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aBsirrAacy
Uptimum spacing and nitrouen fertilizer application rates tor
maximum yield and guality of edible fresh leaves of Corchorus
elitorius were studied at the University of Zambia Field &Station
during January to May 19492. The nitrogen levels were 0, 40, 80,
120, 160 kg ha "*. Intra-row spacings were 20 om, 30 cm, 40 cm and

broadcastinn. Inter row spacing was 40 cm in all plots.

the rnsultﬁ indicated that leaf yields were higher with nitrogen
fertilizer application as topdressing than the control. the hinhest
leat yield was 1.44 t ha * obtained at 40 ko N ha~-' with the
lowest yield of 1.02 t ha * ftrom the control. There were 1little
ditference in crude protein and taste between control and
tertilized plots. The crude protein was highest in wide spacing of

40 cm % 40 com and was lowest in broadcastinng treatments.

1t was concliuded #rom the results of this experiment that maximum
leaft yields were obtained through applying topdressing fertilizer
ot 40 kg ha-1. The crude protein and taste improved where spacing
was done compared to broadcasting. Positive correlation indicated
that an increase in leat yield was accompanied by crude protein

increase.

there is need to renpeat the study durinp adequate raintfall
conditions asn the present results under drounht may not be a true

vetlection i the perforamance of the crop.
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L. I[NFRODULC Y TUN 1

1.1 A BRI HISTORICAL BALCKRUUND

torchorus olitorius is both a leaty vegetable and stem fibre crop
of international importance (RAkodora 198%5). It's origin is thought
'bo be India (lindall 1988), but Urubben (1'377) as quoted by Rkodora
{19859) maintained that its primary centre of origin is Louth Lhina

and the species was taken to India at any early date.

fhe species isbknown by several names. In Unglish it is called
Jew's mallow or Jukte leaves {Lobley 1965) and in Zawmbia 1t is
called Lusakasaka (Bemba) and Cikombo <({onga) (Ministry of
Agqriculture and Wateer Development 1983 and Muntemba 19/77). It is
une of the indijgencus vegetables in Zambia (Minnoshi et al. 1990).
{t's production is in small quantities for local consumption and is
userd as a relish taken with nshima {(cooked maize flour) in Zambia

(Chibiliti 19J91).

Generally this vepnetable appears as a weed in cultivated crop
tields and its potential as a cash crop has not been fully

exploited (Vernon 1983).

Hlthough some studies have been done about its fertilizer and
spacing requirements, litile has been done to assess its taste as

affected by nitrogen fertiiization.
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1. I[MPURTANCL WY CURCHORUS OLITORIUS

Corchorus olitorius is widely used as a leat green vegetable in the
Middle East, Egypt, the Sudan and tropical Rfrica (Purseglove 1964,
Vernon 19303, Westphal -Stevels 1986, Mingoshi et al. 130 and

Chibiliti 1991). Vhe leaf lamina is mucaliginous {(slippery) and in
most areas it is cooked with bicavbonate of soda (MAWD 1983,
Purseglove 1968, and Whitby 19/3). Consumer preference is for young
leaves with Llow tibre content ohtained ftrom terminal parts of
mature stems and its immature seeds called 'Hush Ukra’ are eaten in

Mineria (kodora 19ya) .

ltlorcharus plitorius is also be used as medicine for diseases such
as ponorrhoea, bladder complaints, chest pains and tooth ache (FRU
19840 and Cobley 1960 . The seeds are used for chicken feed {Johnson
and loleman 1YH2). 1t can also be dried and preserved for use

during periods of scarcity (G111 19723 .

table 1 has data comparing the nutritive value of Corchorus
aelitorius to other wvegetables. Nutritionally, tropical indigenous
venetables are a cheap source ot protein, vitamins and minerals 1in
Lhe diet ot people livinp in rural areas of Zambia (Mingoshi et
al.1990). Tropical indigenous vegetahles are easy to produce with
minimum inputs, preduce seed under local conditions, are relatively

tree of pests and diseases. They are highly adapted to the local



TABLE t:  CUMPUSITIUN UF CERTAIN LUCRAL VEBETADLES CUMPRARLY WITH

CUNVUNT TONAL VEGETRBLUS PUR 100 UIF EDIBLLE PURTIUNS

Name bProtein Minerals Ca 1lron Vit A 1hiam. Hibflav. vit C
{n) ig) tmn) (mn) (1) {mQ) (mn) {mn)

CUNVUNT TUNRAL

VEGETABLES

{abbane 1.8 0.6 64 0. 75 0.00 0.0 &7

Lettuce 2.1 0.2 W 4.3 .3340 0. 06 0.13 21

Carrot 0.4 1.1 80 2.2 3150  0.04 0,02 3

Tomato 1.9 0.6 20 - 3300  0.07 0. 01 31

UNCUONVUEN T TUNAL

VEGETABLES

Amaranthus 4,0 2.7 397 2h.h 9200 0.03 0. 01 Y4

tleone 4.8 - 28 6.0 HO0O - - 135

yynandra

Corchorus Sp 4.5 - H3l8 19,48 12010 0.13 0.21 a1

Swépt potato - 107 6.0 bHbbb 0. 12 0.20 32

leaves

GUURCE: ANUN {(1971) - FUUDSTURES,

NOTIUNAL FUUD AND NUTRITIUN

CUMMISSI0UN, LUSHKA.
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tropical envivonment and soil conditions when compared to their
exotic counterparts (Mnzava 1989 and Chibiliti 1991).

However, indigenous African wvegetables are often neglected or
unused due to ignorance about the essential nutrients they contain
in preference to usually expensive foreign foods. This has at times
led to nutritional deficiences resulting in miserable diseases such
as kwashiorkor, wmarasmus, night blindness, beriberi and oedema

{Maing 198,

Nutyritionists and others have started to encourane people to prow
and eat local vegetables on a larnpe scale. HMresently most of
indinenous veyetables are not really cultivated instead they urow
as weeds in cultivated tields (Nkhoma 1989). Researéh and Extension
should embark on the multiplication and popularization ot Carchorus
baJitorjus in the Southern HAfrican Development Community (SADE)

region and add informsation on indinenous venetables.

1.3 S1ATEMENT OF THE FRUBLEM

t;ome of the problems associated with Corchorus colitorius are lach
of awareness abot its nutritional value {Bnon 1971) and inadeqguate
information about its cultural practises (Httere 1990). 1t has
velatively low yiels about 4 tons/ha {(Mingoshi 1987). More
attention 1% éaid to cash crops than indigenous veyetables
tYoudeowei et al. 1986, HNhihoma 1UYH9 and Ferguson 1990), and
nenerally it is considered as an interior orop (Temba 198H and

Minqoshi et al. 14490},



L. & STATEMUENT (7 OB JECT TV

this trial was aimed at:

(a) establishing the optimum level of nitrogen application needed
to pive maximum leat yields and gquality of torchorus aolitorius

in Lusaka

{h) determine the optimum plant spacing required to achieve

maximum leat yields and nood leaf quality, and,

(¢) to identity phenotypic corrvelations which might exist hetween

plant prowth cumponents studied.
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a1 B VAN

{.archorus olitorius Linn (¢n = 14) helongs to the family liliacea
tVernon 1983) with the genus Lorchorus containing over thirty
species which are tairly widely distributed throughout the tropics
tLobley 195%7). 1t is an annual plant which matures in three to
t+ive months on averane depending on the variety, the length of

i

the nrowing season and the environmental conditions (Das 1Yb8).

the species though an annual may exhibit facultative perenniality
under "dump heap” environments with geood drainage particularly
amonn the late flowerinn types (Akodora 1980).

the species can toclerate shade and it is recopgnized by simple
undivided leaves with toothed ednes arisinn sinply. A pair of
stift hairs are tound near the hottom ot the leat and another
pair where the leat joins the stem. The leat has a shiny upper
surtace and rounher under the surtface and it is tasteless when
thewed (Kirhy 1963). the flowers, are small and yellow, with a
10- ribhbed pod without horns at the top which splits when ripe

inte tive senments {Vernon 14483).

. 1.1 ADARTATIUN
tiorchaorus clitorius ocours wild in Asia and Africa and has become

naturalized as an escape from cultivation in most tropical rengions



(Purseglove 1963). [t is an annual weed that grows in areas less
than 1000 mm rainfall (Vernon 1983). [t does well in hot wet
conditions (MAWD 1983) with a maximum temperature of J35°C and
wminimum temperature of 227 (Tindall 1988). Although it is treated
as a " tolerated" weed and allowed to grow with the crop, in some
areas the seeds arse saverd and sown deliberately in the tields o

garrderns (MAWD 19.4) for Ffuture use.

2.2 MANAGLMUNMT AND MARKLTING

Mroduction ot local vegetables is done in a traditional manner
.with & minimum ot inputs. Feople rely on themselves or on their
elders in management ot local vegetables and no puidance is niven
by extension workers (Mingoshi et al. 19%90)., Althounh horticulture
is covered in the training of extension workers, students learn
more ahout exotic varieties than indigenous venetables. Local
"vpgetable production, nathering, preservation, marketing,
purchasing and preparation are largely the responsibilities of

women (Minnoshi et al. 19490).

in rural areas veyetable preoduction conflicts with intense labour
preriads for major food crops and cash crops and the production ot
vegetables 15 niven lower priority. Lbittle or mno support is
niven to encourane continued cultivation of local vegetables
Minnoshi et a&al. (1%490) yet the cost of producinn and buying

conventional vepnetables are ever increasing (Nkhoma 198Y).



H
Minngoshi et al. (199N reparted that marketeers of local venetables
often have their business in separate stalls, on the side ot the
wmarket, on the yround rather than on tables. In recent years the
gqovernments of SRAL wember states have begun to recognize the
strategic importance of horticulture especially vegetables (SANeC
187 and Kyomo 19838). In nut;ition posters the local vegqetables
are presented togethevr with the exotic vegetables (MRAWD 1'38.3) and
there should be more programs aimed at encourayging tamilies to

consume local vegetables {(Mingoshi et al. 19900,

[n town people ronsume less local wvegetables because of the

Followinrn reasaonss

- { ocal vegetahles are not in abundance in the markets
hecause they are not commercially grownjg and
same people feel that local vegetables are inferior to
exotice so they do not buy them even if they tind

them at the market.

In rural areas people consume more local venetables than in towns
tor the following reasons:—
in rural areas, local vegetables are easily available
especially at the beninning ot the rainy season and
duriny the rainy season.
Money is not reguired to buy venetables because the

majority nrow wildgy



- I‘'amilies save seeds of some types of local vegetables
and they grow them yearly.

- fhe production of exotic vegetables is low in most of
the areas, armi,
relishes like meat and fish are very Scarce in some
areas and chickens though plentiful are in some homer

rarely consumed (MOAWD 1983).
.4 NITROGEN R&TE PAND LEAR YIELD

Nitronen is the most limiting nutrient element in most tropical
sails (Youdeowei et al. 1%H6) and nitrogen deficiency is one of
the problems that concern farmers. Nitropen deficiency can result
in a complete crop failure and as a result, it is now a common
bractise to apply nitrogen fertilizer to most corops, as @&

precautionary measwre {(Siyinda 1989).

Nitronen applied as top dressing was bhetter utilized by the
plants than nitronen applied as base dressing in egaplants (Zyambho

1904 .

Lrop responses to N, can vary widely amonn sites and years,
accordinn to the prevailing weather and soil fertility (Hay and
Walker 198%). Local vegetables such as Coarchorus species are
capahle ot producing at low levels of available nitrogen at which

exotic venetahles fail {(Minnoshi 1987).
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tChikoye (1')H6) fountd that nitrogen source did not have a
siynificant ettect on leatf yield of Brassica carinata, (leome
gynanmndra and Lorvhorus olitorius. Uther studies daone to some
indigenous vegetables in Lambia indicated that nitrogen
fertilization increased leat yields. For example, Nkhoma (198'))
did a study on the respaonse of Cleome tn nitrogen fertilization
and tound that A0 kg B ha * of ammonium nitrate gave maximum leaft

 yield.

2.4 SPACING AND LEHF VYIELD

Hdequate spacing for crops is important for ngood yields since it
optimally reduces interplant competition for sunlight, moisture,
and nutrients (Youdeowei et al. 1Y986). Plants branch freely when
found sinnly on fertile spots while close spacing reduces
branching, but rather increases plant height due to competition

tor sunlinht (Akodora 198,

Mathai (1988) indicated that tarmers should use wide spacinn
bietween rows and within rows it the moisture supply i1s likely

1o become deficient. ‘This allows the root system of each plant a
nreater volume of so0i1l from which to absorb water and nutrients.
How and plant spacinns may be close if the plants, requirement

tor water and nutrients are adequately provided.

the control of plant population is one of, the simplest ways to

control the amount ot light received by individual plants. When



i1
plants are grown mclose together mutual shading prevents direct

light from reaching all but the tops {Marschneyvr 1'9'30).

2.9 PLANT HEIGHT

Gupta (19Y53) observed that the height and number of internodes ot
{orchorus colitorius were sinnificantly reduced in plants
teticient in nitranen.» tikodora (1985) indicated that the vegetable
jute types are shorter than fibre jute types and branch

pmofusely.

Hay and Walker (1943 reported a significant correlation hetween
plant height and number of leaves per plant. Jall plants had more

leaves per plant than shorter ones.

.6 NUMBILR UF BHANCHES FER OPLANT

Lompetition between adjacent plants especially for solar radiation
results in a large proportion of the potential branches not
developing beyond the bud §tage or to die prematurely {Marschner
1940). The extent ot branching 3in a given crop is largely
determined by mananement and in particular by choice of species,
cultivar, plant population density and by nitrogen fertilizer

application (Marschner 1990).

./ LEAF NITRUGEN
it all eusential wutrients nitronen appears to have the most

prrotound ettect on plant orowth and development. 1t promotes
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venetative ygrowth and imparts deep green colour tao foliage
{Youdeowei et al.19H6). Llienevrally, a number of factors inherent
tuo local environment can considerably influence the nutrient
contents of toods. these factors include seasonal variations, soil
fertility, maturity, time of harvesting, length. of storage and

expaosure to market (Yujicic and Vujicic 1Y971).

the nutritional status of a plant is better reflected in the
mineral element content of the leaves than in that of other
plant orygans. thus leaves are usually userd for plant analysis

{Marschner 1990).

S.8 CRUDLE PRUOVEIM

tipena and Kyomo (1900) indicated that Cerchorus olitorius had
trude protein ot 4.7%. FAlh (1982) reported its protein content
1o be H.6X. MWD (3149835) indicated that it contained 4.5 % of
frotein per 100n ot edible portions. The protein content ot

Lorchorus olitorius ranges from 1.9 — 6% (lindall 1248).

.9 TALIE

Taste is sensation which is appreciated by the taste buds on the
tongue (Arthey 1U6L}. Local vegetables like Carchorus aclitorius
are often cooked with socdium hicarbonate (MAWD 1983). However,
most local venetables &re popular and often preferred to the

exotic ones, because of a bhetter taste (MAWD 1983).
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4. MARTERIALS AND  METHUODS

.1 UXPUERIMEN AL YHITE

this experiment was carried out at the University of Zambia,
tichool ot HAoricultuwral Sciences Field Station in LUSAKA during the
1942 growiny season. Lusaka is located between 1he23’8 and 2328’5
vat,an altitude of 1140 - 1¢m4 m above sea level. 1t experiences
an ‘average annual rainfall amount of about 800 mm. The
vlimatolonical data which prevailed durinn the period of the

experiment has been gpiven in Appendix 1 -11.

Loil analysis which was done at the beginning of the experiment
indicated that the spil is sandy loam with both clay and silt
beinn 1less than 0 percent. 1t had low amounts of nitrogen
{0.%),  6.00 ppm F/kp soil and low K (0.11 mn/ 100 o of soil).

The s0il pH was 6.3 in Calla.

LU1TE HISTURY

13049 - Tomatoes.
14990 - bireen beans.
1991 - Matze.

1949 - Larchorus oilitorius {Lusakasaka).
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d.2 EXbERIMENfHL DES [UN
The experimental desinn was a split plot with nitrogen levels as
the main plot ftactor and spacing as the subplot factor, and

replicated three taimes.

Ge 3 CLLTURAL PREETIRES

ARG J LLand preparation

fthe experimental land with a total experimental area ot 750 n¥
was plougyhed using a disc plouygh in December 1991 and harrowed to
nive a fine tilth. 1t was then divided into three blocks which
were 30 n= with five main plots which were 30 m® each. kEach main
Pplot had four subplots of & m™., The plots had ridges at the edyes

to prevent tfertilizer dritt eftects.

Bd. 3.2 Plantinn/sowing

the trial was conducted trom 30th January to 16th May, 1992, The
reeds were sown  O.v centimetres deep in the subplots. Intra-row
spacinys were 20 cm, 30 cm, 40 ocm and broadcasting respectively.
L ach subplot had four rows which were 3.75m long with an inter-
yow spacing of 40cm. The width of the subplot was 1.6m. The field
plan showinyg blocks, main plots and subplots has been gpiven in
Hppendix 111. In this study Corchorus was nrown under rainfed
conditions. flthounh 1/4 kuy seed was used in each subplot
thinning was done to get the correct plant population Just betore

topdressiny was done.



ipacing codes wevra: LUDL SPRACING {(cm)
1 40 x 20
& 40 x 30
3 40 x 40
& BROADUAS TING

A basal dressing of tompound *D? (M1O), P(20), K1) and 8 (10)
was applied to all subplats at a rate of 200g and this was
broadcasted prior tn sowing seeds. lieeds were obtained trom the

Zambia Seed Company (ZOMSUED) in Lusaka and were locally produced.

the germination percentage of seeds determined in the laboratory
was BU% (Appendix [V). the subplot with spacing 40 cm x 20 cm had
5? plants, subplot with 40 om x 30 cm sparcing had 39 plants,

subplot with 40 cm x 40 cm spacing had 2/ plants and the

broadcasting subplot had approximately 150 plants.

d.3.3 UWeeding

First weedinn was done two weeks after planting using a hoe and
thereafter weeding was done twice every two weeks till plants
formed.a dense canopy. Gapping was done to replace seedlings that
showed signs of wilting by transplanting thinned plants at two

weeks after planting.
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3.3.4 Fertilizer application
Nitrogen (Ammonium mnitrate, 34%XN) was top-dressed to relevant
subplots in H split applications starting two weeks after
emernence. The total amounts applied per treatment were as

10llows:

LODE S TRLATMENT kn N ha-?
by )
My HO
Mo . iy
N 120
M. LGO

fhe ammonium nitrate was applied every two weeks at a rate of ¢
per subplot for NU, 24n per subplot for N1, 48g per subplot for
N&, 7 per subplot for Ni, and 9Gn per subplot for N4 applied

tive times (Chilufya 1990). 1t was broadrast and incorporated into

the so0il using a hand hoe.

A 4 DA GO ECTIUN AND ANALYYSTHR
Duriny the experiment, the data recorded was collected trom
plants in two middle rows at the same time at ten o’clock in the

morning at Y0 days trom planting.

Tthe parameters recorded were:
{a) Number of branches per plant from five plants picked at

random per subplot.
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{b) Plant height ot five plants picked at random per subplot.
() {‘resh leaf yield per plant in grams (n} from tive plants

picked at vramiaom per subplot.
1) Dry weinht of harvested leaves
(e) Leaf nitronen in percentange
() t:rude protein ralculated from leaf nitrogen analysis.
1) faste of rconked leaves using scores 1, 2 and 3, where |

is ticod, 2 is flverage and 3 is Bad.

a) dMumber of bhrancches peyr plant was obtained by counting the

number of branches of five plants per subplot picked at random.

h) Plant heinht was determined from tive plants picked at randowm
per subplot wusinig a ruler measuring from soil surface to the
shoat apex. It was also recorded at 4, 11, 13 and 15 weeks atter

sowing to observe & Lvend in the nrowth of th= plants.

) leaf yield (fredh weight) data was obtained by harvesting six
trifoliate leaves Frow two branches per plant above twenty
contimetres height so0 as to nget leaves which were not touching
the nground. A1l leaves coillected trom each subplot were placed in

plastic bags with woistened paper to reduce moisture loss and

taken to the laboratory for weighing using an electric balance.
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The leaf vyield was determined from any five plants picked at
random. [t was also determined at 2, 11, 13 and IS5 weeks after

sowing to get a trend for dry matter yield.

d) Dry weinht of harvested leaves was determined after oven
drying ot fresh leaves. lhe leaves were placed in separate paper
bans and oven dried tor ¥4 hours at 10%5-1102 C and cooled prior

to weinhing.

e) Leat nitronen was determined usinn the method of Hraadstreet

(1U60).
M1 HOULD
i. l.eat laminae collected trom the field were put in plastics

to aveoid moisture loss and taken to the laboratory for
analysis.
2. The samples were oven dried at 10b-110 “C to constant
weight tor 24 hours.
A. The dry samples were gpround using a Glen Creston PMicro
Hammer Cutter Mill (&8B0O) to pass through 1-mm sieve
4, Iried leaves (2n) and catalyst () {(composed of 100n KabU.,
10 Cubls. BHaU and 1y Selenium powder separately ground,
mixed tonether and the mixture apain npround in an anate
mortar) were cuvered in ashless Whatman Faper No. 41 and put
in Macro- Kjeldahl flask and 30 mls of concentrated HabU.

(Y8%) was added
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o 18 he mixture was heated For three hours at 4H0 2 and
hivrounht to the steam distillation apparatus.
b. fhe snlution was made alkaline with MaUH. the distitlation
started immediabely.

{NHg) = ), & dtatH = NMa=SU. + OMHz + SHa=l)

the ammonia that was released was captured quantitatively in an
excess of boric acid (HxBU=-) in the presence of a mixed indicator
and finally the solution 0.01M Hydyrochloric acid.

The boric acid was prepared by adding 20 Analar Horic acid
dissolved in about "0 ml of hot water, cooled and 20 ml of a
mixed indicator adrded which was also prepared by dissalving Q0. 1lqg
bromocresol freen amd O.75) methyl red in 100 ml of ethanol.
Then O.1M sodium hyilroxide (NaUH) solution added dropwise until
the colour was reddish purple with a pH 5,01, The ammonium borate
Formed (Nli.H=Bll,) by the reaction of NHz with HzBllz was titrated

hack to Hzills with a standard HUCL (0O,.01M) solution.

Hraadstreet (1965 formula to covert cm? HUL used durinn the

titration to X N in the leaves is 11—

X N = (cm* HUL used — blank) x 0.14 x 10 =g x 100

-

WUeight of oven dry samples

1t ml of O.0IN HUl neutralizes 0.0014 g of Ny therefore,

% N = 0.0014 x (Maolume af HUL used for sample — blank) x 100

weight of sample
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. CRUDL PRUTLEIN
‘the percentaue of N was then expressed in terms of Crude Frotein
(CH) and calculated as follows:—

% CH = % N »x &.20 (FRU 1982) .

K. TALTE DETERMINATIUM

thise was done +pllowinng the recommendations of the National tood
and Nutrition Commiesion {(Fersonal Communication) in lusaka., Fresh
tpaves harvested from the plot {(100m) were cooked in a stainless
cteel pot with bicarhonate of soda {(1/4 teaspoon), sodium chloride
{1/# teaspoon) and L0 ml water. The cookinn time was 1D minutes

prer sample.

the leaves were cleaned to remove the dirt and cut into smallevw
pieces using the knife, and then put in beiling water. Soda and

salt was added.

Mine panelists tasted all cooked samples Corchorus plitorius and
rated usinn score 1,8, and 3 where 1 was Good, &2 was Averane and
A was Bad. ‘the attertaste was killed betwwen samples by cleaniny
ihe mouth with water. Yppons  and  saucers were used whilst

tLasting.
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the results of plant heiubt, number of hranches per plant, leat
tresh yield, orude jrotein and taste are represented in lables

v - 6., Witronen ftertilization had signiticant effect on leat
yield while spacinn had a signiticant effect on plant height.
There was significant interaction between leaf crude protein and

taste.

LFFFUTS UF NITROGEN A8 TUHDRESSING

Ythe highest leaf yicld was 1.44 t ha-* when 40 kg N ha”™! waw
applied while the lonwest yield was 1.02 t hba-* when nitropnen was
not applied as topdressing (O kn N ha -t CUNTRUOL) (Table ). The
trend of leai dry matter accumulation decreaned as the plant

approached maturity (Fin. 13

Nitronen as topdressinng had little eftects on plant heinht, number
vt tranches per pltant, (%) crude protein and taste. Plant height
was (71 cm) when 120 kg M ha * was applied and lowest (D% om)
when nitroyen was  not applied (0 kg N ha—t CUNTRUL). Crude
prrotein was 2.45% at 120 ky N ha "t and ~.10% at U kp N ha™!
(COUNTRUL). ‘the taste score was 2.17 at U kg N ha™t and .83 at

$HO kg N ha~* {Table .
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Fig 1. Effect of nitrogen on dry matter vield

during the growth period.
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Plant spacinn had signiticant etfects on crude protein and taste
{table 3). The highbest value of orude protein was 2.61% from
40 cm x 40 cm plant spacing and the lowest valup was 1.98% tyam
troadcastinn. the hinphest taste score was 2.09 trom 40 om x 20 om
and 40 cm » 30 cm plant spacinns and 40 cm »x 40 om spacing and

broadcasting pnave the lowest taste score of 1.8b (lable 3) .

Mlant spacing had little ettects on leat yield. Tthe leaf yield
was hinh at 40 x 0 om spacing beinn 1.46 t ha- and low from

inrondeasting heinn 1.23 t ha-f (ltahle 3).

Mlant heinht was hinhest in broadcasting plots and lowest 1imn

40 om % A0 cm spacing (Fig.2). The interaction of nitronen and
spacing was sinnificant for crude protein and taste. (hrude mrotein
was highest at 3.06% at O kg N ha-* and spacing of 40 om X 40 cm

and lowest (1.59%) at 160 ko N ha ! and broadcastinnp (lahle 4).

|l or taste, the highest score was &.7/78# obtained from Okn N ha *’
and 40 cm » 40 cm spacing. The lowest score was 1.772 obtained

tyrom B0 kg N ha ! and 40 cm x &0 cm spacing {lable ).

Llomponents that were bighly signiticant in correlation were trecsh

teat yield anainst crude protein (0 = O,04hHA* ) (Jahle 6).
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Fig 2. EFFECT OF .SPACING ON PLANT HEIGHT
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Sinnificant corvelatinons werae observed between taste and fresh
leat vyield (r=0. 36'9*) and between plant height and fresh leaf
yield (r=0.378%) {(Vtable 6.

l-or the rest ot the parameters, there were no signiticant

correlations (lable D).
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A

e DISLUSS TUN

First of all the eosults indicated that nitrogen fertilization
niven as topriressing increased leat yields of Corchorus olitorius
(rable ). ALl fertilirzed plots had higher leaf yields than the
control. A similar nhservation was also reported by PMnzava (1986
antd Lhilufya (1990 whaerae nitrongen fertilization increased leaf
yields ot Corchorus oglitorius as compared to the control which
vesulted in low leat yields. The highest leaf yield of the
present study of 1.8 t ha ' was obtained at 40 ky N ha 1,

fhe lowest leaf yield of 1.02 ¢ ha * was ftrom the control

(O kg N ha= ') as topiressing (lable 2). The response of Corchorus
in this stwly is similar to the study done by Mnzava (1'986) who
found that there was no response 1in increased leaf yield heyond
40 kg N ha * althounh he ‘grew on a clay soil on a different
Vlucation.

in spite of the tindinns ot the present study Chilufya (1990)
achieved the hinhest yield ot Corchorus at a nitronen level ot
170 kn N ha "*, but wusinn a ditterent spacinnp, irrigation and no
basal nitrogen dressinn. in  the present study under rainted
ronditions and low moisture supply & nitrogen topdressing above
40 kn N ha™’ could not be used +or leaf production by the
t:orcherus plants. 1t seems that for resource poar emall scale
tarmers without irrination faci}ities only low nitronen levels ot

rostly fertilirers contribute to a yield increase.
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The control resulbtwml in  the lowest leaf yield in this study
probably duiz tn swall size of leaves ohserved in the field.
jimilar observation was reported by Lddows (1'69) who indicated
that nitronen deticiency leads to relatively underdeveloped plants
and the leaves become small.

Whereas Gupta (1903) found that nitrouen deficiency signiticantly
reduced the plant height of Lorchorus, only 1ittle differences
were tound in the present study reterinn to plant height, leat
crude . protein and taste where mnitronen fertilization was done.
Nevertheless, a trend was that plant heinht and crude protein
were hipgher in tertilized plots than in the controal. The taste
a#lso improved where fertilization was done than in the control
(Table 2). lThe only l1ittle ettects of nitroyen on plant heighty,
1eat corude protein and taste could also he =& fesu]t of low
moisture received duwrinn the study period which was 380mm. Tindall
(190H) indicated that the amount of raintall needed should be

1000mm for the propey urowth and yield of this =species.

there were positive correlations between leat yield and crude
protein {(r = 0.5, leat yield and taste (r = 0.34%) and leaf
yield and plant bheinht (r = 0.378) (lable ~). Under hetter
rowing conditions a hinher carrelation hetween plant heinht and

1eat yield could be expected as was the case ohserved by {Hay and

Wnlker 198%).
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As shown in Fig. Lt dry matter accumulation decreased as the
plant approached maturity. this confirms a study done by Marschner
(1990), which showsd that the accumulation of dry leat matter
inereases in the younnp plant and decrease in the mature plant,
and this was attributed to vemohilization of high phloem -mobile
mineral nutrients as  plants  channe from wvenetative stage to

reproductive stage.

1t was found in the present study that spacing had a signiticant
etffect on plant height. Plants were taller under broadcasting and
shorter at 40 x 40 cm spacinn (Fig. &). Similar observation was
reported by Tlesar {11384) who showed that plant heigpht actually
increases in competition fnf sunlight because of etiolation etfect
of heavy shade. The leaf crude protein was high (2.61%) where
wide spacing 40 com » 40 cm was used and it was low (1.U8X) where
broadcastinn was used. The trend was that where spacinn was done
ihe crude protein increased as compared to broadcasting (Table 3) .
Increasinn spacing hetween plants led to higher crude protein
contents but did not increase leaf yield and the number of
tranches ot Lorchorus olitorius . this could also bhe due to the

drounht experienced during the study period, since accordinn to

Lhe study by fikodora (198h) the pattern of branching of Lerchorus
alitorius improved in number with wider spacing, high so01l

tertility and adequate water supply.
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RAlthounh little eftfents were ahserved in leat yield when spacing
was rone, the trend was that leaf yield increased where spacing
was dJdone compared to broadeasting (lable 3). the results from
this study tend to be similar to NIRS (1986) study where leaf
yields of Corchorus selections were not greatly influenced by
differences in the spacing rather the yield was influenced by
cultivar ditferences. However, spacing helps in increasing leaf
crude protein which is needed by people who cannot afford animal

proteins which tend to be costly.

the nitronen and spacing interantion values indicated that the
~ontrol (O kg N ha” *) gave the lowest crurde protein across all
spacinns, and 120 knq & ha-* resulted in the highest crude protein
across all spacings (Table 4). fhe taste in the control was not
su yood campared to where nitrogen fertilization and spacinyg was
done (Table 3.

the present study ot eftects of nitrogen levels and spacing

on leaf yield and guality characteristics of Ceorchorus clitorius
was cdone at one location {(Lusaka Hrovince), under rainted
conditions, in summer season and during a drought period. Hetore
+inal recommendations can be niven to the small =scale farmers
turther research in the following aspects is recommended.

a) rials in ditferent provinces in Zambia and at different

rneasons, with adequate rainfall conditions or irrination
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practised are necessary because the conditions of drought in the
present study wmay nobt be a true reflection of the performance of

the crop.

k) the sample ot {five plants per plot ftrom which data were
vallected could he too small to have reliable data on which to
base recommendations. For turther field experimentation, larper

sample size should he considered.
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G LONULHS TON

‘he purpose of this study was to determine the optimum level of
nitronen fertilimer and spacing needed to obtain maximum leaf¥
yield and nood quality of Lorchorus olitorius, and to tind out if
phenotypic caorrelations existed between the plant parameters

studied.

Hesults indicated that manimum leat yields were obtained when

A0 kg N ha "* was applied as topdressing fertilizer. the control

had the lowest yields indicating that nitrogen tertilization 1%
necessary ftor improved yield ot this corop. There were little
ditterence in corude protein and taste bhetween control and

tertilizred plots.

1t is recommended that a repetition of this trial should be done
under normal raintall condition and at different locations with
tarner sample size ior data collection to have movre reliable data
tor bhasinn recommendations, hecause the present study under
drounht condition might not represent the true performance ot the

crop.
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Appendix I: Rainfall data for University Field Station for
1991/92 growing season

Days Dec. Jan. Feb. Mar. April
1 - - - - -
2 - - - 13.4 -
3 - 15.6 - 1.0 -
y - - - 0.7 -
5 - - 1.4 - -
6 23.8 - - - -
T - 28.2 - - -
8 - - - - -
9 - - - - -
10 - 3.0 - - -
11 - - - - -
12 - 3.6 - - -
13 - - - - -
14 - - - 10.4 -
15 - 1.0 - .- -
16 28.0 - - 6.0 -
17 - - - - -
18 - 18.6 - - -
19 1.4 - - - -
20 - 11.6 - 10.1 -
21 - 2.0 - 0.6 -
22 - - - 43.0 -
23 4.0 - - 1.4 -
24 23.6 8.6 - 10.5 -
25 - 6.0 38.1 2.0 -
26 3.0 4.6 - - 1.2
27 - - h.9 - 3.2
28 - - 4.9 - 40.8
29 - - - - -
30 - - - - -
31 - - - - -
83.8 102.8 49.3 99.1 45.2
Total rainfall received during the growing season = 380 mm

Source: Department of Geography, University of Zambia, Lusaka.



Appendix II: Temperature data at University Field Station in

Degrees celsius for 1991/92 growing season.

45

Figures in brackets are minimum temperatures.

Days December January February March April May
1 30(19) 28(19) 32(19) 28(20) 20(T) 2u4(5)
2 29(17) 82(16) 31(19) 31(16) 21(6) 23(6)
3 29(19) 29(162 30(18) 28(19) 19(10) 31(5)
h 30(17) 26(16) 29(17) 30(19) 28(8) 29(12)
5 23(16) 28(17) 27(16) 27(18) 29(8) 29(13)
6 29(16) 27(16) 29(16) 28(17) 28(15) 30(15)
7 2U(16) 29(16) 28(16) 30(18) 27(11) 28(14)
8 25(17) 28(17) 30(18) 29(16) 28(16) 28(11)
9 29(19) 29(16) 29(19) 32(16) 29(16)
10 27(18) 27(17) 29(16) . 26(19) 29(17)
11 26(19) 30(19) 30(19) 31(19) 72(11)
12 25(20) 28(16) 92(16) 31(16) 30(11)
13 28(19) 27(15) 32(15) 29(19) 29(16)
14 26(19) 29(16) 32(16) 29(18) 28(12)
15 27(20) 30(19) 33(16) 29(16) 26(14)
- 16 29(12) 31(19) 32(19) 28(19) 28(13)
17 28017) 31(16) 33(19) 28(19) 29(10)
18 30(19) 29(16) 32(16) 28(18) 27(8)
19 72(20) 28(71) 29(17) . 82(19) 20(8)
20 28(17) 29(16) 32(19) 29(19) 21(17)
21 25(19) 24(17) 31(19) 29(19) 30(22)
22 26(18) 28(16) 31(19) 29(20) 29(20)
23 25(19) 30(16) 33(20) 30(19) 29(21)
24 25(16) 29(17) 33(19) 27(19) 28(17)
25 26(19) 29(17) 33(19) 26(16) 29(17)
26 28(17) 29(19) 25(16) 26(16) 28(17)
27 25(16) 26(15) 31(20) 25(19) 29(18)
28 28(17) 26(15) 28(18) 25(16) 28(18)
29 28(19) 28(11) 31(19) 25(12) 28(18)
30 26(20) 30(17) 27(12) 25(6)
31 27(16) 32(17) 2u(13)
MEAN 27(18) 29(17) 31(18) 28(16) 27(13) 28(10)
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Appendix IV.. Laboratory seed germination percentage for
Corchorus olitorius done at UNZA, CROP SCIENCE

BOTANY LABORATORY, LUSAKA. ZAMBIA in 1992.

T}pe X germination

Lusakasaka (Corchorus olitorius) 85

S > |

Wi

o



Appendlx V: Rep\y to Jetter

THE ASIAN VEGETABLE RESEARCH AND DEVELOPMENT CENTEH

TLX: 73560 AVRDC P.O. BOX 42, SHANHUA, TAINAN, TAIWAN, 71199 L 06T
CABLE: ASVEG SHANHUA REPUBLIC OF CHINA FAY it

Date: July 7, 1992

Ms. Ruth Nyathi

Crop Science Department
School of Agricultural Science
The University of Zambia

P.0O. Box 32379 Lusaka

Zambia

Dear Ruth
Thank you for your letter of 7th April, 1992, and also
for your interest to our information services on Tropical
yegetable.
We are enclosing a printout of abstracts which your
requested. Please note that Nos 0015 and 0056 do not include

abstracts. We also add your name on our SDI Bulletin mailing

lists.

Sincerely yours

, ,/‘,“'. / \ lv’
Al t27 et ru/:‘l?r'c
TengZHu] Hwang //

chief Librar ian

AVRDC: AN INTERNAHONAL RESEARCE AND TRAINING ( FNTER SERVING TROPIC AL AGRICUT TEIR]
¥
- .



