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GENETICS OF PLANT HEIGHT IN SPRING WHEAT

Taopwit Ahmad Malik, Kbursbhid Alam and Manzoor Khan
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Genetics of plant height was studied in crosses of threa isoge-
nic lines of wheat (Tritfeum aestivum L.} having differant levels of
height with a trippls dwerf varicty Olsen dwarf, Analysis of dala
revenled two to three genes responsible for plant height. Genstic
compoaents estimated from gsneration means (parental F, and F,
indicated both additive and poo-additive gens action for the
inheritance of plant heighe.

INTRODUCTION

Short statured wheat varicties are resistant to lodgiog and thus ensure hetter
development of yield components conssquently resulting in enhanced grain
vield A better understanding of the genetics of plant haight is, therefore, ssyen-
tial for the breeders te synthesize new cultivare incorporating the height radu-
cing gened. Isogenic analysin is an efficient and religble technique for tha inheri-
tance $tudy of height, Although studies have already heen conducted in the past
{Markle and Atkins, 1964; Jarrel e of, 1967; Amaya ef af., 1972; Fick and Qualset,
1973; Saakyan, 1981, Pochaba, 1§85, thesa are usually based on the generstions
of the crosses between varioties and not on the gensrations of the croises of
1eogenic lines having different height lovels, For this resson the present study was
conducted and the results are reported in the present paper. Genelic information
titus derived would be a valuable tool for tailoring new dwarf varieties of wheat,

MATERIALS AND METHORDS

The experimental population was derived from three crosses of isogenic
lines {Tsogenic line I, Teagenic line IT and Tsoganie line IT0) of wheat (Triticum
rettiviny L), The F; and F; generations of these crossan nlongwith their parents
wers epace planted in the experimental area of tha Departinent of Plant Breeding
and Genetics, University of Apricutiore, Fajszalabad duriug the yeer 1985-86
using randomized completz block design of layout with three replications. Twe



hundred and forty plants from each F; population and 24 plants from ¢ach of F;
and the parents were selectad at random; The data were recorded lor:

1, Plant height (em)

Length of the ceatral tiller from the soil surface upto the tip of the spike
excluding awna,

2. Number of noder per culm ;|
The number of nodes of the central tiller of selected plants.
3, Imtermode lemgth (em) :

The length of individual first three internodes (below peduncie) of the
contral tiller,

Anpalysis of variance was run as per method given by Stecl and Torrie
(1980}, The data of plant height were analyssd to get an eotimate of the mini-
mum pumber of genes involved in controlling this character using ke formula
given by Sewall Wright (192K),

Simple correlation coeflicient between internode length and plant height
was calculated by the lollowing formula :
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RESULTS AND DISCUSSION

The anklysis of variance (Table 1) indicated sigaificant diflerences among
geperations For plant height and internode length while for number of nodes the
rawults were non-significant meaning thereby the differences of height in the lines
ware nat dus to the number of nades,

The mean values of #1] the F; hybrids were greater than the respective mid
parents {Table 3} showing positive heterons and pastial dominance of positive
gencs for plapt height, Similer findings were reported by Markle and Atkins
(1964). Pochaba (1285}, however, obasrved incomplele dominance of short
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Tabla 1 Mean performarce of parents and anafysis of variance for verious characiers,

Isogenic  lsagenic  Isopenic  Olsen Replication Generation
Character lige I Irve TL line ITIL dwarf Mean qUaTes mean igquares
Plant height {cm} 117.55 107.39 72.6 43.381 2B 10%* 11,23
NS

Number of nodes 7.04 7.08 €.94 5.85 0.325%% 0.033

N3
Tst interaode Iength (cm) 12.92 22.00 13.4 10.6 o202 a7 J0e*
2nd internode langth {em) 17.18 13,00 10.15 2.08 Q.47+ 13 52*»

NS
3rd internode length {cm} 12,4 10.58 T.44 6.06 0645 10.694*

NS = Non-significant
* = Significant at 5% level of probability
** — Siguificant at 1% level of probability



Table 2.  Meons (X}, slendard deviations (S. 1.) for paremtal, F, and F, generations and number of genss controlling
Plant helght in three wheat croses.

Numbper of

genen for
plant
heipht

Crostes P, ¥y F,
X 8D, x SD. X 5D, X E.D.
1. Isogegic line I x 117.55 304 4981 278 87.57 3.96 §472 1549
Olzen dwarl
2, TIsogenic line 1T x 1G7.2% 3.34 4081 278 7675 328 7724 1398
Olsen dwarfl
3. Imapenic line H1 x Te.60 3.0 49 %] 278 o646 524 63.24 T8}

Olsen dwarfl




plant stalure in wheat,

The mean heights of all the F; populations approximsted to mid parents
{Teble 2) which indicated the presence of additive pene effects for the inheritence
of this character, an observalion consistent with the findings of Amaya efal
(1972}, Additive gene action poinls to the possibility of obtaining desirable
plant stature with relative ease from the pepulation under study.

Minimum number of genes involved for the inheritance of plant height in
the crosses Tsogenic line T x Olsen dwarf and [sogenic line 11 x QOlsen dwarf
were thres while in the cross lsogenic line [1 x Olsen dwacl weee two (Tabla 2,
Thege resnlts find suppart from the studies conducted by Saakyan {1951y and
Pochaha (19831, However, Fick and Rualset (1973) observed four genes
respunsible for plant height in wheat.

A is evidant Fronothe darn in Table U, the leapth of the first, second and
third internode below pedoncte fur the 1all line (Isngenic line 1} wa3 greater as
eompared to the dwarf line ((sopenic line [II}, Morenver, the tall genetype
also had greater mean internnde length thag the dwarf one. The values uf
simple correlation coeflicients of plant height with the frat, second, and third
internode length helow perducle wera 0.96%, 0.968% and 0.964, respectively and
were positive and significart.  These ohservations suggest that beight in wheat
primarily increased through increasing internade length rather than the number
of nodes. These conclusinns are in agreement with the findings of Markle and
Arkins (1904) and Jerrel ef of. {1967},
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