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INTERVARIETAL AND INTER-SPECIFIC PLANT COMPETITION
IN WHEAT UNDER TWO IRRIGATION LEVELS,

SHER MOHAMMAD, SIRAJUD-DIN SHAH?
AND MANZOOR AHMAD BHUTTA

Threg and & combinations of two wheat species, Frificum
wilgare and Triticwm durum were tested against pure stands
under nomal and low irrigation levels during 1970-72 and
1972-73.  Under both the conditions, mixtures gave significant
increased yields over the respective elite parents. The average
percentage increase for both the vears was 12,3 to 35,0 and 21.9
to 37.6 percent under respactive conditions of irrigation. The
gecession in the main yield component, spikes per plant, varied
from 23.2 to 28.4% under normal and 14.1 to $3.8% under low
level of irrigation. The advantages of using simple mixtures
over pure stands are discussed.

INTRODUCTION

The results of recent studies on intervarietal plant competition by
Jensen (1853), Gustafsson (1931, Jensen and Federer {1964), Grafius [1965),
Shaalan et al. (1966), Brigele et al, {1%67a.b), Sing ct al. {1967} and Shah (1969)
though conflicting, do show the possibility of obtaining over-compensatory
clects when cerrtain varieties of cereal crops are planted either mixed or in
adjeining rows under field conditions. However, wvery little information is
available on the effects of interspecific competition in cereal crops. The
results of such a study of simple migtures of two wheat species against inter-
varlieltai combinations tested under twa irtipation levels are reparted in this
arricle,

MATERIALS AND METHODS

A compatition experimant comprising two varieties each af three wheat
species pamely mexipak 65, WB22 (T, welgare). D36, D0 (T, rurgidury D41,
203t (7. dwrwm), was conducted in the Department of Plant Breeding and
Genetics, University of Agrigulture, Lyalipur during 1971-72. The experi-
ment was planted in the ficld on %th Navember 1971 with six replications.
The seed was prepared by mixing equal number of kernels of componeant
species. Each row was [74 feet long, spaced 127 apart. The seed was drilled at
the rate of 82 lbs per acre. Out of six replications, three were supplied with 5
irrigations (normal) and remaining three with only 2 irrigations (one after
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thres week and the other at the booting stage). Inall 92 Tbe. nitrogen was
applied in the form of ammonivm sulphate in two equal doses, one at the
time of planting and the other with first irrigation. 46 lbs Py Q5 in the form
of supsr phosphate was appliad at the time of planting. At maturity a plot
of 6’1" size was harvested and where it costituted a mixed stand the planes
were separated into different components, which were later threshed separately
and weighed. The data for other characters was recorded from ten plants
selected at random from the remaining plot. The data was gachered for
spikes per plant, number of spikelets per spike and 100-keenal weight.

The following year, 1972-73, this experiment was repeated excluding
the varieties ¥ 36, D 40). The experiment was planted on 20th Movember,
1972 in a plot comprising of three rows 16} feet long. At maturity, a plot
of 10" x 1" length was harvested and the data for other characters was
collected as in the previous year, Statistical analysis was done according to
the standard statistical techniques. The significance of percentage ibcreases
wver mid parent and elite parent values was determind according to Cochran
and Cox (I984). An excract of the data has been given iu the tables,

RESULTS AND DISCUSSION

The results of mtervarietal mixtures of cer¢al crops have been reported
by Jensen (1952) Gustafsson (1953) Jensen and Federer (1964) Grafius (1965)
Shaalan et. at (1966), Briggle et al {1967 a, b} and Shah (1969), The con-
sensus of opinion goes in (avour of varieta! mikivres. Ln most of the
instances, the results refer to only one environment. In the present studies,
3-6 simple mixtures both intervarietal and interspecific were rested ynder
normal and low levels of irrigation. The data in takle 1 show the superlority
of hoth types of mixiures over the elite pure stends i the two envirchments
during both the years. The percentage increase was significant in all combi-
nations except in WB224-D4! under conditions of normal irrigation.

A, reference o Table 2 reveals almost identical results. The average
increase in percentage of three and five mixtures against elite parent in  spike
production under the respective environments was significant. The number
of spikelets (Tahle 3) did not show substantial increase or decrease In
percentages over the elite pareat with the exception of MP4+2031 under
condition of low itrigation. The mern percentage increase or decrease over
the elite parent in kernei weight {table 4) shows superiority of five and two
out of six mixtures under normal and low level of irrigations respectively.

This increased productivity of interspecific mixtures opens up new
field for incréasing agricultural production of cereals and so far, s our
knowledge goes, there is no . other experiment reported on interspecific
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Tante 1 Percentage Increase (n yield per plot of ntixed genotypes over
performnnce of elite parent. '

Normal Irrigations (5) Low Irrigations (2)
Combination 19?1-?2 1972-73 SLage increase 1971-72 1972-73 %Lage increase
' aver elite parent over elite parent
(mern of {mean of
f-2 vear) 1-2 vear)
MP+WB22 3983 4389 35.0% 2536 2973 37.6%
MP 42031 359 3510 12,5+ 2456 2727 29,4
WB224 2031 2866 3444 17.8* 1953 2592 33
MP+Dal — 3867 15.5% — 276.7.. 21.9*
Wh22-D4l — 3402 0.3 —_ 257.4. 26.3%
D4l 1200 —_ 02 138% — 2392 32.6*
MP+MP 2856 3345 - 173.3 2259 —_
WE2ZLWEB22 2273 3084 —_ 134.6 159.9 —_
203142031 2360 2524 —_ 169.6 i;g}! —
I L 3 g

D4+ D4l — 289.9

*mealeulated significant value = 11.5 : SR
MP, WB22=T. vulgare i
D41, 2031 =T durom

TABLE 2 Perveniage increase in Iplke per plant of mixed genotypes over
performarnce af elite parent.

MNormal Trrigations (5) Low Irrigattons {2)
Combination 1971.72 197273 ¢ age increase 197172 1972-73 {age increage
overelite over clite - -
parent. parent.
{mean of {mean of
1-2 year) 1-2 year)
MP--WPp22 223 230 28.0 15.3 15.3 3548
MP 42031 226 228 28.4*% 12.3 16.0 S5L.6*
WBI24+ 2031 186 18.6 23.2* 13 6 123 14.1*
MP4 D) - 203 12.8 — 13.2 9.z
WH22 - D41 — 16.6 6.4 —_ 12.6 1.9
D41 4203 — 17.0 9.0 — 14.3 538
MP+-MP 173 180 - 2.1 81 -
WHI2 4+ 14.3 143 - 11.% 11.0 -
WwB2z - :
2031 4 2031 15.4 14.5 — 06 9.0 -
D1+ Dl — 156 . - 0.3 —_

*.calculated significant value=14.00
MP, WR22 = T. vulgare
D41,2031 = T, durum,.
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TABLE 3. Percentage increase or decrease in spiice of mixed -genctypes over
performance of elite parent under normal and low irrigation levels,

Moermal Irrigations {35) Low [rrigations {2)
Combination 197i-72 1972-73 %age increase 1971-72 ]972-7i brage increase
over elite . over elite
parent, | T e " parent
(mean of -+ (mean of
. 1-2 vear)
MP.J-WE22 20.6 221 0.5 180 . 194 1.9
MP4-2031 21.3 2.6 0.5 210 1583 LR
WBR22 420 18,6 2.0 1.5 — . 190 - 23
MP{D4] — 2.3 1.4 — - 193 LR
WB224 D4l — 20,0 1.5 e 18,3 1.7
D4 32031 — 19.8 35 e 114 - 00
MP+MP 210 21.6 —_ TG 1IR3 o
WB22 4+ 200 0.3 — 183 180 T—
WB22 CEL Haew :
2031 + 2031 20.0 20.3 —_ 170 IR e
D41 4 D4t - 9.0 —_ —_ 170 —
*ealculated significant value = 6.30 :
MP, WB22=T, Yulgare = = - v
2031, D42mT. durum. paibl RiL e

TABLE 4. Percentage increase cr decrease N [00-kernel weight
of mixed genarypes over performance of elite parens,

Normal Irriation (5] Low Irrigations (2)

Combination 1971-72 1972-73 %age invrease 1971-72 1972-73 YedEe InCrease

aver elite aver elite

parent. patert

{mean of (mean of

1-2 year) 1-2 year)
MP4+Wr22 122 319 4.6 235 2.82 3
MP 4 2031 4,50 4.1% 2.1 38l 3.08 Ta*
WEB?2 312031 3351 3.79 1.1 122 322 29
MP L4t — 481 2.5 — 4.24 3.2
WR22 104 — 4,89 9.0% — 4,18 42 8
D4l 2031 — 540 2.7 — 4,99 168
MP +MPp 327 337 = 3.02 104 —

2.76 2.85 — 228 2.4 —
WH22
WR22 4.40 446 —_ 4,10 4,1% —_

D414 D41 —_ &.{0 — -— 579 s

e el J U S p—— —

*calculated significant value = 2,20
MP, WB2Z = T. Yulgare
2041, D41 = T, durum.
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cainpetition on wheat. This increase in yield can be Nully exploited in the de-
veloping countries like Pakistan where due to population explosion, the
need of the hour is to increase production of food grains as quickly as
possible. It tmay be mentioned that for the development of a new variety,
at an aceelerated speed, 8-10 long years are needed with good deal of
expenditure and effort.  If such simple mixtures can boost acre yislds to one-
hall’ as much high yield as shown in these experiments, the total increased
production can be well imagined,

The new high yielding wheat vavieties commercially grown in the
country lack cortain quality characteristics and as such are not so populer
with the consumers as the old commercial varieties which fetch premium in
the market, This handicap can easily and promptly bs removed by growing
snitable gnd appropriate mixtures, may be intervarietal or interspecific,

With the spread of new wheat varieties in the country, new and new
bio-types of rust races have started uppearing year alter -year. This simple
technique of using mixtures of diffarent rust resistant and adaptable varieties
or species can help check or control the epidemics of rusts.

Thess mixtures have shown better performance under adverse environ-
mental conditions provided by curtailing the number of irrigations applied
during the growth period. It appears that just like F hybrids, mixtures are
more stable in perormance under conditions of unfavourable growth and
development. This provides ample evidence for getting incrensed production
by growing simple nuxtures under water stress condition.  These results are
quite in agreement with Sing er af (1967} who recommended the use of
heterngenons groups of individuals for increasing produciivity under stress
condition. Thus it may bz inferred that different genotypes in mixed planting
can yield even higher than the elite variety ot varieties in pure stand and
further that response will be different under different environments and this
{act will have to be taken care of before recommending suitable mixtures for
commercial use.
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