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INFLUENCE OF PELLETED AND UNPELLETED COMPOSTED ORGANIC WASTE MATERIALS ON GROWTH, DRY
MATTER ACCUMULATION AND YIELD OF THREE VARIETIES OF CUCUMBER (Cucumis sativus L) IN THE
GREENHOUSE

ABSTRACT

The study was conducted in the greenhouse to determine the influence of pelleted and unpelleted composted organic waste materials
on the morphological growth, dry matter accumulation and yield of three varieties of cucumber (Cucumis sativus L.). The experiment
was a 3 x 13 factorial trial in a completely randomized design (CRD) with three replications. The trial consisted of one hundred and
seventeen polythene pots laid out in the greenhouse of the Teaching and Research Farm of Department of Crop Science, University of
Nigeria, Nsukka. The treatments were pelleted and unpelleted composted rice husks (100%), moringa pod husks (100%), maize cobs
(100%), rice husks + poultry manure (75%:25%, volume to volume; v/v), moringa pod husks + poultry manure (75%:25%,v/v),
maize cobs + poultry manure (75%:25%,v/v), control and three varieties of cucumber ( Poinsett, Marketer and Supermarketer ) giving
a total of thirty-nine treatment combinations. Cucumber plants grown in soil amended with unpelleted composted rice husks + poultry
(75%:25%, v/v) had significantly (P = .05) the highest values of plant height, leaf area per plant, number of leaves per plant, stem
girth, dry matter accumulation in the leaves and stems while those grown in the pelleted rice husks + poultry manure significantly (P =
.05) gave the highest values of dry matter accumulation in the roots of the three cucumber varieties after six weeks of planting (the
peak of vegetative growth). The unpelleted rice husks + poultry manure significantly (P = .05) also gave the highest values of number
of fruits and fruit weight per plant. Supermarketer gave the highest values of the morphological growth traits, dry matter accumulation
and yield in all the treatments followed by Marketer, then Poinsett.

Keywords: Pelleted, unpelleted, compost, organic materials, cucumber.

1.0 INTRODUCTION

One of the challenges facing crop production in the tropics is the inherent low concentration of essential nutrients in the soil for crop
growth and development. Essential nutrients are those required by plants to complete their life cycle such as nitrogen (N), phosphorus
(P), potassium (K) known as primary elements; calcium (Ca), magnesium (Mg) and sulphur (S) known as secondary elements; and
micronutrients like boron (B), copper (Cu), manganese (Mn), iron (Fe), molybdenum (Mb) zinc (Zn) etc. (2). These nutrients can be
provided to the soil through the use of organic or inorganic fertilizers. The inorganic fertilizers are associated with increased soil
acidity, leaching and nutrient imbalance (13). The nutrients in organic manures are released more slowly and are stored in the soil for
a long time. Manure application also increases soil porosity, aggregate stability, soil water infiltration and holding capacity. It also
enhances soil organic matter content, pH, cation exchange capacity and nutrient availability (10, 11 and 12). However, the main defect



35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

in the use of organic fertilizers (manures) in crop production is the limited nutrient supply and bulkiness. Composting is a
management practice in agriculture to improve manure quality and efficiency. Well managed compost has good agronomic properties
such as good water holding capacity, light weight, small particle size. It is cheap and can easily supply nutrients to the crop (7).

Cucumber (Cucumis sativus L.) is a vegetable crop eaten by most families in the Tropics. It is one of the most popular members of
Cucurbitaceae (vine crop) family. It is cultivated for fresh fruit which is locally consumed or exported to increase national income.
The crop is cultivated in most parts of Northern Nigeria and some parts of Eastern Nigeria by peasant farmers who lack information
on some important cultural practices (4). Cucumber is a vital ingredient in vegetable salads. The production of this crop requires soil
with high levels of organic matter content to provide the essential nutrients and soil physical conditions needed for proper growth and
development of the crop. However, there is paucity of information on the use of pelleted and unpelleted composted organic materials
for the production of cucumber crop. The aim of this study was to determine the influence of pelleted and unpelleted composted
organic materials on the morphological growth, dry matter accumulation and yield of three varieties of cucumber (Cucumis sativus L.)
in the greenhouse.

2.0 MATERIALS AND METHODS

2.1 Experimental Site

The experiment was carried out at the Teaching and Research Farm of the Department of Crop Science, University of Nigeria,
Nsukka. Nsukka, is located on latitude 06° 52°North, longitude 07° 24°East and altitude 447.26 meters above sea level (m.a.s.l).
Rainfall distribution pattern in this region is bimodal with peaks in July and September and a short dry spell around mid-August. The
soil of the experimental site is a reddish-brown clay loamy Ultisol (Oxic paleustult) belonging to the Nsukka series (6). Nsukka is
located in a derived savanna vegetation zone with mean annual minimum and maximum temperatures of 25 and 32°C respectively (5).

2.2 Composting and Pelleting of the Organic Waste Materials

Organic waste materials such as rice husks, moringa pod husks, maize cobs and poultry manure obtained from Songhai Farm Adani,
Nsukka and Telefood Research Project, University of Nigeria, Nsukka (Hujii-UNN) were composted. Table 1 below shows the
organic materials and their mixing ratios during composting.
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Table 1: Organic Waste Materials and their Mixing Ratios during Composting

Symbol Organic Waste Materials Mixing ratio (v/v)
1.RH Rice husks 100%

2 .MPH Moringa pod husks 100%

3.MC Maize cobs 100%

4. RH3:PM2 Rice husks + poultry manure 75%:25%

5. MPH3:PM2 Moringa pod husks + poultry manure 75%:25%

6. MC3:PM2 Maize cobs + poultry manure 75%:25%

Before composting, the organic materials were air-dried for seven days. The moringa pod husks and maize cobs were shredded into
smaller coarse particle sizes (not mesh sizes) for quick degradation during composting. Composting was done aerobically in
perforated black plastic buckets with lids for three months. Turning and watering were done whenever necessary throughout the
period of composting. After composting, the organic materials were air-dried for seven days to get rid of moisture before pelleting
them. The dried composted organic materials were ground at the Project Development Institute (PRODA), Enugu using the institute’s
milling machine after which they were passed through a sieve with two millimeter (2 mm) standard mesh size. Corn starch obtained
from Farm Associates Nigeria Limited, Enugu was used as a binder during the pelleting operation. The milled organic materials and
corn starch were homogenized and watered to form a coarse paste. Pelleting was done by using small electrically operated screw
pelleting machine. The average diameter of a pelleted material was 6 mm.

2.3 Experimental Design

One hundred and seventeen black perforated polythene pots of 23 cm diameter and 17 cm depth were filled with topsoil/compost
manure mixtures mixed in the ratio of 3:2 (v/v) and laid out in the greenhouse of the Faculty of Agriculture, University of Nigeria,
Nsukka, in a completely randomized design (CRD). The compost manure consisted of pelleted and unpelleted rice husks (100%),
moringa pod husks (100%), maize cobs (100%), rice husks + poultry manure (75%:25%,v/v), moringa pod husks + poultry manure
(75%:25%,v/v), maize cobs + poultry manure (75%:25%,v/v), control and three varieties of cucumber (Poinsett, Marketer and
Supermarketer). A total of thirty-nine treatment combinations were used, each replicated three times.
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Topsoil and the composted materials were thoroughly mixed two weeks before planting. Three varieties of cucumber (Poinsett,
Marketer and Supermarketer) were planted to the depth 2 cm. Planting was done at the rate of two seeds per hole and thinned down to
one plant after seedling emergence. Vertical staking was done by tying a twine at the base of the polythene pots to the roof of the
greenhouse. Prophylactic application of 15 mls of Karate in five liters of water was done at five days of seedling emergence to avert
pest incidence. Routine watering was done every other day and manual weeding whenever necessary.

2.4 Data Collection and Analysis

Morphological growth parameters were measured biweekly for six weeks (peak of vegetative growth). Plant height was determined by
measuring the length of the plant from the soil level to the shoot tip using a measuring tape. Leaf area per plant was estimated as leaf
length (L) x width (W) x 0.85 as described by 3. Number of leaves per plant was determined by counting. Stem diameter of the main
vine was measured with vernier calipers and converted to girth using the following formula:

SG =SDn = SD x 22/7

Where SG is stem girth and SD is the stem diameter.

The dry weights of the leaves, stems and roots were also measured at six weeks of planting. Five plants from each treatment
combination/replicate were taken from the greenhouse and their roots carefully removed from the soil medium by eroding the soil
around the root system in a bucket of water. The leaves, stems and roots were carefully separated and dried in an electric oven at 80°C
until constant weights were obtained. The yield parameters i.e. fruit length, fruit diameter, fruit circumference, number of fruits/plant
and total fruit fresh weight/plant were measured at harvest. Data collected were subjected to analysis of variance (ANOVA) as
outlined by Obi (9). Significant means were separated using Fishers least significant difference (F-LSD) at 5% probability level.

3.0 RESULTS AND DISCUSSION

At six weeks of planting, cucumber plant grown in unpelleted composted rice husks + poultry manure significantly (P = .05) had the
highest values of plant height, stem girth, leaf area and number of leaves with Supermarketer (P3) variety having the greatest values
followed by Marketer (P2) and Poinsett (P1). The interaction effects of the sowing media x cucumber varieties on the morphological
characteristics were also significant (Tables 2 and 3).



Tabl22: The effects of pelleted and unpelleted composted organic materials on the plant height (¢cm) and stem girth (cm) of three

123 varieties of cucumber (Cucumis sativus L) at two and six weeks after planting (WAP) in the greenhouse

Plant height (cm) Stem girth (cm)
2WAP 6WAP 2WAP 6WAP
Organic materials P1 P2 P3  Mean P1 P2 P3  Mean P1 P2 P3 Mean P1 P2 P3 Mean
RH 1530 2690 27.40 2320 149.00 174.76 18497 169.58 0.80 1.00 1.30 1.03 3.00 3.62 470 3.77
MPH 13.58 24.39 25.13 21.03 14330 172.38 180.20 16529 0.60 0.80 1.00 0.80 251 3.60 470 3.60
MC 9.10 2289 24.02 18.67 139.03 169.30 179.01 16245 0.60 0.80 0.90 0.77 251 352 463 3.55
RH3:PM2 23.30 30.00 37.20 30.17 16791 187.29 204.57 186.59 2.10 3.00 420 3.10 349 460 5.67 4.89
MPH3:PM2 20.16 28.42 3530 2796 161.37 183.07 201.00 181.81 2.00 2.00 3.10 237 333 455 550 446
MC3:PM2 19.47 26.80 34.12 26.80 159.00 178.83 198.31 178.71 1.00 2.00 2.00 1.67 331 420 531 427
"RH 13.50 23.52 2470 20.57 136.74 16897 17520 160.30 0.50 0.60 0.80 0.63 230 340 412 327
"MPH 10.62 20.17 23.60 18.13 135.63 16240 173.10 157.04 0.50 0.50 0.80 0.60 2.15 3.12 4.00 3.09
"MC 8.69 1934 2145 1649 13440 160.53 170.69 15521 040 050 0.70 0.53 1.91 3.10 390 297
"RH3:PM2 19.80 28.30 34.00 27.37 158.71 17824 196.23 177.73 1.00 2.08 3.30 2.13 3.09 417 530 4.19
"MPH3:PM2 17.82 26.50 3227 2553 15413 175.05 19413 17444 1.00 120 2.20 1.47 3.09 4.00 5.00 4.03
"MC3:PM2 17.03 24.63 31.03 2423 15194 17341 189.37 171.57 090 1.00 1.10 1.00 3.04 4.00 5.00 4.01
CONTROL 6.10 15.03 1931 1348 106.00 124.23 134.73 121.65 0.70 090 1.00 0.87 090 134 294 1.73
Treatment mean (T) 1496 2438 2843 2259 14594 169.88 183.19 166.34 093 126 1.72 1.31 2.66 3.63 4.68 3.66
Plant height Stem girth per plant
2WAP O6WAP 2WAP 6WAP

F-LSD (s, for 2 varieties means (V) 72 .95 .04 32

F-LSD sy for 2 organic materials means (AT) 1.50 1.97 .07 .67

F-LSD (s) for 2 V x T means 2.59 341 .13 1.16

RH2# rice husks (100%), MPH = moringa pod husks (100%), MC = maize cobs (100%), RH3:PM2 = rice husks + poultry manure (75%:25%,
vivp MPH3:PM2 = moringa pod husks + poultry manure (75%:25%, v/v), MC3:PM2 = maize cobs + poultry manure (75%:25%, v/v), * =
pedeted, P1 — Poinsett, P2 - Marketer, P3 - Supermarketer and F-LSD (os5)= Fishers least significant difference at P = .05

127



Table 3: The effects of pelleted and unpelleted composted organic materials on the leaf area (cm”) and number of leaves
129  per plant of three varieties of cucumber (Cucumis sativus 1) at two and six weeks after planting (WAP) in the greenhouse

Leaf area per plant (cm®) Number of leaves per plant
2WAP 6WAP 2WAP 6WAP
Organic materials P1 P2 P3 Mean P1 P2 P3 Mean P1 P2 P3 Mean P1 P2 P3 Mean
M ™ M M
RH 3949 66.60 86.68 64.26 23252  357.49 40630 332.10 3.00 6.00 5.67 4.90 1033 17.00 17.00 14.78
MPH 36.80 61.55 81.42 59.92 212,71 349.48 398.30 320.16 2.67 5.67 533 4.56 1033 16.00 16.67 14.33
MC 3221 5893 77.89 56.34 204.90 342.06 384.45 31047 2.00 533 5.00 4.11 9.67 15.67 16.00 13.78
RH3:PM2 57772 97.84 120.67 92.08 388.34 545.26 648.34 527.32 4.00 7.00 8.33 6.44 15.00 20.00 21.00 18.67
MPH3:PM2 54.61 7622 113.08 81.31 374.52  479.99 55526 469.92 3.67 6.67 7.33 5.89 14.67 20.00 20.00 18.22
MC3:PM2 5297 7157 107.57 77.37 343.59 431.05 506.60 427.08 3.67 633 7.00 5.67 14.67 19.00 19.67 17.78
‘RH 32.62 63.54 70.79 55.65 205.89 345.10 381.93 31097 2.00 533 5.00 4.11 9.00 15.00 16.00 13.33
"MPH 29.53 5571 66.22 50.49 198.09 301.61 367.15 29195 2.00 5.00 4.67 3.89 8.67 1433 1533 12.78
"MC 27.81 52.05 62.30 47.39 186.22 290.26 354.26 27691 2.00 5.00 4.33 3.78 7.33  14.00 15.00 12.11
"RH3:PM2 49.84 76.68 10549 77.34 310.54 436.31 509.24 418.70 3.00 6.33 7.00 5.44 13.33 1833 18.67 16.78
"MPH3:PM2 45.01 70.03 99.33 71.46 29427 406.49 43049 377.08 3.00 633 633 522 13.00 18.00 18.33 14.78
"MC3:PM2 4345 65.14 96.97 68.52 287.43 387.47 406.20 360.37 3.00 6.00 6.00 5.00 13.00 17.67 18.00 16.22
CONTROL 17.30 25.78 44.57 29.22 99.12 248.29 311.05 21949 2.00 2.67 3.67 2.78 6.00 11.00 13.33 10.11

Treatment mean 3995 64.74 87.15 63.95 256.78 379.22 43535 357.12 277 5.67 582 4.5 11.15 16.62 17.31 15.03
(T)

Leaf area per plant Number of leaves per plant
2WAP 6WAP 2WAP 6WAP
F-LSD (s for 2 varieties means (V) .86 31 .20 .34
F-LSD (s, for 2 organic materials means (T) 1.79 .64 41 71
F-LSD(¢s) for2 V x T means 3.11 1.10 71 1.22

130
RH3% rice husks (100%), MPH = moringa pod husks (100%), MC = maize cobs (100%), RH3:PM2 = rice husks + poultry manure (75%:25%, v/v),
MBPEI3:PM2 = moringa pod husks + poultry manure (75%:25%, v/v), MC3:PM2 = maize cobs + poultry manure (75%:25%, v/v), * = pelleted, P1 —
Pbassett, P2 - Marketer, P3 - Supermarketer and F-LSDos)= Fishers least significant differences at P = .05
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The pelleted composted rice husks + poultry manure significantly (P = .05) gave the highest dry matter accumulation in the roots
while the unpelleted rice husks + poultry manure significantly gave the highest values in the stems and leaves. The Supermarketer
variety had the highest values of the dry matter accumulation in the roots, stems and leaves followed by Marketer and Poinsett in that
order. The interaction effects of media x varieties on dry matter accumulation were also significant (P = .05) (Table 4). The fruit
length, fruit diameter, fruit circumference, number of fruits per plant and total fruit fresh weight per plant were significantly (P = .05)
greatest in unpelleted rice husks + poultry manure compared to the other sowing media. The Supermarketer variety significantly (P =
.05) also had the highest values of the yield traits followed by Marketer and Poinsett in that order. There were significant (P = .05)
media x variety interaction effects on all the yield attributes (Tables 5, 6 and 7).

Generally, the plants grown with unpelleted composts performed better than those grown with pelleted ones in terms of morphological
growth characteristics, dry matter accumulation and yield traits.



147 Table 4: The effects of pelleted and unpelleted composted organic materials on the root dry weight (g/plant), stem dry weight

148 (g/plant) and leaf dry weight (g/plant) of three varieties of cucumber (Cucumis sativus 1.) at six weeks after planting in the
149 greenhouse
Root dry weight Stem dry weight Leaf dry weight
Organic materials P1 P2 P3 Mean P1 P2 P3 Mean P1 P2 P3 Mean (V)
M) V)
RH 0.80 1.00 1.29 1.03 6.52 9.14 12.00 9.22 16.42 19.56 21.63 19.20
MPH 0.65 0.90 1.10 0.88 6.14 9.10 11.78 9.01 16.02 19.00 20.52 18.51
MC 0.65 0.90 1.00 0.85 6.00 9.00 11.69 8.90 15.41 18.71 20.00 18.04
RH3:PM2 1.00 1.25 1.43 1.23 9.89 12.70  14.70 12.43 20.20 23.60 2517 2299
MPH3:PM2 0.85 1.24 1.40 1.16 9.60 12.27  14.60 12.16 20.00 23.35 2420  22.52
MC3:PM2 0.85 1.20 1.40 1.15 9.13 12.05 14.50 11.89 19.34 23.10 24.00  22.15
"RH 1.20 1.40 1.75 1.45 5.14 8.03 10.67 7.95 15.00 17.87 19.73 17.53
"MPH 1.18 1.40 1.31 1.30 5.09 7.81 10.63 7.84 14.34 17.60 19.32 17.09
"MC 1.02 1.40 1.60 1.34 5.00 7.55 10.00 7.52 13.80 17.00 19..00  16.60
"RH3:PM2 1.36 1.63 1.99 1.66 8.63 11.40 13.70 11.24 18.05 21.73 23.61 21.13
"MPH3:PM2 1.24 1.60 1.92 1.59 8.51 11.25 13.10 10.95 17.71 21.40 23.03 20.71
"MC3:PM2 1.20 1.60 1.90 1.57 8.43 11.10  12.50 10.68 17.30 21.00 23.00  20.43
CONTROL 0.20 0.40 0.70 0.43 2.99 5.00 8.50 5.50 11.50 13.00 16.10 13.53
Treatment mean (T) 0.94 1.23 1.50 1.20 7.01 9.72 12.18 9.64 16.55 19.76 21.49 19.27
Root dry weight Stem dry weight Leaf dry weight

F-LSD (os) for 2 varieties means (V) A1 27 32
F-LSD (¢s) for 2 organic materials means (T) 22 55 .66
F-LSD (¢5) for2 V x T means .39 .96 1.14

150
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Table 5: The effects of pelleted and unpelleted composted organic materials on the fruit length (cm) and fruit width (cm) of
three varieties of cucumber (Cucumis sativus 1.) at harvest in the greenhouse

Fruit length (cm)

Fruit diameter (cm)

Organic materials P1 P2 P3 Mean (V) P1 P2 P3 Mean (V)
RH 16.36 19.75 22.00 19.37 3.90 5.40 7.00 543
MPH 16.04 19.37 21.57 18.99 3.62 5.10 6.99 5.24
MC 16.00 18.31 21.39 18.57 3.60 5.04 6.52 5.05
RH3:PM2 21.30 24.90 26.34 24.18 5.67 7.50 8.60 7.26
MPH3:PM2 20.00 23.79 25.60 23.13 5.40 7.29 8.17 6.95
MC3:PM2 19.87 21.13 24.80 21.93 5.20 7.10 8.00 6.77
"RH 15.71 17.69 20.70 18.03 3.10 5.00 6.00 4.70
"MPH 15.40 17.42 20.02 17.61 2.90 4.38 5.50 4.26
"MC 15.02 17.03 19.69 17.25 2.50 4.25 5.49 4.08
"RH3:PM2 19.50 21.83 23.00 21.44 4.50 6.92 7.65 6.36
"MPH3:PM2 19.00 21.04 22.94 20.99 441 6.50 7.50 6.14
"MC3:PM2 17.39 20.00 22.30 19.90 4.00 6.00 7.30 5.77
CONTROL 11.50 13.97 16.00 13.82 2.40 3.00 5.00 3.47
Treatment mean (T) 17.16 19.71 22.03 19.63 3.94 5.65 6.90 5.50
Fruit length Fruit diameter

F-LSD (¢s) for 2 varieties means (V) 13 .08

F-LSD (¢s) for 2 organic materials means (T) .26 .16

F-LSD (¢5) for2 V x T means 46 .29
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Table 6: The effects of pelleted and unpelleted composted organic materials on the fruit circumference (¢cm) and number of
fruits per plant of three varieties of cucumber (Cucumis sativus L.) at harvest in the greenhouse

Fruit circumference (cm)

Number of fruits per plant

Organic materials P1 P2 P3 Mean (V) P1 P2 P3 Mean (V)
RH 12.92 17.48 18.71 16.37 5.67 7.67 11.00 8.11
MPH 12.05 17.25 18.50 15.93 5.67 7.33 10.33 7.78
MC 11.00 17.03 18.20 15.41 5.33 7.33 10.00 7.56
RH3:PM2 15.55 19.79 21.50 18.95 10.67 13.67 15.00 13.11
MPH3:PM2 15.34 19.50 21.30 18.71 10.33 13.33 14.00 12.56
MC3:PM2 15.00 19.30 21.00 18.43 10.00 13.00 13.67 12.22
"RH 10.70 16.59 17.43 14.91 5.00 6.67 9.33 7.00
"MPH 10.20 16.25 17.04 14.50 4.00 6.00 9.00 6.33
"MC 10.00 16.05 17.00 14.35 4.00 6.00 8.00 6.00
"RH3:PM2 14.90 19.00 20.90 18.27 8.67 11.00 12.33 10.67
"MPH3:PM2 14.37 18.57 20.30 17.75 8.00 10.00 12.00 10.00
"MC3:PM2 14.02 18.23 19.00 17.08 7.67 9.33 12.00 9.67
CONTROL 8.92 10.52 14.00 11.15 3.00 4.00 6.33 4.44
Treatment mean (T) 12.69 17.35 18.84 16.29 6.77 8.87 11.00 8.88

F-LSD (¢s) for 2 varieties means (V)

F-LSD (s for 2 organic materials means (T)

F-LSD (¢s5) for2 V x T means

Fruit circumference

Number of fruits per plant

.36




158 Table 7: The effects of pelleted and unpelleted composted organic materials on the total fresh fruit weight (g/plant) of three
159 varieties of cucumber (Cucumis sativus 1) at harvest in the greenhouse

Organic P1 P2 P3 Variety
materials Mean
V)
RH 657.00 860.00 900.00 805.67
MPH 640.00 853.00 874.00 789.00
MC 635.00 850.00 865.00 783.33
RH3:PM2 754.00 980.00 1015.00 916.33
MPH3:PM2 740.00 971.00 1013.00 908.00
MC3:PM2 734.00 963.00 1010.00 902.33
‘RH 610.00 843.00 855.00 769.33
"MPH 581.00 837.00 842.00 753.33
"MC 576.00 830.00 837.00 747.67
"RH3:PM2 708.00 920.00 1004.00 877.44
"MPH3:PM2 700.00 911.00 996.97  869.22
"MC3:PM2 694.00 905.00 970.00 856.44
CONTROL 358.67 400.33 600.67 452.89
Treatment mean 645.15 855.64 906.36 802.38
(T)
F-LSD (o5, for 2 varieties means (V) 2.31
F-LSD (05, for 2 organic materials means (T) 4.81
F-LSD (¢5) for2 V x T means 8.34

160
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The consistent superiority of unpelleted composts over the pelleted ones in terms of morphological characteristics, dry matter
accumulation and yield attributes could be due to the coarse and fragmented nature of the particles which would have increased soil
aeration, drainage and rate of nutrient release for plants absorption. The compact nature of the pelleted composts would have
contributed to slow nutrient release and relatively poor performance of the plants in the media. The observed best performance of the
plants in unpelleted rice husks + poultry manure could be attributed to the high protein content of rice husks in addition to that in the
poultry manure. This agrees with the earlier findings of Ndubuaku et al. (8) who obtained outstanding performance of okra plants in
the liquid fraction (biol) of fermented rice husks + topsoil. Rice bran contains a lot of protein. During rice grain processing, a lot of the
protein is removed with the bran and the husks. This can be one of the reasons for high level of protein in the rice husks. Mixtures of
other organic materials i.e. rice husks, moringa pod husks, maize cobs with poultry manure gave higher values of dry matter
accumulation, morphological growth and yield attributes compared with the single organic material treatments. This result reflects the
substantial contribution of poultry manure in enriching soil nutrient contents. Poultry manure is rich in nitrogen which enhances crop
development especially vegetative growth. The low nitrogen to carbon ratios in poultry manure help rapid decomposition of the
organic materials and subsequent release and uptake of nutrients for plant growth and development according to Adeniyi et al. (1). The
varietal differences obtained in the responses of Spermarketer, Marketer and Poinsett to the different manure amendments could be
attributed to their genotypic differences.

4.0 CONCLUSION

Generally, the plants grown with unpelleted composts performed better than those grown with pelleted ones in terms of morphological
growth characteristics, dry matter accumulation and yield traits. The unpelleted rice husks + poultry manure significantly gave the
highest values of morphological growth characteristics, yield and dry matter accumulation, especially in leaves and stems. In all the
growth attributes, Supermarketer was the best followed by Marketer, then Poinsett.
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