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ABSTRACT

A greenhouse experiment was carried out to evaluate the effect of nitrogen, potassivin and media on the
growth and flowering of marigold (Tagetes erecta L.). The experiment was conducted as a 4 x 4 x 2
Juctorial laid out in Completely Randomized Design (CRD) with five replications. The treatinents
comprised four rares of nitrogen (0, 50, 100 and 150ppm N), four rates of potassivn (0, 50, 100 and
150ppm K) and two media (9:1 ricehull: river sand and 3:2 topsoil : riversand). Topsoil medium produced
a higher shoot dry weight and a wider plant canopy than the ricehull medium. In the topsoil medium, at all
nitrogen levels, SOppm K that produced the highest shoot and root dry weight also produced the highest
Hower diameter. Shoot dry weight, root dry weight and number of flowers were highest ar 100ppm K Jor all
nitrogen levels in the ricehull medium. The number of davs 10 50% flower bud initiaiion and anthesis was
shorter in ricehull medium than topsoil medium. The results showed that with the availability of 150ppm
nitrogen in the media, 50ppm K and 100ppm K in topsoil and ricehull media, respectively was sufficient for

the production of pot marigold.
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INTRODUCTION

Marigold (Tagetes erecta L.) is an
ornamental plant which belongs to the
family of compositac. The flowers ate
single and yellow or orange in colour.
The dwarf marigold is excellent as pot
plant and as bedding plant in edgings
and borders while the tall types are used
behind shorter plants in beds and as cut
flowers.There is no one optimum
growing medium for all pot plants.
Materials used for potting media in
commercial nursery . production vary
considerably in their physical and
chemical properties. Materials suitable
for amending soil for container plants
must provide good drainage and
aeration, must be low in soluble salts,
readily available in a uniform grade and
must be biologically and chemically
stable when pasteurized. It must be light
in weight, economical, and capable of
retaining moisture and nutrients and
releasing them as the need arises
(Mastalerz, 1977).

Soilless growing media such as
ricehull, peanut hulls, sawdust, wood
chips, corn cobs, sugar - cane trash,
perlite, vermiculite and shredded bark
have been used in the production of
container plants. The use of any of these
materials depends on the availability, the
cost and the amount of Jocal experience
in its usage (Bunt, 1976). Criley and
Parvin (1978) reported that poinsettia
cultivars grown on soilless media and
fertilized with Osmocote 14-14-14 and
100ppm  nitrogen and  potassium
produced a greater number of branches,
flower diameter and flower height than
those fertilized with Osmocote and water
only. Thomas (1981) working with
Fatsia japonica indicated that plants in

peat-sand-sawdust  (1:1:1) or sand-
sawdust (1:1) medium with a base
dressing of 150 and  300gN/m’.
respectively gave optimum  growth.
Banko (1981) showed that Herzi juniper
grown on a l:1 pine-bark: sand media
and fertilized with 200ppm nitrogen
exhibited maximum growth. Bilderback
et al (1982) found that peanut hulls
increased particle size, total porosity, air
space but reduced available water. water
buffering capacity and bulk density of
media. Johnson er «f (1981) obscrved
that Ligustrum japonica grown on
peatmoss: pine bark: sand in the ratio of
0.5:1:4, L1:1:1, 2:1:1, 4:1:1 and fertilized
with 1350 or 2700kgN/ha/year produced
highest shoot and root dry weight in
0.5:1:1  peatmoss:  pinebark:  sand
medium fertilized with
1350kgN/ha/year. They attributed the
lower top growth observed in the higher.
volume of peatmoss to the lower
container nutrient and moisture holding
capacities of peatmoss.

Composts made from a good
loam have more plant nutrients with
respect to nitrogen and phosphorus.
Potassium was more easily removed by
both extractants (water and Morgan’s
solvent) from the peat-sand compost
than from the John Innes compost. The
amount of potassium present in organic
mineral is usually much lower than thal
found in mineral soils. When fertilizers
are added to peat based composts and
mineral soils, the levels of available
plant nutrients in the peal-based
composts will be higher than those of
mineral soils because of the lower
amount of fixation that occur in pcat-
based composts. (Bunt, 1976).



., Beardsell et al (1979) found that
‘inl potted Tagetes cultivar ‘jubilee’,
_coarse sand had a very low water

holding capacity whereas sawdust,
composted puppy straw waste, brown
coal and peatmoss each had a high water
holding capacity. Goh and Haynes
(1977) reported that pot mixtures using
soilless media have a lower capacity for
fixing and storing nutrients especially
when there is sawdust in the medium.
They observed that plants grew well in
medium with peat: sand ratio of 3:1 as
well as peat: bark: wood shaving ratio of
2:1:1 but the former gave better resuit.

To improve the quality of our
environment through floriculture, large
volumes of potting soils and adequate
information on the fertilizer need of
ornamentals will be required for growing
pot plants. Continual removal of topsoil
for growing pot plants will encourage
soil erosion. Erosion leads to increased
food production costs due to loss of
organic matter (Forth, 1990). It is
estimated that between five and seven
million hectares of land are lost annually
through soil degradation (Davis et al
1992). There is an urgent need for a
replacement in the growing media used
for growing pot plants. The objective of
this study was to evaluate the effect of
nitrogen, potassium and media on the
growth of pot marigold.

MATERIALS AND METHODS

A greenhouse experiment was
carried out to determine the effect of
media, different rates of nitrogen and
potassium on the growth and flowering
of marigold (Tagetes erecta L). The
riversand used was obtained from
Nsukka in Enugu state while the ricehull
was obtained from Abakaliki Rice Mill
Ltd in Ebonyi State. The experiment was
a 4 x 4 x 2 Factorial laid out in

Completely Randomized Design (CRD)
with five replications. The treatments
comprised four rates of nitrogen (0, 50,
100 and 150ppm N), four rates of
potassium ((0, 50, 100 and 150ppm K)
and two media (9:1 ricehull: riversand
and 3:2 topsoil: riversand). Lime and
single superphosphate were added as a
blanket treatment at the rate of 3g/litre of
lime and 2g/litre of  single
superphosphate respectively.

Fresh ricehull was composted for
30 days and the material was steam
sterilized at a temperature of 80°C for 30
minutes using the autoclave. Riversand
was sieved with 2.0mm and 0.2mm
sieves for the purpose of eliminating
very coarse and very fine sand particles.
Ricehull, riversand and topsoil were the
materials used in compounding the
growing media. Seedlings were raised in
plant boxes and transplanted two weeks
after sowing into 1.4 litre pots at the rate
of three seedlings per pot. A total of 480
plants were used for the research.

The transplanted seedlings were
fertilized with 200ppm nitrogen and
100ppm potassium for one week so as to
enable the plants to acclimatize before
receiving the different nitrogen and
potassium treatments. Stock solutions of
nitrogen and potassium fertilizer were
prepared and a dilute solution of each
fertilizer was applied twice weekly. The
plants were watered daily. Shoot and
root dry weight, plant canopy width,
days to 50% flower bud initiation, days
to 50% anthesis, number of flower buds
at 30 days after transplanting, number of
flowers at 45 days after transplanting
and flower diameter at 60 days after
transplanting were the parameters
measured. Statistical analysis was done
using the procedure outlined by Steel
and Torrie (1980) for a Factorial
experiment in a Completely Randomized
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Design (CRD). Separation of treatment
means for significant effect was done by
the use of the Least Significant
Difference as described by Obi (1986).

RESULTS AND DISCUSSION

The result showed that nitrogen,
potassium and media interaction on
shoot dry weight was significant (Table
1). In ricehull medium, at all nitrogen
levels, 100ppm K produced the highest
shoot dry weight while the least shoot
dry weight was at Oppm K.

In the topsoil medium, at all
nitrogen levels, 50ppm K produced the
highest shoot dry weight while the least
was at 150ppm K. Topsoil medium
produced a higher shoot dry weight than
ricehull medium (Table 1).

Nitrogen x potassium x media
interaction on root dry weight was
significant (Table 2). In ricehull
medium, at all nitrogen levels, 100ppm
K, which produced the highest shoot dry
weight, also produced the highest root
dry weight. The least root dry weight
was produced at Oppm K (Table 2). In
the topsoil medium, at all nitrogen
levels, the highest root dry weight was at
S50ppm K. Root dry weight was least at
Oppm K for all nitrogen levels (Table 2).

Nitrogen, potassium and media
interaction on plant canopy width was
significant (Table 3). In ricehull
medium, plant canopy was widest at
150ppm K and narrowest at Oppm K at
all nitrogen levels. Ricehull medium
produced the widest plant canopy at a
higher potassium rate than topsoil
medium. In topsoil medium, at all
nitrogen levels, 100ppm K produced the
highest and Okppm K the least plant
canopy width. Topsoil medium produced
the highest plant width at a lower
potassium rate than ricehull medium.
Topsoil medium produced plants with

wider canopy than ricehull medium
(Table 3).

Shoot dry weight and plant
canopy width were higher in topsoil
medium than in ricehull medium. This
may suggest that topsoil medium had a
higher water and nutrient holding
capacity than ricehull medium. It is in
conformity with the report by Bunt
(1976) who observed that composts
made from a good loam have more plant
nutrients with respect to nitrogen and
phosphorus. Bilderback et al (1982) also
reported that peanut hulls increased
particle size and decreased easily
available water of media.

Nitrogen x potassium x media
interaction on the number of days to
50% flower bud initiation was
significant (Table 4). In ricehull
medium, 150ppm K which produced the
highest plant canopy also took the
longest number of days to initiate flower
buds while the least number of days was
at Oppm K at all nitrogen levels. Ricehull
medium initiated flower buds -earlier
than topsoil medium. In topsoil medium,
at all nitrogen levels, 100ppm K took the
longest and Oppm K the least number of
days to initiate flower buds (Table 4).

The interaction between nitrogen,
potassium and media on the number of
days to 50% anthesis was significant at p
= 0.05 (Table 5). In ricehull medium at
all nitrogen levels, 150ppm K which
produced the widest plant canopy and
took the longest number of days to
initiate flower buds also took the longest
time to 50% anthesis. Time to anthesis
was least at Oppm K. Ricehull medium
had a shorter number of days to anthesis
than topsoil medium. In topsoil medium,
at all levels of nitrogen, 100ppm K took
the longest and Oppm K the least number
of days to 50% anthesis (Table S5).
Ricehull medium produced the highest



number of flower buds at a lower
potassium rate than topsoil medium at all
nitrogen levels.

In ricehull medium, 50ppm K
produced the highest number of [lower
buds and 150ppm K the least number of
flower buds (Table 6). In topsoil
medium, at all nitrogen levels, there was
an increase in the number of flower buds
from Oppm K to 100ppm K beyond
which the number of buds decreased.
The number of flower buds was highest
at 100ppm K and least at Oppm K.
Topsoil medium produced a higher
number of flower buds than ricehull
medium (Tabie 6).

Ricehull medium initiated flower
buds and flowered earlicr than topsoil
medium. Ricehull also produced the
highest number of flower buds at a lower
potassium rate (50ppm K) than topsoil
medium (100ppm K). The delay in the
time of flower bud initiation in topsoil
medium may be due to the excellent
nutritional status of the medium which
encouraged longer vegetative growth.
Bunt (1976) reported that compost made
from a good loam have more plant
nutrients with respect to nitrogen and
phosphorus.  The lower potassium
requirement of ricehull at the flowering
stage could be attributed to a higher
availability of potassium in this medium.
This is in agreement with the report by
Bunt (1976) who noted that when
fertilizers are added to peat-based
composts and mineral soils, the levels of
available plant nutrients in the peat-
based composts will be higher than those
of mineral soils because of the lower
amount of fixation that occur in peat-
based composts.

Nitrogen x potassium x media
interaction on the number of flowers
produced was significant at p = 0.05
(Table 7). In ricehull medium, at all

nitrogen levels, 100ppm K produced the
highest and Oppm K the least number of
flowers. At all nitrogen levels. the
number of flowers increascd from Oppm
K to 100ppm K beyond which 1t
decreased. In ricehull medium, [00ppm
K which produced the highest shoot and
root dry weight, also produced the
highest number of flowers (Table 7).

In the topsoil medium. at all
nitrogen levels, SO0ppm K produced the
highest and 150ppm K the Icast number
of flowers. In topsoil medium, 5S0ppm K
which produced the highest shoot and
root dry weight also produced the
highest number of flowers (Table 7)

Nitrogen x potassium x media
interaction on flower diameter was not
significant (Table 8). However, in both
media and at all nitrogen levels, 50ppm
K produced the highest and 150ppm K
the least flower diameter (Tablc 8).

In the topsoil medium, 50ppm K
which produced the highest shoot and
root dry weight also produced the
highest flower diameter whilc in ricehull
medium, 100ppm K which produced the
highest shoot and root dry weight also
produced the highest number of flowers.
The higher potassium requirement of the
ricechull medium may be due to leaching
losses that occur in such porous medium,
Bunt (1976) reported that potassium was
more easily removed from peat: sand
compost by water and Morgan’s solvent
than from John Innes compost. He noted
that the amount of potassium present in
organic material is usually much lower
than in mineral soils. Goh and Haynes
(1977) asserted that pot mixtures using
soilless media have a lower capacity for
fixing and storing nutrients.



CONCLUSION

The result showed that with the
availability of 150ppm nitrogen in the
growing medium, 50ppm K in topsoil
medium and 100ppm K in ricehull
medium was sufficient for the
production of pot marigold. Ricehull
medium initiated flower buds and
flowered earlier than topsoil medium.

Table 1. Effect of nitrogen, potassium, media and their interaction on shoot dry weight (g)

—— Nitrogen (N) (ppm)_
Meduim (MD)  Potassium 0 50 100 150 MD x K Media Potassiu
(K) (ppm) mean mean mean
0 1.90 1.80 1.78 2.58 3.18 3.11
50 2.12 298 3.20 4.37 2.51 3.10
Ricehull 100 246 3.16 4.59 5.22 3.72 2.96 3.40
150 1.39 1.52 4.14 4.07 2.41 3.04
MD x N mean 1.97 2.36 3.43 4.06
0 1.73 3.56 3.87 3.65 3.04
50 3.01 4.01 4.56 541 3.68
Topsoil 100 246 394 4.19 3.49 3.07 3.37
150 1.38  2.93 3.62 2.05 3.67
MD x N mean 2.14 3.6l 4.06 3.65
Nitrogen mean 2.05 2.99 3.75 3.86
F-1.SDg0s Nitrogen (N) 0.28 MD x N 0.40
Potassium (K) 0.28 MD x K 0.40
© Media (MD) 0.20 MD x N x K
 NxK 0.57
Table 2. Effect of nitrogen, potassium, media and their interaction on root dry weight (g)
Nitrogen (N) (ppm)
Meduim (MD)  Potassium 0 50 100 150 MD x K Media Potassiu
(K) (ppm) mean mean  mean
0 : 0.62 0.39 0.71 0.62 1.30 1.06
50 0.65 0.87 0.94 1.32 0.87 0.90
Ricehull 100 1.07 1.25 1.88 2.40 1.10 1.01 1.00
150 1.00 0.88 0.89 0.68 0.76 0.96
MD x N mean 0.83 0.85 1.11 1.25
0 0.62 0.57 0.93 0.70 0.81
50 0.92 - 1.00 1.58 2.18 0.93
Topsoil 100 049 0.85 1.10 0.88 0.90 0.95
150 0.79 0.82 1.03 0.71 1.15
MD x N mean 071 0.81 1.15 1.12
Nitrogen mean 0.77 0.83 1.13 1.19
F-LSDqos Nitrogen (N) 017 MDx N
Potassium (K) NS MD x K 0.25



Table 3. Effect of nitrogen, potassium, media and their interaction on plant canopy width (cm)

Nitrogen (N) (ppm)
Meduim Potassium 0 50 100 150 MD x Media Potassium
(MD) (K) (ppm) K mean mean
mean
0 19.20 25.60 27.80 28.80 26.75 28.4
50 23.60 25.60 2820 29.80 = 27.30 27.8
Ricehull 100 2420 28.80 30.20 30.00 2695 27.61 28.7
150 2520 30.00 3240 3220 2945 29.9
MD x N 23.05 27.50 29.70 30.20
mean
0 21.60 2720 2820 30.60 29.95
50 2520 31.00 28.80 32.00 28.30
Topsoil 100 30.00 33.00 32.40 3340 30.50 29.75
150 27.00 31.20 31.80 32.00 30.25
MD x N 2595 30.75 30.30 32.00
mean
Nitrogen 245 291 300 31.1
mean
F-LSDoos Nitrogen (N) 1.02 MDx N 1.44
Potassium (K) 1.02 MDx K 1.44
Media (MD) 0.72 MD x N x K 2.87
NxK 2.00

Table 4. Effect of nitrogen, potassium, media and their interaction on number of
days to 50% flower _ bud initiation.

Nitrogen (N) (ppm)
Meduim Potassium 0 50 100 150 MD x Media Potassium
(MD) (K) (ppm) K mean mean
' mean '
0 23.80 29.80 3220 3020 29.70 30.8
50 23.80 31.00 33.00 31.00 31.50 31.8
Ricehull 100 26.20 32.20 3380 31.00 2940 30.28 304
150 27.80 32.20 35.00 3140 30.50 30.8
MD x N 25.40 31.30 33.50 3090
mean
0 26.60 29.80 29.80 31.80 31.85
50 30.20 31.00 30.60 31.80 32.00
Topsoil 100 32.00 33.00 -33.80 34.20 31.35 31.55
150 30.80 32.60 33.00 33.80 31.00
MDx N 2990 31.60 31.80 32.90
F-LSDys Nitrogen (N) 1.07 MD x N 1.51
Potassium (K) NS MD x K NS
Media (MD) NS MDxNx K 3.02

NxK NS



Fable 5. Effect of nitrogen, potassium, media and teir interaction on the number of days to 50%

anthesis (days).
Nitrogen (N) (ppm)
Meduim (MD) Potassium 0 50 100 150 MD xK Media Potassiu
(K) (ppm) mean mean  mean
0 39.00 36.00 27.80 36.20 43.60 44.2
50 39.60 30.60 35.80 43.20 37.10 40.4
Ricehull 100 40.80 40.40 46.00 43.80 42.30 40.09 33.9
150 4140 4340 46.00 45.40 37.35 33.3
MD x N mean 40.20 39.10 38.90 42.15
0 3420 2640 43.80 18.40 44.75
50 42.60 42.60 44.00 44.60 43.90
T'opsoil 100 4540 4520 45.20 45.60 35.40 40.81
150 40.20 45.00 44.80 45.00 39.20
MID x N mean 40.60 39.80 4445 38.40
Nitrogen mean 404 39.5 41.7 40.2
F-LSDoos Nitrogen (N) NS MDx N NS
Potassium (K) NS MD x K NS
Media (MD) NS MDxNxK 13.94
NxK NS

'able 6. Effect of nitrogen, potassium, media and their interaction on the number of flowr buds

produced per pot.
Nitrogen (N) (ppm)
Meduim (MD) Potassium 0 50 100 150 MD x K Media Potassiur
(K) (ppm) , mean mean mean
0 13.60 2420 22.40 26.00 22.40 21.80
50 1440 25.60 27.40 28.60 16.90 18.9
Ricehull 100 13.60 13.80 18.40 25.80 23.10 19.10 20.6
150 10.00 12.00 14.20 15.60 14.00 16.8
VID x N mean 12.90 18.90 20.60 24.00
0 12.20 18.00 43.80 18.40 21.10
50 12.80 1840 44.00 44.60 20.80
Topsoil 100 16.00 4520 45.20 45.60 18.10 32.13
150 15.00 45.00 44.80 45.00 19.65
VID x N mean 14.00 20.30 23.80 21.55
Nitrogen mean 13.5 19.6 22.2 22.8
F-LSDggs Nitrogen (N) 2.1 MDxN NS
i Potassium (K) 2.1 MD x K 3.01
Media (MD) 10.60 MD x N x K 13.94

NxK 4.3
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‘able 7. Effect of nitrogen, potassium, media and their interaction on the number of flowers
produced per pot.

Nitrogen (N) (ppm)

leduim (MD) Potassium 0 50 100 150 MD x K Media Potassiu
B (K) (ppm) mean mean  mean
0 6.20  3.80 2.20 2.60 5.35 7.3
50 840 1320 7.80 8.20 10.80 9.4
icehull 100 960 13.80 12.60 12.60 11.40 8.24 9.7
150 7.20  4.60 8.20 10.80 5.40 7.0
1D x N mean 503 5.02 5.00 5.01
0 7.00 7.40 8.60 8.60 9.25
50 10.00 1240 12.20 14.00 7.90
opsoil 100 8.80  9.80 10.80 6.00 7.90 8.40
150 340 540 6.00 4.00 8.55
11} x N mean 505 35.10 5.02 5.04
itrogen mean 7.6 8.8 8.6 8.4
o F-1.SDys Nitrogen (N) NS MD x N NS )
Potassium (K) 1.79 MD x K 2.53
Mcdia (MD) NS MD x N x K 507
Nx K 3.60

able 8. Effect of nitrogen, potassium, media and their interaction on flower buds diameter. (cm)

__ Nitrogen (N) (ppm)
leduim (MD)  Potassium 0 50 100 150 MD x K Media Potassiu
(K) (ppm) mean  mean  mean
0 336 348 2.98 3.04 3.22 316
50 340 3.54 3.56 3.34 2.61 2.93
icehull 100 324 230 2.74 3.28 3.46 2.92 2.98
150 2.86  2.08 1.62 1.90 2.40 2.71
1D x N mean 2.60 2.57 2.61 2.62
0 3.06 3.32 2.98 3.10 3.10
50 3.38 334 3.46 3.48 3.24
opsoil 100 3.34 3.02 3.32 3.24 2.49 2.96
150 2.54  1.80 2.94 1.10 3.02
11D x N mean 250 245 2.53 2.56
itrogen mean 3.15  2.86 2.95 2.81
F-LSDyos Nitrogen (N) NS MD x N NS
Potassium (K) NS MD x K 0.50
Media (MD) NS MD x N x K NS
NxK 0.71 :
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