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VARIETAL DIFFERENCES OF SOME ECONOMIC IMPORTANCE IN
j6 EXOTIC DURUM TYPES UNDER TWO DERSITY CONDITIONS

Syed Sadagat Mchdi* and Sira j-wd-Din Shah*

Thirty-six exotic durum types were tested under two density
conditions in 1970-T1.  Gn the busis of their superior perfomuance
12 types were selecied and sown under the same density conditians
in the following year. i

On an uvernge of both the deosities, 4 types namcly 02, 04,
013, 14 were vory high yielding tn 1970-71. whereas 17 and 6 types
each could be classed in the medium yieling category under high
and low density conditions.  Type 035 under high and 0i9 under
Iow density conditions were low yiclders during both the years.

INTRODNICTION

Durum wheat is by lar the mast important 28-chrontosome species and
ranks second 0 impoctance to bread wheat specics.  JU is better adapted - to
semni-arid regions ol the wocld and his gregter vield potential than the common
witaits.

Cairum as a ¢lass conlain higher percentage of proteins than other
wheats. In general, the eange is 10-13% (1457 moisture} and on an average
alevel of 13,5 to 145 Js considered the best. About 10 % of the world wheat
crop comprises of durum species. IU is mostly grown in ULS.A., USSR,
China, Canada, Avstralia, Argenting, Mexico. Iialy, Spain, Algeria, Irag,
Syriz, Turkey, Muorvocee, Tunisiz cle.  In Pakistan durums were grown in
certain arens in the beginning of Lthe present century;  The cmphasis of rescarch
work was entirely luid on bread wheats and soon high yiclding vurieties were
developed replacing the ducum Lypes with the result thut the species his beeome
almost dxiinet lrom cultivation,

For diversification of wheat cultures and espectally in view of projected
self sufficiency in comman wheat production, introdection of Tritictm durum
i likely 1o be more profitable in earning loreign exchange and good will, in
the neighbouring Middle-East countrigs.

"Univarsity of Agriculeure, Falsalabad
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Howard and Howard ([909) surveyed the wheat gorm-plasm in area
now forming piert of Pakistan and reported throe types of durum (T, Ty and Ty)
ot of 25 classified types.  Since then no other work has been reported anywhere
in the.country. Recent work on classification of durum tvpes has been reported
by Rudenko {1960), Mustafaev and Janova (1963), Mustafuey e af. (1964).
Popov and Dimova (1966), Scarasciz ef ol (1966), Suput {[966), Cygankov
(1967}, Dionigi {[967), Bares and Viach (1968), Borrelli (1969), Martynjuk
(1969), Pavlov (1969}, and Kaltsikes and Larter (1970) [rom experiments
conducted in different countries and under different environmental conditions.

MATERIALS AND METHODS

The work on durum species was initiated in 1970-71 whea 36 exotic durum
types {Table 1) from Mexico alongwith 4 standards {Mexipak. Dwarf Durum,
Chenub 70 and Durum 20317 were tried under high (drill sowing) and low

Table [, Pedigree af new durum types studied during the Experimentaticn.

Type Pedigree Type Pedigroe

ol 22234-47M-5Y-IM-0Y ole  II-23055-33M-1R-3M-0Y
g2 215M0-OM-6R-1M-100M 020 TI-22232-3M-1¥-1 M-0Y
03 22232-9M-2Y-100%-0M 021 H-22550-3M-3%-IM-OY
04 22234-52M-1Y-1M-1007-0M 022 23055-56M-5Y-1M-0OY
05 22834-13M-BR-OM 023 23055-56M-5Y-2M-0Y

06 25609-6M-100Y-100M 024 21 566-44Y-6Y- V- I M-0Y
07 25609-10M-100¥-0M (025 22234-9M-2Y

(3* Volunteer 02 2221-13M-GR

09 11-2896%-[Y 027 21276-3Y-1%-1Y

DIo I[-2806%-1Y * 028 236026-3M-3R

oIr  1-28971-1Y 029 21276-3¥-1¥-1Y

012 1-28934-1Y 03¢ D-21270-6M-ZR-11M
O[3 [I-27389-I1M-1% 031* Cob Durum

cl4  IE-27589-5M-1Y 032* Chapla 67 (Teslija)

0I5 I-27595-8M-1% 033 D-225350-3M-3¥-3M-0Y
016 II-27601-6M-1Y 034 D-21276-3¥-6Y-17

017 D-25609-6M-0Y 035 27645-10M-1%

Ol TI-24102- 9Y~3M~UY 36* V-2-447

*Lrosy
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(12-inch spacing) density conditions (Experiment Nuw. 1}; and in the Tollowing
year, 12 selected types were again tested under the same density conditions
(Experiment Moo 2). The exporiments were cunducted in 1andomtized block
with stngle cows o [T Feer leagth wilh three replications. The dal on Twight of
plant, number of duys 1o spike emergenes, nunber of spikes per plant, nunber
af spikelets per spike, number of kernels per spike, kernel weight and yield
per plot {gms) were recorded and anulysed by the method of analysis of variance
for statistical significance.
RESULTS AND DISCUSSION

‘The dilferentiation of available germ-plusm into unit types, beside giving
complete idea of the cxtent of varigbility in & purticylar crop. alse admits eany
spoiling out of desitable genes aod fucilitates the work of & plant breeder to
improve and maintain the germ-plasm.  As the phenotypic munifestation of a
character depends upon the cavironment in which it iy grown, therefore. the
existing breading matetial of wheat belonging to Triticum durpr Was grown
ufider twa deasity conditions to differentiate and caregorize the available types.

Tablz 2 shows the stutisticil analysis of different plant characters ; whereas
Table 3 represents the range, means and standurd deviwtions of the durum types
studicd under high and low density conditions for the years 1970-71 and 1971-72.
Similaily Table 4 (1 and b) shows the range, means and standard deviations of
the three groups which were catvgorized on the basis of their performance
during the cxperimentaiion.

For plant height the existing durum wheats have been classified into
throe cutegories; tall, semisdwar? and dwarl.  Type 04 was tall staturcd under
bath the densities in budh the years wherees S types namely, 02, 013, 014, 022 and
025 were semi-dwarl, Similarly three clsses For days to spike emerpeoce
were differentiared.  Under il ¢he densities, 04 was carly for spike emergence
and five types nuniely, 02, 07, 013, 014, 022 were ntedium in spike emcrgence.

0Of the environmenial facrors, density pleys o prominent role n the
expression of number of spikes.  On Lhis basfs the standard varicty, Durum 2031
was the highest spile beuring variety whereas, Lypes 04, 014, 022, 025 were in
the medium categery during both the years under all densities.  Similarly
Fapersson (1257), Nelson {19603, Popoy and Dimova (1968), Suput (1966). Bures
and Vlach {1964) distinguished differont durum types with reduced tillering
capacity vnder high densily conditions,  Only 4 Lypes numely 07, 013, 414, and
422 were calegorzxd for mediom number of spikelets por spike under the twoe
dersities studied,
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Table 3. Means, range and standard deviations uf 7 morphological characiers
of duram tepes studied under hipgh and Jow density conditions ditring

ifie yeary 1970-71 and 1971-72.

Plant characters -

High density

Low density

Plant height (cms)

L970-7) b ()
1971-72 04,5

Days to spike emergence
[97-T1 103.3
1971-72 L7 .0

Spikes per plant

1970-71 9.2
971-72 0.7

Spikelets per spike
1970-71 L
1971-72 9.6

Kernels per spike

1970-71 5.6
1971-72 5.5

100-kernel weight (gms)

1970-74 4. 36
1971-72 6.05

Plot viefd (gms)

T2.0-107.5
83.9-T15.2

97.0-107.7
95.0-114.3

IR.0-22.53
18.4-22 13

3G.4-70,2
43.8-6! .6

3.22-6.42
4.75-7.100

19-71 387.2 219.2.646.2
1a7{-12 5471 417.9-787.7

¥.33
e

2.60
3.0

.41
0.69

[0
[.i6

7. 84
6.67

.73
.72

07 _6h
98 .33

Mean  Range 5.D. Mean  Runge

Bd. [
a1

105.6 100.0-108, 7

i08.3

t4.5
R

20.4
2R

39.¥
au.2

4. 9{
5.59

8D
70.499.4 754
74.6-102.7 8.9

2.65
95.8-115.0 5.24
[1.7-19. [.84
11.2-14.6 .06
17.6-22.8 .32
19.4.22 § !
I8.2-84.4 £.55
55.5-75.9 5.62
51616 0.71
4.60-6.58  0.62

6025

265.3 161.8-390.7
345.1 251 .7-411.0

44 9%
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Table (1),  Means, range und total ninber of durun ryepes differongiated in three
groups under figh and low density canditions in 1970-71.

ng[] dUnS“}" L(_‘|'||:I|." dcngit:‘f
Plant characters  Geoup R S O i Y

Mean® Ranpc Meiun® Rangu

Plant height  Tull [B.6(6) 95 [-107.5 96.6(%) 92.4-99.4
{cms) Semi-dwarl  B5.5(30) 78.6.94.6 82.4(27) 77.5.80.4
Dwarf M4y TR0 TTL 73405 70.4-75.8
Days 1o spike  Early STt S7.0-100-0 [01.0(6) 100.0-102.7
Emerpance Medium 103.6 (203 100.7-106.3 105.9(28) 103.0-[08.0
Late W59 107.3-107.7 105.6(6) 108.3-108. 7
Spikes per High .75 01114 17.9¢5) i6.6-19.]
plant Modium P29 B4-10.0 146027 12.8-18.1
Low 8.1{6) 7.3-83 12.3(8) I1.7-12.6
Spikclets par - High 6060 26.9-22.5  22.3(8)  21.9-22.%
spike Medium 19.7(29) (8.8-20.8 20.4(25) 19.3-21.6
Low [(8.4(5) [(8.0-18.7 18.4(7) I17.6-18.9
Kernels per High 66 4(6) 63.3-70.2 4.0(5 69.5-84.4
spike Medium 54.3(300 47.9-62.4  S9.9(30) 50.3-67.8
Low 39.2{9) 30.443.8 452(%  3B.250.10
100-kernel  High 5.88(6) 5.436.42 S38I(T) 5.60-6.10
waight {gras)  Mediom 4. 45030 3.93-5. 18 4.73(28) 4.13-5.46
Low 3d2(4)  3.22-3.57 3.82{%) 3.11-4.06
Plot yield High 532.9(7) 4R0.3-646.2 352.8 (10) 337.5-390.7
(i) Medium 3791 (26) 304.8-471.3 247 5(25) 205.5-318.2
Low L5(7) 209.2-295.3 1788 (5 (61.8-19%.3

*In patenthesis are given the tolal number of dorum types differentiated.
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Table 4(b). Means, range and total number of durum types differeniiated in three
proups wnder figh and low density conditivns in 1971-72.

High density Low density
Plant characters Group e ——
Mean® Range Mcan* Range
Plant height  Tall M2.26¢» I09.2-115.2 100.7(2) 97.6-102.7
{cms) Semi-dwarf 97.8(9) 85.9-99.4 B85.0(8) 79.5-8%.3
Drwarf 231,941 76.2{2 T4.6-71.8
Days to spike  Early 95.0 (1) 95.8 (1)
eTHETERNCE Medium I06.3¢8) [D4 8-T09.% 10B.3 (%) [104,0-113.3
Late 113.0¢3) 112.3-114.3 114.3(2y 113.5-115.¢
Spikes per High 2o 11.%9120 1430 I141-H.46
plant Medium 0.5(% In.1-#1.3  12.9(7} 12.4-11.6
Low 3.9(0) .4{x 11.2-11.3%
Splkelets per  High 2.3 22.3(3) 21.9-x.¢
spike Medium 19 4(Ioy 18.5%21.2 20.5(7 20.2-21.2
Lorw 18.4 (1) 19.4{2) 19.4-19.5
Kernels per High 60.7 (3 53.6-61.6 T75.9(1) —
spike Medium 42 8¢ 44.9-56.4 63900 83.7-74.7
Low 43.9(2) 43.843.9 55.5(D -
100-kernel High 7.07(8 7.03-7.10 6.46(2 6.3-6.58
weight (gmy)  Medium 6.17(7) 5.87-6.72 5.39(% 5.20-6.1%8
Low 5.09(7 4.75-5.27 4.71(17 4.60-4.82
Plot yield High 787.7 (1) 4110 (1)
{pms) Medium 5487 (%) 476.3-6010.% 360.7 (8) 324 (3812
Low 410.7(2) 417.9-421.5 281.3 (3 251.7-2599.3

*[n parenthesis are given the total number of durum types differentiated.
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The number of keritels is one of the most important compunent ol yicld,
Accordingly, three classes o high, medium and low number of kernels per spike
wore differentizted.  Four types numely 42, 04, (25, Durom 2031 had medium
number of kernels per spike in both the vears under all the densities. The
standard volgaes types gave grcater number of kerncls pet spike as reporled by
Dyiomigi ([967).

100-kernel weight was differentiated ingo three calegoties wiz, high,
medium and low Kernel weight.  Oaly one type (013 and four types namely
04, 020, 022 and 025 gave the high and medium kerisl weights respeclively
during both the yeurs undur both Lhe densities, Type 019 had jow kernel
weight in all the conditions studicd.  Kernsl weight was found 1o be higher
under low density as against high density condition, confirming the results of
suput {1966) wnd Barcs and ¥Yiach (1968).

Plot vield is the total expression of most of the morphological wnd
physiologicul characters of o plunt and is the net result of the interaction of
genatype with environmental fuctors, On this basis sig types narmely 02, 04,
013, 014, 020, 022 and nine (02, 04, 05, 07, 08, 012, 0f3, 014, 025) high vielding
Lypes were differentraled under high and low densitics in 1970-71, Chenaby 70
being comnion in these; whereas only one type (02) could fall in this CALEEZTY
in 1971-72 under low density. 25 Lypes each were difforentinted under medium
yielding group under high and low densities in 197071, whereas only 9 and
T typss el in this class in [971-72. Under low yield cutepory 7 and 4 ypos
in 1970-71 und 2 and 3 types in 1971-72 were grouped under both the densities,

On an average ol buth the densitics, 4 1ypes namcly 02, 04, ¢13, 014
were vory high yielding in M970-TL, whercas 17 and & types each could be classed
in the madium yiclding catcgory under high and low density conditions. Ty
035 and 019 were low yiclders under respective densilies jn Tespechive et
Similar classification of 1200 specimens was reported by Rudenko (19600,
The reaults of Papov-and DXmova (1966), Suput {1966) und Hures and ¥lach
(1968) showed thal higher density was responsible for increased yield in ull
tha vurieties they studied.

An overall review revewls that under high and low densiy condiltons type
nurabers 02, (4, 013, 014 showed bortter perlorminee for both the years.  In
fature brocding progrumme. those promiising coltures must be utilized Tore
the speedy improvement of duritm wheats in Pukistan,
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