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IS THIS THE LAST ISSUE OF HAUSTORIUM?

HAUSTORIUM has been prepared, printed and ‘mailed by the Department of
Biological Sciences of Old Dominion University since its inception in
1978. However, due to severe budget limitations it 1S now essential
to find some other source of support. This could be either through
subscriptions or by subvention of costs by organizations and/or
institutions. If you wish the newsletter to continue, please send
suggestions for its continued support to either editor by May 1982.
Otherwise, this may be the last issue of HAUSTORIUM.

Histocytological study of Orobanche crenata

A two year effort in Morocco to control Orobanche crenata On
broadbeans (Vicia faba) has resulted in good control using glyphosate
on the host. plants. However, successful treatments need a better
knowledge of the biology of this holoparasite. As a result, an
ontogenic and histocytologlcal study has been carried out on the host
parasite interface of Q. crenata and broadbeans.

Embryos contained in mature seeds of O. crenata show the beginning of
differentiation with two opposite zones of meristematic cells
separated by parenchyma cells. Embedding with epoxy resins and thin
sectioning allowed a cytological observation of the filamentous organ
developed during germination. It isS a parenchymatous organ, devoid of
conducting element-s, with groups of primary meristematic cells at its
tip. This pecuiiar structure plays a basic role in the attachment of
the parasite to the host.. Terminal meristematic cells modify their
original shape and form papillae. After attachment to the host (a
very rapid process), a tubercle develops. The basal part produces a
haustorium or endophyte which penetrates host tissues without crushing
any host. cells. Very rapidly, connections are established between
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host and pararitn Xy o cjements.  Tio oster part of the  fuberaie g
protected by two  layers oI vacuclated and degenerared cells,
Meristematic calls aie clustered in numerous groups under these
protective laver:s and will give rise to many root apices and to one

stem apex.

These morphological, anatomical, histocytological and ultrastructural
results represent a basic approach that will be expanded upon in
further work 1n greater detail and accuracy.

M. Mohamed Aber, Univ. Pierre et Marie Curie, Paris

Low rates of Glyphosate Control Dodder Selectively in Alfalfa

Glyphosate (N-(phosphonomethyl)glycine) is usually applied at rates of
0.5 to 3 kg/ha to foliage of green plants for nonselective control of
a broad range of annual and perennial weed species. Although
glyphosate ncrmally -is not applied for selective weed control, low
rates have been shown to control the 7root- parasite Orobanche
selectively in broadbeans (Vicia faba). Recently, it was found that
low rates of glyphosate also controlled dodder (Cuscuta) selectively
in alfalfa (Medicago sativa) after it had become attached as a shoot
parasite .

Alfalfa was seeded in April 1981 in soil containing seed of field
doddtr (Cuscut-a campestris) and largeseed dodder (C. 1indecora). In
early July, when dodder was attached to the alfalfa, hay was harvested
from the area. Dodder remaining on the alfalfa stubble grew and
reinfested the alfalfa regrowth, In late July, when dodder was
growing vigorously, had shoots 20 to 6G c¢cm long and had begun to form
buds, glyphosate at 0.075 to 0.6 kg/ha was applied 1in water at. 860
L/ha.

One week after application, curtailed growth, reduced diamster of new
stems and ‘*tendrilg, and progressive necrosis were evident in dodder
treated with ail rates of glyphosate. The lowest rate applied, 0.075
kg/ha, caused almost no visible symptoms in the alfalfa. Stunted
growth and small leaves were evident. in alfalfa treated with higher
rates ©If glyphosate. The injury increased as the rate of glyphosate
increased.

Although glyphosare killed essentially all external dodder, some
embedded haustoria and remnants c¢f twinded tendrils survived. A
limited amount of normal and abnormal flowers and abnormal stems
developed from this surviving tissue late in the season. Plots of
alfalfa treated with glyphosate at. 0.075 kg/ha remained green and
vigorous, whereas untreated plants became yellow from the dense
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infestatio.: of dodder and the chlorotic leaves of parasitizea altalfa.
Almost all of the recovering dodder was C. indecora.

At. the present. time, control of dodder in alfalfa after it has become
attached to the host plant. involves destruct-ion of the alfalfa toliage

as well a5 the dodder. No herbicide treatments are presently
recommended for controlling dodder selectively after it. ha5 become
attached to the host plant.. The glyphosate treatment. is of especial

interest. because it would fill the need for a treatment. where none is
presently available, and the extremely low effective rates would make
it a very inexpensive treatment..

J. H. Dawson and A. R. Saghir, USDA-Irrigated Agriculture Research
and extension Center, Prosser, Washington.

Second International Striga Workshop 3-8 October 1981

This gathering, in Ouagadougou, Upper Volta , was arranged by Dr K V
Ramaiah of The Institute for Crop Research in the Semi-Arid Tropics
(ICRXSAT) and supported financially by International Development
Research Centre (IDRC) as a sequel to that held in Khartoum in 1878.
There were only about 25 workers from Africa, India, Europe and USA
but there was valuable exchange of results and ideas. Much of the
discussion inevitably revolved around the development of resistant
sorghum and millet. varieties and this 1is the only aspect to be
currently receiving substantial support. The work of ICRISAT in
collaboration with many local workers in Africa and India is leading
to clearer ideas on the best sources of resistance to use in breeding
work and some real progress has been made in selection and breeding of
varieties with useful resistance, combined with improved agronomic and
quality characters. Related work at Weed Research Organization (WRO)
in England is helping to <clarify resistance mechanism and factors
influencing resistance, particularly drought stress and nitrogen.
There was valuable discussion in true "workshop” sessions on research
techniques. From the USA there was an updating on the eradication
program for S. asiatica and some promising results presented on the
strigol anaiog GR24 which appears superior to GR7 and comparable to
ethylene in field tests. It was agreed there was urgent. need for more
study of the potential for germination stimulants in Africa,
particularly ethylene, and it was pointed out that even if it was not
a practical treatment for many situations it. could be useful as a
means of cleaning plots within infested areas and so allow more direct
measurement. of crop losses due to Striga; information badly needed as

a means of persuading donor organizations to invest more in Striga
research.

Very little agronomic research on Striga was reported but. there were
wide ranging discussions of all possible approaches and agreement. on
the need for good long term studies on the behavior of Striga seed
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urddcr  tireld conditions as a means gl It rpraeting and taearc Fane the
Cliccts of trags vropplng and  other  cuiturar approachies. Ll dllly
there was laittie  to report on bitological eontrol but aood aaroonent
kna*t there are reai pussibilities deserving more divest inivis: @ dafiln,

A number of general recommendations were agreed including one o the
Food and Agraiculture Organization (FAO) of the Urited Natrions to
include Striga as a major topic in the Sahel Crop Pest Mas agement
project ~and another to (B Agency for International Development (AiID)
to implement the Striga research project. which had r<cently been
formulated and agreed in principle.

One day was devoted to field visits when we saw the sorghum variety
SRN 4841 performing well in experiments and farmers' fields. After
the workshop three of us ( C Parker, P Matteson, L Musselman) spent a
further few days in the field with Dr Ramaiah and accumulated valuable
observations on specimens of insect. pollinators and predators which
have been largeiy overlooked in the past, in particular a butterfly
(Precis orithya =Junonia o.) . The larvae are known to be voracious
feeders on Striga and realted genera in the USA and Indonesia and were
observed. to behave likewise in Upper Volta, Another observation oOf
note was the occurrence at several sites of Cvcnium (previously
Rhamphicarpa) fistulosa causing severe damage to partially flooded
rice.

Identification of Indian Striga Species

Mr B VN Reddy of the Botany Department. , Nagarjuna University,
Guntur, 1Incia kindly sent a copy of his paper "Colleters on the
cotyledons of in vitro raised seedlings of witchweed-Striga asiatica
(L.) Kuntze" =~ (Current Science 49: 595-597, 1980) to Chris Parker at
WRO. The behavior of the Striga seedlings reported in the paper
including deveiopment of cotyledons in the absence of any attachment
to the host. seemed rather strange and the identify of the species was

queried. Mr Ready had been confident. of his identificazion but did
send seed and herbarium specimens and closer examination of these
conzirmed 1t was indeed S. euphrasioides (=S. angustifolia} rather

tnan S. asiatica. It is nmot just a sporadic plant in the Guntur area
but is apparently the dominant Striga species on sorghum in that.
district.

Following the Sorghum in 80's workshop, Chris Parker had  the
opportunity to make a brief field visit with Dr M J V Rao of ICRISAT
to a village where S. asiatica had been particularly severe on
sorghum planted dry before the monsoon rains and S. densiflora had
also been abundant. on immediately adjacent. fields of — maize. A?. one
other site we observed another infestation in sorghum which one of us
at first thought was S. aslatica and the other assumed was S.

densiflora. tn fact.,”on closer examination it was S. euphrasiocides.
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ad D FRreo G Co.onoindla have more i L s st tal wilree oo o and
't oseems ver o jarobable that S. euphrasioldes is being quttoe o omioonly
overiooked -t e the fact i¥ is  Simpiy  distinguished. T calyx
iws are tnhe s.aplest teature-only fLive 11, 5. denslilora, ore ruining
to the tip in ecach calyx lobe: approximately 10 In S. asiatics, the

additional ones ending at the sinus betwcen the lobes:” and 1% in S.
euphrasioides, additional pairs of ribs running up to the sinus and
then continuing up the sides of the calyx lobes to meet at rthe tips.
Striga euphrasloides is further distinguished by larger seed, about
0.5 mm  Jong (versus 0.03 mm in the other two species) with cistinct
sculpturing as shown with scanning electron microscopy.

Ultrastructural Studies on Striga hermonthica and S. gesnerioides

Light. and electron microscopy have shown that. there 1s no phloem in §__
hernonthica only intertracheidal parenchyma cells between and along

the Xxylem linit between host and parasite. These parenchyma cells
contain numerous ribosomes, rough endoplasmic reticulum, mitochondria,
dictyosomes and vacuoles. The cell walls are irregular and possess

numerous plasmodesmata. On the other hand, sieve elements are clearly
evident in tiie haustorium of S. gesnerioides and form a sheath of
phloem around the haustorial xylem. The relation of the phloem to
that of the snoot and the host root have not. been studied 1in detail
although T assume that- there is continuity based on preliminary
studies with the light microscope.

A. T. Ba, University of Dakar, Dakar, Senegal

Medicinal Value of Striga

Members of the genus Striga In India have been used in the past for
their therapeutic value. In Ayurveda, S. aslatica, pungent and
b:tter, are indicated to improve DLCth appetite and taste and in
treatment o©Z Lklockage of the windpipe and diseases of the blood.
Striga gesnerioides (or S. euphrasioides) has a use in diabetes. In
addition to trhese uses recorded 1in the literature, we noticed in
talxing with some farmers from Maharashtra that Striga are wused by
them to increase the fertility of cows and buffalos, for treatment of
dry cough, biisters on the tongue, and as a dermaticide.

M. J. Vasudeva Rao and V. L. Chidley, ICRISAT, Hyderabad, India

Symposium on Haustoria, Botanical Congress, Sydney, August 1981

Papers presented at this symposium included the following: Je L.
Riopel-Host recognition in angiosperm root. parasites. B. A.
Fineran-Graniferous tracheary elements in haustoria. J. H
Visser-Host contact and initial development. of the root parasite. T«
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bBorv—=The deveilorment of  the hausterial  phloem system of  rolnc-and
hemi-parasitic jpiants, as intluechced by the host . H, <.
Weber~-Observations on the parasitism o! Australian and New Zealand
Mistletoes. M. A. AbolU Raya-Obscrvations on the parasit:c behavior
of Thesium humile Vahl (Santalaceae). ITt. Germingation and
chlorophyll status. M. A. Abou-Raya, M., A, El-Sharkaway and A.
EL Taife-Mode of parasitism of Cistanche spp. J. Kuijt-Inflorescence

geography in Loranthaceae. F. ~A. Onofeghara-Mistletoe parasitism in
West Africa, P. Bernhardt- Reproductive isolation between Amyema
species. For further detail, please contact. Prof. Malcolm Calder,

School of Botany, University of Melbourne, Parkville, Victoria,
Australia 3052.
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that at high carbon dioxide levels the parasite can fix sufficient
carbon to sustain its own growth.

. 1981. Recherches sur le voies de transport impliguues dans
l'alimentation, dune phanerogame parasite sur des feuilles isolees
parasitees par Cuscuta. Physiol. Vegetale 10: 177-196. This study
demonstrates the 1mportance of a phloem connection between host and
parasite by which carbohydrates (mainly sucrose and an analog,
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. 1981. studies on indigo witchweed, the American strain of Striga
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Baskanligi Sayi 15: 118-119. Melampyrum arvense i1s sufficiently
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1980. Chemical control of Orobanche crenata in Vicia faba. FABIS
Newsletter no. 2, 47-48. In addit-ion to confirming selective control
of O. crenata by repeated post—emergence sprays of glyphosate, the

authors report success with propyzamide at 7.5 and 10/kg/ha applied in
high volumes of water four weeks after sowing V. faba.

Petzoldt, K. 1981. Control of QOrobarche crenata Forsk. in broadbeans
(Vicia faba) by means of combined cultivation and plant protection
measures. Z. Pflanzenkrank. u. Plflanzensch. 9: 365-369.
Glyphosate is shown to be an effective means of control. In addition,
seeds treated with Benomyl and fertilization with nitrogen increased
yields even in an Orobanche tolerant. cultivar (ICARDAF 402).

Weber, H.-C. 1981, Orchids on the way to parasitism? On the
possibility of an evolutionary transrformation of the orgar 5 of contact
of Corallerhiza trifida Chat. (Crchidaceae) to organs of attachment
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HAUSTORIUM is edited by Chris Parker and Lytton Musselman. Please
send suggestions for its continued existence as well as any material
for a future issue to either of the authors.
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