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Tab. 5 Mean squares for variation between and within wheat and barley landraces from Nepal
and the Yemen Arab Republic

wheats from Nepal and Pakistan. They recorded data on nine quantitative charac-
ters and found that the means, variances and coefficients of variation were
more or less identical in both countries for this crop.

The variation in landraces from the Yemen was significantly correlated
with altitude of the collection site for three quantitative characters, namely
flag-leaf width, number of spikes per plant and weight of seeds per spike. In
contrast, this relationship was not seen among the landraces from Nepal
(Table 6). In another study (GiLant 1977) it was observed that Nepalese
wheat characteristics were correlated with altitude, and this correlation could
be attributed to genetic differences. Nevertheless, the effect of altitude on
landraces is variable for different crops as well as diverse environmental situa-
tions. For instance, it was found that an increase in altitude by 1000 m had
a marked increase in yields of T. aestivum in Rhodesia (CackerT and WALL
1971), whereas in soybeans an increase in altitude from 1394 m to 1636 m
was sufficient to depress yields in the Sikkim Himalaya (BASNET et al. 1974).

Wheats from the Yemen were generally heterogeneous for spike colour,
but they were more or less homogeneous for seed colour. Among the wheat
landraces from Nepal the reverse was true. There was also more variation for
the presence or absence and awn length in landraces from Nepal than in those
from the Yemen where all landraces except one were awned. WITCOMBE
(1975) reported anthocyanin pigmentation among wheats from eastern Nepal
resulting in maroon coloured spikes, and in extreme cases of anthocyanin con-
centration, even purple or black. However, no spikes of these colours were
observed in the Nepali material in this study. No definite conclusions as
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Tab. 6 Correlation coefficients between character means and altitude of collection site for wheat
and barley landraces from Nepal and the Yemen Arab Republic (* correlations are significant at
P =0.001)

Character Wheat Barley
Nepal Yemen 4 Nepal Yemen

Flag-leaf length +0.17 +0.20 +0.32 +0.12
Flag-leaf width +0.02 -0.44* +0.40* +0.34
Plant height +0.04 -0.01 +0.22 +0.07
Uppermost internode

length +0.33 +0.16 +0.07 0
No. spikes/plant -0.16 +0.42* +0.20 +0.16
Spike length +0.07 -0.18 -0.64* +0.24
No. spikelets/spike -0.01 -0.10 +0.08 +0.02
No. seeds/spike +0.20 -0.17 +0.43* -0.10
Weight of seeds/spike +0.13 +0.44* +0.61* -0.12
1000-grain weight -0.02 +0.06 +0.62* +0.04
Spike density -0.05 +0.04 +0.60* -0.17
Awn length — — -0.53* -0.02
Days to heading +0.04 +0.14 +0.01 +0.07

regards distribution of variation can be drawn on such qualitative characters
alone and a thorough study of quantitative character differences in crops is
needed for adequately describing the variation pattern.

Barley

The two types of barley landraces studied differed from each other in
many agronomical characteristics. The two-rowed barleys from the Yemen
headed, on average, nine days earlier than the six-rowed material from Nepal
(Table 3). These traits could be of much use in barley breeding especially in
areas of marginal agriculture where drought and flooding are major threats.

The analysis of variance based on thirteen quantitative characters showed
that the regions in the Yemen were not significantly different from each other
with respect to all the landrace characters. In the landraces from Nepal, flag-
leaf width, spike length, and awn length were significantly different on a
river valley basis (Table 7). However, all characters in both countries were
significantly variable between landraces from the same valley or region. The
mean squares between the landraces from Nepal were highest for number of
days to heading (Table 5). It is interesting to note that there was almost no
variation in spike lengths within landraces, as was also the case of the weight
of seeds per spike. This observation indicates that both barleys had fairly
stable yield characteristics.

Several characters among the landraces from Nepal were significantly
correlated with the altitude of the site of collection, in contrast to the situation
in the Nepalese wheats, but among the Yemen material none of the characters
had any significant correlation with altitude (Table 6). The mean flag-leaf
length was greater among the two-rowed barleys but the six-rowed ones had a

2%
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Tab. 7 Mean squares for variation in barley landraces from Nepal and the Yemen Arab Republic
on a geographical basis

Character NEPAL YEMEN
Between | Within Error Between | Within Error
valleys valleys regions | regions
d.f.=3 d.f=12 d.f.=782 d.f.=3 d.f.=12 d.f.=783

Flag-leaf length 445 144* 10 542 235* 15
Flag-leaf width 10** 1* <1 <1 1* <1
Plant height 2431 1304* 58 609 3901* 116
Uppermost
internode length 634 318%* 24 540 - 2611%* 93
No. spikes/plant 613 1425%* 92 847 1013* 145
Spike length 296** 36* 1 21 20* 2
No. spikelets/
spike 306 260* 9 234 209* 9
Awn length 770** 147% 4 91 27* 3
No. seeds/spike 1169 2109% 114 273 187* 14
Weight seeds/
spike 21 19* 1 3 2% <1
1000-grain weight 3048 1833* 44 2238 2602* 178
Spike density 2010 603* 11 50 129* 4
Days to heading 4590 4548%* 90 — — —

* = significant variation between landraces in the same valley /region, p = 0.001%
** = significant variation between valleys/regions, p = 0.001%

wider flag-leaf (Table 3) and this character was positively correlated with
altitude (Table 6). Since yield components such as number of seeds per spike,
weight of seeds per spike and spike density were all positively correlated with
altitude in the Nepalese barleys it may also be concluded that an increase in
altitude led to broader flag-leaves as well as higher yields. In another study
on Canadian barley cultivars, however, FEJER et al. (1979) found that increas-
ed flag-leaf dimensions severely depressed grain yields. Recent experimental
evidence clearly shows that variation in flag-leaf area after anthesis does not
explain variation in grain yields (THORNE 1973). Nevertheless, many physio-
logical studies have indicated that the green parts above and including the
flag-leaf make a sizeable contribution to grain yield in cereals and consequently
selection for greater photosynthetic area appears to be a promising means of
establishing higher yields (Yar and Harvey 1972).

The length of the awns was greater among the Yemeni landraces than the
Nepalese ones. The importance of the awns as a photosynthetic structure in
cereals has been particularly stressed by several workers. It is known that awn
length is positively correlated with seed size and hence contributes directly
towards gréater yields (QUALSET et al. 1965, SCHALLER et al. 1972), which may
be due to the greater photosynthetic surface close to the seed which aids grain
filling. However, long awns can be also disadvantageous to the plant under
wet conditions, because the greater amount of water retained by the spike can
make' the spike heavier and cause considerable lodging (Faris 1974). Never-
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theless, WaLroLE and MorGAN (1972) have suggested that plant breeders
should concentrate on increasing awn length with a view to maximising yields.

The polymorphism among the five qualitative characters was not con-
siderable, and only two or three character states were sufficient to describe
fully the variation in these characters. This may be due to the fact that quali-
tative traits in general are controlled by major genes which are less susceptible
to change under diverse geographical and environmental conditions (WrTcoMsE
1975). For instance, there was no substantial variation for spike colour in
material from both countries, cream being the dominant colour present in
nearly 80 % of the spikes. However, in the Nepalese material this predomi-
nance was not as great due to the presence of brown spikes.

An interesting phenomenon observed in certain landraces collected in the
Dhaulagiri river valley in Nepal was the shattering of awns near maturity.
It is known that brittleness in spikes and awns is a characteristic associated
with wild forms and it was interesting to find this trait in a cultivated barley
landrace. However, six-rowed barley weed races have been reported from
Israel (HARLAN 1965) and from the Himalaya (Wrrcomse 1978). Since both
these forms have a brittle rachis the possibility cannot be excluded that the
cultivated six-rowed landraces may have exchanged genes at some stage with
weedy forms which normally exist at the borders of cultivated fields and
periodically inject portions of their own gene-pool into the cultivated forms
through introgressive hybridisation.. Murpry et al. (1982) crossed the brittle
H. agriocrithon with cultivated six-rowed types and found that some of the
progenies had spikes as brittle as one of their parents whereas others were as
tough as the spikes of the cultivated types.

The “non-heading” character in which the spike fails to emerge from the
flag-leaf even at maturity is another interesting feature revealed in this study.
Some plants among certain H. distichum landraces from the Yemen had spikes
which remained enveloped in the flag-leaf up to maturity. This character was
always associated with a low plant height when compared to the normally
heading plants. However, from the plant breeder’s point of view it may be a
desirable character, since it not only protects the spike from fungal spores
which may be present in the atmosphere but also restricts plant height which
may prove useful to prevent lodging.

In conclusion it can be said that landrace variation within these two
secondary centres of diversity could not be fully evaluated without growing
the plant material in the field under conditions similar to those of its original
habitat, as found in Southern Italy, although an initial impression of the
extent of landrace variation can be obtained through the application of poly-
acrylamide gel electrophoresis of seed proteins (Damania et al. 1983). Data
should also be recorded on a sufficiently large sample in order to draw correct
statistical inference from qualitative as well as quantitative characters. The
polymorphism for qualitative characters was not as much as one would expect
in an area of diversity and hence predictions of variability based solely on a
few qualitative traits and an inadequate number of plants or landraces should
be avoided. The significant differences in performances for all characters be-
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tween landraces observed show ample evidence of variation (in contrast to
cultivars or varieties) because each plant behaves as an individual line.

Zusammenfassung

Genetische Variation in Landsorten von Weizen und Gerste aus Nepal und Jemen

Je sechzehn Landsorten von hexaploidem Weizen (Triticum aestivum L.)
und sechszeiligen Gersten (Hordeum wvulgare L.) aus Nepal und von tetraploi-
dem Weizen (7. turgidum L.) und zweizeiligen Gersten (H. distichum L.) aus
der arabischen Republik Jemen wurden auf Variationen hinsichtlich morpho-
logischer Merkmale und der Eigenschaft ,Tage zum Schossen® untersucht.
Landsorten von vier verschiedenen Standorten in jedem der Linder, mit unter-
schiedlicher Hohe iiber dem Meeresspiegel, wurden ausgewihlt, um das Ver-
teilungsmuster dieser Variation zu bestimmen. Das Untersuchungsmaterial
wurde an einer Versuchsstation, 110 km von Bari, Siid-Italien, angebaut. Daten
quantitativer und qualitativer Merkmale wurden fiir 17 Weizen- und 18 Ger-
stenmerkmale an einer Stichprobe von je 50 Pflanzen jeder Art ermittelt.

Statistisch signifikante Unterschiede wurden fiir die Variation in den
Gebieten des Jemen und den Fluf8tilern Nepals sowie zwischen den Landsorten
derselben Gebiete und der Flufitiler festgestellt. Fiir quantitative Eigenschaf-
ten iiberschnitten sich die Verteilungen der Landsorten. Polymorphismen traten
haufig auf, und in den meisten Fillen reichten zwei oder drei Merkmale aus,
um die Variation zu beschreiben.

Daraus wird geschlossen, dafl an einer geniigend grofien Anzahl von
Pflanzen und Landsorten Messungen an quantitativen und qualitativen Eigen-
schaften durchgefithrt werden miissen, um die Variationen in einem sekundiren
Mannigfaltigkeitszentrum zureichend sicher abschitzen zu kénnen. Eine solche
Untersuchung gibt dem Pflanzenziichter niitzliche Auskunft {iber wichtige
Keimplasma-Quellen.
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