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The Growth of Launaca taraxacifolia (Asteraceae)
and its Response to Shading
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Abstract: Some baseline information on the growth of Lawrnaea taraxacifolia (Willd) Amin
Ex. CJeflrey was gathered. Rhizomes sprouted within 10 days. The sprouted rosettes bolts
in about 56 Days Afler Planting (DAP) and seeds are fornmed in about 70-75 DAP. There
was only 17% branching in the shoot. Number of flowering branches and number of buds on
cach flowering branch among other reproductive parameters were observed. Differences were
observed in the habit and growth of L. taraxacifolia grown in the open and under shade. All
growth parameters, except plant height, were significantly reduced by shading (although this
was reversed during the flowering stage). Plants in the shade did not flower at all,
Nutritionally, L. taraxacifolia was observed to be a good source of mineral elements like
Phosphorus and Iron. It also contains some protein. The best time for the harvest appears
to be between the 6th and 8th weeks after planting.

Key words: Laimaea taraxacifolia, shade, rhizomes, growth, Asteraceae, vegetable

INTRODUCTION

Launaea taraxacifolia (Willd) Amin Ex. C Je[frey occurs mainly in the tropics. It is an erect
perennial herb with leaves at the base of the stem in a rosette fonn. The higher leaves are auriculate and
toothed with the lower leaves tapering at the base. Apart from its being used as a cornmon vegetable,
itis also eaten by some people as a salad or cooked in soups and sauces. L. taraxacifolta leaves are fed
to lactating cows in northern part of Nigeria (to increase the milk yield) and to sheep and goats
mixead with natron to produce multiple births (Burkill, 1985). Medicinally, the leaves are rubbed on
limbs to make children in Nigeria and Ghana walle, their leaves arc also mixed with ashes to cure yaws
(Aycnsu, 1978). The Yorubas of southern Nigeria mix the leaves with local bathing black soap to
prevent and/or cure skin diseases. Adegbite (1987) reported that the milky latex produced by the plant
could be used to cure eye disease known as conjunctivitis/Apollo. The species is said to be so
ubiquitously appreciated that the plant features in a Yoruba invocation for someone to become well-
known in the commumnity. Obi ef al. (2006) reported that consumption of L. taraxacifolia could, toa
large extent, prevent infection, or even if infection has occurred, could prevent further replication of
the measles virus. In tests with animals in Ghan, leaves of L. taraxacifolia showed a cholesterol-
lowering eflect (Adebisi, 2004).

1t is known as ‘yanrin’ amaong the Yorubas of the Souh-Western part of Nigeria, ‘ugu’ among the
Ibos of the Eastern part of Nigeria and ‘nonon barya’ among the Hausas of the Northemn part of
Nigeria. L. taraxacifolia is one of the traditional leafy vegetables in Nigeria which are currently
endangered, threatened with extinction and are grossly understudied. There are no records of
production (Adebisi, 2004). It is mostly collected from the wild even in the rural areas and can be
found in the local market, cooked and rolled into balls for sale. According to Ayodele (2005), about
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60% of the documented leafy vegetables are available in the rural areas including 11% obtained in the
wild. Only a fraction of leafy vegetables are known to urban dwellers and contribute to their diet.
Adebooye et al. (2003) reported that most of the leafy vegetables are not easily available as farmers
now gather them with great drudgery and difficulty frotn the few stands available in the wild. Not much
is documented about the growth of L. faraxacifolia apart from the fact that it has some level of
tolerance to drought (Van Epenhuijsen, 1974). Itis also known to have low seed viability (Adegbite,
1987). Asexual method of propagation is adopted by sprouting vigorously from proliferating rhizomes.
Agronomic rescarch as well as research into its cultivation as a vegetable, are necessary. The objectives
of this study were therefore to obtain and document lLaseline information on the growth and
development pattern of L. raraxacifolia, quantifv shading offects on growth of the plant and to
estimate some of the chemical/nutritive composition of L. reraxacifolia.

MATERIALS AND METIIODS

Rhizomes for planting were obtained from Lawnicea taraxacifolia plants growing in the wild.
About 40 roots of approximately 10 cm in length (Van Epenhuijsen, 1974) and about 1.0-1.8 c¢m in
thickness were planted in May, 2006 on a nursery bed inside the screen house of Department of
Botany, Obafemi Awolowo University, lle-Ife, Nigeria. The planis were then continuously watered
until well established before transferring to individual pots. Weeding of the area was carried out
periodically in order to minimize competition of any type. The pots were divided into two groups.
The first group was placed under the shade of a Lagersiroemia indica tree. The second group was
placed in the open under the direct impact of sunlight. The seedlings were transplanted into individual
pots two weeks after planting.

Mormphological parammeters such as plant height, leal lenath, leaf area and number of leaves were
observed and measurements taken for all the plants at 2 weceks interval. Leaf area was obtained by
multiplying leaflength (L) and leaf width (W) (the widest point of the leaf blade) by a factor 0.75 (used
to correct for the leaf shape) (Hoyt and Bradfield, 1962). At the onset of flower bud formation, a
number of observations were made daily. This included time of bud forimation, distribution of flowers
on the flowering stalk and number of flowering branclies.

For proximate analysis, the fresh leaves were macerated in a mortar with Na,CO, in order to aid
digestion (Table 1). Proximate analysis was donc by the method of the Association of Official
Analytical Chemist (AOAC, 1980). Some mineral constituents (P, Fe, Mg, Ca), of the leaves were also
determined (Tabla 2). The student t-test was used for statistical analysis,

Table 1: Proximate analysis of Lanwwea tegraxacifolia eaf (fresh)

Constitnents (%)
Total nitrogen/erude protem 2.5266
Moisture 89,2900
Ash 1.4580
Fther extract 3.7300
Crude fibre 2.1650
Carbohydrate 08334
Table 2; Mineral analysis of Tanwxa taraxacifodicateaf (freslh

Elements (mgL™
Iron (Fe) 6.40£0.80
Calciurn (Cua) 0.07+£0.02
Phosphorus (F) 23.36:0,01

Magnesium (Mg) o 0.68+0.,01
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RESULTS

The 24 rhizomes planted on the nurserybed produce d 40 new shoots on sprouting after 10 days
of cultivation in the scresn house (Fig. 1). About 40% of ths rhizomes planted gave rise 10 more than
one shoot. It was cbserved that the plants generated frora thicker thizoine s developed rore rapidly
than plands generated fiom thirner thizomes. The copwrsnce of branching was 17% and onlyobserved
in plants under direct sunlight. Fiftyeight percent of the plants under direct sunlight generated new
shoots fror their thizomes while there was no sproutivg of ne wshaots in plants growing under the
shade. i

Generally, the height for all the plants under direct sunlight and shade increased throughout the
duration of the experiment. The height of the plants for the two conditions was not significantly
different (p=0.05) at the beginning of the experireent. From the 4th week (28 DAP: Days afley
Planting} to the éthweek (42 DAP) of the experiment, the shaded plants were significantly taller than
those not shaded. But from the 3th week (56 DAF) Gl maturity (24 DAP), the plants undey direct
sunlight were significantly taller than the shaded plants (Fig. 2).

At 14 days afler planting, ther was ro sigrificant difft e rce inthe rraber of leaves between the
direct sunlight and shaded plants. Fror the 4th wee k till matunty, nxdber of leaves was significantly
higher in plants under direct sunlight than those under shade (Fig. 3). The leaf areas ofthe plands under
divect sunlight were also significantly higher than thoss under the ehade throughout the experimental

riod (Fig. 4). }
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Fig. 1: The sizes of the roots planted and the resultint plants after sprouting

Fig. 2: Effect of ight on height of the plant
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Fig. 4: Effect of hight on the leaf area of the plant

Fig. 5: The two tyyes of sseds found in L. faraxaciinliz

Flowering was totally inhiited in plants that were subjected to shade till the end of the
experiraent while plants under direct sunlizht bezan to flower fiom the th week (56 DAP). At the
onset of flowe rirg, 56 DAP, the nuraber of leaves produced by the plants was reduced and there weas
sulen increase in the height of the plants. The muaber of buks pmduced on each shoot was very hizh
ranging from 30-50 initially (62 DAP) to about 20-25 buds later (74 DAP). The number of flowering
branches on matarity (80 DAP) ranges from nine to ten per plant, It was also observed that frequency
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of the buds on each flowering branch ranges from four to six between distances of 10 em from the base
and 10 to 12 between distances of 10 cm from the apex.

The achenes were observed to be of two kinds; black achienes (which appear to be filled and with
embryos but fewer in number and appear only in flowers with pappus ready for dispersal) and the
light brown seeds (that are smaller and nurnerous) (Fig. 5). The number of seeds from each flower
varies from 20 to 22 (with an average of two to thres (2-3) black and 18 to 20 light brown seeds).

At the end of the experiment, the average dry weight of the thizomes of plants under the shade
was 0.632 mg while that of the plants in direct sunlight was 23.557 mg. Rhizomes of plants under the
shade had higher moisture content (79%) than those in direet sunlight (68%).

DISCUSSTON

The success of the plant despite the low fertility rate of sceds can be attributed to the high
efficiency of sprouting of the rhizome. Rhizome diamcter as small as 1.0 em, can also be used to
propagate the plant. However, rhizomes with Ligger diameters (1.8 cimi) emerged faster and had higher
success rates that those with smaller diameters (1.0-1.2 cm).

The study shows that the height of Launaea taraxacifolia plant subjected to light stress was
higher than that of the plant under direct sunlight at the initial stage of the experiment. Reductions in
light availability and in the ratio of red-to-far red light have been reported to be associated with
increases in stem elongation (Rrainard ef af., 2005, Morgun and Smith, 1981). Due to selective
absorption in certain wavelength by plant, high far-red light under shade promotes stem
elongation/extension. Boyd and Murray (1982) also reported in a related experiment that plant height
increases with decreasing irradiance until photosynthate production becomes limiting. In shaded plants,
stem clongation continucd throughout the experimental period. This result suggests that light stress
begins from the 4th week (28 DAP). Increase in stern height in plant under direct suntight can be
attributed to bolting (production of flowering stalk/shoot).

The number of leaves and leaf area of the plants under direct sunlight was higher than those of the
plants under shade from the 4th week (28 DAP) to the 12th week (84 DAP). Casey ef al. (2004)
working with Eryngium foetidum also reported reduction in number of leaves and leaf area in plants
grown under shade.

The lower number of leaves produced in the shade plants muy be attnbuted to an increased use
of existing reserves to maintain growth during the period of declining photosynthate production.
According to Craker ef al. (1983), the most important factor affecting leaf development is the light
energy. Panetta (1977) reported that root systems developed more slowly and were smaller in shaded
than in unshaded secdlings of Baccharis halimifolia. This corresponds to observations in this
experiment where the average dry weight of the rhizomes of plants under the shade was significantly
stmaller compared to that in fudl sunlight indicating the neeessity of light for below ground vegetative
parts eithar through increased photosynthate procuction for partitioning to below ground vegetative
production or otherwise. De Simone ef al. (2000) also reported that no root hair was formed in lettuce
(Lactuca sativa) seedlings grown in the dark irrespective of pIt condition. There was also no initiation
of root under far red light which is characteristic of shade condition. The moisture content of the
rhizomes grown under shads was higher fhun those grown in [ull sunlight suggesting limited
evapotranspiration in the shade plants.

Flower production and even production of viable szeds has been reported in other plants grown
in shade (Steckel ez @f., 2003; Naumburg er al., 2001). The observation in this investigation suggests
that each specics has a minirmum irradiance level at which it can produce flower and vegetative buds
and below which flowering do not occur, although sparse flowering may occur at irradiance levels
slightly higher than the minimum. Phetoperiod, light intensity and light quality influence plant growth
and development from seed gennination to flowering.
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Oluwatosin (1988) reported no significant diffcrences in nimber of flower buds in
Synedrella nodiflora for both shaded and unshaded condition, produced lower buds was higher in
unshaded species in Ageramum conyzoides while ower buds production was higher in unshaded
species of Tridux procumbens.

L. taraxacifolia produced a large quantity of seeds whose fertility rate was very low hence; it is
still propagated largely by the rhizomes which are highly cfficient. The two kinds of seeds observed
in the plant are not actually 2 types of seeds but, rather the bigger black seeds appears to be the fully
matured ones which may or may not be fertilized. The brown sseds are most likely immature seeds.
This phenomenon is probably due to the effect of prolonged vegetative propagation (Olorode, Personal
Communication). This implies that the percentage of matured seeds produced is just about 12% and
out of which only sorne may be fertilized. More assimilates are partiioned for vegetative growth and
genotype tends to be fixed because of vegetative propagation. The chemical analysis, showed that
L. taraxacifolia contains small quantities of important mineral elerents like Iron (Fe), Calcium (Ca),
Magnesium (Mg), Phosphorus (P) that function in major metabolic processes of the cells in Man. The
Phosphorus contained in L. taraxacifolia is reported to be of considerably higher values than that
present in some other vegetables (Fasuyi, 2006). Like all lettuce it has very high water content with
very few calories, Generally, vegetables are considered to be a good dietary source of mineral,
carbohydrate and protein (Mosha ef af., 1995). Launacu ruraxvacifolia is no exception.

In conclusion, it was observed that Launaea taraxacifolia requires minirmum inputs for its growth
especially under direct sunlight. Effects of shading have been quantified supporting the statement of
Ayodele (2005) that Launaea taraxacifolia plants need a sunny place and do not tolerate shade. The
plant provides a readily available source of Phosphorus and Iron required by the body system and is
relatively incxpensive compared to common vegetables like Telfairia occidentalis or its widely
cultivated relative Lactuca sativa. 1t is also a good source of dictary fibre. The best time for harvest
appearts to be between the 42nd and 56th days afler planting (i.e., between the 6th and 8th weeks after
planting). Its cultivation should therefore be enconraged.

A limitation to cultivation and domestication of tlis plant that has such potentials is a lack of
variability imposed by vegetative mode of propagation. Any process that can overcome seed
sterility/viability will therefore be useful for creating variability in this plant. This will enhance
variability and there fore selection and improvement through breeding. Embryo rescue technique has
been proposed as a solution to the seed sterility problem of the crop. Therefore, in vitro propagation
protocol for this crop is being investigaled.

We will like to acknowledge the help of Prof. Omotove Olorode and Dr. J. Faluyi who provided

valuable inputs at various stages of the invesligation.

REFERENCES

Adebisi, A.A., 2004. Launaea taraxacifolia (Willd) Amin ex C Jeffrey {Intemet} Record from
Protabase. Grubben, G.J.H. and O.A. Demton (Eds), PROTA (Plant Resources of
Tropical Africa/Ressources vegetales de I'Afrique tropicale), Wageningen, Netherlands.
http://database.prota.org/search. htm.

Adcbooye, O.C.,, FM.D. Ogbe and J.F. Bamidele, 2003. Ethnobotany of indigenous leaf vegetables
of South West Nigeria. Delpinoa, Italy, 45: 295-299.

Adegbite, AE., 1987. Biosysternatics studies of seuna species of the Tribe Cichorieae (Asteraceae) in
Nigara. Unpublished M.Sc. Thesis, O.A .U Tle Ife Nigeriu.



Res. J. Bot., 3 (2): 90-96, 2005

AOAC,, 1980. Association of Offictal Analytical Chemists. Official Method of Analysis. 13th Edn.,
Washington DC., USA.

Ayensi, E.S., 1978. Medicinal Plants of West Africa. Reference Publication, INC., pp: 104,

Ayodele, AE., 2005 The medicinally important lealy vegetables of South West Nigeria.
Ethnobotanical Leaflets.

Boyd, J.W. and D.S. Murray, 1982. Effect of Shade on Silver leaf night (Solaraun elaeaginfolium).
Weed Sci., 30: 261-269.

Brainard, D.C., RR. Bellinder and A. DiTommaso, 2005. Effccts of canopy shade on the morphology,
phenology and seed characteristics of Powell amaranth (dwnaranthus powellii). Weed Sci,,
53: 175-186.

Burkill, H.M., 1985, The Uscful Plants of West Africa. Familics, A- D. Royal Botanic Gardens.
2nd Edn., Kew, Richmond, United Kingdom, pp: 960.

Casey, C.A., F.X. Mangan, S.J. Herbert, A.V. Barker and A.K. Carter, 2004. The effect of light
intensity and nitrogen fertilization on plant grapvth and leaf quality of ngo gai (Eryngium foetidum
L.} in mussachusetfs. Acta Hortic. (ISHS), 679: 215-229.

Craker, L.E., M. Siebert and J.T. Clifford, 1983. Growliimd development of radish (Rapharas sativa
L.) under selected light environment. Ann. Bot., 51; 59-641.

De Simone, S., Y. Oka, N. Nishioka, S. Tadano and Y. Inoue, 2000. Evidence of phytochrome
mediation in the Low-pH-Induced root hair formafion process in Lettuce (Lactuca sativa L. ¢v.!
Grand Rapids) seedlings. J. Plant Res., 113: 1109.

Fasuyi, O.A., 2006. Nutritional potentials of some tropical vegetable leaf meals: Chemical
characterization and functional properties. Afr. J. Biotechinol., 5; 049-053.

Hoyt, P. and Bradfeld, 1962. Effect of Icaf arca by dafoliation and plant density on dry matter
production of corn. Agron. J., 58: 523-525.

Morgan, D.C. and H. Smith, 1981, Control of developmen! in Clenopodium album L. by shade light.
The effect of light quantty (total fluence rate) and light quality (red; far-red ratio) New Phytol.,
88: 239-248.

Mosha, T.C., R.D. Pace, S. Adeyeye, K. Mtebe and H. Laswai, 1995. Proximate composition and
Mineral content of selected Tanzanian vegetables and the effect of traditional processing on the
retention of ascorbic acid, riboflavin, thiamine. Plant Food Hum. Nutr. (Formerly Qualitas
plantarum), 48; 235-245.

Naumburg, [., L.E. DeWald and T.E. Kolb, 200!, Shade responses of five grasses nafive to
Southwestern U.S. Pinus ponderosa forests, Can. J. Bot,, 79: 1001-1009,

Obt, RK,, LI Iroagba and O.A. Ojiako, 2006. Virucidal potential of some edible Nigerian vegetables
Afr. ] Biotechnol., 5: 1785-1788.

Oluwatosin, O.B., 1988, Effect of shading on the growth and development aspects of some member
of Asteruceacs. Ageratum conyzoides (Lim), Swedrella nodiflora (Gaertn) and Tridax
procumberns (Linn).

Panstta, F.D., 1977 The effect of shade upon seediing growth in groundsel bush (Baccharis halimifolia
L.). Aust.J. Agric. Res., 28: 681-690.

Steckel, E.L., L.C. Spragner, G.A. Hager, W.F. Simmmons and A.G. Bollero, 2003, Effects of shading
on commmon water hemp (dmaranthus rudis) growth and development. Weed Sci., 51: 6.

Van Epenhuijsen, C.W., 1974. Growing Native Vegetable in Nigeria. Rome: FAO.

.

96

Eo Y



