest quality plants (Figure 13).

| . The analysis-of.variahce for 'Ul1i' and the Osmocoté treatments

indicated that there was no significant difference between treatments



TABLE XI1I

ANALYSIS OF DRY WEIGHT (g) INIRELATION_TO
CULTIVAR, RATE, AND PLACEMENT

OF OSMOCOTE [N _THE

WINTER CROPY

Ly

:'.-Cultivar<a§d :
)

Placement . :
Rate (kg/m Top Dressed Incorporated Bottom of Pot
~ 'Lisa' '
0.9 2.95 3.11 2.58
1.8 3.24 2.92 2.87
2.7 3.21 3.34 - 3.23
3.6 - 2.47 2,70. . 2.84
- Pooled Means 2.97a 3.02a. 2.88a
'Ulli!
0.9 2.85 2.48 2.25
1.8 2.89 2.79 2.46
2.7 3.01 3.01 " 3.03
3.6 , 2.49 | 2.39 - 3.03
Pooled Means Z.81a 2.67a 2.69a

ySignificance of main effects, trends, and interactions:

. Rate

Linear
-Quadratic -
Cubic
. Placement
Rate*Placement’

'Lisa'

0.01
NS
0.01
NS
NS
NS

'Uilti!

0.05
NS

0.05
NS
NS
NS

“Means within'rows'(Left—to-Right) followed by different letters

‘are significantly different at the 5% . level. ‘
= 0.29. All Osmocote rates are pooled.v

' =1
utli LSD.OS

"Lisa' - LSD . = 0.29;

.05
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TABLE XI11

ANALYSIS OF QUALITY RATING IN RELATION TO
CULTIVAR, RATE, AND PLACEMENT
OF OSMOCOTE IN THE
WINTER CROPY

Cultivar agd ' Placement
Rate (kg/m”) - Top Dressed  Incorporated . Bottom of Pot
'Lisa' | g |
0.9 7.83b% 7.50ab 5.83a
1.8 : 9.00a 8.33a " 7.67a
2.7 7.67a ' 8.17a - 8.67a
3.6 . 6.00a ' 6.50a - 8.33b
IR o
0.9 7.00a” 7.33a . 6.67a
1.8~ _ v . 7.00a 7.17a : 7.33a
2.7 ' - 7.00a 8,50a. - 8.00a
3.6 - 5.33a 5.50a 9.00b

ySignificance of main effects, trends, and interactions:

'Lisa' - it
Rate ” 0.05 NS
Linear , NS NS
Quadratic 0.01 : NS
Cubic o NS NS
Placement NS : NS
Rate*Placement 0.05 NS

A “Means within rows (Left-to-Right) followed by different letters
- are ssgnlfrcantly different at the 5% level. ‘Lisa' - LSD 05 = 0.93;
: 'Ulll - = LSD .05 = 1.23. ' :
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(Table X111). When the interaction of rate and plébemeht was graphed,

a differeht story was told (Figure 14). At the rate of 3.6 kg, top
dressing or incorporating the Osmocote resulted in a sharp decrease ih
quality. But'whén this rate was placed on the bottom of -the pot,‘quali—
ty continued to rise (Figure 15), Thg rate of 2.7 kg when ihcorporated
- or pléced on the bottom of the ﬁot produced plants with an average
quality rating of eight or better.

| The quality of 'Lisa' was slightly lower in the winfer than it was:
in the‘summer (Figﬁrés h.and 13). In the summer 'Lisa?iappeared to tol-
erate higher rates without adverse effects oniqué]ity.’ The qﬁality of
‘Ullf5 was slightly higher in fhe winter:than in the summer (Figures 5
énd 14) . These differeﬁées in quality may be dug to_afcultivar differ-
- ence in température preferéﬁceL Temperatures were unavoidably cooler in
the winter. 'Lisa' may prefer a higher,temperatﬁre range thaﬁ ‘Uit
and likewise 'Ulli' may prefer somewhat cooier»temperatures than no}hal
for African‘violets. Another possibility is that sin;e the environment
‘was more cbnducive to rapid growth .in the summer and 'Lisa' being a |
Qfgorpus cultivar was abfé to utilize the fertilizer as quickjy as.it
_ wés reléased. 'Ulli' being somewhat leés-vigorous than 'Lisa' was.pro-
bably unable té tqiéréte the faStér release rate of the Osmbcote'in the
'summer; In the Qinter‘the'environment<was not as éonducivé tb vigorous
growth and the reduced quality of 'lisa' simply may'have'beeﬁ due to
‘glowef'growth and likewise not as much fertilizer was needed or cquld be
,toleratéd. :The s lower reléase of the Osmocote was probably the cause of

_the higher quality of 'UIli' in the winter.
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Figure 15,

Comparison of Quality as Influenced by Rate
and Placement of Osmocote in the Winter.3
(Left-to-Right: Checg, 75 ppm, 3.6 kg/m
Top Dressed,,3.6 kg/m” - Incorporated,
and 3.6 kg/m” - Bottom of the Pot).
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Leaf Area

.The anajysis'of variaﬁce forAthe Oschote treétments_indicated that
rate was significant gnd'that there was a quadratié trend in both cultf«
vars (Table XIV). The greatest total leaf area area in both cultivars
resulted from the application of the rate of 2.7_~kg/m3 (Figure 16).
Placement was not significant (Table XIV).

The above results coincide with the results of the dry weight data.
Width

Again rate had a definite effect upon the width of the plant but
placement did not (Table XV). The rates of 1.8 and 2.7 kg, produced the
largest width in 'Lisa' and the greatest width in 'Ulli' resulted from-

the application of 2.7 kg (Figure 17).
Leaf Count

During the winter, neither rate or placement had a significant ef-
ect upon the number of leaves present on the Osmocote treated plants

(Table Xxvl).

Flower Stalk Count

According to‘thé analysis of variance for the Osmocote treatments;
~rate had a significant effect upon the flower stalk coﬁnt of 'Lisa' but
not 'UI1i' (Table XVI1). With the cultivar 'Lisa' the flower stalk

- count was greatest af thé rates éf 1.8 and 2.7 kg. The rate of.3.6.kg
reduced the number of fldwer stalks significantly (figure 18). Plaée-

ment affected the number of flower stalks produced by 'Ulli' but not
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TABLE XIV

ANALYSIS OF LEAF AREA (sq. cm) IN RELATION
TO CULTIVAR, RATE, AND PLACEMENT -
OF OSMOCOTE IN THE
~ WINTER CROPY

Cultivar agd - Placement :
Rate (kg/m’) Top Dressed Incorporated Bottom of Pot
Tlisa'
0.9 496.0 530.3 Lys,5 -
1.8 S5h4h4 4 522.3 4882
2.7 : 530.3 571.5 - 538.3
3.6 5 ' 420.8 _ 470.2° 508.3
Pooled Means ' _ L97.9a o 523.6a ;95.la
Uit . _ ) '
0.9 467.3 396.5 - 352.2
1.8 L59,2 L .0 - 398.3
2.7 sy 7 478.5 465,2
3.6 , 418.0 394.0 | 463.2
Pooled Means L9, 8a L27.5a . §13.0a

ySignificance of main effects, trends, and interactions:

'Lisa' 'uiti!

Rate 0.01 : 0.10
Linear NS NS

Quadratic 0.01 0.05
Cubic NS NS
Placement ' NS NS
Rate*Placement NS NS

“Means within rows (Left-to-Right) followed by différent letters
are significantly different at the 5% level. - 'Lisa' ~ LSD 05 " 41,4,
'Urii' - LSD 05 = 39.3. All Osmocote rates are pooled, ~ '



700
600
LEAF .
AREA PY A
2 | o' =
cm 500 77’ -
, a4 T-
\"“atSIg' N'NI
._.—‘—'. 10% level @
400
LISA 77~
ULLI -I-‘ll.
300 —
0 09 18 27 36
RATE kg/m°

Figure 16. Leaf Area as Affected by Osmocote Rate in the
Winter,

53



. TABLE XV

ANALYSIS OF WIDTH (cm) IN RELATION TO
CULTIVAR, RATE, AND PLACEMENT
OF OSMOCOTE IN THE
WINTER CROPY

54

Cultivar agd ' ~Placement .
Rate (kg/m”) Top Dressed Incorporated Bottom of Pot
'Lisa' '
0.9 28.58 ' 28.00 27.58
1. ' 30.33 30.33 28.42
2.7 27.92 31.08 30.17
3.6 . : 27.25 26.92 - 28.42
Pooled Means 28.52a 29.08a 28.65a
ARER |
0.9 _ 27.58 25.75 26.25
1.8 27.83 27.58 25.58
2.7 27.75 28.25 30.33
3.6 ' 5 27,00 ‘ 26.92 29.17
Pooled Means 27.5ka 27.13a 727.83a

ySignificance of main effects, trends, and interactions:

'Lisa' R

Rate 0.05 0.10

Linear NS o 0.10
. Quadratic 0.01 NS
Cubic | NS "NS
Placement NS NS
Rate*Placement NS _ " NS

2 , .
Means within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. 'Lisa' - LSD .. = 1.37;

'Ulti' - LSD 05 = 1.54. A1l Osmocote rates are pooled.

.05
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TABLE XVI '

ANALYSIS OF LEAF COUNT IN RELATION TO
CULTIVAR, RATE, AND PLACEMENT
OF OSMOCOTE IN THE
WINTER CROPY

Cultivar agd Placement o
Rate (kg/m”) Top Dressed Incorporated Bottom of Pot
'Lisa' | ‘ .
0.9 : - 30.50 28.00 25.33
1.8 29.67 . 26.00 26.83
2.7 27.83 . 29.67 .. 28.67 -
3.6 , - 21.33 '28.50 . . 28.17
Pooled Means o 27.33a -7 28.0ka : 27.25a
N | | S
0.9 28.17 23.00 22,50
1.8 24,33 25.00 26.33 -
2.7 26.83 24,83 - 25,83
3.6 5 23.17 25,83 23,33
Pooled Means . 25.63a 2k, 67a 2L.50a

ySign-ificance of main effects, trends, and interactions:

'Lisa!' wilit
Rate NS NS
Linear NS NS
Quadratic NS NS
Cubic NS NS
Placement NS : NS
Rate*Placement NS NS

“Means within rows (Left-to-Right) followed by different letters
~are significantly different at the 5% level.. 'Lisa' -'LSD'OS = 3,13;
'Urtit - LSD 05 = 2.33. All Osmocote rates are pooled. '
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TABLE XVII -

ANALYS1S OF FLOWER STALK COUNT IN RELATION
TO CULTIVAR, RATE, AND PLACEMENT
OF OSMOCOTE IN THE
WINTER CROPY

Cultfvar agd : : ‘Placement
Rate (kg/m’) Top Dressed Incorporated Bottom of Pot
'Lisa' ‘ A
0.9 5.17 5.17 5.17
1.8 5.83 5.50 6.17
2.7 5.83 . 5.17 ‘ " 6.50
3.6 2 . 5.00 . 4,33 5.17
Pooled Means ‘ 5. L6a 5.0La 5.75a
'Utti! '
0.9 4.50 5.83 . : 5.33
1.8 4.50 5.33 . , 5.17
2.7 4. .83 5.00 5.50
3.6 5 . 3.67 L.17 6.17
- Pooled Means L 38a 5.08ab _ 5.54b

ySignificance of main effects, trends, and interactions:

'Lisa' "Ulti!
Rate NS NS
Linear NS NS
Quadratic 0.05 NS
Cubic’ NS NS
Placement NS 0.10
Rate*Placement NS NS

ZMeans within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level.  'Lisa' - LSD 05 = 0.95;"
'Ulli' - LSD 05 = 0.98. All Osmocote rates are pooled. cUT
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"Lisa' (Table XVI1). WEtH 'U11i', the bottom‘df thé.pot placément re-
'sqlfed in the gréatest number of flower stalks béing produced while top
dressing the Osmocote gignifiéantly reduced the flowef stélk count.

Incorporation was not significéntly different from either top dfessing

or the bottom of the pot placement (Table XVII).

Number of Days to First Bloom

Thé rate of Osmocote applied had a significant effect»upon the num-
ber 6f'days to first bloom (Table.XVIII). Placement did not appear to
havé an effect. The rates of 079 and 1.8 kg brought ébout the_shortest
nuhber of days to first bloom in 'Lisa' but 2.7 kg was oniy one day
later on.the average. A reduction gf approximaﬁefy four days was

brought about by the rate of 2.7 kg on 'UIli' (Figure 19).

Percent Nitrogen

The rate and placement of the Osmocote Had a significant effect on
‘the percent nitrogen found in the above-ground portions'of the plants ‘
(Table‘XIX). The percent nitrogen increased propértionétely with.én '
increase fn rate (Figure 20); Top dressing tHe Osmocote resulted iﬁ-the‘
‘highest percent nitrogen in both cultivars and-the bottom of the pot
placement resulted in the lowest percent nitrogen. Incorporation was
intermediate in effect (Table XIX). These results again support the
idea that top dressihg the Osmocote increases the amouﬁt of nitrogen
available to the plant while the‘bottom of the pot placemgnt restficts
the amount of nitrogen availablé‘to.the plant. This suggests that even
though the plants are watered from below there sti]liis-some downward

‘movement of nitrogen. - Some of the nitrogen from the Osmocote that is



TABLE XVIII

ANALYSIS OF NUMBER OF DAYS TO FIRST BLOOM IN
RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE IN

- THE WINTER CROPY

;Cultivar'agd . ‘ ' Plaéement
Rate (kg/m”) Top. Dressed Incorporated Bottom of Pot
'Lisa' . ‘ . '
0.9 51.50 - 51.33 51.00
1.8 k.17 . 53.17 51.50
2.7 54.67 : 54.50 48.83
3.6 - 54.83 57.17 ~ 54.83
Pooled Means ' 52.5ka 5L, 0ka i 'V,SI.EZa
ARER ‘ : o
0.9 . . 56.33 . 58.33 54,83
1.8 53.67 . 54.50 57.50
Z.Z : 29.;3 54.17 : . 52.67
3. 1.83 57.17 -~ _53.50
Pooled Means” 55.29a 56.50a "5h.63a

ySignificance of main effects, trends, and interactions:

'Lisa' "Urti!

Rate 0.10 ' 0.10
Linear ' 0.05 NS

Quadratic . NS 0.05
Cubic NS _ , NS
Placement NS . NS

Rate*Placement NS NS

. “Means within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. 'Lisa' - LSD'05:= 3.40;
'Ulti' - LSD 05 = 3.62. - All Osmocote rates are pooled.’ =~ -
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TABLE XIX

ANALYSIS OF NITROGEN (%) IN PLANT TISSUE IN
RELATION TO CULTIVAR, RATE, AND '
PLACEMENT OF OSMOCOTE IN
" THE WINTER CROPY

Cultivar agd ‘ ' Placement
Rate (kg/m’) Top Dressed  Incorporated Bottom of Pot
'Lisa' _ . ;
0.9 1.98 _ 1.69 1.43
1.8 - 2.16 2.12 1.68
2.7 2.48 2.20 ' 1.94
3.6 5 : 2.65 : 2.30 o 2.21
Pooled Means 4 2.32¢ ' 2.08b _ 1.82a
Ui
0.9 1.97. 1.68. 1.55
1.8 2.19 - 2,01 1.67
2.7 2.34 2.13 1.88
3.6 . 2.48 2.38 2.01
Pooled Means 2.25¢c - 2.05b 1.78a

ySignificance of main effects, trends, and interactions:

'Lisa' Uit

Rate 0.01 ' -0.01
Linear 0.01 : 0.01
Quadratic NS NS
Cubic NS NS

Placement - 0.01 0.01
"Rate*Placement NS : NS

, ZMeans within rows (Left-to-Right)vFollowed by different letters
are significantly different at the 5% level. 'Lisa' - LSD'05 = 0.08; .
'U1ii' - LSD 05 = 0.11. All Osmocote rates are pooled. '
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placed on the bottom of the pot is probably lost or leached out of the
poi.

The percent nitrogen in the p]ant tissues of the winter crop was
s]ightly'highér on the average than in the summer crop (Tablgs,Vlll and
X1X, Figures 10 and 20). This may have been dﬁe to the fact that Vegé-
tative growih was greafér in the summer than in the Qinter‘(fabies I and
XII). This may have caused a dilution in the’levei of'nftrogen in the

plant tissues of the summer crop.

Percent Phosphorus'

- The analysis of variance for the Osmocote treatments indicated. that
rate and placement were significahtiin their effect upon the percent
phospﬁorus present in the plan! tissueé (Table XX). :Both cultivars
showed only a slight increase in percént phosphorus between 0.9 and 2.7
kg but between 2f7 and 3.6 kg a sharp increase in percent phosphorus was
eyidént (Figure 21).. Incorporation and the béttom of the pot placement
brought about the Hfghest level of phosphorus in 'Lféé"While with 'U]li'
fncorporation alone resulted in the highest percentage of phosphorus.
Top dressing and the bottom of the pot placement were_not'significanfly'
different with 'Ul11i' (Table XX). As with the summer crop, incorpora-
tion of the Osmocote resulted in the highest level of phosphorus fn the
plant. Since phosphorus is relatively immobile in the soil or growfng
medium, incorporation of the Osmocote would probably lead to better ac-
cess by the p]ant to the phosphbrus‘than the other two methods of appli-
cation.

The_percént phosphorus in the plantvtissues of.both crops was ‘in

the range that is considered toxic to most plants (Tables IX and XX).
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TABLE XX

ANALYS1S OF PHOSPHORUS (%) IN PLANT TISSUE IN
RELATION TO CULTIVAR, RATE, AND PLACEMENT
" OF OSMOCOTE IN THE .
WINTER CROPY

 Cultivar'agd _ _ Placement
Rate (kg/m”) ' Top Dressed Incorporated - Bottom of Pot

'Lisa' | , _
0.9 0.430 0.469 " 0.567°
1.8 0.489 0.563 0.507
2.7 0.549 ’ 0.623 . 0.539
3.6 . 0.576 0.867 1.012

Pooled Means 0.511a 0.631b 0.659%

"Witi! ‘
0.9 0.535 - 0.788 . 0,494
1.8 0.525 0.598 . © 0.683
2.7 . _ 0.666 0.655 : 0.591
3.6 : 0.732 1.010 0.949 -

Pooled Means® 0.615a 0.763b 0.589a

ySignificancé of main effects, trends, and interactions:

'Lisa' 'uii!

Rate - 0.01 0.01
Linear 0.01 0.01

Quadratic 0.01 0.01
Cubic NS NS

Placement 0.01 _ 0.05
Rate*Placement 0.05 NS

“Means within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level., 'Lisa' - LSD 05 = 0.085;
'UTli' - LSD 05 = 0.107. All Osmocote rates are pooled.. °
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" This high level of phosphorus might have been the result of using the
whole plant (including flowers) for tissue analysis instead of only the

leaves as is customary.

Percent. Potassium

Only rate was sfgnificant in its effect upon the percent potassium
in the Osmocote treated plants (Table XXI). A linear trend was evident .

for both cultivars (Figﬁre 22).

Presence of Necrotic Areas

This.was not ‘a problem with the winter crop. The reason for this
may have been thé‘coofer temperatures . that wérezpresentAih the Wihter.
:The raté of Osmoﬁote release is correléfed with temperature, e.g. the
highér the tempefature the faster the release. - Likéwise the fastervthe
:.release; the.more ammonium nitrogen in the growing medfum. This may -
have been the cause of the ''‘burn'' that was so evident fh thé summer.

| The burn can't be explained on the basis of percent nitrpgen'in

the»plant tissue alone. In.winter, percent nitngen wés greater (gt a
given Osmocote rate) than in the ;ummer, but lower percent nitroggh in
the summer may-have been due_to more total growth causing a‘dilution
~effect. The burn could possibly‘be assoéiated, as statgd above,.with
réte of release of ammqnium nitrogen coupled with higher trahspiratfbn
in the summer, or there could be some other unknown facfor assoéiated
with: Osmocote in hot:weafﬁér.' |

Aﬁother possibility could be excess phosphérous; Most of the fol-
iage burn was present on the leaves of 'Ulli' in the summer crop; 'Phdg-

phorus levels were also highest in this cultivar and season (Table XI)
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TABLE XX1

ANALYSIS OF POTASSIUM (%) IN PLANT TISSUE IN
' RELATION TO CULTIVAR, RATE, AND
PLACEMENT OF OSMOCOTE
IN THE WINTER CROPY

Cultivar agd , Placement
Rate (kg/m-) Top Dressed Incorporated Bottom of Pot
'Lisa' ,
0.9 3.963 4.390 4,036
1.8 -~ 4.382 4.808 4,193
2.7 5.290 5.217 ' L. 505
3.6 . . h,670 ' 4.693 4.952
_ Pooled Means® , .578a §.777a L.422a
i R
0.9 b.124 4,206 | 3.695
1.8 - 4.079 b.421 0 h.217
2.7 L.395 L, 748 _ L. 400
3.6 i 5.217 | 5.091 4,837
Pooled Means L. L5k L.616a ‘ L.297a

ySignificarice of main effects, trends, and interactions:

'Lisa' Uil

- Rate 0.05 0.01
Linear 0.01 "~ 0.01
Quadratic NS - NS
Cubic NS "NS
Placement . NS NS

Rate*Placement ' NS NS

'ZMeans‘within rows (Left-to-Right) followed by different letters
are significantly different at the 5% level. 'Lisa' --LSD 05 = 0.90; "
S 'Ultlit - LSD 05 = 0.936. All Osmocote rates are pooled.. '~7
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and the levels were very high, Winter phosphorus levels were lower
(T_a'ble'Xxi).. 'U11i' showed higher phosphorus levels in summer and
winter.. Ift would bé- o'fiin'terest to observe excess phosphords symptoms

in African violets.



CHAPTER 1V
" PRINCIPAL CONSLUS | ONS

“lh the summer, the cultivars varied.ih vegetative prowth?(drp weighr
- and leaf area) due to :the rate of Osmocote applled The rafe:of 3. 6}
kg./m3 resulted.ln the most vegetatave growth with 'Llsa while 2. 7 kg/m
. was optlmum for 'Ulli§! In the winter, there was. llttle.cultlvar d|ffer-
ence in vegetatnve growth due to the rate of Osmocote applled ‘The rate

. of 2. 7 kg/m3

was optimum. for both cultivars (Flgure 23).
The quality rating took into account the whole plant. When this .
Was considered, an interaction between rate and placement was evident.
‘In general, top dressing the Osmocote produced a quality plaht at lower
rafes If the Osmocote was placed on the bottom.of the pot, a higher
rate‘pf application was.necessary to produce a quallty plant With
'Llsa , 1.8 kg/m3 appeared to be ‘the optimum rate when top dressnng the_

" Osmocote. A sllghtly lower rate of 0.9 kg/m3

was desired for M
when t0p.dressing. A rate of 3.6 kg/m3 generally produced a quality
plant of hoth cultivars when a bottom of the pot placement was used. For

both cultivars the rate of 2.7 kg/m3

consistently produced a high quality
plant when it was incorporated.
"~ The presence of necrotic areas on the leaves of the Osmocote-treated

plants was evident in the summer particularly on the cultivar 'urti'.

'UI1i' appears to be sensitive to Osmocote regardless of rate or place-
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Figure 23.

Comparison of Quality as Influenced by
Rate and Placement of Osmocote in the
Winter. (Left-to-Right: Check, 75
ppm, 2.7 kg/m”-Top Dressed, 2.7 kg/m”-
Incorporated, and 2.7 kg/m -Bottom of
the Pot).
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, A
ment. ‘'Lisa' was most sensitive when the rates were high and when the

' Osmocote was placed on the bottom of the pot.

In general the percent nltrogen in the above—ground portlons of
the plent |ncreased as the rate of fertlllzer |ncreased Top dressing
the .Osmocote brought about anllncrease in the level of nitrogen in the
plents.. This suggests that top dressing increases the availability of
the n}tfogen or decreases the leaching of‘the nitrogen:

Incorporation of the Osmocote appears to give the plants-gfeater
" access to the phosphorus in it. The percent phosphorus invthe plants -
that received this plaeement were consistently high.

In general, a commerical grower would probably ffnd,the'incorpora-:~
‘tion of the Osmocote to be the most practical and efficient method of
epplication.” The bottom of the potvpiacement would be tineeconsumfngl
and the results showed no obvious benefits from'nsing this method. Top
dressing-the Osmocote would require the use of en ektremely small amount
per pot and it would be easy to acctdentally apply too much, ‘Again no
obvious benefits were observed when using this method as compared to

incorporation. In fact, the increased availability of'the nitfogen
and the decreased availability of the phosphorus could be consldered a
deterrent to using this method., In some cases top dressing the Osmocote
decreased;the number of flower sta]ks_and increased the number of-days
to first bloom possibly due to th|s imbalance of nitrogen_ and phosphorus
:Incorporatnon of the Osmocote appears to have several advantages over the
“other two methods of appllcatlon If a grower is blending hIS own grow-
~ing medium, it is the simplest and least tlmewconsumnng method The
bsmocote can be epplled to a large quantity of growing medium instead of

| applying.to each individual pot. Also nitrogen appears to be sllghtiy
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less available to the plant than wﬁen the Ogmocote is top dressed. This
déﬁreases’the chance of ovefffertilization and also ﬁelbs keep the ni-
trogen in balance with the other ﬁutrients.. This methbd of application
also appears to.give the plants greater access to the phosphorus pefhaps
since the phosphorus is relatively immobile. Also the incofporation of
the raté of 2.7 kg/m3 consistently produced a high quality piant, u#u—
‘ally equal to the 50-75 ppm 1iduid fgrtiiizer'treatments-excepf for
'W1li' in the summer.
| If ; grower uses a bagged, commercial gfowing medium and has not

invested in soil mixing eduipment,‘tdp dressing at the-fate of 1.8 kg/m3
would be satisfactory (though not as desirable as incorﬁor#tfon of'2.7

A kg/m3) if the rate was'carefully ca]cUiated and‘Ppplicétion.Was accpf-

ately done.
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APPENDIX
ANALYSIS OF LIQUID FERTILIZER TREATMENTS

The liquid fertilizer rate of 50 ppm nitrogen, 31 ppm phosphorus,
50 ppm potassium was adequate to produce a quality plant in either sea-
son or cultivar. The rate of 75 ppm nitrogen, 31 ppm phosphorus, 75
ppm potassium was.also satisfactory and generally produced a slightly
higher quality plant. In some instances, thé 75 ppm rate appeared to
reduce the number of days to first bloom and slﬂghtly increased the

number of flower stalks.
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TABLE, XXI1

STAT|STICAL SIGNIFICANCE OF MAIN EFFECTS AND
TRENDS OF VARIOUS GROWTH. AND QUALITY
PARAMETERS OF LIQUID FERTILIZER
TREATMENTS ‘IN. THE

SUMMER CROP

— Dry welght.

"Lisal =~ 'U¥li!

_ Qualléy‘ﬁatln T
"Lisgf AL

Rate 0.01 0.01. 0.01 0,01
Linear 0.01 0.01 0.01 0.01
Quadratic 0.0} 0.01 0.01 0.01

Leaf Area . . Width
'Lisa' 'UtiL! TLisa' Wit

Rate 0.01 0.07 0.01 0.01
Linear 0.0t 0.01 0.01 0.01
Quadratic 0.05 06.01 0.01 0.05

Leaf Count. _ _ Stalk Count, .
'Lisa' Junit 'Lisa' AN

Rate 0.10 0.01 NS. 0.01
Linear 0.05 NS, NS 0.01
Quadrat fc NS 0.0} NS NS

Days to Flrst Bloom _ Nitrogen (%).
'Lisa" =~ " Ui sa ALY

Rate NS 0.01 010z 0.0
Linear NS 0.0t 0.10 0.0l
Quadratic NS 0.05 NS 0.05

 -Phosphorus (%) ‘Potassium (%)
Lisa”  'UITi! Lisa' AR R

Rate NS. NS. NS NS:
Linear NS NS NS NS
Quadratic NS NS Ns: NS

inud to missing data, ;he.degrqép'oﬁ‘fregabm.w%re-éxtrquiy low.
This brought about -an increase In prébability level.
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TABLE XX111.

MEANS OF GROWTH AND QUALITY PARAMETERS ‘IN
RELATION TO CULT!VAR AND RATE OF
LIQUID FERTILIZER
IN THE SUMMER

Caltivar and —Growth Parameters "
Rate (ppm) . . . Dry Wt. (g) Quality .Leaf Area (cm”) Width (cm)
"Lisa'
0 2.66 3.50 371.33 21.25
50 4.93 9.00 752.17 31.58
75 5.27 8.50 831.67 32.00
LA
0 2.31 3.67 312.50 20.75
50 .23 8.33 612.17 27.33
75 3.81 8.33 506.67 28.33
Leaf Count Stalk Count _ Days to FI rst Bloom
'Llsa_'
0 25.67 .17 52.00
50 35.50 5.00 52.83
75 38.17 5.50 54,83
ANRER
0 26.33 4.00 58.67
50 46.00 4.50 59.00
75 28.17 6.33 53.17
Nitrogen (2) Phosphorus (%) Potassium (2)
'Lisa’
0 0.857 0.877 2.843
50 1.807 1.281 3.743
75 1.930 1.232 3.836
WIAER
0 0.660. 1.242 3.819
50 1.877 1.358 3.814

75 1.840 1.263 3.402




TABLE XX1V-

QUANTITIES OF N, P, AND K APPLIED TO THE
CAP | LLARY. HAT FOR LIQUiD:- FERTILIZER
TREATMENTS OR PLACED |N TH; POT
OF OSMOCOTE TREATMENTS

FeFtIiIZer‘Type- ' T R ' S
and Rate __ Nitrogen (mg) _ Phosphorus (mg) = Potassium (mg)

,Lqu}d,Fgfglilzer
50 ppm 1516 878 1416
75. ppm 2124 878 2124
:Osmocote 14- lh 14
0.9 kg/m3 87 38 72
1.8 kg/my 175. 75 143
2.7 kg/m 262 112 215

3.6 kg/m’ 350. 150 287

yquuid fertl||zer treatments - Quantity. applled to ‘each Individual
12.7 x 17.8 cm sublrrlgatlon mat. -Osmocote treatments - quantity placed
in each pot.

TABLE XXV

PERCENTAGE OF PLANTS WITH NECROTIC AREAS ON
LEAVES. IN RELATION TO CULTIVAR AND
RATE OF LIQUID FERTILJZER. IN
THE SUMMER CROP*

Tisal  Juiilr
0 ppm 33' 83.
50 ppm 0 0

75 ppm 0 17

ZIhis -necrosis dlffered from that noted.
in ‘the Osmocote treatments In that it was
‘typical of a nutrient deficiency (perhaps
nitrogen and/or potassium). Plants were
chiorotic with marginal necrosis.
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TABLE XXVI

WINTER CROPY

STATISTICAL S1GNIFICANCE OF MAIN EFFECTS AND
TRENDS OF VARIOUS ‘GROWTH -AND QUALITY
PARAMETERS OF LIQUID FERTILIZER
TREATMENTS IN; THE

NS 0.10

Dry Welght — Quallty ﬁtlvm _
'Lisa' SNt isa RULAS
Rate. 0.01 0.01 0.0! _0.01
Linear 0.01 0.01 0.01 “ 0.0
Quadratic NS ‘NS 0.01 0.01
Leaf Area _ Width =
TLisa' RS "Lisal IR
Rate 0.0l 0.01 0.0} 0.01
LInear 0.01 0.01 0.01 0.01
Quadratic 0.05 0.05 0.01 0.10
Leaf Count Stalk Count
'Lisa' ' 'wiii! "Lisa' AT
Rate 0.05 0.05 0.01 NS
Linear 0.05 0.01 0.01 NS
Quadratic 0.05 NS NS NS
Days to First Bloom
Lisa' oI _ |
Rate NS NS 0.01 0.01
Linear NS NS 0.01 0.0V
Quadratic NS NS '0.01 .0.01
_Phosphorus (%) Potassium (%) .
'Lisa! ! TLisa' i 'U-fl_-l] T
Rate 0.10 0.10 ‘0.01 0.05.
Linear 0.05 NS 0.01 0.05
Quadratic

NS NS
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TABLE XXVII

MEANS OF GROWTH: AND QUALITY PARAMETERS IN
RELATION TO CULTIVAR AND- RATE OF
LIQUID FERTILIZER IN

THE WINTER CROP

Cu1fiVar'and ' Growth Parameters S '
Rate (ppm) _ __Dry Welght {g) _Quality Leaf Area (sq. em.)
'Lisa'
0 1.93 4.00 352.83
50 3.06 8.33 550.83
75 3.32 B.83 584.33
"I
0 1.67 k.00 276.00
50 2.76 8.50 448.33
75 3.07 8.67 k71.33
Width Lcm) __Leaf Count Stalk Count Flrs_'t ‘Bloom
'Lisa_
0 23.08 24.83 k.67 50.33
50 29.75. 23.83 5.83 54.67
75 30.92 29.67 6.00 50.33
Ui
0 22.92 18.83 5.17 53.00
50 28.42 23.00 5.67 54.17
75 29.08 26.83 5.33 54.83
Nitrogen (2) = Phosphorus (2) . Potassium (%)
lFli.sal
0 1.170 0.301 3.489
50 2.130 0.838 4,575
75 2.217 0.91V 5.365
"yLg
0 1.203 0. 490 3.698
50 2.050 0.876 5.123

75 2.090 0.725 5.587

i
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