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ABSTRACT

Experiments were carried out in 2029 and 2020 to determine the effects of poultry manure rates at (0,
15, 25, 35, 45,6,5 8 and 10 t/ha) on the growth and yield of Roselle (Hibiscus sabdari) using
randomazied complete block design replicated three times. The study was conducted in the Cross River
University of Technology, Faculty of Agriculture and Forestry, Department of Agronomy, Obubracmpus.
Results showed that application of 10 t/ha poultry manure significantly increased the growth and gave the
highest plant height( 123.3cm in 2019 and 119.9 cm in 2020) , number of leaves (20.4 in 2019 and 18.2 in
2020) , branches (6.2 in 2019 and 6.3 n 2020) dry weight of leaf ( 43.59g in 2019 and 51.57g in 2020 ) and
stem (1 101.45g in 2019 and 112.39g in 2020) per plant at 50% flowering . poultry manure at 8.0 t/ha
prouducedthe highest number of flowers, fresh weight ofCalyses(9.13 in 2019 and 9.2 in 2020), pod (101.55g
in 2019 and 112.87g) and seed yield per plant and hectare in 2019 and 2020 croppng seasons . Farmer
should apply 8.0t/ha poultry manure to cultivate Roselle for optimum growth and yield under obubra,
South-Soulthagroecological zone, Nigera.
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l. INTRODUCTION

Roselle (Hibiscus sabdariffal.) is of malvaceae family commonly called “zoborodo ororzobo” plant in
Cross River state and South east, Nigeria (Obiafuna and Sofola, 1994). In Africa ,especially Nigeria, the crop
has high economics value. The leaves ,shoot and flowers Calyces are used in making drinks and herbal medicine
for various ilement (some diseases associated with stomach and liver abnormalities) (Fasoyiroet al;2005).
Roselle seeds are rich in proteins, oil, minerals, and important raw materials in local bervege and vegetable oil
extraction for cooking and factories uses ( Fayagi and Tarkhani , 1999 and Obiafuna and Sofala, 1994). The
stem bark is used as fibre in making ropes and local brushes. In Nigeria both fresh and dry leaves , flowers ,
fruit and seeds are used in making soup, foods addictives and traditional medicine.

Despite the economic importance of Roselle , there is scanty information on the agronomic or
cultivation techniques (fertilizers requirement, plant row spacing , planting date ) among others.
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In South — South Nigeria especially Cross River State, many user of Roselle usually purchase it from
Northern Nigeria for their food and medicinal uses. Large scale or commercial cultivation of the crop has not
been achieved in South- South, South east and Cross River State probably due to lack of appropriate literature
on it cultivation techniques . Also the few peasant famers that grow the crops at sub-subsistent level with no
records on the performance growth, yield and agronomic techniques of Roselle crop.

Eairlier researchers work on nitrogen and farm yard manure on dry matter accumulation in Roselle

plant but do not includes the fresh leaves , flowers and seeds yield of Roselle which are valuable for food ,
medicine and other uses.( Maundeet al; 2013).

Therefore, this study examine the yield and yield component of Roselle crops as affected by poultry manure
and also determine the appropriate poultry rate needed for optimum growth and yield of Roselle crop..

1. MATERIALS AND METHODS
Experimental Sites
Field experiments were conducted in the Teaching ResearchFarm , Faculty of Agriculture and
Forestry, Obubra campus , Cross River University of Technology , Cross River state , Nigeria,during two wet
seasons (2019 and 2020). Geographically, Obubra is situated at longitude 08° 6°* E and latitude 05° 59°°N of
the equeator in the rain forest ecological zone of South —South , Nigeria.

LAND PREPERATION

The site for experiment was at three years fallow period as at the time it was cleared , stumped , parked
,ploughed and harrow manually using cutlass , hoe and rake.The field was marked out into four blocks , that
were sub divided into eight plots of 6x 4m (24m?) each plot was separated by 0.5m path-way and 1.0m between
adjourning plots .

SOIL ANALYSIS

After land preparation, soil samples were collected at random from experiment field using soil urger at
the depth of 0-40cm. These were bulked , mixed thoughly from where a composite sample was collected for
laboratory analysis to determine the physical and chemical properties of the site using standard laboratory
methods.

Experimental Design

The design of the experiment was randomized complete block design ( RCBD).Seven rates of poultry
manure at 0, 1.5, 2.5 , 3.5, 4.5, 6.5, 8.5 and 10t /ha Comprise the treatments replicated four times. It was
observed that local peasant farmers have difficulties in getting higher rate of poultry manure in the studied area.
Well cured poultry manure was collected from broilers pens in commercial poultry farm in Obubra town, Cross
River state. The manure was tied in sack bags and stored for (6) weeks to decompose before application. Each
of the seven plot per block were labeled properly for easy identification of the treatment to be applied. The
appropriate cured poultry manure rate applied to each of the plot according to seven treat of 0, 1.5, 2.5, 3.5, 4.5,
6.5, 8.5,and 10 /ha. With the zero(0) rate not receiving any poultry manure and served as the control. These low
rate of poultry manure were used in this studies to enable peasant poor resource farmers to afford and apply the
manure with ease. It was observed that rural farmers in this area find it difficult to obtain high rate of manure
above 10t/ha.

DATA COLLECTION

Data were collected on vegetative and reproductive parameters of Roselle crpsuch as numbers of leaves |,
branches per plant , stem aiameter (girth) (cm). plant height , leaf area index, dry matter of plant fractions
number of ( flowers number flower calyses ) per plant, number of pods and seeds weight per plant and per
hecters.

Data collection began at six weeks after plantiong (WAP). All the plants in two middles rows were tagged for
measurement of roselle vegetative growth.

Number of leaves and branches per plant were determine by physical counting of leaves of all plants in the
middle rows and the means (average) calculated and recended as number of leaf per plant. The same produce
was used to determine number of branches per plant.

Plant heigth of rosellecropwas determine by using matter rule that was stretches from ground to the terminal
end of the plant. This produce was carried out on the ten plants from the middle in each plot. The mean was
calculated and recorded as plant height.

*Corresponding Author:AGBA,0.A 26 | Page



Yield And Yield Components Of Roselle (Hibiscus sabdari) as affected by Poultry Manure

CULTURAL PRACTICES

Weed control

Weed control in Roselle farm was done using manual method of weeding with small hoe at 4, 8 and 12 weeks
after planting.

Pest and disease control

Roselle plant were spray with vetox 75 insecticide at rate of 1.6kg active ingredient (a.i/ha) according to
manufactures recommendation to control flea beetle and other insect pest . Spraying was stopped eight days
before harvest.

STATISTICAL ANALYSIS

Data collected were statistically analyze using analysis of variance procedure (ANOVA)for randomnized
complete blocked design as outline by Gomez and Gomez (1986). Significant treatment were separated using
fisher least significant difference (F-LSD) at 0.05 probability level according to Obi (2002) .

Leaf area index.

Portable leaf area meter T- area meter (model MK-2) was used to determine roselleplantLeaf area. Roselle
leaf area index was determine by calculation using total leaf area per plant divides by the feeding area of plant
as described by shortail (2000)as showed by the relationship LAl = (LA x P

Where ;

LAI= leaf area index

LA= Total leaf area

P= ground area (feeding area of the crop)

Dry weight of plant fraction (leaf, stem and root) per plant was done through destructive sampling. At six
weeks after planting ( WAP) and 50 % flowering, two roselle plants were uprooted fromthemiddle row of
each plot. They were separated into fractions (leaves, stem and roots) and put in well label envelops taken to
laboratory and oven dried in electronic oven at 60 °C for three days until the attain steady weight that was
recorded as dry weight of leaf, stem and root per plant for each treatment.

1. RESULTS AND DISCUSSION

The soil of the experimental site was sandy loam with soil reaction pH values of 5.2, 5.3 in water and
4.81 and 4.82 in KCI in 2019 and 2020 seasons respectively as presented in Table 1.The sil has low organic
matter (1.12% in 2019, 1.06% in 2020) and total Nitrogen of (0.04% in 2019 and 0.05% in 2020) with moderate
macro nutrients of Phosphorus, Potassium, Magnesium and Calcium. The low soil nutrient status of this study
site has also been reported by Attoe and Undieet al, 2013.They recommended the application of poultry manure
or fertilizers to increase the soil fertility for high crop yield.

The result of chemical properties of poultry manure used for the study in Table 2. It shows that
Nitrogen is (2.34%), Phosphorus (1.28%), Potassium (0.87%), Magnesium (1.95%), Calcium (7.24%), organic
matter (30.67%) and organic carbon (50.28%). The application of poultry manure significantly increased the
number of leaves and branches per plant (Table 3). Roselle plant height and number of leaves per plant
increased with increase in rate of poultry manure. The tallest plant (123.3cm in 2019 and 119.9cm in 2020) with
highest number of leaves (20.4 in 2019 and 18.2 in 2020) at 50% flowering was observed in poultry manure rate
of 10.0t/ha.

At the early stage of Roselle growth at 6WAP, number of branches per plant and leaf area index were
not affected by the used of 1.5 — 3.5t/ha rates of poultry manure (Table 3).However, at advance stage of growth
and development, that is at 50% flowering, the application of poultry manure significantly increased humber of
branches and leaf area index. The lack of significant increased in number of branches and leaf area index of
Roselle during early 6 WAP observed in this study could probably be due to the slow process of decomposition
of poultry manure applied in the soil. Ubiet al, (2013) similarly reported low values of crop growth parameter
due to low mineralization of farm yard manure in the soil. The increased in Roselle plant number of leaves and
plant height is as a result of the beneficial effects of poultry manure that increased availability of soil nutrients
require by the plant.Maundeet al, (2013) obtained increased in Roselle growth occasion by farm yard manure
application.The application of 10t/ha poultry manure rate produced the highest leaf area index of 3.71 in 2019
and 3.85 in 2020 at 6 weeks after planting and 6.21 in 2019 and 6.05 in 2020 at 50% flowering respectively
(Table 3).The significant increased in the vegetative parameters (leaves and branch number per plant, girth
diameter and leaf area index) showed better growth performances of Roselle plants that received poultry manure
than the control plots with no poultry manure. This agreed with the findings of Ikeh, 2017 that organic manure
treatment of the soil, supply plant nutrients for crop growth and affected the plant physiological processes which
serve as important instrument in yield development.
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Table 4 presents significant increased of the dry matter (leaf, stem and root) of Roselle as affected by
poultry manure.Results showed that accumulation of dry matter in the plants increased significantly with
increases in the poultry manure rates.The poultry manure rate of 10t/ha produced the highest dry matter weight
of the leaf (52.31g and 51.579g) at 10WAP, stem dry weight (101.45g, 112.399) foot (75.49g, 81.21g) at 50%
flowering in 2019 and 2020 seasons respectively. The significant higher accumulation of dry matter in Roselle
leaf, stem and root observed from poultry manure plots over the control treatment could be that the
appliedpoultry manure improved the soil nutrient, physical and chemical properties of the soil which could have
been responsible for the high dry matter production and accumulation in the Roselle plant parts.

This observation agrees with the findings of Ogunwale and Aleka, (2010) that application of organic matter
promotes high vegetative growth of crops.

The result further showed significant increased in the yield of Roselle plant (Table 5). The yield
components such as number of flowers, calyses, pod and seed weight per plant increases with incremental rate
of poultry manure to up to 8t/ha beyond this rate there was a significant decrease in both the number and weight
of the yield components as the poultry manure rate increased.Agbaet al(2012)reported similar trend in which the
yield and yield components especially 1000-seed weight and maize grain yield per hectare increased
significantly with each progressive increase in poultry manure rate and reached a threshold at 18t/ha beyond
which there was a significant declined.

In this studies, it was observed that 8.5t/ha poultry manure proved to produce the highest fresh pod
weight yield (112.89¢, 101.58g) and seed weight per plant (97.16g and 93.93g)and yield components of number
of flowers per plant (13.14g, 12.02g) calyses fresh(9.13g, 9.21g and dry weight ( 5.43g, 5.22g) 100 seed weight
(8.48¢, 8.11¢) in 2019 and 2020 cropping seasons respectively (Table 5).

The highest vegetative growth, dry matter accumulation in leaf, stem and Roselle plant yield and yield
components in poultry manure especially by 8t/ha poultry manure than control (with no poultry manure
application) is attributed to the manure application that could have supplied the balance nutrient requirement
which led to increase in merismatic and photosynthetic activities and enhanced greater assimilates production
which was translocated into dry matter production and increased yield and yield components.

This confirms the report that general increase in vegetative growth and yield is obtained with manure
application (Said et al (2015).

V. CONCLUSION
BASED on the findings of his studies farmers are recommended to apply 8.0t/ha poutry manure
to cultivate Roselle for optimum growth and vyield in ObubraCrorss River, South- South agroecological
zone

REFERENCES

[1]. Maunde; 1. J., Tekwa and B. Abubaka, 2013. Effect of N, P and FYM rates on DM Accumulation and uptake of K, Ca and Mg by
Roselle (Hisbiscussabdariffa L.) in the Northern Guinea Savannah zone of Nigeria. Global Journal of Agricultural Science Vol. 12;
81-89. AJOL (S. Africa)http://www.ajo.info.chemical Abstracts USA

[2]. Agba, O. A, Mbah, B. N., Asiegbu, J. E. and Adinya, B. |. (2011). Effects of spacing on the growth and yield of Okra
(Abelmolusesculentus) L. Moench in Obubra, Cross River State. Global Journal of Agric. Sciences. Vol. 10. No 1. 57-61.
http//www.global journal series.com.info.chemical Abstract (USA).

[3]- omez, K.A and Gomez, A.A (1986). Statistical procedures for Agricultural Research 2™ Edition. John Wheley and sons Inc. New
York USA p. 15. https://pdf.usaid.gov/pdf docs/PNAAR208.pdf

[4]. Ubi, W, Ubi, M. W. and Akpanidiok, A. U. (2013). Effect of NPK fertilizer and internal management on the chemical properties of
coastal plain sands of Apabuyo Nigeria. Global Journal of Agricultural Science. Vol. 12:73-79. ISSN 1596 - 2903.
http//www.global journal/series.com indexed and abstracted on AJOL(S. Africa) http/:www(ajo.info.chemical Abstract. USA)

[5]- Ogunwale, C. 1. and Mera, M. U. (2010) Respose of Roselle (Hibiscus sabdariffa L.) to rates of inorganic and farm yard fertilizers
in the Sudan Savannah ecological zone of Nigeria African Journal Agric. Research. 5: 2305 — 2309.

[6]. Majeed, K. A. and Ali, S. A (2011). Effect of folier application of NPK 20:10:10 on some growth characters of food cultivars of
Roselle (Hibiscus sabdariffa L.) American Journal of plant physiology 6:22 — 227.

[7]. Mera, U. M. B. R. Singh, M.D Magaji A. Singh, MM. and M.J.S. Kilgori (2009). Response of Roselle (Hibiscus sabdariffa L.) to
farm yard manure and Nitrogen fertilizer in the semi — arid savannah of Nigeria. Journal of Basic and Applied Science. 17(2): 246 —
251. www.ajol.info/browse journals.

[8]. Awodun, M. A. (2007). Effect of poultry manure on growth, yield and nutrient content of fluted pumpkin. (TelferaOccidentelis
Hook F.) Asia Journal of Agricultural Research 1(2): 67 -73.

[9]. Ndaeyo, N. U, lkeh A, O. Nkeme K. K. Akpan E. A. and Udoh, E. | (2013). Growth and foliar yield of water leaf
(Talinumtraingulare) (Jacq) to complementary Application of Organic and Inorganic fertilizer in an utisol. America Journal of
Experimental Agric. 3.2 3:2:324-335.

[10]. Said A, Rabo, B. S, Mustapha, A. B, Simon. S.U and Hamma, I. L. (2015). Influence of NPK fertilizer on the performance of
Roselle (Hibiscus sabdariffa L.) in Samaru, Zari. Nigeria Journal of Agric. Food and Environment. 11(3):81-64 .

[11]. Agba, O. A, Ubi, B.E., Abam, P, Ogbechi, J. Akeh, M, Odey S. and Ogar, (2012). Education of Agronomic performance of maize
(zea mays L.) under different rates of poultry manure application in an ultisolofObubra, Cross River State Nigeria. (International
Journal of Agriculture and forestry: 2(4): 138 — 144 DOI: 16.5923/j.ijal.201204.01)

*Corresponding Author:AGBA,0.A 28 | Page


http://www.ajo.info.chemical/
https://pdf.usaid.gov/pdf_docs/PNAAR208.pdf
http://www.ajol.info/browse

Yield And Yield Components Of Roselle (Hibiscus sabdari) as affected by Poultry Manure

[12].  Undie, U.L, Uwah, D.F. Umoetuk S.B.A, Attoe E.E. and Effa, B.E (2013). Response of late season maize/soybeans intercropping to
Nitrogen in Humid Environment of south-south Nigeria. Journal of Biology, Agriculture and Healthcare. 3(10): 84-91.
https://www.ajol.info/index.php/joafss/article/view/71653

Table 1:Physochemical properties of the soil of experimental site in 2019 and 2020
PROPERTIES VALUE
2019 2020
Mechanical
Coarse Sand (%) 14.1 13.45
Fine Sand (%) 66.2 65.3
Clay (%) 5.1 5.4
Silt (%) 17.2 18.2
Texture class Sandy loam Sandy loam
Chemical Properties
pH in water 5.2 5.3
pH in KCI 4.81 4.92
Organic Carbon (%) 0.83 0.85
Organic Matter (%) 1.12 1.06
Total Nitrogen (%) 0.04 0.05
Available Phosphorus (Mg/Kg) 4.13 4.06
Potassium (Mg/100g/soil) 1.11 1.23
Base Saturation (%) 54.7 61.4
Magnesium (Mg/100g/soil) 1.58 1.49
Calcium (Mg/100g/soil) 2.09 2.52
Sodium (Mg/100g/soil) 0.05 0.07
Aluminum (Mg/100g) 1.47 1.28
Cation Exchange Capacity (CEC) (Mg/100g) 7.98 7.86
Table 2: Chemical properties of Poultry manure use in experiment
PROPERTY CHEMICAL COMPOSITION
Nitrogen % 2.84
Phosphorus % 1.28
Potassium % 0.87
Magnesium % 1.95
Calcium % 7.24
Organic Matter % 30.67
Organic Carbon % 50.28

Table 3: Effects of Poultry Manure on Vegetative growth (No. of leaves, branches per plant) in 2019 and

2020 sessions

Treatments Numbers of leaves perplant | Leaf AreaIndex Numbers of Branchesperplant | Plant Height (cm) Stem Girth (diameter cm)
(Poultry manure
Rates ) (t'ha))

6WAP 50% 6WAP 50% 6WAP 50% 6WAP 50%Flowering | 6WAP 50% Flowering

Flowering Flowering Flowering

2019 [ 2020 [ 2019 | 2020 [ 2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 | 2020 | 2019 2020 | 2019 2020 | 2019 | 2020 2019 2020
0 32 [31 [621 [ 62 [035 [044 |131 11412 |11 21 23 [ 104 113 36.5 381 1034 [ 1021 | 2241 2057
L5 43 144 |82 83 [ LI2 |135 [2034 [211 |21 |22 32 31 152 14.6 51.6 532 | 3123 | 2934 | 4216 38.08
25 5.1 53 183 o1 [ 143|152 [252 (242023 |22 41 42 [ 173 16.8 593 602 | 3751 | 3542 | 4832 46.75
35 62 [61 [92 93 [ 175 | 18728 [289 |23 |24 43 44 [ 182 193 65.8 604 | 4263 | 4057 | 5634 5381
43 11 63 |94 101 [ 218 [221 |317 32132 |33 5.1 53 |24 2338 714 755 | 5042 | 5182 | 6176 60.43
6.5 11 72 100 112 (234 |23 1423 4341 (42 6.1 62 |45 43 (8] 876 | 5633 | 5524 | 6845 66.73
85 8.1 82 [ 113 | 123 [317 324 517 |51 [53 [al 11 72 [ 307 314 1034 [ 1058 ] 6146 | 6035 | 72.36 7047
105 84 [84 [201 [203[371 [38 |62 |605]62 |63 83 82 | 438 50.2 1233 [ 1109 | 6824 | 66.57 | 8133 82.52
LSD(0.035) 001 (001 [01 0.1 (001 J001 [021 [022 (002 [002 [003 J003] 11 1.2 32 13 |42 41 53 5.2

WAP = Weeks after planting, 50% flowering = period when half of Roselle plants had flower

Table 4: Effects of poultry manure on Roselle dry matter (leaves, stem and root per plant) in per plant in
2019 and 2020 sessions
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Treaments(Pou Teaves dry weight per plant () Stem dry weight per plant () Root dryweight per plant (g)
Itry manure
Rates(tha))
2019 2020 2019 2020 2019 2020
GWAP 10WAP 0% GWAP | 10WAP | 30% WA | 10WAP | 30% GWAP 10WAP | 30% W 10W 0% WA | 10W 0%
Flowerimg Flowering | P Flowering Flowermg | AP | AP | Floweri | P AP | Flowermg
2019 2019 2019 2019 ng 2019
2019
0 936 1236 18.57 1418 11.24 152 1321 1.61 1531 3413 331 [ 1542 [ 2330 327 1378 | 2173
1.3 11.28 17.19 1034 2123 18.31 234 2633 242 38.12 49.98 756 | 2138 | 3334 6.73 2011 [ 3341
23 241 043 12.15 2416 7 231 1364 271 EjE] 3329 781 12321 [ 4012 6.03 2183 3331
33 1432 2134 13.73 2733 2087 323 337 343 34.82 627 834 [ 2817 [ 4343 783 2671 | 4114
43 16.11 2633 13,22 30.92 2417 413 33.89 312 4031 70.81 957 [ 3348 [ 3232 862 3133 | 3048
6.3 730 3632 3028 1811 3583 3151 6.78 3137 6.83 SENE] 9043 101 [ 4062 [ 5714 1077 [ 4275 [ 34723
6
83 2027 4427 3873 2114 4346 3534 7.67 6342 %6.11 778 63.20 9482 1435 | 33538 | 68.73 1511 | 32.16 | 66.32
103 1348 3131 4339 1437 157 4180 813 7481 10143 [RE] 7134 1239 183 [ 6217 | 7547 1745 [ 6032 121
9

MMean 0.7 06 14 14 2.1 23 02 03 31 0.12 41 3.1 04 2.1 23 0.02 14 12
LSD00.05

WAP = Weeks after planting,

50% flowering = period when half of Roselle plants had flower

Table 5: Effects of poultry manure on Roselle yield and yield components in 2019 and 2020 sessions

Treatments(poultry Number of Calyses fresh Calyses dry Number of pods pods fresh pods freshweight Seed weight 100
manure Rate (t/ha)) flowers per plant | weight perplant | weight per plant | per plant weight per per hectare (t/ha) per plant (g) seed weight
(g) plant (g) (g}
2018 2020 2018 2020 2019 2020 2018 2020 2019 2020 2019 2020 2019 2020 201 | 2020
9
0 5.11 4.22 3.25 2.79 1.36 1.03 5.11 4.12 45.43 37.26 | 0.342 0.235 37.28 31.42 2.17 | 2.14
15 8.23 7.31 5.73 4.25 2.47 2.12 6.23 5.34 63.52 58.15 | 1.435 1.216 53.57 50.38 | 3.63 | 3.51
25 8.34 8.12 5.82 5.14 2.34 2.23 6.34 5.42 65.38 61.73 | 1.511 1.321 57.34 54.19 3.82 | 3.74
35 9.12 8.22 6.12 6.04 3.11 3.02 7.15 6.34 72.45 65.38 | 2.113 2.083 64.28 62.36 | 4.15 | 3.92
45 9.31 9.14 6.27 6.35 3.25 3.14 8.22 7.13 78.51 73.25 | 3.121 3.084 74.59 70.24 | 432 | 4.17
6.5 11.12 10.11 | 7.34 7.41 4.24 4.27 11.33 9.41 93.74 88.42 | 4.143 4.125 86.48 89.86 | 5.58 | 5.32
[ 13.14 12.02 | 9.18 9.21 5.43 5.22 16.12 13.17 | 112.87 | 109.5 | 6.252 5.813 97.16 93.93 7.03 | 6.84
8
105 10.12 10,13 | 7.46 7.32 3.14 3.12 8.41 9.23 81.39 77.97 | 3.125 3.046 84.77 76.28 | 4.36 | 4.02
LSD(0.053 0.2 0.3 0.02 0.02 0.01 0.01 0.03 0.03 2.1 2.1 0.01 0.01 4.2 4.1 0.01 | 0.01
WAP = Weeks after planting, 50% flowering = period when half of Roselle plants had flower
x| 1 .
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