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MAGNITUDE, OF PHENOTYPIC VARIATION IN PRIMITIVE
WHEAT LANDRACES FROM SKARDU REGION (N. PAKISTAN)

Altaf-ur-Rehman Rao, S, A. Saved nod Miss Shambm Rokhsans*

Forty eight landraces (accossions) of primitive wheats
collected from 39 villages of mountainous and pub-mountainous
regions of Skardu (Northern Pakiztan’ were evaluated for their
genetic potential 83 manifested by their ‘fahmot‘ypic characteris-
tics. Among thess populations, the a ﬂ:@ capacities apd
magnitude of variability pertinent to number of mature tillers,
stem height, heading time, arca of flag leaf, length of car
number of florets per spikelet, the number and gram yield

ant were enormously high. The heterogeniety at single plant
evel was aven graater and possessed  desirable atributes. The
utilization of this germplasm can prove useful if it could be
reinteoduced in the =afens of their endemism after nooessary
triala; its incorporation iv breeding programmes may prove an
asset of much greater significance.

INTRODUCTION

Wheat (Triticum oestiverms L) shows a wide range of adaptability—to
nearly all the ecological zones of Pakistan. Towards the autarky of this
commaodity, phenomenal progress has been made through the evolution of
high yielding ~varieties. But the gap is persistently widening due to the
explosion of population growth, To invigorate the breeding programmes,
sxploitation and vtilization of incredibally rich germplasny of primitive ouldvars
may prove an assot as a large and diverse gese pool ead Sope with the
everchanging demands, opportuaities and challenges of the futuro agriculture.

T chart out efficient and realistic gene pool, the Bangor-Lyallpur
Universitics Bxpedition was organized to collect the primitive cultivars of
wheat from five valleys of the Northern Areas of Pakistan. The explored
aren comprized of dry farm lands with an annual rainfull of nearly 25 cm but
was itrigated through streams. The fields were generally flat but occasionally
terruced with lodmy, sandy Yonm to' sandy soils showing & pH of over 1.0,
Winter generally is long and severe foliowed by mild summer. The altitude
of collacting sites renged from 1460 to 3080 meders.

» Amociets Frofastors and poetgradmite scudint of Doparcrmant of Bowsny, Univerduy of
Agrisulvrs, Falmbohed ranpeizively, .
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The stadies were initiated o assess the magnitude of phenorypucally
uxpressed desirably attributes of these primitive wheats, their qualities as elile
parents, additionally, and their rdaptability in Faisalabad. Estimation of their
population “structure in a Smaller geographical unit (Valleys) was dlso the
object of thése investigations.

MATERJALS AND METHODS

Farty randomiy sclected seeds {caryopses) of 48 accassions of polyploid
wheaty collected from 39 villages of Northern Pakistan weres raised in the
experimental area of University of Agriculture, Faisalabad. Saventy five Ibs.
of nitregen and 18 Ibs. of phosphorus was added to the field in the form of
urea and Pgls raspectively befire sowing,. Efforis were made to keep the
supply of ifrigation, spacing and other enviroamental conditions uniform to a
possible axtent. .

The qualitative and quantiiativedata (table i) were recorded on 10 plants

vl each accession. Mowever, the number of planis recorded i1 seven acces-
siong was less than {0

Table |. List of Charecreristics Recorded.

o Y Ao ot o L gt ST T

f.  Habit of plant. 3. Length of top internode.
2. Number of tillors por plant, 9. Length of main ear.
3. Height of stem. 10. Length of awns.
4. Days taken to heading. ) 11. Number of florvets in cenirgl,
5. Colour of auricle. ' spikelat.
6. Area of flag leaf. 12. Number of grains in the maig eur,
7. Dissase reaction. 13. Total grmin woight per plant.

The matecials inoluded spring and winter types of wheats bu they
were fot subjected to veraligation. The habit of plant as prostraie, sem:-
steci and erect was recorded in the juvenile growth stage. The days
taken t0 beading comunenced when the flrst plant of the fleld showed haif
cmerged oar. The attack of disease and colour vl auricle werc recorded througt:
visual observations.  The averaged length . of awns was calculated from
_basal, middle and apicaf awns of the ear.  The ares of flag leuf was caleulated
by ‘miittiplying its length with beeadth x 0.75. To, detemige (ke population
siructure of smaller geographical units, the ares of exploration was divided
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into five distiner valicys namely Shyok, Fastern Indus, Shipar-Pakhora,
Nangaparbar, and Hunza depending upon theje goeopraphical locatigns.
The datn of & obharacter pertailiing te acceasion wers averaged to make rhem
© repressitative of a particolar valley,

RESULTS AND DISCUSSIONS

The most significant festwre of these primitive cultivars was that
nearly 21l the seediings after emergence grew to maturity in a0 saviropment
different from that of their origin. This indicated their wide runging adap-
tability amd switability for further use in whest research. Bennet: (1970}
roported that gepetic variability confers adaptability to primitive genstic
stocks and that is the mest desirable [eature of them, She further stated
that quantitative variation Pefimits sensitive responses 10 even mipor envicon-
mantal influences and it reflects adaptive norm.

The wheat accessions ncluded are predominantly ithe cultivars of
Trizicum wuiggre L but with spacse distribstion of 7. compaetum and
1, sphaerococcumn in the Shyok valley.

Regarding qualitative characters, the anthocyasin pigmemtstion of
auricle wes shown by 24 per cent of the accessions and were confined to the
Shigar-Pakhora snd Bastern Endus valleys onfy, perhaps due to decreased Intensily
of sunlight. Oaly 20 per eent of the accessions excaped the attack of stem and
leaf rusts, while these populations in their eriginal environments showsd pone
t2 insignificant attack of ihose diseases. The disease-free populations
predomingatly belonged to the Hunza and Nangaparbat valleys. The (re-
quency of awnless and awned accessions was 73 and &7 per cent respostively.
The awned wheats were also conflned to the ahove named valleys bur zeldom
in & pure stand. -

Regarding the quantitabve characteriatics of agronomic and physiofo-
gical nature tho range and extent of genetic vanability recorded is given in
tabie 3 which shows the masimum and minimum viues of each charactor
along with the vasiance and the number of sccession. It may be bointed
out that It is got u standard tédhnigue to drew comiclugions from mon-repli-
cated experiment on agronomic or physiologic charactsss, The Pre-existing
intra-accessional heterogeneity in the materlals of this eXperiment pravemied
this exereise. - However, the excellent performance exhibited by some gonotypes
cannal be igaored cither, because it showed a naaber of promizing sleains
possessing superior agronomic and adaptive traits. This is in conftrmicy
with Bennett (1970) and Simmonds {(1962) who stated. theg —primitive
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cultivarg peculiarly possess adaptive gane complexes nssociated with special
mndltmn of cultivation. In the beginniag, it was suspected that the bulk
of the acosssions would fail to survive/mature at this locale.

The occurrence of T. compactum Host. in the Shyok valley showed
wider distribuion than that reported by Kuckuck (1970) who delimited its
distribution to the alpine region of Butope only, In the absence of any
concrete ovidence, it i3 concluded that this species in mixturs with other species
extended its geographical mnge up to Pakistan after originating in  the Fertile
Crescant. The spreading juvenie habit of growth in certain winter accessions
coupled with ingreansd iafertile tillers and delayed earing is assigned to under
doses of vernalization. ‘This phenomenon has already boen reported by Rac
and Saesd (1977, Witcombs apd Rac (1976) and Lorenzetti e, o, (1977}

It can be sgen from table 3 that the highest number of matute tillers
recorded among pccessions and plants was 22.0 (acc* 21B) and 47.0 (ace 17)
and maoy plaats were mono-tillering. This high tillering capacity provides
an excellent material to bring about improvement in the braad wheats. Tie
number of daya taken to cariag ranged from 110.4 to 147.2 days (accessions
57R and 13C respectively). Accossions 59B, 76, 53 and 59A wers noted for
the early entipg ranging from [14.6 to [21.0 days. - Among individual plants
this varistion was even wider, varying from 107.0 to 167.0 days. The earliest
flowering spring or day-neutral entries cap prove useful in many parts of the
couniry particulacly the area .of axploration having & short growing pericd
during the vear. It was 8 common obssrvation to find fully ripened and
vegetative plants growing together in a fteld o the area of exploration parti-
cuturly ap high altitudes, [t is apparent that these populations have not been
snbjected to artificial selective pressures for early maturity due to the absence
of such factors as damaging birds, abrupt and sharp temperature fluctuations,
wind storms and low inteosity of cropping.

Accession 15C  (alti. 2440 m) took 167.0 days to heading but 59A
(alii. 2590m) was the ecarlicst ([07.0 days), while serveral accessions from
lover altitudes headed later than 39A showing that heading time does not show
any selaticoship with the altitude. The differences in heading period among
individuai plants are rof related to the altitnde either; therefore, photoperiod
and temperature variations might have influenced this character. The
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mixture of winter and spring genotypes together in some actessions confosel

the fasue,

The ares of fAag leaf among Bucessions ranged from 27.7 o 670 ¢cm?
depicted by accersions 15C and 21A respeatively. Among piaats, its value
ranged from 18.0 to 101.3 cm?. This provides a grcat opportunity o welect
and utilize the long and broad flag leaf towards well filled grains,

Srem height among secessions varied from 64,0 to 126.7 cm in #CCeLSIONS
73 and 20C respoctively; but Ure nambers of tall stemmed wheats, in general.
wete more progounced. The dwarf accessions wete 73, 89, 59A, 73 and 86
measusiag from 54,0 to §9.0cm. This character was even more variable amony
plants where it ranged from 60.0 to 1440 em. The scraening of dwarf geénes
for lodging resistance and fetilizer Tesponses, et¢. holds a premise for {uture
¢xploitation. The leagth of tep internode ameng acceskiobs and individual
plants varied from 19.0 to 46.0 ¢m and 6.0 to 4%.0.cm. respectively.  The dwarf
semmed eniries have a tendeowsy of possessing shorter internode and tall ones
are on the reversc.

Among accessions, the lengih of ear ranged from 7.0 10 18.57sm,, the
fongest ears were possessed by accession 13A and the shoriest by accession 84
among plants it measured 6.0 cm in accession 83R and the longest in acces-
sion 20A measuring 20.0 ey, The nwnber of grains.in the main ear among
accessions ranged from 390 to 64.6 and among plants this value varied
from 3.0 to 1204). The total weight of the grains per plant was ex{remeiy a
variable character, among scosssions it varied from 0.2 to 14.3 gm and amoag
plants from 9.2 to 37,7 gm. '

Itis plausible Lo imagine that components of yield such as tiller:ag.
long cars, heavier and larger number of grains per plant got the seleciive
advantage of artificial selection for higher yields, therefore, other components
of yield such as highsr number of florets pec spikelet and bigger amd wider
fiag leaves naturally got selected in many of the superior genotypes. It may
e initeresting to nots that high yielding Hunzoid wheats were the result both
of the ingenuity of the forward-looking Huazoids and genetic adaptations
to fortile soils. Winter type tall stemmed Huazoid wheats maturing in
relatively shorter petiod show & genctic adapation to ane of the shortest
growing seaion available to these wheat in Hunzs Valley.
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The mognitude of fhe genctic varinbility cibibited by the primmtive wheat

avoessions in general and the individual plants ia particular, confirms ihe
findings of Yavilov {1951), Harlan (1951} and later studies hy Witcombe and
Rao (19763, Rao and Witcombe {1977} and Rao and 8aced (377} who Teportad
a great amount of genetic variations ip primitive culvars from a gene centre.
Apart from genetic systemy, it secms that the heterogeniety of environments
proved an additional mechanism fm- the pmnmhnn of gensatic diversily.

The great store of uaet‘u’i gmm:: variability may prove very good in

future research endeavoucs, The seleciions of superior genciypes could be
reintraduced for general coltivation in their originel ecelogical niche.

Tahis 3 pertingnt to valleys showed that the magnitude of varistwn

regurding tiltering capacity is very high and 30 is the stero height, Howeyer,
the difference in beading timo is Jeast variable among (he valleys showing
that uniform social and natoral selective pressures exist thore. On the con-
trary, the altitudinal variation has not been able 1o infleence them.

Tabla 3.‘ -Ehawlﬂg the Range of Variablilty omong Valle) s
Altitude {(m) Valleys

Shyok Bastern Shigar- Naoge Hunza
Indus Pokhora Parbat

Wanic of Charucter 2604 0 2M6.6 2110.9 264R.2  2354.4

5. Nu.
1. Number of tillers 9.t 4.0 5.5 9.4 132
2. Stem keight {cm) 111.6 991 96,8 - 106.% 114.3
3. Days taken to heading 131.4 1338 137.0 16,4 133.3
4. Area of flag teaf (cm32) 8.9 25.6.  30.1 2.9 . 29.3
5. Le#ggth of ear {cm) 11.%- .6 1,40 13.3 13.7
6. Length of awn (em) i.7  Awnless Awnless 3,0 3.7
7. Number of florets 5.4 53 5.1 5.5 6.3
8. Number of grainsfmain ear” — = —7 &l 41.9
9. Qrain yisld per plant {fcm) 4.7 1.8 1.4 6.1 8.5

2 - e e i Y S

Charucsers 1ike aves of flag leaf, Jergth of ear. number of fosels/

spikelet do not diffor much. However, the number of graing per esr and
their weight between Nuagaparbat and Funza show marked varlation.:  The
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grain  yield/plant exhibiied a huge variation, too. The Northerly losated
Hunza valley and the Southern Nangs Parbat were the best performers and
other valleys were the poorest. The ‘performance norm’ has been unique and
variable characteristic of each vallsy, thus the gene flow among the valleys has
beea negligible.  The adaptability and yield pofential of certain single plants
and accessions from each valley was remarkable.
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