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Abstract

Wheat germ agglutin (WGA) present in the embryo
of a bread wheat grain is 2 mixture of three isolectins,
viz CL,, CLg and CLp which are coded by genes
located on the chromosomes 1A, 1B and 1D. Their
respective absolute amounts were determined in 62
Nigerian and five Chad landraces. Added was the
Madagascar variety ‘Kanem’ which is stated to be
selected from Chad material. Some of the Nigerian
landraces were formerly identified as derived from
Indian/Pakistani wheatvarieties/landracesintroduced
into Northern Nigeria before 1940. These had rela-
tively.high CLp/CL, and CLy/CL, ratios. Other
Nigerian landraces with such high ratios were postu-
lated to come from India/Pakistan, too.

The Chad wheats, except ‘Kanem’, have WGA
amounts and ratios similar to those native to North-
ern Nigeria. This may point to a common history.
‘Kanem’ is said to be bred in Madagascar from Chad
wheats. Apparently it has a different origin.

So the determination of the WGA amount and its
isolectin composition is a helpful means to identify
the history of a landrace or of an improved variety.
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Cereal lectins are a class of closely related
proteins occurring in embryos of all species
belonging to the Triticeae tribe of the
Gramineae (STINISSEN et al. 1983a).

Studies with allopolyploid cereals such as
tetraploid and hexaploid wheats and hexaploid

triticale demonstrated that in the embryo cells
of these species each individual genome directs
the synthesis of its own specific lectin. As a
result, these polyploids usually contain two or
three molecular forms of cereal lectins (CL)
which are designated as ‘isolectins’ (PEUMANS et
al. 1982a). In the case of hexaploid wheat, it is
well established now that genes for CL,, CLg
and CLp are located on the homoeologous
chromosomes 1A, 1B and 1D respectively
(STiNissEN et al. 1983b). With respect to the
relative amounts of the three isolectins, how-
ever, bread wheat varieties exhibit pronounced
inter-variety differences (PEuMANs et al.
1982a). Since wheat isolectins have been con-
served fairly well during the evolution of the
genus Triticum (and related genera), and can
easily be separated and quantified, isolectin
pattern analyses are of great potential use for
comparative genetic studies of collections of
bread wheat varieties. In this report we
describe the variation of the relative amounts
of the three cereal lectins in embryos of bread

wheat landraces from Northern Nigeria and
Chad.

In 1968 the senior author received from the Zaria
Agricultural Research Station, Samaru, a collection
of seeds of 62 landraces of bread wheat from various
parts of Northern Nigeria (Table 1). A description
of this material is presented by ZEVEN (1974). The
collection was multiplied at Wageningen when
necessary.
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We also received eight seed samples of bread  Table 1. The absolute amounts of CL,, CLg andq\,\
wheat landraces from Chad to compare the results  CLp (ng/embryo) of Nigerian and Chad wheat land-
with those from Northern Nigeria. Except for  races i
‘Kanem’, which came from IRAT, Tananarive,

Madagascar, the Chad landraces were collected in  Landrace Abs. amount
Chad by A. Dobos, Station de Matafo near Bol. CL, CLp, CLg
“Kanem’ was selected from 9 lines sent from Chad to
Madagascar (FRITZ 1953). Nigeria
Our investigation does not deal with the within-
variation of ga landrace, but with the variation Daura 1 . 103.7. 2196 1004
between landraces. It should be remembered thar ~ Daura Wit 14 124 606  23.1
most existing landraces are of more than one geno- Dikwa 01 94.0 1456 1034
type, as was observed for the hairy/hairless chaff ~ Dikwa 02 106.3 156.0  88.2
character (ZEVEN 1974). Lectin was isolated from 50  Dikwa 03 98.0 895 486
wheat embryos by affinity chromatography on
immobilized N-acetylglucosamine (Selectin 1 from  Dikwa 04 422 1114 697
Pierce Chemical Company, Rockford, Ill. USA) as  Dikwa 05 1874 258 146.2
described previously (PEUMANS et al. 1982b), except  Dikwa 06 63.9 105.0 57.8
that the lectin was 4esorbed with 1 ml of formiate  Dikwa 07 789 132.8  66.1
buffer (50 mM formnate-_NaOH pH 4.0) containing  yipva 08 821 1422 811
0.1 M N-acetylglucosamine.
_ Separation of the cereal lectins was achie\.red by  Dikwa 09 444 820 368
1on-e)-<chan.ge .chromatography on a Pharmacia Fast e 10 1106 1817 893
Protein Liquid Chromatography (FPLC) system Dikwa 11 875 1276 1023
. : ikwa . . .
(Type GP-250) equipped with a Mono § (Type HR Dik 1321 168 87.9
5/5) cation-exchanger column. Lectin samples were 1Kwa 12 : 9 :
loaded on the column equilibrated with formiate Dikwa 13 123.5 1806  96.8
buffer. After washing the column with 4 ml of .
formiate buffer, lectigs were eluted with a linear kawa 14 794 1379 57.4
gradient (20 ml) of increasing NaCl concentration Dikwa 15 2444 2634 1377
(0—0.4 M) at a flow rate of 2 ml/min. The position Dikwa 16 632 2153 1096
of the lectins was followed by monitoring the A, of ~— Dikwa 17 553  90.6 419
the eluate. To quantify the absolute amounts of each ~ Dikwa 18 1563 166.5  84.2
of the three isolectins, the UV monitor of the FPLC
system was connected to a Hewlett-Packard Inte-  Dikwa 19 925 1021  57.0
grator (Model 3385A). The apparatus was standard-  Dikwa 20 889 153.0 95.1
ized with known amounts of WGA. Dikwa 21 1142 154.6 64.4
ZEVEN (1974) postulated that the white-grained g{llzwa ;i }g;: 1;:2 lgig
varieties like ‘Daura Wit 14’, ‘Katsina Wit 07° rewa ’ ) ’
and ‘Wurno Wit 19’ originated from wheat Dikwa 25 71.0 1057  51.1
introduction from India/Pakistan in the years  Dikwa 26 515 573  34.6
before 1940. Dikwa 27 99.1 1608  75.9
These Indian/Pakistani samples may have Dikwa 31 103.8 139.7  64.1
been improved varieties; if so, their level of  Dikwa 32 947 1393 824
improvement must have been quite low at that
time. Hence, they may have resembled a land-  Dikwa 33 505 824 361
race, or, after introduction into Northern Dikwa 34 472 1339  89.0
Nigeria, they may have developed into a land-  Dikwa 35 428 907 495
race-like variety. When studying the amounts ~ Dikwa 36 1181 1920 949
of cereal lectins for these three varieties, we Dikwa 37 496 1032 518
observed that they scored relatively high for Dik
both CLg and CLp. This may indicate that ewa 38 60 708 36.4
. .. . . ~ Dikwa 39 61.4 1129 57.4
Indian bread wheat varieties contain higher . ‘
Dikwa 40 672 117.5 56.0

amounts of CLg and CLp in relation to CL, Dikwa 41 555 sse 4
(or lower of CL, in regard to CLg and CLp) kawa i 2 0' > 3 ’ | 7::
than the Nigerian varieties. When studying towa . 3.8 :
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C}éble 1. Continued

Landrace Abs. amount
CL, CLp CL;g
Dikwa 43 53.7 81.8 39.0
Dikwa 44 72.8 1170 64.9
Dikwa 45 540 116.3 60.6
Dikwa 46 53.0 94.1 46.5
Hadejia 04 1329 2456 120.7
Katsina 02 129.8 233.8 97.6
Katsina 09 66.0 1725 69.1
Katsina 13 209.4 3476 206.7
Katsina Wit 07 102.8 303.8 157.7
Nigeria 01 203.4 3682 1474
Nigeria 02 2142 3100 1428
Wurno 05 2349 3422 175.0
Wurno 07 185.6 308.7 1428
Wurno 11 173.4 2785 140.9
Wurno 14 29.1 107.9 49.1
Wurno 18 85.7 153.3 62.2
Wurno 21 46.4 112.4 59.0
Wurno 22 135.1  202.2 91.9
Wurno 23 83.6 1727 69.0
Wurno Wit 19 153.8 3713 156.2
Zaria 01 196.9 257.8 131.9
Zaria 02 190.0 288.0 173.1
Chad
Bol 11 171.0 2593 1249
Bol 12 106.6 182.4 76.5
Bol 13 2273 3051  163.2
Bol 14 191.1 2469 118.2
Bol 19 1205 180.6 97.0
Kanem 814 2358 100.7

Table 1 for other accessions with relative high
amount of CLy and CLp we observed the
accessions ‘Dikwa 04°, ‘Dikwa 34’, ‘Katsina
09°, “Wurno 14’ and “Wurno 21°. “Wurno 14’
carried the gene Nelw for hybrid necrosis,
which also is not native to Nigeria; it occurs
frequently in bread wheat landraces from India
(Zeven 1980). Hence, we may conclude that
“Wurno 14’ also has an Indian origin. Further-
more, we may extrapolate that ‘Dikwa 04’
‘Dikwa 34°, ‘Katsina 07’ and “Wurno 21’ also
have an Indian/Pakistani origin,

The results of the Chad wheats (Table 1),
with one exception, fall within the range found

for the Nigerian wheats. This was expected as
the Chad wheats and the Nigerian wheats have
a common origin (ZEVEN 1980). The exception
is ‘Kanem’. The other Chad wheat accession
reached us directly from Chad, but ‘Kanem’
was sent from Madagascar, where it had been
introduced in 1949 (Fritz 1953). This “detour”
may have led to errors and the ‘Kanem’ acces-
sion which came from Madagascar may have
differed from the ‘Kanem’ accession previously
sent to that country. This assumption is sup-
ported by ‘Kanem’s’ data for relative amounts
of cereal lectins.

The relative amounts of cereal lectin in the
Nigerian and Chad wheats fall within a range
covered by a normal distribution, while those
with a high relative amount of CLg and CLp
(or a low relative amount of CL,) probably.
came from India/Pakistan.

Zusammenfassung

Variation der relativen Gehalte an Isolecti-
nen in Landsorten von Brotweizen (Triti-

cum aestivum) aus Nordnigeria und aus dem
Tschad

Die relativen Gehalte an Getreide-Lectinen in
Weizen-Landsorten aus Nigeria und aus dem
Tschad liegen innerhalb des Bereichs einer nor-
malen Verteilung. Diejenigen der untersuchten
Landsorten, die einen hohen relativen Gehalt
an CLp und CLp (oder einen niedrigen relati-
ven Gehalt an' CL,) aufwiesen, stammen ur-
spriinglich wahrscheinlich aus Indien bzw. Pa-
kistan.
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