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Our research actlivitics during Lhe period september,19th - December,19:6 invoivea
& nuwber off agricul lural ang chemical aspects,  Most notubly, the collection
cf tne planl mitervial from two geograplilcal locations (sShambat and asbu waama ),
setwlnation erperoncnls and Lhe poylochenical analysis off the collectod specimens.,
fresh pluct matericl of shoots (acrial & sublerranean) and secas of otripa
rermontiicu utraing were collected from Shambat (12 K worth ol Khartoum) and
ADU waiaus 0 KEmo bast from Khioeboum) dueing sentember,udH-iay,56.  'ihe collected
I'veo bt plans material were separaled into the following lots:

u) Mresh shoots (nhurud in Y,y UaSU‘)

“

b) Fresh shools (oven—dricd at 80°¢C for 24 hr)

u) Fresh shoots (uunndriud ror iwo Wuuks)

d) Secus were bhreshed and cleaned.
samples rrom cach o Lhe Lour lolg were exitracted wilhh 70,6 methanol and tnen
concentr. ted under vacuum using volary evaporator., 'I'he remaining aqueous
eslractl wan consceyuenbly partionea wilh chloroformm rollowed by einyl acetace
weing Liguid/Liquid cuntinous sSoxhletl exlraclion technique. The reultant
Ofganic vilruCls and the residual aqueous phase were all concentrated in vacuo

ana chiromatographed on sitica el héb thin layer chromatography (TLo) plates

q
(develuping System: ethyl aUutuLu~muLhanol—water). e developed chionatograms
were Visualized/uelectled under ullea violet lipht and oubsey tly sprayed

wilh vunjllinu/HuSOI to Jocate Lhe iridoids and any other secondary metabolites

|
(e.g flavonoias). ‘tnis ex eriment revealed the presence of four major flavonoius
and two mwajor iridoids in addition Lo sowe other fluorescent spots resemble

in thir chronutograpnical behaviour compeunds like the coumarins and cinnamic
acid derivalives. 'The iridoids and flavonoids exhitited a high concentration

in the ethyl acctiate fraction in comparison with the chlorororm and ihe zqueous
fractions. ''he ethyl acetate truclion was subjected to further fractionation

o polyamide column chromatograylhy using water and waler-methanol mixtiure as

eluenty,












'vip Report

I arrcived in MNew York on 19 Septewber and was met\by my coliaborator Prof.
Lytton J. PMusscluwan ot the Old bomiuion University. ‘'mrough the courtesy of
Prof. Musscluan we were uble to travel to the University of Virginia and to
meet Lr. J, Hi%cl ol the Department of Biology. Dr. litiopel has considerable
expericuce on tue physiology ol Htriga germination and development, and in the
culture and munagement of Striga in the laboratory and greeanhouse. He played
a prominant rvole iu tne identitication of the Striga haustorium ini4iation.
His laboratory has long been one ot the few in the US authorized to grow Striga,
There we discusned some of our germinalion assays.

we relurucd to ddor Folk and we continecd our discussion and interpretation
of the results and | wunaged Lo present a seminar in the 01d Dominion University.
From Nor IFulk wie were eble Lo Lravel to Rileigh and meet brof. a. D, Worsham
of tne North Caroling Stute University.,  Prof. Worsham has a long standing
contribution Lo Steigu rescarclh and he wus the f'irst to cstabsish the involvement
of coumaring in Lne germination of striga. On the 4 th of October 1 was able
to travel to Indianupolis., I was met in Indianapolis by Frof. L. Butler of
the Departument of Biochemistry, furdue University. After a long derive and
through Lhe courtesy of Prof, Butler we a&rrived in Purdue, West Lafayette in
t. late ours of Suturday. My arrival corresponded with Lhe week-end holiday,
but despite this 1 was able Lo spend the whole Suwaday discussing research results,
needs, and plang with lrot, Buller, Here in Purdue I wau able to do all the
chrom  Lographiical work wilh Lhe HPLC which was allocated for me for more than
a week, br. Butler vias very kind in gpending 1onglburs with me in the lab.
Dr. Butler has an exlensive rescarca program, including tissue culture, on the
ployphenols produced by sorghum, 1t was in his laboruatory that ur. Netzly,

postdoctoral researcher, discovered that sorghum rool hiir exude an oily



Material which was structurally identified, named sorgoleone, and found to be
(in its reduced torm) a potent germination stimulant for Stri a, the first
to be identiftica from a host plant.

While | was in lurdue we invited Prof, Riopel from Virginia and he was
kind enough Lo cowe Lo Purdue tou discuss further research possiblities to
bring ltogelher a coovrdinated Stripa research program and to maintain a strong
collaburiative ctiort linking the scientific personnel and expertise in both

countries, 1 deparcted N.Y. on the 12th of October,



BIOCHEMICAL ASPECTS UNIQUE ‘O ‘I PARASITE (STRIGA)/HOST (SORGHUM) SYSTEM

Progress Report for the period

September 1, 1985 - September 30, 1986

Prepared for the

Agency for International Development

Under

Research Grant No. 936-5542-G-00-5027-00

Submitted by:

Dr. Sami A. Khalid
Principal Investigator

Septenber 1986



PUBL.ICATION
Bebawi, F. F., Awad, A. E., Khalid, S. A., 1986. Germination, host
reference and phenolic content of witchweed seeds. Weed Science 34(4) 529-
532. (This work was accomplished prior to the actual award date of the
grant. but the work reported here includes an integral part of the proposed

work) .
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PART A: COLLLECTION OF MATERIAL

The research activities during this period concentrated on the collec-
tion of shoot and seed material of Striga from two geographical locations,
Shambat and Abu Naama,

Fresh plant material of aerial and subterranean snoots of Striga
hermonthica strains from Shambat and Abu Naama were collected and separated
into three luis. The first lut, including fresh aerial and subterranean
shoots, were stoured in 5% CaSl, sclution and sent to the phytochemistry lab,
In addition, fresh aerial and sublerranean shoot exudates were also sent to
the phytochemistry lab,

The second lot of fresh aerial and subterranean shoot material of
Striga was oven-dried at 80°C for 48 h. The oven-dry material was then
ground in a plant mill and dispatched to the phytochemistry lab,

The third lot of aerial and sulterranean shoot material of Striga was
sun-dried for two weeks. The sun-dried material was then ground in a plant
mill and sent to the phytochemistry lab.

Seed material from Shambat and Abu Naama plant populaticns were col-
lected, threshed and cleaned. The seed of each Striga strain was then ear-
marked as 2-year old seed and stored in sealed glass jars under room congi-

tions to be used in 1987.



PART B:
1. [SOLATION AND CHARACTERIZATION OF THE IRRIDOIDS OF TWO
PHYSTOLOGICALLY DISTINCT POPULATIONS OF S. HERMONTHICA
(Shambat and A. Naama),

Shapb at

Aeri al

fresh intact
material packed
in 5% CaSO0y

fresh plant
extract obtained
by plant
hydraulic press

oven-dry matérial

sun-dry material

Subterranean

fresh intact
material packed
in 5% CaS0y

fresh plant
extract obtained
by plant
hydraulic press

oven-dry material

sun-dry material

N.B. 16 Sanples handed over to Dr. Khalid.

Abu Taana

Aerial

fresh intact
material packed
in 5% CaS04q

fresh plant
extract obtained
by plant
hydraulic press

oven-dry material

sun-dry materi al

Subterranean

fresh intact
material
packed in

5% CaS0q

fresh plant
extract obtained
by plant
hydraulic press

oven-dry
material

sun-dry material



Seed

Age

Comments:

2. CHARACTERIZATION AND DETERMINATION OF IRRIDOIDS
OF NON-PRECONDITIONED SEED

Striga seed Topu]ations

Shanbat Abu Naama
zero yr, zero
Seed
one yr, one
Age
two yv. two

Seed material was provided to Dr, Khalid to characterize and
qualify irridoid content of fresh and after-ripened seed.



3. IRRIDOID CONTENT OF SEED PRECONDITIONED IN DISTILLED WATER

Striga seed Topulations

! ' K
Shamb at Results Abu Naama Results
% Germination % Germination
Zero yr, 2.1 zero 16.5
Seed Seed
one yr. 1.2 one 18.2
Age Age
two yr. 7.7 two 31.0
3.74 21.9%
Comments: Seed material was provided to Dr. Khalid to characterize the
chemical constituent of the seed leachates and comelate leachate

chemically with generation.



4. THE EFFECT OF N-FERTILIZER ON THE IRRIDOID CONTENT AND GERMINATION

Striga seed populations

physiological consequence on germination

Shambat Abu Naama
Seed Age Seed .Age
Urea (ppm) Urea (ppm)
0 1 2 Mean 1 2 Mean
0 2.1 1.2 7.7 3.7 0 16.5 | 18.2 } 31. 21.9
5 2.8 8.1 ]15.3 8.7 5 35.5 | 52.7 | 80. 56.2
10 0 0.5 0 0.1 10 2.1 3 6. 4
20 0.4 1 0 0.5 20 9.3 9.6 | 10. 9.9
40 2 8.5 2.6 4.4 40 28.f_ 51.4 | 77. 52.4
80 0.5 0 0 1 80 5.8 2.6 8 5.5
160 0 0.4 0 1 160 2.6 0 0. 1
320 o |o |11 3 320 0 | o | 1. 0.5
640 0 0 0 0 640 0 0 0. 0.1
1000 0 0 0.3 .1 1000 0.9~ 0 0. 0.4
.7 1.9 2.7 1.8 10.1 13.7 21. 15.2
0 12.8%
-5 32.5
10 2
20 5.2 *A11 urea concentrations other
than 5 and 40 ppm have adversely
40 28.4 affected seed germination.
80 2.8 |
160 .6
320 4
640 0
1000 .2

W



5. TRANSLOCATION OF THE IRRIDOIDS FROM PARASITE TO HOST

lost Parasite
N Abu vaana
Resistant Susceptible
Fromido Dib[ikri
_»-Shoot Shoot '
Control 27 — Control -~ Aerial
« Root S Root Shoot
- Shoot Shoot _
Infested -~ Infested= Subterranean
S N Shoot
Root Root

* One part of the 10 samples has been packed in 5% CaS04. The other
has been oven~dryed.





http:Wi.hi...th






http:orany.In
http:witchw.ed

BEBAWL BT AL . PHENOLIC CONTENT OF WITCHWELD SLED

Table 4. Rg values of pheaulic compounds in wiidhweed seal popula-
tions from differing geogiaphical focations in the Sudan.

Witchweed seed population K
Gabob 0.64, 0

Abu Naama 063,051, 0
Medani 063, 051,0
Rabk 0.03,05]
Renk 063,.05]
Maridi sl 0
Shambat 0sl

Obeid 051

Obeid 051

weed. The seed populations studied way be abatianly divided
nto three distinet groups. One group is chaactenzed Ly
high Rg values and germination percentage and i represented
by the Gabob strain, The second proup as charactenieed by
intermediate Ry values and Bermulton responsivenesy and
is represented by the *Alu Nuawma', "Medanr’, *Kabh', and
‘Renk’ strains. Obeid (sorghuin and peart-unllet 1ospectinvely),
Kazgail (sorghum and pearl nullet tespecuvely ), Shambat,
and Maridi represent the thisd group which is characterized
by low Ry values and genmination percentages. Our duta
also indicate that host speaticity is more lughly developed
within the sorghum than the millet strans of witchweed.
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