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ABSTRACT : Loranthaceae are shrubs that form clumps more or less important on branches of trees 
and on other wild or cultivated shrubs. These parasites of woody plants can cause extensive damages 
in agroecosystems. The present investigation carried in the Ndogbong Chiefdom’s orchard found three 
Loranthaceae species: Phragmanthera batangae (Engler) S. Balle, P. capitata (Sprengel) S. Balle and 
Tapinanthus preussii (Engler) Van Teghem. These parasites were found on 10 woody species over 11: 
Citrus spp.,  Dacryodes edulis (G.  Don) H. J.  Lam.,  Garcinia kola Heckel.,  Manniophyton fulvum 
Müll.-Arg.  Persea  americana Mill.,  Psidium  guajava Linn.,  Theobroma  cacao L.  and  Spondias 
mangifera Willd. Mangifera indica L. was the only species which was resistant. The rate of parasitism 
in  the  orchard was 59.18% and  P.  capitata was  the  most  represented  parasite  with  (97.38%).  A 
research  program  on  sensitive  and  resistant  plants  to  parasitism  would  be  essential  to  fighting 
effectively against Loranthaceae.
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INTRODUCTION 

Parasitic plants  represent more than 3000 species in over 18 families [1]. Loranthaceae occupy the 
largest group with about 65 genera and 850 species [2]. Loranthaceae and Viscaceae are real pests in 
natural forests, plantations, orchards and ornamental plants throughout the world as they significantly 
reduce the yield or affect crop quality [3]. For many decades, parasitism by Loranthaceae is a highly 
prevalent environmental problem worldwide [4]. These parasitic plants bound the branches of their 
hosts via a sucker called haustorium, physiological and structural real bridge between the parasite and 
its  host.  They are responsible  for  economic  and morphogenetic  damages  varying  by infected tree 
species [5]. Loranthaceae are represented in Cameroon by 26 species in seven genera:  Agelanthus, 
Englerina, Globimetula, Helixanthera, Phragmanthera, Viscum and Tapinanthus [4]. They are found 
in most plant communities described in Cameroon including mangroves [6]. They are mostly arboreal 
xylem parasites that depend on their hosts for water and nutriments. This trophic dependence is in 
addition to  biological  and chorological  factors  which depended on birds  for  their  pollination and 
dispersal  [7].  Orchards  and  homegardens  even  plantations  represent  an  important  source  of  cash 
income for local people and contribute to self food sufficiency [8]. 
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This study was undertaken to assess the parasitism of Loranthaceae after 4 years (2008 to 2011) in 
Ndogbong chiefdom’s orchard.  The specific  objectives were (1)  conduct  an inventory of all  trees 
infected or not by Loranthaceae, (2) identify and count all Loranthaceae tufts on all infected host trees 
and (3) compare the parasitism within 2008 to 2011. 

MATERIALS AND METHODS 

Study site 

The study was conducted in an orchard of 140 m x 200 m (28.000 m²) located in Ndogbong chiefdom, 
located in the northeast of Douala (Fig. 1). Douala is a city  belonging to the equatorial climate variant 
called Cameroonian characterized by two seasons with a long rainy season (at least 9 months), heavy 
rainfall (about 4000 mm per year),  high temperatures (annual average, 26.7 °C) and constant. The 
minimal average temperature in Douala over 30 years (1961-1990) is 22.6 °C in July and the maximal 
average is 32.3 °C in February. The relative humidity throughout the year is almost 100% [9]. The 
orchard is an old abandoned cocoa plantation with a high number of fruit trees..

Fig. 1. Location of Ndogbong chiefdom’s orchard (Software Arcview GIS 3.2a).

Procedure

The study was carried from November  2010 to February 2011. ;  and consisted of a census and a 
survey of the geographical  coordinates of  all  woody species of  the site using a Global  Positional 
System (GARMIN GPSmap 62) with an accuracy of less than 2 m, which helped to carry out location 
plan of trees in the orchard. The tufts of Loranthaceae were counted by climbing in the trees with a 
wooden ladder. 

The percentage of parasitism (Pp) in the orchard was giving by the following expression  

Pp = number of trees infected / total number of trees x 100 
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RESULTS 

Inventory of host trees

A total of 49 host trees belonging to 11 species including 9 genera and 8 families identified (Table 1). 
Anarcadiaceae and Sterculiaceae were two genera best represented with 29 individuals (59.18%) of 
the  flora  recorded.  All  these  species  were  exotic  except  Spondias  mangifera Willd.,  which  was 
indigenous  and  native  to  of  the  coastal  evergreen  rain  forest.  The  most  abundant  species  were 
Theobroma cacao L.,  Mangifera indica L.,  and  Citrus spp.  with 16,  13 and 10 plants individuals 
respectively (79.59% of the flora in the orchard). The remnant, 20.41% represented the least abundant 
species with 3 plants each (Persea americana Mill. and Psidium guajava Linn.) or rare with only one 
plant (Dacryodes edulis (G. Don) H. J. Lam., Garcinia kola Heckel., Manniophyton fulvum Mull.-Arg. 
and Spondias mangifera Willd.). 

Table 1. Host species recorded in the orchard.

Families Genera Species Total

Anacardiaceae Mangifera M. indica L. 14

Spondias S. mangifera Willd.

Burseraceae Dacryodes D. edulis (G. Don) H. J. Lam 1

Clusiaceae Garcinia G. cola Heckel 1

Euphorbiaceae Manniophyton M. fulvum Müll. –Arg. 1

Lauraceae Persea P. americana Mill. 3

Myrtaceae Psidium P. guajava Linn. 3

Rutaceae

C maxima Osbeck 10

Citrus C. sinensis Arancio

C. reticulata Blanco

Sterculiaceae Theobroma T. cacao L. 16

Total 49

Parasitism of Loranthaceae in the orchard

Three Loranthaceae species identified in the orchard: Phragmanthera batangae (Engler) S. Balle (Fig. 
2),  Phragmanthera  capitata (Sprengel)  S.  Balle  (Fig.  3)  and  Tapinanthus  preussii  (Engler)  Van 
Teghem (Fig. 4). P. batangae and T. preussii were often in association with P. capitata on the same 
host. 

Table 2 shows the distribution of the 11 host species recorded in, not infected and infected. Only one 
species,  Mangifera  indica L.,  represented  by 13  individuals  (26.53%)  was  not  infected,  and  was 
considered as resistant. Ten species: Citrus spp., Dacryodes edulis (G. Don) H. J. Lam., Garcinia kola 
Heckel.,  Manniophyton  fulvum Müll.-Arg.  Persea  americana Mill.,  Psidium  guajava Linn., 
Theobroma cacao L.  and  Spondias  mangifera Willd  were  infected.  The  rate  of  parasitism in the 
orchard  was  59.18%  and  was  compared  to  the  investigation  of  2008  (Table  3).  A  total  of  267 
Loranthaceae tufts recorded on 10 infected host species with 260 (97.38%) for P. capitata, 6 (2.25%) 
for T. preussii and 1 (0.37%) for P. batangae. Only T. cocoa infected by three Loranthaceae identified 
(Table 4). These data on Loranthaceae parasitism were compared to those of 2008 (Fig. 5) to assessing 
the parasitism evolution (Fig. 6). 
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Table 2. Level of Loranthaceae parasitism in the orchard, 2011.

Host species Healthy plants Infected plants Total

Mangifera indica L. 13 0

14Spondias mangifera Willd. 0 1

Dacryodes edulis (G. Don) H. J. Lam 0 1 1

Garcinia cola Heckel 0 1 1

Manniophyton fulvum Müll.-Arg. 0 1 1

Persea americana Mill. 0 3 3

Psidium guajava Linn. 0 3 3

Citrus maxima Osbeck 0 1

10Citrus sinensis Arancio 0 8

Citrus reticulata Blanco 0 1

Theobroma cacao L. 7 9 16

Total 20 29 49

Table 3. Level of Loranthaceae parasitism in the orchard, 2008 [10].

Families Host species Healthy 
plants

Infected 
plants

Total

Anacardiaceae Mangifera indica L. 13 0
14Spondias mangifera Willd. 0 1

Burseraceae Dacryodes edulis (G. Don) H. J. Lam 1 0 1

Cluslaceae Garcinia cola Heckel 0 1 1

Euphorbiaceae Manniophyton fulvum Müll.-Arg. 1 0 1

Lauraceae Persea americana Mill. 0 3 3

Myrtaceae Psidium guajava Linn. 0 3 3

Rutaceae Citrus maxima Osbeck 0 1

10
Citrus sinensis Arancio 2 6

Citrus reticulata Blanco 0 1

Sterculiaceae Theobroma cacao L. 11 5 16

Total 28 21 49

Table 4. Number of Loranthaceae tufts on infected species. Pc: Phragmanthera capitata, Pb: 
Phragmanthera batangae, Tp: Tapinanthus preussii .

Host species Number of Tufts Pc Pb Tp

Mangifera indica 0 - - -

Spondias mangifera 26 26 - -

Dacryodes edulis 3 - - 3

Garcinia cola 17 17 - -

Manniophyton fulvum 2 2 - -

Persea americana 33 33 - -

Psidium guajava 100 100 - -

Citrus maxima 6 6 - -

Citrus sinensis 38 38 - -

Citrus reticulata 8 8 - -

Theobroma cacao 34 30 1 6

Total 267 260 1 6
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Fig. 6. Detailed distribution of infected and not infected plants in the orchard, 2011 (Software 
Arcview  GIS 3.2a).

DISCUSSION 

Parasitism of woody plants by Loranthaceae in the orchard

Three Loranthaceae identified in the orchard: Phragmanthera batangae, Phragmanthera capitata and 
Tapinanthus  preussii.  Among  these,  P.  capitata was  ubiquitous  and  the  other  two  endemic  in 
Cameroon [11]. P. capitata was very devastating [12, 13, 14, 15, 16, 17] and its remarkable ubiquity 
was suitable to all  the ecological variations in Cameroon [5].  So Dibong  et  al.  [14] reported the 
presence of P. capitata on the monogenous plantations of Hevea brasiliensis in Nyétté via Kribi. The 
same species encountered in Limbe, Penja, Sangmelima and Mintom (personal communication from 
Dibong). Sonké [6] reported this Loranthaceae in Yaoundé and its surroundings on Persea americana. 
In addition, this species was the most abundant in southern Cameroon in agrosystems [13]. 
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Very invasive on infected hosts, this Loranthaceae had a wide host range compared to the others. But 
in the orchard, mango trees were not infected (Fig. 6) as reported by Dibong [8]. The resistance of 
Mangifera indica (Anarcadiaceae) was interspecific and can be attributed to the chemical composition 
or  structural  tissues  of  the  host.  According to  Hariri  [18],  the  development  of  Loranthaceae was 
largely  conditioning  by  the  nature  of  the  host.  From  artificial  infestations,  Hariri  [18]  found 
differences in sensitivity of Gui (Loranthaceae) to some poplar cultivars.  Hariri  [19] identified the 
tannins,  flavonoids and lignins  as part  of  the  factors involved in  Gui  resistance.  Four  anatomical 
features  identified  as  having  a  higher  discriminatory  power  of  resistance  in  the  oak.  were:  bark 
thickness, cell density in polyphenols, the thickness of the first fiber and the thickness of collenchyma.

According to Dibong [10], parasitism in the orchard had as origin, infected Spondias mangifera, left 
standing in the concession, after the forest decline; because originally, all Loranthaceae had a forest 
habitat and adapted to environments altered by man on host species cultivated or spontaneous [14]. 
This  passage  from  the  forest  to  human  environments  was  the  fact  of  disseminators.  Carlo  [20] 
observed that fruit-eater birds fed better with fruits of one or many specific host plants and visited 
them more often than others. This assertion confirmed in the chiefdom orchard by Psidium guajava 
plants which had an average density of tufts (33.33/foot) higher than the other host trees. 

The fruit-eater birds by feeding on Loranthaceae berries disseminated the seeds of fruit trees in the 
orchard step by step [10], though, some individuals of Theobroma cacao were not infected and were 
therefore  considered  as  resistant  to  parasitism.  This  type  of  resistance  have  been  highlighted  by 
Boussim [21], following an artificial infestation of the same individuals species. The hypothesis that 
led to this experiment derived from the fact that most often, in within the same closed plant species, 
some were infected and others not. It therefore appeared that some individuals are endowed with a 
resistance which is attributed to intrinsic factors of each plant. 

State of parasitism in the orchard from 2008 to 2011 

The average rate of parasitism, 59,18% obtained in this study was higher than the one of Dibong et al. 
[8]  (36%) in a previous study in heterogeneous plant  communities  of  sites in the city of  Douala. 
However,  the  same  authors  obtained  a  higher  rate  (63.64%)  in  homogeneous  groups  of  Hevea 
brasiliensis at  Nyetté  .  Among  the  three  identified  Loranthaceae  (Phragmanthera  batangae,  P.  
capitata  and Tapinanthus preussii),  Dibong et al.  [10] reported the presence of  Loranthaceae,  P. 
capitata  only.  It  appeared  that  parasitism  was  no  more  monospecific  but  extended  to  three 
Loranthaceae. The scattering was not only vertical [10] but also horizontal. Avian disseminators after 
feeding  the  berries  elsewhere  (probably nearby forest),  arrived  in  the  orchard  and  laid  the  seeds 
ingested by dejection. 

Healthy new host species in 2008 [10] were nowadays infected: Dacryodes edulis and Manniophyton 
fulvum. The first was the host species of  T. preussii  and the second of  P. capitata with respectively 
three and two tufts. Other species were already more infected today, Citrus sinensis which all the eight 
plants were infected against six in 2008 and Theobroma cacao of which nine infected against five in 
2008. For all host species, there is also a significant increase in the number of tufts per individual 
compared to 2008. 

CONCLUSION

All woody species with the exception of Mangifera indica were infected.  Theobroma cacao was the 
only species of the orchard not infected by the three Loranthaceae. Given the rate of parasitism in the 
orchard, higher than in 2008 and the socio-economic importance of infected species, a further research 
on parasitism should be undertaken to understand the mechanisms behind, which will enable to create 
resistant varieties to Loranthaceae parasitism. 
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