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THE COMPARISON OF GENETIC VARIABILITY BETWEEN THE
HIMALAYAN CENTRES OF DIVERSITY FOR BARLEY
CHARACTERISTICS

Mansur Mohsin Gilani*
ABSTRACT

The investigations were carried out on 197 populations of
bartey from Nepsal and Pakistan for various qualitative and guanti.
tative characters. The variability exhibited by barley from thess
two regions was similar for quantitative characters like length and
breadth of flag leaf, height, number of infertile and fertila tillers,
Jumber and weight of grains per plant. This was related to the
environmental heterogenecity since the altitudes of these two areas
vary two the same extent. Thus the results are not in conformity
with the exepted theory that Nepal is a primary centre of diver-
ity for barley as for as quantitative charactera are concerncd.
Awn length, the only quantitative character recorded, showed
variation which is related to the crop plants’ centre of deversity.

INTRODUCTION

The population of world is consistently increasing; the mneed for higher
production per hectare muskt neeessarily respond in discarding & number of
¢rops with low yield whizh helpel to furnish protection in ancient timns, It
seems necessary to know abaut all the germplasm within genetic access in food
planta. The germplasm that could be utilised when required has not so far
been comprehensively searched.

Takahashi (1935, 1963) examined world distribution of barley. He
atated that barley genotypes are regularly distributed and the frequency of the
naked character of the caryopsis changes over large geographieal areas, Ward
(1962) deseribed tho variation within eighteen regions of the world while exami-
ning the U,5.D.A, world collection of barley. Qualset (1875) examined 413
populations of barley collected over a large area of Ethiopia and grouped into
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Genetic Variability in Barley

approximately twenty independent arcas of collection. He investigated variat-
ion for resistance to barley yellow dwarf virus,

In recent years due importance has been given, in general, to gen etio
exploration and conservation work on major crops, while some of the regiong
have attracted mors attention in this regard.  The above in view, two genetic

conservation expeditions were organised, one to Eastera Nepal and th> other to
Northern Pakistan. These expeditions collected primitive barley (Hordeum
vulgare L.) from these centres of diversity. In the present study the genctic
variability of barley between the two centres of di versity was compared.

MATERIALS AND METHODS

The seed for these investigations was taken from material collected by the
genetic conservation expeditions (Witcombe, 1975a, 1975b). The experiments
were conducted at the University College of North Wales, Bangor,Great Britain.

The experiments consisted of the following :

Nep.* Barley Pak . ** Barley
Covered Naked Total Covered Naken Total
Accessions 73 35 108 21 68 89
Plants 283 129 412 83 271 304
Sites of origin 68 32 100 21 66 87
*Nep. = Nepaless. **Pak. = Pakistani,

The Nepalese barley seed was randomly procured from each accession
from seed obtained by growing the harley accessions in Bangor, while the seed
ter Pakistani barley accessions was obtained from the original seed collested by
the expedition, The naked and covered barleys were sown with randomisation
between the Nepalese and Pakistani accessions, The plants were grown in pots
with four plants per accession in a cold gresnhouse, Seven pre-harvest and
two post-harvest observations were recorded.

RESULTS

The variability exhibited by barley from Nepal and Pakistan was compa-
red on the basis of coefficients of variation (Table 1}, The variability displayed
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Table 1. Fariability of characters recorded in Nepalese and Pakistani barley accessions
Covered and naked Covered Naked
Character Mean Coeflicient of Mean Coefficient of Mean Coefficient of
variation variation variation

Nep.* Pak **Nep., Pak. Nep. Pak., Nep, Pak. Nep, Pak, Nep. Pak.
Length of flag leaf (em) 155 18.7 28.7 917 149 20.4 315 244 168 181 207 197
Breadth of flag leaf (cm) 1.3 14 240 24.3 1.2 L1 248 233 1.3 1.3 228 23.8
Height {cm} 96.1 82,2 148 13.8 943 820 15.4 15.4 95,6 83.1 13.56 13.3
Length of middle awn 7.8 13.4 48656 160 7.1 12,1 46,2 14.8 10.5 13.9 3458 15.0
central row {cm)
Length of middle awn 38 10.3 7256 18.6 4.5 9.5 5H6.7 15.9 1.2 10.6 152.1 18.6
lateral row (cm)
Number of infertile tillers 0.4 .5 153.3 138.1 &5 0.7 1475 130.8 0.3 0.5 1651 137.2
per plant
Number of fertile tillers 3.1 4.1 33.5 25,0 3.3 4.2 326 30,2 2.7 4.1 320 23.8
per plant
Number of grains per plant 97.4 133.0 42,9 29.5 104.0 116 5 42,6 32,5 82,9 1380 3717 27.7
Weight of grains per 3.9 5.9 398 27.0 42 5.6 38.3 324 32 6.0 36.1 25.2
plant {gm)

*Nep., = Nepalese,

**Pak. = Pakistani




Glenclic Variability in Burley

Ly different quantitatively varying characters under observation was remark.
ably similar. However, in the ease of the two awn characters fthe Nepaless
barley showed a much greater variability than Pakistani barley. These differer-
ces were reflected in the means of characters whers thers were great simiiarities
for the quantitative characters but in the case of awns the Pakistani barley had
a much longer mean awn length than the Nepalese barley. The data were exa-
mined further by comparing the Nepalese and Pakistani covered and naked
barleys separately (Teble 1). The same trends were shown in both these
analyses as were shown when the data for the covered and naked barleys were
combined, The greatest difference betweon the Nepalese and Pakistani barley
is in the middle awn of the lateral row in naked barley {Table 1} in which there
are very large differenoes for both mean and coefficient of variation,

Distribution of variability between and withisn accessipns.

To observe the variation between and within accessions of Nepales ande
Pakistani barley, the variance ratios for different characters were ealculated,
Table 2 shows that veriation between various accessions for many of the
characters was not significantly higher than that of within accessions. The
variance ratios do not vary in a striking manmer. The Hag leaf and awn
characters have some large variance ratios but infertile tiller number always
has small variance ratios. There are very slight differences between the cereals
whather comparisons are made between covered and naked or between Nepalese
and Pakistani barley,

DISCUSSION

Uomparison of variability in two cenires of diversidy
The Nepalese and Pakistani barleys show the most remarkable similarity
for coefticients of variation for all the quantitative characters examined. Awn

length is & quantitative character and here the Nepalese barley is strikingly
more variable than the Pakistani barley.

These results can be explained by sssuming that the quantitative charac.
ters are §tress characters which are under influence of strong natural selection
pressures, whilst qualitative characters such as glume pigmentation, awn length
cte., are less affected by natural selection preasures, This difference between
quentitative and qualitative characters in relation to fitness ia probably valid,
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the rumen for 24 hours through the fistula. After removing from rumen, the
samples were dried and analysed for crude protein and crude fibre. The digesti-
bility of dry matter, erude protein and erude abre was caleulated on the basis of
loss in nutrients in rumen during suspension (Anwar, 1970),

RESULTS AND DISCUSSION

Chemical Analysis of Grasses

The proximate composition of the grasses under test has been shown in
Table 1, Dry matter was observed to be gencrally higher in local varieties
than that of exotie, However, Pennisetum orientale, an exotio variety, showed
the highest erude protein (15.9 per cent). The crude protein content of exotic
varieties was higher than that of local varieties, All the varicties had almost
similar ether extract values, The local varieties had higher crude fibre and
NFE contente than those of exotic varieties, The exotic varietiea had higher
total mineral content than that of local varieties,

Digestibility
In-vitrg digestibility : The dry matter, erude protein and erude fibre digeatibi-

Table 1. Percentage proximaie composition of exolic and lpcal varieties of range

grasses
Na.mes.of_;ra.as species Dry  Crude KEther E:lde Nitrn;n T:;nta.l
matter protein extract fibre {ree extract ash
Exotic
Pennisetum purpureum 23.2 145 2.0 26.2 39.1 17.3
Pennisetum ortentale 26.2 15.9 2.8 27.4 39.4 15.1
LPantcum mazimum 1.4 13.1 3.1 27 .4 45.3 13.0
Chloris goyana 34 0 14.2 2.3 27.9 42.3 13.2
Local
Cenchrus ciliaris 29.4 18.8 2 28.0 42 .4 13.7
Panicum antidotale 32,0 11,7 3.4 80,6 43.0 I1.7
Cynodon dactylon 3.0 10,2 2.0 261 48.1 10.0
Heteropogon contortus 36.4 131 2.7 29.56 36.9 13.1
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Erotic and Local Range Girasses

lity coefficients have been shown in Table 2. The dry matlter digestibility
ranged from 44.0 to 87.5 per cent in exotic varieties, being higher than in local
varieties. However, erude protein and erude fibre digestibilities were higher in
local varisties.

Table 2. Percentage digestibility of different nutrients by in-vitro and in-vite-

vilro fechnigues

Digestibility coefficients

Name of yrass species Dry matter Cruds fibre Crude protein

[ — — * g—

i — e —

In-vitro In-vive- In-vitro In-vive. In-vitrp In-vivg-

wibro vilro vilro

Ezxotic
Pennigelum purpurewm 87.0 77.3 8.0 20.3 69 8 72.2
Pennisetum orienfale 67.5 72.9 18.2 27.8 60.0 78.4
Panicum marimum 440 70.1 17.7 22.0 65.5 68.5
Chigris gayana b4 4 66,8 20,7 241 68.1 69.6

Local
Cenchrus ciliaris 66.5 759 21.56 27.5 71.7 75.0
Panicum antidoiale 60.5 72.3 31,8 36.7 717 77.0
Oynodon dactylon 36.0 60.6 10.2 14.7 61.2 619
Heterppogon contorius 45.0 68.8 26.0 32.5 65.2 72.9

In-vive-vitro digestibility : Dry matter, erude protein and crude fibre digesti-
bility coefficients have also been presented in Table 2. The dry matter digeatibi-
lity was higher in case of exotic varietics than that of locals, the values being 66.6
to 77.3 and 60,6 to 75.9 per cent, respectively. These were similar to in-vilre
digestibility results. Crude fibre digestibility by én-vive-vitre technique was
higher in local varieties than in sxotic varietics, showing similarity with én-vitrg
results, Crude protcin digestibility, however, did not differ much between
local and exotic varieties. The digestibility of crude protein in all tho varietiey
ranged from 64.9 to 77.0 per cent,

The exotic varieties Penntsctum purpurcum and Pennisctum ogrientale
showed higher dry matter digestibility. Gill and Gill {1874} and Burns el «f

102



Pak. J. Agri. Sei., Vol. 21 (1.2). (984

(1978) also reported similar findings. Cynodeon dactylon showed the lowest dry
matter digestibility which supperted the results of Olubajo et al. (1974), The
erude fibre digestibility observed during this study showed lower values as
compared to those reported by Hamid (1972) and Binnie et al. {1074). This
might be due to the effect of stage of growth, varieties and variations in the
techniques employed, Differences in the values by in-vitro and LH-ViVo-vitro
techniques ranged from 5 to 3¢ per cent,  The results were higher in case of
i1-¥ive-vitro techniques (Velloso et al., 1978). On the basis of the results of this
study, it may be concluded that the exotic varieties Pannisetum orientale and
Pennisetum purpureum and loeal varieties Cenchrus ciliaris and Panieum antidolale
had higher merit on the basis of chemical composition and digestibility values,

The exotic varieties Panienm mazimum and Chlpris gayarne and the local
variety Heteropogon Contortus, however, may be considered ag grasses having
moderate valne ]p contraet, the local variety Cynodon dactylon although is
high yielding but contains less nutrients with low digestibility when compared
with other varieties.
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