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 Rain fed agriculture is a common practice in most tropical regions. With a huge 

potential which unfortunately remains underexploited, Africa is constantly faced with 

the problems of self-sufficiency. Rice became especially since 1990 one of the most 

important food crops in Africa. Since colonial times, many governments of least 

developed countries have adopted policies to promote the introduction of rice as a 

staple food for urban populations growing. Considering harvested area, rice is the fifth 

most important cereal in Africa and the fourth in terms of production.  In Africa, rice 

production is increasing at the highest rate of any cereal. The inherent problems in 

upland rice production are mostly due to climatic change conditions prevailing in 

ecological production areas, declining soil fertility, low availability of land and many 

other factors. In this context, lowland agriculture production is the best and offer 

potential in rain fed agriculture which can be practice with less difficulty and risk, 

because water is more available. However, farmers are facing to important 

phytosanitary problems and one of the most important is the angiosperm parasite rice: 

Rhamphicarpa fistulosa  (Hochst.) Benth. Rhamphicarpa fistulosa is a parasitic weed of 

Orobanchiacea family. Six species of Rhamphicarpa genus were mainly native to 

Africa, India and Australia. Two species are native to southern Africa. On those two 

species, we have Rhamphicarpa fistulosa and Rhamphicarpa bredivepedicillata. 

Rhamphicarpa fistulosa,a facultative parasite, can cause yield losses ranging from 40% 

to 100%. Little information is available on the parasite and its host interaction. 

Rhamphicarpa fistulosa connects its xylem system to the host plant through 

haustorium. Parenchyma cells building were towards differentiated with cells provided 

by the periphery of the haustorium. According to certain scientist, a non 

polysaccharidic material staining dark red with saframin has been founded for different 

scrophulariacea. The interface between Rhamphicarpa fistulosa and the roots of its 

hosts never showed a secretion even if on semithin sections, a darkly staining could be 

observed.Little control option is also available in the management of this pest. 
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INTRODUCTION 

 

Rain fed agriculture is a common practice in most tropical regions. With a huge potential which 

unfortunately remains underexploited, Africa is constantly faced with the problems of self-sufficiency [12]. Rice 

became especially since the 1990 one of the most important food crops in Africa [1]. Since colonial times, many 

governments of least developed countries have adopted policies to promote the introduction of rice as a staple 

food for urban populations growing [7]. Considering harvested area, rice is the fifth most important cereal in 

Africa and the fourth in terms of production [11]. While rice production in sub-Saharan Africa has experienced 

an annual growth of 3% between 1961 and 2005, the annual growth rate of rice consumption was 4.5% during 

the same period [13]. Rice is scarce on the world market [1]. In Africa, rice production is increasing at the 

highest rate compared to any cereal. Over the leaved three decades, rice production has risen by 170% and 

harvested area by 105%  [32].  

Africa is a major consumer of rice, its dependence on Asian continent is increasing because of its potential 

production is not valued enough to reduce this matter [31]. According to Africa, important rice producing 

countries are in decreasing: Nigeria, Madagascar, Guinea, Sierra Leone, Egypt, Democratique Republic of 
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Congo, Mali, Ivory Coast, Tanzania, and Mozambique. In West Africa, the majority of produced rice is 

consumed although the area is not self-sufficient [32]. 

According to Windmeijer et al., five main ecosystems of rice is distinguished based on water supply and 

topography: the firth is rain-fed upland rice on plateaus and hydromorphic slopes, the second is lowland rain-fed 

rice in valley bottoms and floodplains, the third is irrigated rice in deltas and floodplains, the fourth is deep-

water floating rice along major rivers, and the fith is mangrove-swamp rice in lagoons and deltas. Considering 

the agroecological zones that differ in the length of the growing season [32] and environments conditions [49], 

further differentiations of the rice production systems can be established. 

The inherent problems in upland agriculture are mostly due to climatic change conditions prevailing in 

ecological production areas, declining soil fertility, low availability of land and many other factors [48,16]. In 

this context, lowland agriculture production is the best and offer potential in rain fed agriculture which can be 

practice with less difficulty and risk, because water is more available. However, they are facing to important 

phytosanitary problems and the most important is the angiosperm parasite rice: Rhamphicarpa fistulosa 

(Hochst.) Benth (Picture 1). 

 

 

 

 

 

 

 

 

 

 

 

 

                        Rice fields less infested                                         Rice fields highly infested 

 

Picture. 1: Infested rice fields by R.fistulosa at different levels 

 

The current paper reviews the important scientific research on Rhamphicarpa fistulosa and it opens doors 

for future orientations. 

 

Origin, Taxonomy and Distribution: 

Rhamphicarpa fistulosa is a parasitic weed of Scroplulariacea [39,23,21,2,40,16]. However, the 

Orobanchaceae was created to hold some parasitic genera from the Scrophulariaceae. With recent studies on the 

Scrophulariaceae and related families, many genera have been transferred from Scrophulariaceae to the 

Orobanchaceae. In the other hand, Nickrent and Musselman, 2004 thought that, only hemiparasitic species 

moved from scrophulariacea to orobanchiacea. In this optic, [24,5,38,10], class Rhamphicarpa fistulosa in the 

family of Orobanchiacea. The specie is an isotype of MacrosiphonfistulosusHorchst. Benth.andits taxonomic 

classification was presented as follow: phylum of Angiospermae, class of Equisetopsida, subclass of 

Magnoliophyta,, superorder of Asteranea, order of Lamiales, family of Orobanchaceae and the genus of 

Rhamphicarpa.  

The origin of Rhamphicarpa fistulosawas related in few papers. According to Smithies et al., [44], six 

species of Rhamphicarpa genus were mainly native to Africa, India and Australia. Two species are native to 

southern Africa. On those two species, we have Rhamphicarpa fistulosa and Rhamphicarpa bredivepedicillata. 

This occurs with Jackson and Gartlan who told that it was native from Africa. Bouriquet, [15] and Grin, [20] 

added that it was also native from Madagascar, Tropical Asia in Malaisia and in Australia. All those papers 

related Rhamphicarpa fistulosa in tropical areas.  

The parasite have been found in the east of Africa, specifically in Ethiopia Kenya, Tanzania, Uganda and 

Zimbabwe [17,27,8]; in the west tropical Africa, it has been identified in Gambia, Ghana, Guinea, Guinea- 

Bissau, Mali, Niger, Nigeria, Senegal, Benin and  Sierra Leone [25,16,33,40]. Zaire, Zambia; Chad Cameroon, 

Central Africa Republic are those of Central Africa where they found Rhamphicarpa fistulosa [33,41]. In the 

southen of Africa, it was identified by Kuijt, [28] Jackson and Gartlan, [17] in Botswana, Mozambique, Malawi, 

Namibia, South Africa. In Benin, farmers related its first apparition from 1992 to 1994 [48]. Gbèhounou and 

Assigbé, 2003 hypothesed that Rhamphicarpa fistulosawas also native from Benin. According to them the 

parasitic plant grows on top of hills in some mountainous regions of Benin. Considering the ecology of 

Rhamphicarpa fistulosa, we do not agree with this idea. 

 

 

http://www.tropicos.org/Name/43000109
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Ecology And Biology of Rhamphicarpa Fistulosa: 

The term parasitism is perceived by scientist in three ways. The obligate parasites which require a host for 

maturation; hemi parasites which contain chlorophyll when mature (hence are photosynthetic) and obtain water, 

with its dissolved nutrients, by connecting to the host xylem via the haustorium, they can be grown to maturity 

without hosts.; holoparasites which lack chlorophyll (and are thus nonphotosynthetic) and must rely totally on 

the contents of the host xylem and phloem. 

Rhamphicarpa fistulosa is an obligatory parasitic plant according to Parker and Riches [6]. In vitro and pots 

experiments establish that R. fistulosa is a facultative parasite, as it is able to achieve its life cycle without a host 

plant [40]. However, plants growing under these conditions are much smaller and produce only a few seeds [40, 

48,32]. Rhamphicarpa fistulosa is annual widespread species grown in hydromorphic soil in inland valleys and 

wetland [46,40,28]. Its plants have white flowers which open out at night and close the day [48]. The seeds are 

brown when mature. They are on average 550 micrometers [40,16,48]. In form, the seed is oval and much closer 

towards the micropyle [40]. The size, the shape and the seed coat ornamentation of R. fistulosa are described and 

compared with those of Striga spp. The seeds do not require a host root exudate to stimulate germination but do 

require light [40]. As in the case of Striga spp., they show a period of dormancy of at least 6 months [40,16,43].  

The parasitic plant Rhamphicarpa fistulosa, which is called a term meaning "striga water," according to 

farmers is founded on overused soil [3]. 

 

Interactions Ramphicarpa fistulosa-Host: 

During their evolution, 2% of angiosperms have lost their autotrophy and become parasites of other higher 

plants called by host plant [19]. 

The literature relative to parasitic plants finds its expression in some of books dealing with taxonomy, 

ecology, morphology, biology and development [28,36,37]. In all parasitic plants, the haustorium is the organ 

which makes physical and physiological bridge between the parasite and the host plant [28]. The contact area 

between the parasite and the host plants is represented by the interface between hautorium and the host plant 

[14,45,29]. This interface has received much attention during recent years according to angiosperms parasitic 

species in general. The darkly staining material at the interface between parasitic angiosperm and their host has 

been described in the literature [35,22].  

Few studies have been done on the interaction between Rhamphicarpa fistulosa and rice as the host plant 

[47]. They provide basic data on the association of Rhamphicarpa fistulosa with pearl millet [47]. It is known 

that Rhamphicarpa fistulosa connects its xylem system to the host plantthrough haustorium. Parenchyma cells 

building were towards differentiated with cells provided by the periphery of the hautorium. According to 

Musselman and Dickson, 1975, a nonpolysaccharidic material staining dark red with saframin has been founded 

for different Scrophulariacea. According to Neumann et al. (1998), the interface between Rhamphicarpa 

fistulosa and the roots of its hosts never showed a secretion even if on semithin sections, a darkly staining could 

be observed. 

 

Impact of Rhamphicarpa fistulosa Infestation In Crop Production: 

The parasitic plant poses a major problem to world economy, mainly because it is at the present almost 

uncontrollable [6,26,48].  

Few studies have been done on Rhamphicarpa fistulosa damage in rice production. The damage caused by 

this pest, its biology and ecology are still poorly understood [6]. 

However, it has been shown that nowadays Rhamphicarpa fistulosa plant is a real problem in rice 

production in Benin [16,48,32]. Farmers have raised the parasitic plant as a major constraint to rice production in 

Benin [43]. Recent reports relate the importance of damage caused by Rhamphicarpa fistulosa on lowland rice in 

West Africa. It can cause yield losses ranging from 40% to 100% [16,43,48,32]. In Tanzania, Rhamphicarpa 

fistulosa also occurs on rice planted as an inter-crop with maize [8]. Increasing levels of infestation are causing 

farmers to abandon otherwise productive lowland fields in Benin and Tanzania [16,8,43,48,32]. In Benin, 

Rhamphicarpa fistulosa local names (Otcha in Idaatcha language or fêmontuafa in Ditamari) in different 

language are relative to death [31]. In one of India language, they call it Tutari which means against death of 

crops.  

 

Strategies of The Infestation Management: 

Weed control decisions have to be made each year and the effects of these decisions on weed densities are 

subject to stochasticity. According to Lamoureaux, 2006, biological weed control is a selective, environment-

friendly process, utilizing host-specific. Control agents towards targeted weeds that prevent damage to non-target 

crops or native plants. 

There has been criticism that biological weed control research efforts aim to substitute one purchased input 

(a bio herbicide) for another (a chemical herbicide). However, it is essential to remember that bio herbicides and 

biological weed control are not synonymous. 
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Despite the great achievements accomplished by chemical weed control in reducing weeds’ effects, the 

approach is criticized for the appearance of herbicide resistant weeds, for many recorded water contaminations 

and for subjecting humans, animals, birds and insects to numerous hazards. 

These factor shave encouraged, and even forced, weed management specialists to search for new techniques, 

among which biological control is a favored alternative. Biological control is defined as the action of parasites, 

predators or pathogens in maintaining another organism’s population at a lower average density than would 

naturally occur. Generally, biological weed control is practiced through either the classical or augmentative 

approaches. The classical strategy is an ecologic approach that involves an initial inoculation of weed 

populations with self-sustaining agent. The augmentative or inundated approach utilizes bio herbicidalannual 

application of endemic or foreign agents similar to herbicide applications. 

Several studies have been done on the control of Striga in crops production.  Some varieties of sorghum and 

maize showed their strength face to the parasitism of Striga. The role of nitrogen fertilizers has also been proven 

in the control of Striga [31]. This has been confirmed by Rodenburg et al., [32]. They identified relatively some 

of most resistant and tolerant lowland rice genotypes face to Rhamphicarpa fistulosa parasitism. However, there 

is a clear need of another research to confirm their results. The supply of mineral fertilizers also reduces the 

parasite aboveground biomass and reproduction [48,32]. Experiments conducted on-farm infested lowland in the 

hills region of Benin showed that weeding if done in time (three to four weeks after sowing rice), reduces the 

incidence of parasite below the critical threshold [49]. When farmers applied chemical herbicide using 2, 4-D at 

1.5 kg / ha, it’s effectively control R. fistulosa and many weeds. Larvae of Smicronyx sp. Microorganisms which 

were identified by Gbéhounou, 2006 eating R. fistulosa seeds. This phenomenon could potentially be used in 

biological control of Rhamphicarpa fistulosa.  

 

Conclusion: 

Very few studies have been down on Rhamphicarpa fistulosa in lowland rice production. Further research 

could be focused on the phytosociology of the parasite, its genetic diversity and the way to find effective and 

accessible control tools for farmers in infested inland valleys. 
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