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Abstract: Mistletoes of the genuBapinanthus (Loranthaceae) are stem hemiparasite comprising
about 250 species in East and West Africa. Mistigfiapinanthus globiferus) (A. Rich.) van
Tieghan, which possess straight pentamerous caolowad flowers, causes severe damage to lime
(Citrus aurantifolia Swingle) and guavaP&idium guajava M.) in orchards along the Blue Nile
banks in central Sudan. The main purpose of tilsisareh was to find an environmentally friendly
approach for the management of mistletoe in orchémdt trees. Specific objectives were: to
evaluate the presence, degree of damage causée pgiasite, and the awareness of farmers, and
then use this information to assess possible com@asures. A survey was conducted in
2009/2010 by interviewing 186 farmers in the stadya (Wad Medani and Hisahisa Provinces) in
the Gezira State, a major producer of fruits in 8tate. The survey results indicated that the
incidence of the parasite was 73% in Wad Medani 2B% in Hisahisa. About 70% of the
respondents were familiar with the parasite, anéb 6df the interviewed farmers practiced
traditional pruning by using logging axe, most bk tfarmers failed to control the parasite.
Severely infected orchards were selected for asszdsof potential preventive control methods
using severe pruning, regular pruning using longdhied shears and traditional pruning with
logging axe. The results revealed that severe pgureduced infection by 76% and severity index
by 94% in guava. However, traditional pruning usarge reduced infection by only 2.2% and
severity by 45%. Regular pruning in lime trees gdiong handled shears reduced infection by
50% and severity index by 80%. Using the traditionathods in lime orchards reduced severity
by 18% with no effect on infection percentage. emdusion, severe pruning and regular pruning
using long handled shears were found to be effedtivcontrolling the parasite in guava and lime
trees. These methods were easy to accomplish,@rexpensive.
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Introduction: red flowers, inflict damage on coffee, citruses,
Mistletoes of the genus Tapinanthus guava other fruits and ornamental trees
(Loranthaceae) are stem hemiparasites of aboViccer, 1981). The nature of sticky seeds
250 species in East and West Africa. The plantenhances the distribution by birds and other
which possess straight pentamerous colourfudnimals (DelRio e al.,, 1996 and
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Aukema, 2004). The mistleto@apinanthus presence, degree of damage caused by the
globiferus (A. Rich.) van Tieghan, occurs in parasite and farmers awareness. The
most citruses and guava producing areas alonigformation obtained is to be used to develop
the Blue Nile banks in central Sudan (Zarougpossible control measures.

et al., 2009). These plants have no root system .

and parasitize the host plants; they debilitatd"atérialsand Methods _

the tree and reduce the fruit-bearing area!ne Study area lies along the Blue Nile banks
Damage from mistletoes, involves the death of" tWO provinces: Hisahisa (14° 44' 47" N, 33
branches distal to the infection. More serioust/ 43" E) and Wad Medani (14° 24" 30.20" N,

damage occurs in poorly-managed orchards3” 31 47.88" E), Gezira State, Central Sudan.
and/or under drought stress conditions,|N€ aréa is famous for growing guava, lime

situations that often lead to the death of thef€€S and vegetables. _ _
host (Boussim, et al. 2004). Recently, In 2009 and 2010, 186 farmers, in two different

mistletoes infection on orchard trees hasProvinces, Wad Medani (96) and Hisahisa (90)
rapidly increased in Sudan. in the Gezira State, Central Sudan were

The primary control methods of mistletoes are/Nterviewed with specific respect to their
pruning of infected branches and removing of€XPeriences —and  approaches to control
eradicating severely infected treesmlstlgatoe infection. _The guestionnaire form
(Hawksworth, 1983; Butin, 1995; Wood and consisted of questions that gssess_ed the
Reilly, 2004). Removal of mistletoe plants 2Wareness of farmers concerning mistletoe
from infected branches does not kill the Piology, occurrence of the parasite, and control

parasite and resprouting from the haustorial"€thods used by farmers. The survey form and
system often occurs. Although Chemicanuestlonnawe form were prepared and then

biological and genetic controls have been and@'mers were interviewed orally during field
are still being investigated, particularly for VISits arranged by the Extension Service,

dwarf mistletoe, these methods have not beel€Partment of Agriculture, Gezira State
shown to be practical or economical so farceéntral Sudan. The data were analysed by
(Shamoun and Dewald, 2002). SPSS Software version 11 to determine the

Pruning is required for proper citrus care. Itfrequéncy and confidence level of the
includes, regular removal of sprouts, Uéstionnaire data.

elimination of dead and diseased branches, angeverely infected orchards were selected for
the low-hanging branches (skirting) may needine assessment of poter_mal preventive control
to be removed. Pruning is also practiced tgM€thods. Severe pruning of guava trees,
control mistletoe, but the infected branches aréegular pruning of lime trees using long
cut irrespective of the point of attachment ofh@ndled shears were practiced in farmers
the parasite to the host. In both lime and guav@rchard in Hisahisa province, Gezira State.
trees severe pruning is sometimes practiced t"€Se methods were compared with traditional

eliminate deadwood, and diseased limbdPruning using logging axe. o
inorder to renew tree growth. However, Degree of infection was evaluated first in June

complete destruction of severely infected2009 and revaluated in July 2010 to assess the

guava trees is commonly practiced to controlefféct of severe and regular pruning as
the mistletoe in Sudan. compared to traditional pruning. The degree of

The main purpose of this research was to findnfection was evaluated by two methods. One
an environmentally friendly approach for SIMPly involved measuring percentage of

managing mistletoe in orchards fruit trees. Thenfected trees. For the second method, severity
specific objectives included: evaluating the of infection on each tree was rated on the scale

0-4 (0 = no infection, 1 = low infection
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with 1-5 haustoria/tree, 2 = moderate infection with 11-15 haustoria/tree and 4 = very severe
with 6-10 haustoria/tree, 3= severe infection infection with>16 haustoria /tree.

A severity index(y) for each sample was then cal@d using the formula:
_(oxa)+(I1xb)+(2xc)+(Bxd)+(4xd)+(5xe) 100
y= a+b+c+d+e T

Where a, b, ¢, d, and e are number of treefinally, traditional pruning in guava and lime
which fall into the increasing infection trees:

categories 0-4 (Mathiasehal., 2008). Traditional pruning is required for regular
o removal of sprouts, elimination of dead and
Severepruning in guavatrees: diseased branches. Also the bottom of the

Severe pruning is sometimes practiced ta:anopy in lime trees may need to be removed
eliminate deadwood and diseased limbs iyng it is sometimes used to control the

order to renew tree growth. It is accomplishedmyistietoe.

by using logging axe to cut the whole branchesrhe farmers use logging axe and cut the
as appeared in Plate. 1 (a) and in this researGRfected branches irrespective of the point of
it was used to control mistletoe. For this gttachment. Since it was difficult to leave any
purpose a total of 300 guava trees were pruneflees without pruning the traditional pruning
as explained above in an orchard in Hisahisamethod was used as a control. The degree of
To evaluate the degree of infection 5 samplegnfection was evaluated using the same
each consisted of 20 trees were evaluated iBrocedure mentioned above. Moreover, the
June 2009 before pruning and re-evaluated ifhfected trees were assessed twice once in June
July 2010 after severe pruning. 2009, then reassessed after one year and
Regular pruning in lime trees usng long  compared with the two methods mentioned

handled shear: ;
. . . above using T-test
Lime trees are widely grown in central Sudan g

for its edible acid fruit. The tree seldom growsResults

more than 5m high and if not pruned becomed he survey results showed that the incidence of
shrub-like. Its branches spread and ardhe parasite was 73% in Wad Medani and 23%
irregular, with short, stiff twigs, small leaves, in Hisahisa. Seventy percent of the respondents
and many small, sharp thorns. A total of 300were familiar with the parasite and about 64%
lime trees were pruned using the long handled®f the interviewed farmers practiced traditional
shear with saw and cutter in an orchard inpruning by using logging axe (Table 1).
Hisahisa. They were cut regularly at shortThe results revealed that severe pruning in
intervals with continuous inspection of the guava significantly reduced infection of
orchard using long handled shears with cuttemistletoe by 76% and severity index by 94%
and saw. It was accomplished by cutting the(Table 2, Plate l However, traditional pruning
infected branch at least 20-30 cm behind thaising logging axe reduced infection of
haustorium. The handle is about 3 meters longpistletoe in guava trees by only 2.2% and
which enables the labour to cut mistletoeseverity by 45%. Regular pruning using long
infected branches at the tops of lime trees. Tdvandled shears in lime fruit trees also
evaluate the degree of infection 5 samples eacsignificantly reduced infection of mistletoe by
consisted of 20 trees were evaluated in Jun80% and severity index by 80% (Table 3).
2009 before regular pruning and re-evaluatedJsing the traditional methods in lime orchards

in July 2010 after pruning. had no effect on infection percentage,
however, it reduced severity index by 18%
(Table 3).
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Table 1. Mistletoe incidence, awar eness among inter viewed far mers and the current status of
control in two provincesin the Gezira State, Sudan

Variables Wad Medani (% Hisahisa (%
Incidenct 73.C 23.C
Farmers Awarene 70.C 70.C
Control using traditionepruning 64.C 65.(
Number of interviewed farme 96.C 90.C

Table 2: Effects of severeand traditional pruning methodsin controlling mistletoe on guava

trees

June 2009

July 2010

Treatment

% Infected tree Severity index

% Infected trees  Severity Index

Severe prunir 91.7** 83.5** 21 5.4

Reduction % 76.3 93.5
Traditional prunin: 90.C 66.1 70.C 36.2
Reduction % 2.2 45.2

*  Significant at §£0.05 using T test.
** Sjgnificant at p<0.01 using T test.

Table 3: Effectsof regular pruning using long handled shear and traditional pruning

methodsin contralling mistletoe on lime trees

June 2009 July 2010
Treatment
% Infected trees Severity index % Infected trees Severity index

Regular pruning wi 92.5%* 54.4** 45.C 11.3
Long handled shears

Reduction % 50.3 79.2
Traditional prunin 79.% 56.¢ 81.t 46.¢
Reduction % - 17.6

*  Significant at §£0.05 using T test.
** Significant at p<0.01 using T test.

Discussion
The results of the survey indicated that

parasite (Table 1). This was indicated after
assessment of the degree of infection where

farmers consider mistletoe to be a major pest the percentage of infected trees was reduced
on lime and guava trees in the two provinces by only 2.2% in guava and no reduction was

surveyed. Although 70% of the respondents observed in

infected lime trees after

were familiar with the parasite and about 64% traditional pruning (Table 2 and 3). The same

of the interviewed farmers practiced
traditional pruning by using logging axe,

genus was reported to cause severe damage on
coffee, citruses and guava trees in East and

however, most of them failed to control the West Africa (Viccer, 1981). In addition, the
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parasite was reported to cause drastic damagen guava trees by only 2.2% and severity by
in citruses and Guava in Sinar State, Sudan45%. Although, severe pruning is effective in
(Zarouget al., 2009). controlling the parasite, even so, the farmer
Pruning is the simplest curative and most will lose one season's fruit crop. However,
affordable method to control mistletoes, at subsequent new growth and the resultant
least in guava. It is efficient only if the host increase in the production with improved
branch is cut at several-centimetres below the quality will compensate for the loss.

level of attachment of the parasite to eliminate In conclusion regular pruning using long
the haustorial system entirely (Parker and handled shears was found to be effective in
Riches, 1993). However, this method is time- controlling mistletoe in lime trees, easy to
consuming and dangerous for people who areaccomplish and not expensive. On the other
removing the parasite especially in lime trees. hand, severe pruning was effective to control
The available methods of control in Sudan are mistletoe in guava trees and to remove old dry
pruning, which could be preventive if it was branches and diseased limbs to renew tree
done properly and regularly, or the removal of growth. At present, these two methods could
the infected trees, a destructive method. be strongly recommended for the protective
Unfortunately, pruning is not done properly: control of mistletoeT. globiferus) parasitizing
since the farmers remove only the haustorium lime and guava in SudanOther methods
of the parasite which leads to vigorous should be investigated particularly biological
resprouting of the parasite. As mentioned, the control since chemical control on fruit trees is
accurate method is to cut the infected branch hazardous. It is noteworthy that proper
at least 20 -30 cm behind the haustorium understanding of the parasite biology and
(Parker and Riches, 1993). In addition, the ecology is imperative for development of
removal of infected branches should be done effective control methods.

regularly at short intervals with continuous
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Plate 1. Control of mistletoe in guava using seyguming method:
a: Guava trees after severe pruning in June 200Barly stages of recovery of guava
tree canopy, resprouting of host branclee§uava tree canopy recovered, and started
to bear fruit one year after severe pruning in 200
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