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CENETICS OF YIELD AND YIELD RELATED CHARACTEKS IN
HEXAPIOID TRITICALE

M. 5. Sedig*, M, Saleem, G, B, Tahir and A. Rehman*

Six hexaploid triticale gtipine, selected on the basis of
morphelogical evaluation, were cronsed in a disllel fashion to test
their combining ability and nature of gene action involved by ueing
Qrifing technique. Significant genotypic differences were cbserved
among theas atrains for all the cherooters, Both additive and
non-additive gene action was cbeervid, Complete domlnance waa
expreseed for spike lepgth, Consideiing oll the chargcters toze-
thér, “strain 6TA 204 Bn:‘mm wes good general combiver for plant
height, number of spikelets per wpike and number of groina per
epike, whereas Delfn & for fertility percentoge snd yield per
plent, Fer se performance was cheerved to be aapoviated with
GCA and SCA effects, Importance of thise rdsulta for the improve-
ment of triticale is discussed.

INTROGUCTION

Breeding efforts have resnlted in verious varieties of triticale haviog
improved fertility and grain cheracters (Skovmand et ai,, 1984). Varieties/
advanced lines with different morphological and econcmio charscterietics are
now available sa breeding etock {Gupts end Priyedareken, 1882}, For further
progrese kpowledge of Ereeding bebavioyr, particolarly of combining alility and
type of gens petion for the varioue traity )p necesrary. Chowdhury srd Singh
{1078), and Shakoor ¢ al. {1979) reportési both additive and non-additive gene
sction for yield apd yield componentn in their advanced lipes, but information
ia rather limited on the lines in band, The prieent etudy is an attempt to
prediot the performence of these lines in bybrid combipatione through the disllel

croea and to evaluie the type of gene aetion involved io yield and its components
in these hexaploid triticales. '
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MATERIALS AND METHODS

The experimental material comprised Aba-Cheetah, 6TA 204 Broneo, T-74,
Cheetah,Delfiin*5’" and M A-IRA having superiority for verious characteristica,
i.e. spike length, number of spikelets per spike, number of praine Jer ap-ke,
1000 grain weight, fertility percebtage and protein contents, respectively, were
charsoterized from the awailabte breeding stock of “spring type' hexaploid
tritienle. Theac straina were crossed in a 6x8 diallel fashion, The resulting
¥y alongwith the parents were planted in a randomized complete block design
with three repiications at Nuclear Inatitute for Agriculture and Biology, Falasl.

wbed, Each entry consisted of single rew of 3 meter length with 256 cm plant to
plant and 30 ¢m row to row distanos,

- o

At muturity, ten randomly eompetitive plants were selected for recording
dsts on plant’height {om), apike lengih (em), number of apikelets per spike,
numbar of graiog per spike, fertility percentage and grain yield per plant ().

Apalysid of verianee wis carried out on the mesn valves to test the signi-
ficance of differences among perentsforosses, Combining ability analysis was
performed following Grifing techoique (1456), methed 2 and model 1,

RESULTS AND DNSCUSSION

Anslysis of varianos (Table 1) showed elgnilicant differences for all the
characters under study. The variance values for peneral and specifle combining
ahility were aiso nignificant for all the charscters except the variance of sp cific
combining ability for yield per plant,

The estimated SCA variance (62s) was higher thapn estimated GCA
vorianos (82g) in the case of yieid per plant, number of graina per spike and
fertility percentage, indicating that non-additive gene action was important for
these oharacters, In the case of plant height and number of spikelets per
spike, additive genrs aetion appeared to ba more significant because of & low
625{¢2g ratic. Complete dominsnoe was obaerved for spike lenpth, Chowdhury
and Singh {1978) have also reported non-wdditive prne action for graln yield
and grain pumber per spike ard edditive gene action for owanber of spikeleta
per epike,
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Table 1. Anslysis of variasce for plant height, yield and i compovents in Iriticals

Mean egusres

Courcca Dy Plant Yield Spike MNumber of Buoiber of Fertility
of height Per length epikelets prains per percentagy
wariation plant per spike spike
Eeplications z 14 54 2234 1.37 202 8hk.60 BL.8D
g " xE *% X &
Parente/crosses 35 821 54.87 12,70 34,70 d63 i 124,12
Error 50 42 24 20,02 .45 1.40 63 50 39.54
L % . *x e 1) "
Geperal combiniog & 134,19 25 44 2244 TE.70 817.15 104 47
ability (GCA}
. " e we i nx n
Spueific combining 13 4125 17.34 211 234 &7 .47 2947
ability (5074) :
O 169 62 0.14 i.84 5,81 k. 1% §.22
iy'e 27 18 .33 1.95 | 66.21 25,584
D2s/bg 0.23 52.35 1.05 .30 1.72 4.15

*  Yignificant st P g 0.05 ; ** Simificsat at B £ 001,
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Ghuwdhﬁr;r and Singh {1878) suggested that sny of the gelection criteria,
i o, GOA effocts for arcay means oan be used ta aelect the best parent, In the
preacat study, GCA effects have been used to seleot tha best progenmitors,
Genersl combining shility effects for various characters sre pregented in Table 2,

Table 3. Crosses showing hest means on the basis of per se performance and SCA

effecta
Characters Per #e performance SOA effects
Yiald per T-T4 — Delfin 5" T.74 —Deifin ©5"
plant Dejbn 57" — Aba.cheetah Delfin *5"" —Abse-cheetah
T-74 — Cheetah Cheatah —M4A-18A
#TA 204 Bronca  — Cheetah 6TA 204 Broneo —Cheetad
GTA 204 Bronoo — Telfio 5" 6TA 204 Bronce —Cheetah
Fertility Cheetah — Delfin 5" Chievteh —Delfln »5"
percentage Choetah — 6T A 204 6TA 204 Broneo —Abu-cheetah
Brooeo
T.7¢ — Delfin 5" 8TA 204 Bronoo —Chestah
Spike ATA M4 Bronce — Aba-cheetah 6TA 204 Bronco—Aba-chestsh
length Delfin *5"" — Aba-cheetah Delfin **8'"—Aba-cheetab
OTA 204 Bronoo — Cheetah 6TA 204 Broneo—T-T4
&TA 204 Bronee — T-74 Abs-ohestah— M A-IRA
Abe-cheeiah — MaA-IRA 64TA 204 Broneo— Cheetah
¥umber of OTA 904 Broneo  — Aba.cheelah GTA 204 Broneo—T.74
Apikelets 8TA Y04 Bromen — T-Td Cheeteh— Abn-chieetah
per epike ATA 24 Bronerr — Aba-rheetah Cheetah— Dalfin 57
GAT 204 Brooes  — Delfin 58" 6TA 204 Broneo— Aba-cheetah
~umber of GAT 20% Bronen  — Delfin #%'"  BTA 204 Bropeo—Delfn 5"
graine per Cheetah — 8T A 204 Broneo T-74—M.A-IRBA
epike &TA 204 Browce — Aba-cheetash 6TA 204 Bronco—Abs-ehegtah
BTA 204 [rance  — Cheetah T-T4—Abs.cheetah
&1 A 204 Bromew — T-74 Chestah—Delfin B’
Dlant §1 4 204 Bropee  ~— Abs-cheetah Cheetah—30,A.-TRA
beight 6TA 204 Bronee — Delfin 87 8TA 204 Eroaco-—T-74
Cheetah — B6TA 204 Bronco T-74-- Cheeteh
ETA 204 Broncoe — Cheetah ATA 204 Broneo—Dalfin 5"
ATA 204 Bronoo — T.T4 6TA 204 Bronoo—Cheetah
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8TA 204 Brooeo proved ta be the beat general combiner for plant height,
nombar of apikelata per apike and number of grsins per spike, whareas Delfin
“5'" waa for ferfility petventage and yield per plant, Aba.Chestsh showed
good general combining effect for apike length. M;A-IRA was the poorsst
geoeral combiner for almost ail the traita, In general, lines showing superi-
ority for traita based on theit morphologicsl evaluation proved to be the best
general combiners as estimated by disllel technigua.

Per 3¢ performance end SC4 effects were naed to study the performance
of linea in their speaific combinations. The erosaes showing best performeance
on the basis of per #¢ performance and SOA effecks are lated in Table 3,
Crossen wers not found common for a!l the charsoters gtudied. Lines showing
good general combining ebility for the charactera were alag involved in the
apetifio ¢roes combinations for that character as well, The best general combi.
ner for grain yield was alto high combiner for somn of the pther Field contribu-
ting traits. Thus combining ability for yield asemed to be influrnced by
combining sbility for its componeats, At least, one high general combining
parent was involved in the best combinstinns eapaoislly for yield, fertility
peresntsge, apike length and number of spiksletafepike,

The pres:nt study auggeais that aimpls seloctivn would be sfisotive for
the improvement of characters usually sontroiled by additive gene action,
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