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Growth and tissue concentration of nitrogen (N),
phosphorus (P), potassivm (K), calcium (Ca), mag-
nesium (Mg) and sodium (Na) were measured for
Dendrophthoe falcata (L.F.) Ettingsh., which is a
hemiparasitic mistletoe growing on its host Azadi-
rachta indica A. Juss. seedlings, or neem seedlings.
The shoot length and root length of the host seedlings
were significantly reduced (P < 0.05) after mistleto¢
infection. Biomass of the infected A. indica seedling
components (leaves, stem and root) was also signifi-
cantly (P < (0.05) reduced. Mineral nutrient concen-
trations of N, P, K, Mg and Na were significantly
higher (P < 0.05) in mistletoe leaves than in the
leaves of both uninfected and infected host, whereas
Ca concentration in mistletoe leaves was significantly
higher (P < 0.05) than in the leaves of its host. Con-
tinued mistletoe growth kills the host, and the mistle-
toe as well.

HEMIPARASITIC mistletoes of the Loranthaceae tap the
xylem vessels of their hosts to obtain water and minerals
but produce, to at least a certain extent, their own supply
of assimilate'. Many types of mistletoes are found in
tropical regions, spread from one host tree to another by
frugivorous birds. For example, a single taxon (Dicaeum
erythrohynchos, Latham.), also known as Tickel’s
flower pecker is responsible for the seed dispersal of D.
falcata (L.F.} Ettingsh. (Loranthaceae) among A. indica
A. Juss. (Meliaceae) in southern India. This bird feeds
on D. falcata and A. indica fruits alike and seeds are
placed on host plants by excretion or re gurgitation”.
Trees that carried a greater number of mistietoe plants
in the branch showed a reduction in diameter and
growth. The development of mistletoe plants on the host
tree 1s a dynamic process which necessarily leads to the
death of the host tree. The whole process may last for a
decade or so. Mistletoes, considered to be hemipara-
sites, infect trees by tapping into the host xylem to gain
access to water and nutrients’. Often, mistletoes have
higher nutrient concentrations than their host*’. The

objective of this study was to document growth per
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formance and nutrient concentrations (N, P, K, Ca, Mg,
Na) of D. falcata and D. falcata infected A. indica

seedlings.
The experiment was done at the Biomass Research

Centre, Madurai (9°58'N latitude; 78°10'E longitude).
Necem seeds were soaked for 24 h and then placed into
polythene bags. After seed germination, seedlings were
thinned to one seedling per bag, and were allowed to
grow for 45 days. Seeds of the hemiparasitic angiosperm
(D. falcata) were collected from host tree branches after
the birds swallowed the fruit and excreted or regurgi-
tated. These seeds were separated and kept on the stem
of host seedlings, one seed per stem.

After 30 days of mistletoe growth, ten seedlings of
uninfected and infected plants were harvested. The root
collar diameter of uninfected and infected host seedlings
was measured using a vernier calliper. The biomass of
host seedlings and mistletoes was determined after sepa-
ration, Samples were oven-dried and milled in prepara-
tion for mineral analysis of N, P, K, Ca, Mg and Na.
Concentrations of the elements N and P were determined
after Kjeldahl digestion with a continuous flow
autoanalyser (Gradko International Ltd., Winchester,
Hampshire, UK). Concentrations of K, Ca, Mg and Na
were determined with an acidic plant digest (10:4:1 ratio
of HNO;, HClO5; and H;SO4). The digest was filtered
(Whatman no. 42), and analysed with an atomic absorp-
tion spectrophotometer (Perkin-Elmer 5000, Norwalk,
Connecticut, USA). The Student—Newman-Keuls test
was used to compute the least significant difference
(LSD) at 95% level for multiple range test. Differences
were considered significant at a level below P < (.05,

Mean growth values of uninfected seedlings, infected
seedlings, and mistletoe are shown in Table 1. As indi-
cated, the host shoot length, root length and root collar
diameter, and biomass of infected seedlings were all
significantly reduced (P < 0.05). Shoot length in the
infected host seedlings was generally lower than in the
uninfected host seedlings (up to three times). This
clearly indicates that xylem-tapping mistletoe have
greater influence after infecting the host seedlings.
Parasitic plants tap into the xylem of the host plants
following attachment, and the haustorium penetrates the

Table 1. Growth performance of mistletoe (D. falcatu) growing on
its host (A. indica) seedlings

Uninfected host Infected host Parasite

Parameter (A. indica) (A. indica) (D. falcata)
Shoot length (cm) S3.8+1.88° 17.7+0.87(3.0X)® 254z%161"
Rootlength(cm)  31.0+2.18" 188+0.92 (1.6 X)® ~
Root collar 6.2+020° 491403 (1.3X)° -

diameter (mm)

Values are the mean + SE of ten replicates. Brackets give ratios of
uninfected versus infected host seedlings. Mean values in rows with

different letter(s) differ significantly at P < 0.05.
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Figure 1, Changes in the biomass of plant components of mistletoe
(Dendrophthoe falcata) growing on its host (Azadirachta indica)
seedlings. H, uninfected host seedlings; IH, infected host seedlings,
P, parasite. Vertical lines indicate the SE of means (n = 10). Bars
sharing the common letter(s) do not vary significantly at P < 0.05.

Table 2. Leaf nutrient concentrations (mg g~') in leaves of mistletoe
~ and leaves of infected and uninfected A. indica seedhings

UMM T

Uninfected host Infected host Parasite

Element (A. indica) (A. indica) (D. falcata)

N 18.4+0.5] 15.50.17 (1.2 %) 2091+ 047 (1.3 %)
P 1.62+0.14 1.26 £ 0.06 (1.3 x) 1.88+0.02(1.5%)
K 124+ 0.38 11.1 2015 (1.1 X) 18.4 £ 0.09 (1.7 %)
Ca 25.0+£0.27 23.2+043 (1.1 %) 26.0+0.48 (1.1 %)
Mg 1.76 2 0.03 1.70 2 0.02 (1.0 x) 2.01 £0.02(1.2%)
Na 0.57 £ 0.02 0.53+£0.03 (1.1 x) 1.09 £ 0.01 (2.1 %)

n = 5, * SE. Brackets give uninfected/infected and mistletoe/infected host
concentration ratios.

host primarily to obtain water and nutrients from it’. The
biomass of infected host seedlings are significantly de-
creased (P < 0.05) after 30 days of infection (Figure 1).
The biomass of hemiparasitic mistletoe plant compo-
nents are significantly higher (P < 0.05) than the in-
fected host seedlings. Biomass reductions amounted to
48% in shoot, 51% in leaves and 47% in roots of 1n-
fected A. indica seedlings. The mistletoe biomass ex-
ceeded infected host biomass by 43% for shoot, and
73% for leaves. The mistletoe does not have a root sys-
tern and could be dependent on the host for water and
minerals. After the mistletoe infects host seedlings, the
changes in host lcaf area, leaf number, reduction
in growth performance and biomass reflect the physio-
logical and metabolic perturbation induced by the
parasite. Competition for water, inorganic ions and
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Figure 2. Changes in the nutrient concentration of plant compo-
nents of mistletoe (Dendrophthoe falcata) growing on its host
(Azadirachta indica) seedlings. L, leaves; S, stem; R, root. Vertical
lines indicate the SE of means (n =3). Bars sharing the common
letter(s) do not vary significantly at P < 0.05.

metabolites 1s the simplest explanation for loss in host
production’.

Concentration of certain minerals (N, P, K, Ca, Mg
and Na) in plant components of uninfected seedlings,
infected seedlings and mistletoe is shown in Figure 2.
The haustorium of mistletoe plants penectrates the host
primarily to obtain minerals and water from it. The nu-
trient concentration of N, P, K, Mg and Na in the leaves
of mistletoe was significantly higher (P < 0.03) than the
leaves of uninfected and infected A. indica seedlings.
Similarly, the nutrient concentration of N, P and Ca 1n
the leaves of uninfected seedlings was sigmficantly
higher (P < 0.05) than in the leaves of infected seed-
lings. Elemental concentration decreased in the follow-
ing order: Ca>N>K>Mg>P>Na. Elemental
concentrations were generally higher in mistletoe stems
than in infected A. indica stems, except for N and Mg,
Leaf nutrient concentrations were generally higher
(P < 0.05) in uninfected A. indica seedlings than in in-
fected A. indica seedlings (Table 2). For K, Mg and Na,
there were no significant differences between the leaves
of infected and uninfected A. indica seedlings. No sig-
nificant difference in the leaf Ca concentration was found
between mistletoe and uninfected seedlings of A. indica.

Differences between elemental concentrattons  for
mistletoe and its host are thought to result from difter-
ential translocation of clements within the host phlot'm?.
The concentrations of some clements, notably K are
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particularly elevated in mistictoe leaves”. Higher K con-
centration in the leaves is a consequence of high transpi-
ration rates and the lack of a retranslocation system®.
Major cations have lowered concentrations in mistletoe
infected branches, but it has not been established that
this causes any ion-deficiency disease’. Mistletoe infec-
tion may lecad to N deficiency in host plants'®. Nutrient
acquisition may play a vital role in the regulation of as-
similate transport 1n mistletoes.

An extraordinary phenomenon is seen in the fruits of
the mistletoe, which strongly resemble those of the host
fruit. Therefore, specialization would attract the frugivo-
rous that disperse the seeds more efficiently. Seeds of D.
falcata were defecated in slimy masses by birds on par-
ticular substrates like branches in order to survive and
grow. The results of this study indicate that the mistletoe
affects A. indica seedling growth by reducing the nutri-
ent concentrations within the host plants. This reduction
is accompanied by a reduction in seedling growth. The
growth of the mistletoe on A. indica seedlings, causes
little apparent changes in the initial stages but after a
month of infection gradually the host and parasite can be
devastated. Further studies need to devise strategies to
control the mistletoe which poses a menance to this im-

portant woody species.
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