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RESPONSE OF WATER LEAF VEGETABLE (7a/invm Trangulare Jacg) 10
NITROGEN AND ORGANIC FERTILIZERS IN CALABAR AREA OF SOUTH-

EAST NIGERIA

ABSTRACT

U. C. AMALU, and B. F. D. OKO

(Received 25 November 1999, Revision accepted 28 May. 2000)

lavestigations were carried out to defermine the growth and yield responses of waterleaf (Taliniuin
traingulare Jacq), a vegetable crop, to different sources and levels of nitrogen and organic fertilizers at
the Teaching and Research Farm of the University of Calabar in a high rainfall area of Southeast Nigeria.
The results showed as expected, that yield performance was better in manured than in control plots.
Responses varied very widely with sources of manures in terms of vegetative growth and yields. Effects
of the compound fertilizer (NPK) were supérior to single fertilizer (urea) and organic manure (cowdung)
in that order. Average cumulative fresh weight of waterleaf under the different manurial regimes were
1.89kg; 1.65kg and 0.89kg for NPK, urea and cowdung respectively. Studies are, however, continuing
to enable us elucidate current fertilizer rates as well as develop optimum fertilizer formulae for intensive

Talinum cultivation in the zone.

Key words:  Water leaf vegetable, nitrogen and organic fertilizers, Southeast Nigeria.

INTRODUCTION

The common waterleaf vegetable (Talinum
triangulare jacq) is a dicotyledonous plant
belonging to the family portulaceae (Tindal,
1983). Of the fifteen spec:es of this family
;occuring in the warmer regions of the tropics, only
two varieties, (Talinum triangulare Jacq) and
Talinum portulaciffolium (Rahl) have been
identified in the West Coast of Africa (Hutchinson
and Dalziel, 1954). However while T
portulaciffolium serves as ornamentals, T.
triangulare is cultivated and consumed as a food
component by humans. Water leaf is a'important
vegetable crop in the West African countries. It
plays a vital role in the improvement of the
resource-poor farmers not only economically
through income generation, substitution of
purchases and employment opportunities, butalso
nutritionally through provision of greater variety
of food types and fresh foods. According to a
Food and Agriculture Organization Report (FAO,
1968), a hundred grams of edible leaf portion
‘Talinum contains 91% water, 25g calones 2.4gof
protein, 0.4g fat, 4.0g carbohydrate, 1 .Omg fibre
121mg calcium, 67mg phosphorous, 5.0mg iron,
0.08mg thiamine, 0.18mg riboflavin, 0.03mg
niacin, and 3 1mg ascorbic acid. This is perhaps
the reason whey Talinum leaves have heen used

over many years for the preparation of soups in
many dishes for human beings and the vines used
as fodder for livestock (Tindal, 1983). 1n Calabar
specifically, Talinum leaves are also prepared as
laxatives and curative portions for measles
(Akpan, 1981).

A number of investigations (Akpan, 1981;
Dimanochie 1997; Amalu and Oko 1998; Tarh,
1998) have shown that the water-leaf vegetable
crop responds well ‘to the application of
nitrogenous, phosphatic, and potassium fertilizers.
For example, the average leaf yield of water leaf
vegetable crop in the Calabar area was estimated
at about 330kg per hectare of farmers’ plots
(Dimanochie, 1997) while in similar fertilizer trial
conducted in the same plots, Tarh (1998) obtained
a higher yield average of 430kg/ha. This implied
that there was an immense scope for increases in
the output of this crop if appropriate agronomic
practices were employed.

At present, researches on the effects of fertilizer
application on the yield and qualitv'of watet ileaf
vegetable are still in their infuicy, though the crop
is massively cultivated on the coastal plain sands
of Calabar area in the Souvth-eastern rezion of e
couniry, For the foregoing reaiizai:ion and an
apparent paucity of information, an inorganic-
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cum-organic fertilizer experiment was initiated
and conducted over a two-year (1997 and 1998)
period to find out the effect of different sources
and levels of nitrogen and organic fertilizers on
the water leaf vegetable crop in Calabar.

MATERIALS AND METHODS

The trials were conducted during two consecutive
rainy scasons (1997 and 1998) at the University ol
Calabar Teaching and Research farmi. The site
had previously been cropped to soybean and then
fallowed in 1996. This resulted in massive
infestation of the site by several weed specics,
especially Panicum maximum, Cynodon dactylon,
Axonopus compressus, Aspilia  afrirana,
Centrosema pubecens and Euphorbia hirta.

The cowdung materials and five composite soil
samples taken from the top 15cm of the soil were
analysed for some properties. Contents of
nitrogen, phosphorus and potassium in the
cowdung material were determined according to
the AOAC (1965) procedures. Particle size
fractions were determined by the Bouyocous
hydrometer method (Day, 1965) using sodium
hexa-metaphosphate as a dispersant. Soil pli was
determined in a 1:2.5 soil; water suspension using
glass electrode pH meter. Organic carbon was
determined on 2 gram soil samples by the
dichromate wet oxidation method of Walkey and
Black as outlined by Jackson (1969). Total
nitrogen was determined on samples (sieved
through 0.5 mm mesh) by the Macre Kjeldahl
method (Jackson (1969). Available phosphorus
was extracted by the Bray No. 1 solution (Bray
and Kurtz, 1945) and estimated by the
molybdenum blue colour technique (Murphey and
Riley, 1962). Exchangeable bases (K*, Na', Ca**,
Mg*") were determined form the extracts obtained
after leaching the samples with one normal,
neutral ammonium acetate (NH,0ac) solution.
Exchangeable K' and Na' contents werc
determined on the flame photometer, while Ca

and Mg were estimated by the versenate titration
method. Exchangeable acidity was extracted with
one normal potassium chloride solution and
estimated in the extract by titration (Mclean,
1965).

Stem cuttings of Talimum triangulare obtained
locally were planted at a rate of one stem per
stand spaced Scm x Sem in some 0.0004 ha (2 m
X 2 m) plots giving a plant population of
4,000,000 stands per hectare. In 1997, eight
treatments consisting of nitrogen, phosphorus, and
potassium (NPK 1:1:1) mixed fertilizer at 20, 40,
and 60 kg N/ha, Urea applied at 20, 40, and 60 kg
Ntha, poultry waste at 10 tuiines/ha and a control

(no manurial treatment) were employed and ‘eac
replicated thrice. However, in 1998, cow dun
was used in place of poultry waste (poultry wast
has become expensive while cowdung coul
easily be procured at no cost). Cowdung wa
applied at 10, 20 and 30 tonnes/ha resulting in te
treatments altogether, each replicated thrice. Th
respective treatments in both trials were laid o
in Randomized Complete Block (RCB) desigr
and applicd two - three weeks before planting ¢
the stem cuttings.

Manual weeding of the plots was done using sma
weeding hoes as necessary and a harvestin
frequency of 21 days interval was maintaine
throughout each season. Prior to harvesting f
fresh weight data, other agronomic paramete

- such as plant height, number of branches, numb.
p

of leaves and length and breadth of the leave
were measured. Data were subjected to 2
analysis of variance (ANOVA) as described b
Steel and Torrie (1960).

RESULTS,AND DISCUSSION

The physical and chemical properties of the soi
(Table 1) show that the sandy loam texture of tl
soils during 1997 had altered slightly to loair

sand by 1998. This implied some lowering «

amounts of clay and organic matter in the soils, |
such textural conditions, the soils are general
non-cohesive and single grained. Chemically, t
soils are gengrally acidic, low in organic matte
total nitrogen and exchangeable bases, b
moderately endowed with available phosphoru
The poor fertility status of the soils can L
attributed to their composition of silicious lo
activity clays, (Enwezor e/ ol 1981) whi
naturally are predominated by quartz sand a
characterized by negligible influence of s

‘FTable 1: Chemical compasition of cowdung materinl and selected phisico-cheri
propertics of the soils at the University Veaching and Research Farm (199
1998)

Cowdung/Soil Saample Analysis 1997 1998
Cowdung Sample
Niwogen (%) ND* 1.61
Phosphorus (%) ND 0.
Potassium (%) ND L8O
Seil Sanple
Pasticle Sizes
Sand (Vo) 792 832
Sife (%) 74 5
Clay (%) 3.7 1.7
Cliemical Properiics
(2.5 soil: water) -5.5 4.2
Organic Carbon (%) 32 1.5
‘Total Nitrogen (%) 008 012
Avaitable phosphorus (ppm) e 60.0
Rxchangeable Potassium (imey/100gm) 0.05 07
Exchangeable Calcium (ineg/100gm) 200 0.20
Exchangeable Magnesium {meq/100gm) 1.00 0.40
Exchangeahle Sodium(ineg/ [pm) 0.04 0.10
Exchangeable Acidity (meg/100gn1) 20 283

*ND - Not detenmined. Values are means of composite samples.
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mineralogy and surface charge characteristics on Tabie 2: Effeet af nitrogen fertilizer and poultry manure on some vegetative growth
1 i characteristics and fresh weight of Talinun: triangulore (1997)
soil behaviour (Juo, 1981).
Treatnient Plant Number of  Leafl Area Number of Fresh Leaf
. N . 4 N it enves : Branches Weigh
The effects of different sources and levels ol I:::I;‘ Leuves ) Branches (lk.:).‘
nitrogen on the growth characters of waterleal p— o o T o o
vegetables are given in Table 2 for 1997 geason. NPK 20Kz Nha 15.;:) 3(3)3 ?3(31 1”7::: ;:ix;:'
+ S e h - X . . NPK 40K g Ntha 17.70 6. 6 h
The sources of nitrogen affected plant height over NPK 60K 5 Nfht Vo0 400 220 % 1 1750
X 1 i ' titea 20)(; N/ 14.30 5.30 0.66 16.00 8.50
the control when compared with both urea and e N e Teo 00 s ou 630
X i Ther ere iflerences Jiea GOK g N/ (4.30 5.00 0.63 15 60 610
poultry dxoan‘)gs. ['here were no (hil(}lu)cu l}“,m:’;d'\(:w.g: o o bes 15 ¢10
between the effects of urea and poultry droppings — — ” - -
™ H ” LSH 0.65 8 .3 S N LR
over the control. The yicld from the plots that
received 60kg NPK per hectare was signilicantly
superior to the untreated pk)tS. '[‘here were 1o Table 3¢ Effect of nitrogen fectitizer and catile manure on vegetable growth characters
differences among the various levels of urea N in and fresh weight of Talinum rangniare (Ist cut, 1998).
th@ii" effec{s on plam heighL Of the three N— Freattent Plant Number Numblier Leaf Leaf Leaf Fresh
sources, only the NPK source had anyssignificant Height of of beaves  Lenpth  Width  Aren  Weigh
S ~ (cm) Branches {cm) {em) (em?) t
effect on the number of leaves. The number of o
leaves was found to have increased with Control 18.4 16 350 12 16 700 0
1 M o Y > aaf area tncrence K 20K g N/l 58 24 e EX: 1.2 A6 0.8
increasing levels of nitrogen. Leafarea mu}ascd z:)t‘&:m:; 18 29 0 i e Moo
from 0.93cm? for NPK 20kg/ha to 2.20cm” for the NPK G0Kg Niba 19,7 27 26.3 31 17 90 19
7 Lhea 20K N/ha 10.0 27 26.3 3.7 1.7 9.0 19
NPK 60kg N/ha. Urea dOKg Nha 103 2.4 213 37 14 55 0.6
Urea 60K g N/ha 16.0 5.5 RAR 1.9 1.4 6.1 10
Cowdung 10t/ha 14,1 AN 28.5 3.2 1.2 4.0 0ns
1n 1998 (Tables 3 and 4), all the nitrogen sources, Cowdung 200k 12.6 2 22 10 19 e
. ] I , d i - { culs were Cowdung 30tha 132 3.1 26.4 15 1.3 48 0.6
regzu‘dle.ss of th.elr evels and harvest cuts ‘ o T - — " " R
ineffective in increasing both the number of
branches and number of leaves. The poor effects
N > H QC " o it lar ‘Fabie 4: Ffect of nitrogen fertitizer and cattle manvre on vegelative growth characters
OfSOL“CCS Ofn xytr(.)gen in 1998 were thus similar ‘()A and fresh weight yield of Talinwm triongulare (2' cut, 1998).
those produced in the 1997 trial. However, leal
area values of crops in the COHU'O' plOtS 1998 were ‘Y reatment Plant Number Nuniher Leaf Leaf Leat Fresh
-~ . e ] . Teight of of Leaves  Lenglh Witlth Arcu Weight
by far larger than those of crops in fertilized plots ©m) Bromches o emy oy ey
in 1997. Again leaf arca was influenced more by Control 16.0 2.9 19.2 3.4 13 4. 0.
. , o " 3 . - . H NPK 20Kg Nha 12.4 2.3 160.3 29 12 4.0 0.3
urea-N than by either MPK-N or poultry dropping N N v 2 102 i 12 L 03
- N NPK 60K g N/ha 137 2.5 200 34 1.2 16 1)
‘ tirea 20Ky Niha 1.9 23 16.6 3.5 1.3 EN| (1K
Urea 40Ky N/ha 12.0 22 ta.s 2.9 1 18 04
. . t e e Utcs 60K g Nrha 138 22 15.5 3. t.2 4.2 0.5
In Table 5 is presented the cumulative fresh Condimg b {11 > o o 1 wooa
. : . 2 waterleafc P fected Cowdung 20tha 9.6 19 15.4 25 1.0 2.8 0.2
weng!lt yield dam' for the waterleaf crop as af . Cowdung 30U 116 28 219 13 12 4y 0.6
by nitrogen fertilizers and cow-dung manure in e - = o ”~ o - ”
1998. Generally, the levels of the different —— - :
sources of nitrogen were not different from each
; - I y o1 hectare
Othcr' H(?WBVQI ’ When, NI K at GOkEN pet ,he(/{(“( Table 5; Cumulative fvesh weight yield of Tafinum triangulare as affected by nitrogen
was applied, fresh weight yield became higher at fevtitizer cattle manure (1998).
3.37kg than all the other Iévels tested. This was Nitrogen Fertifizev/orpamic Manure Cumuiative Fresh Weight (kg
followed by urea-N source at 20kgN per hectare ol 161
. ~ . ~ . K 20k g Nha
which had 2.53kg.  The effect of cow-dung NP 20K N 20
. TP e g NPK 60K g N/h: 1.37
applied at 10 tonnes per hectare and 20 tonnes per Uren 20K Nl bk
hectare on fresh weight yield was least of all as Urea A0k Nt 001
PR rea o 13 iR N
each had 0.80kg. Surprisingly, the controf plot Cowdung 10/ha 0.80
. § Cowdung 200 .80
vegelable crops, which depended solely on P N
available soil nutrients, out-yielded those on plots o 1S 0.05 NS

that received cow-dung (at all levels) as well as
those on some of the plots that received various
fevels of treatinent applications, 60kg/ha ol NPK
and 20kgN/ha of urea, produced yields which
were superior to that (1.63kg) in control plots.

which induced soil phosphorus and potassium
deficiencies. Fresh weight yields of 1.10kg and
1.2kg for NPK (20kgN/ha) and NPK (40kg N/ha)
respectively were also indicative of this assertion.
Urea nitrogen source appears not to be as effective
as NPK compound fertilizer. The waterleaf
vegetable crop therefore would benefit more from
a compound than from a straight nitrogen

These results, however, seem 1o point to the need
for a high level of the major nutrients as indicated
by the influence of NPK at 60kgN per hectare
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fertilizer. This implies that only the large-scale or
medium scale farmer may  benefit from the
advantages of this often scarce and expensive
fertilizer. The yields obtained via the application
of cow-dung, though not as high as those from
mineral fertilizers, cannot be totally put aside as
unprofitable. Resource-poor farmers can make
moderate profits from use of cow-dung materials,
especially as they are relatively readily available
and are obtainable at no monetary cost.

The results of this investigation showed varied
growth and yield responses of waterleaf vegetable
to different sources and levels of fertilization.
The low fresh weights of vegetable from the
control treatments in both 1997 and,1998 were
therefore not surprising. Besides the pre-
treatment soil analysis (Table 1) had shown_that
the major plant nutrients were low to severely
deficient in the trial plots. The levels of soil
nutrients may not have been sufficientto exertany
positive influence on biomass yield. Responses to
nitrogen, phosphorus and potassium treatments
were generally high in 1997 and 1998 plantings.
These were possibly because nitrogen is directly
used in the synthesis of amino acids and hence in
the synthesis of proteins while phosphates directly
enter into the composition of nucleic acids. The
chemical combination of nucleic acids with
proteins may have resulted in the formation of
nucleo-proteins as postulated by Hukkeri (1968).

ACKNOWLEDGEMENT

The guthors acknowledged with immense
gratitude the financial support of the National
Institute for Horticultural Research (NIHORT),
lbadan, Nigeria in the execution of the
investigations.

REFERENCE

Akpan, E. S., 1981. Effect of Colchincine on
Talinum traingulare (Jacq.) wild.

Unpublished report, Department of
Biological Sciences, University of

Calabar, Calabar, 30 pp.

Amalu, U. C. and Qko, B.F.D, 1998. The effects
of fertilizer application on some
agronomic parameters of Talinum
Triangulare in Calabar.  Preliminary
report on Nationally Co-ordinated
Research Projects - Horticulture and
Vegetables, 28pp.

AQATC, 1990. Official and Tentative methods of
Analysis, 11" Edition. pp. 328-334.
Association  of Official  Analytica)
Chemists. Washington D. C.

Bray, R. H. and Kurtz, L. T. , 1945.
Determination of the Total N, Organic C
and Available forms of I in soils. Soil
Science, 59: 39-45.

Day. P. R. 1965. Particle Iractionation and
particle size Analysis. [n Methods of Sot)
Analysis (Liditor: C. A. Black) Part 1.
Agronomy No 9, 545-567, Amer, Soc.
Agronomy, Madison, Wisconsin.

Dimanochie, C. E.. 1997. Appropriate Fertilizer
Needs for Talinunt tricngulare in Calabar.
Unpublished Research Report, Dept of
Crop Science. . University of Calabar,
20pp. -

Enwezor, W, O., Udo, E. J. and Sobulo, R. A..
1981. Fertility status and productivity of
“Acid Sands”. In “Acid Sands of
Southern Nigeria™ SSSN  special
publiication monograph No. | E. J Udo
and R. A. Sobulo (editors). 56-73.

FAQ, 1968. Food Composition table for use in
Africa. FAO and US Department of
Health Limited, London, 41pp.

Hukkeri, S. B., 1968. Effects of nitrogen,
phosphorous, and potash on the yield and
quality of potato. Indian journal of
Agricultural Science, 38, No. (5), pp.
845-849.

Hutchinson, J. and Dalziel, A., 1954. Flora of
West Tropical Africa. Crown Agents for
Oversecas Government and
Administration, pp. 136-137.

Jackson, M. L. 1969 Soil Chemical Analysis.
Advance Course, 2" Edition pp. 217-224.
Eiiglewood Cliffs’ Prentice Hall Inc.
New Jersey.

Mctl.ean, E. O. 1965. Aluminium. In: C. A.
Black (Editer) Methods of Soil Analysis,
Part 2. pp. 986 -994. Agronomy No. 9,
American Social Agronomy, Madison,
USA.

Juo. A. S. R. 1981. Mineralogical groupings of
soils with variable charges in relation to
management and classification.
International Conference on Soils with



RESPONSE OF WATER LEAF VEGETABLE ( 7ulinum Trangulore Jacg)TO NITROGEN AND ORGANIC FERTILIZERS IN CALABAR AREA, SOUTHEAST MIGzaIA 11

Variable Charges. Palmerston, North
New Zealand, Feb., {981, 11-18.

Murphey J. and Riley, J. P. 1962. A modified

single solution for the determination of

phosphorus in natural waters. Anal.
Chem. Acta. 27:31-36.

Peech. M. A.rDean L. T. and Fielding, R. T.,
1947. Methods of Soil Analysis for
Fertility Investigation U. S. Department
of Agriculture, Circular 757.

Steel. R G Doand Torete, 3 DL 1980
Principles and Procedures of Statistics
with special Reference o Biologieal
Sciences. McGraw-Hill Book Company
inc. New York.

Tarh, D. A, 1998. The elfects of fertilizer
application  on  some  agronouiic
parameters of Tulinun Triangulare
Calabar.  Unpublished research report,
Department of Soil Science, University of
Calabar. Calabar ,30pp

Tindal, H. D. 1983, Vegetables in the Tropics,
Macmillan Educational Publishers {ad,
London, 81pp.

Walkley A. and Black 1. A. 1934 An
Examination ol the Dtjeraat’ Method of
Determining  Soil  Organic  Matter
Proposed Modification of the Chromic
Acid Titration Method, Soil Science.
37:29-38.






