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Studies on the Heterosis and Combining Ability
for Heading Date of Wheat
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Wheat and Barley Research Institute, Suweon, Korea

ABSTRACT

This experiment was carried out to study the
heterosis and the GCA and SCA effects for days to
heading of Fy populations produced from cight
wheat cultivar diallel. Greater heterosis for carly
heading was exhibited under the high temperature
condition than under the low temperature con-
ditions, and same results were also observed under
short day condition rather than long day conditions.
There are highly significant mean for
GCA and SCA at all environmental conditions.
Yecora F70 was showed the greatest effect, and
Bezostaya and Blueboy were exhibited less effects
of GCA for early heading. Significant GCA effect
was expressed at high temperature and short day
condition, indicating that this condition pro-
vides a better opportunity to select the materials
for earliness. Selections of combination with greater
effect of SCA for early heading such as Suweon
169 x Yecora F70 were discussed for practical
utilization.
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Table 1. Sources and agronomic characteristics of eight parental cultivars of

wheat .

Yield(kg,/ 10 a)

Growth | Number | Culm elde g/V' al

Cultivars Origin of spikes | length - ny
habit |per =»f (cm) Natural . cover

Changkwang | Korea | Winter 366 99.6 443.0 528.6
Yukseung 3 | Korea | Winter 503 96.7 4114 513.6
Suweon 169 | Korea | Winter 440 97.3 365.8 400.0
Sturdy USA Winter 477 72.2 321.9 444.2
Bezostaya USSR | Winter 360 88.7 319.7 503.0
Blueboy USA Winter 400 100.0 367.8 466.1
Yecora F 70 | Mexico | Spring 277 54.3 233.6 402.2
Parker USA Winter 700 102.0 374.2 488.1

B2 2 A Blueboy, Bezostaya, Parker, Sturdy i
Yecora F 708 EfAstgl+0l Yecora F 70 8to] &
FEOEo gt KEAAR LiE 8 AR 1971410 A
5 gl FXBEE HEst Diallel cross (recipro
cal B4 )& B R EFE BRetded, 1972
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FE HEiBo HESIA. % M, R4 11 A 8R
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Table 2. Changes on the ratio of F,—hybrids
to mid -parent(MP) and to early
parent (HP) for days to heading
under several conditions -

Treatment F,/MP | F HI
long day
96.7(%) 103.0(%)
High length
temperature | short day 95.5 102.0
length
long day 97.6 101.7
Low length
temperature short day 96.8 1001
length
Field condition 991 | 1048
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Table 4. Mean squares from diallel analysis for general and  specific
combining ability and the ratio of GCA./SCA for days to

heading at different env

ironmental conditions-

Soqrce; of D.F. Mean Square

variation HL HS LL LS Field
GCA 7| 89.29%* 1239.23** | 8158** |12853** 78.82%*
SCA 28 | 26.98%* 80.44** | 90.30** |134.57** [159.63**
Error 35| 00138 0.0243 0.0157 0.034 0.0064
GCA/SCA 3.310 2.974 0.903 0.956 0.494
** Significant at 1% level
HL ; High temperature and long day length

HS ; High temperature and short day length

LL ; Low temperature and long
LS ; Low temperature and long

B gRoz HB=EY BERBAANAS 2880 &4
AR 29" ¥d8 FRA SRY LEe HE
7} aAd Ad=Elzm oz a ko] HiEow fF
Fste] #BBMEARHol 2o 3A %59 Hoew #
s = Lige #8R+= Upadhyaya 79 /b
o od JHHEL —BMAEILTY BEMALEN

Table 5. Effect of GCA for days
conditions -

day length
day length

o HE o 2A XKBROE: FEd —HIAE #
i of ek,
4. Diallel cross F; 0l Q0A RE ¥ BE0
e —@BEeELS B
BE 4 BRA 08 HEAHY —Has thel
HRE & 50A BE wis} 2ok —@BEAKSS

to heading under different environmental

High temperature

Low temperature
Field

long day | short day | long day |short day

Cultivars
Changkwang 1.0488 7.0875
Yukseung 3 02938 | —1.2925
Suweon 169 0.5838 —1.0475
Sturdy ~2.2713 | —4.1775
Bezostaya 3.9838 1.0725
Blueboy 2.1038 2.3425
Yecora F 70 | —59563 | —8.4125
Parker 0.2138 4.4275

-0.1013 3.1350 1.4638
0.0438 0.2700 0.3788
2.0438 1.4150 3.2989

—-2.0013 | —4.2600 |-50113
2.9288 2.4950 1.6438
3.0188 2.3850 1.6688

—55763 | —-6.7950 | -33763

—0.3563 1.3550 | ~0.0663

Negative GCA effect desirable

Yecora F 709} Sturdy 7} 2& Bl A RAK [
2R & HREE R Btk RERHRS 94€ X
S Bk ARIBIAEU %3] Yecora F70:=5
BE A 718 BRI & —BEAETS B2
frtt ¥, Bezostaya® Blueboy+ =& gkl Al
—RMERED ) A1 de BEE nyen, £¥

Mkl B, B3 % % KE 169 % Parker
= —RMAESC] HEm Y, BE 9 8ERMGEHA
et jKigel £4 @8 vkt 3 REH —8
HMEEN 82 SEEHEEANA AL FyEA
Vet ol d B A HERES od &5
Beo] HEZEC 2 SN RAZEER Bk o
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>
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ALY "RBE & 644 2E we} 2l BR
< B3 % KE 169 % U Bezostaya 2ol 354l
A K2 RE REAA {E7F & fiEeld=nl &
3] Bt xSuweon 169 3 MAIA FEA A

Table 6. Effect of SCA for days to heading under different conditions .

o High temperature Low temperature Field
Combinations -

long day | short day | long day | short day |conditions
(1) Changkwang X Yukseung 3 -0.8939 | — 33200 -1.2717 | ~2.6106 -0.1939
(2) Changkwang X Suweon 169 —2.0839 { — 75650 —4.8717 | —6.4056 -6.5639
(3} Changkwang X Sturdy 1.8211 0.1150 4.5733 1.2194 45461
(4) Changkwang X Bezostaya -0.5339 | — 68350 —~0.9567 | —0.6356 —-0.6089
{5) Changkwang X Blueboy 0.1461 | — 28050 0.9033 0.8256 1.6161
(6) Changkwang X Yecora F 70 —0.7439 | — 27500 2.0483 1.3544 —0.1389
(7) Changkwang X Parker 0.3861 41600 0. 4283 1.6544 0.1011
{8) Yukseung 3 X Suweon 169 —-1.9289 | — 338350 —4.8167 | —5.6906 -5.1789
(9) Yukseung 3 X Sturdy 1.7261 33950 3.2283 3.2844 5.0811
10 Yukseung 3 X Bezostaya —0.6289 0.1950 —1. 3017 | —1.4706 0.0261
(1) Yukseung 3 X Blueboy 1.4511 1.4750 1. 2083 0.9894 ~-0.0489
12 Yukseung 3 X Yecora F70 —0.5889 | — 0.2200 0. 0033 | —0.6806 —0.8539
(13 Yukseung 3 X Parker —1.2589 | - 38100 —0. 6167 0.4694 -0.1139
(14 Suweon 169 X Sturdy —19.6639 | —29.6000 —35.9717 ~43.7606 —49.2889
(15 Suweon 169 X Bezostaya -1.6189 | — 3.7000 —4.4017 | -5.2656 —4.7439
(16 Suweon 169 X< Blueboy -~ 2.0389 - 2.6200 —2.8917 | —3.5556 —4.3189
" Suweon 169 X Yecora F 70 —2.3789 | — 36150 -4. 6967 { —5.2256 —5.1239
(18 Suweon 169 X Parker -2.9489 | - 7.0050 —4.1167 | —5.1256 —5.2839
19 Sturdy X Bezostaya 2.2361 3.6800 3. 6433 3.8594 5.2661
2 Sturdy X Blueboy 2.3161 4.5600 2.6033 4.9194 4.0411
@p Sturdy X Yecora F 70 1.8761 24150 33483 5.3494 4.8361
2 Sturdy X Parker 1.9061 C.7250 5. 2283 6.2994 5.0761
23 Bezostaya X Blueboy —0.2889 0.5600 0.3233 2.0644 —0.1639
24 Bezostaya X Yecora F70 —-1.7789 | — 1.1850 —1.9817 | —2.9056 -0.5189
%) Bezostaya X Parker -0.1489 2.7250 -3.3517 0.0444 -0.2789
% Blueboy X Yecora F 70 —2.6989 | - 0.1950 -1. 1717 | —0.8456 —-0.1939
@) Blueboy X Parker 0.7311 | — 06450 —0.0417 | —1.5956 -1.1539
@ Yecora F70 X Parker —-0.5089 | - 2.2400 ~1.3967 | —2.6156 -0.8089

Negative SCA effect desirable

ot 28y, &k XSturdy, £3€ xParker, EX X
Bluebay, £X.X Yecora F70#i&d M= kg 4
£ BRE 2yl

BR3IKE FHEOEZ MAEL RE =+
Holl whel HET KES 29, B3 % X KE
1695 o Hk3 % % Yecora F 704N AE EH
ol BifRelol #BRMESHEDC A, 3 BEERKE
oA o BEA AR 29 ¥, FER3 #HE St-

urdy, Bezostaya, Blueboy % Parker & %% M
HollA BHEMEETC KR B Huelgded &
3 HL 3 8 xSturdy MG AH A st

KR 169 88 HEOo 2T A= RE BS
glo] Bahmeos 73 & KEMAkIE 2de
H #3) kB 169 3 xSturdy &l A= BB B
figlo] fRMAh A4 & BBRE vyt

Sturdy= FH2=2 A% HAES 28 #Ed
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A R Bggel RRAmoR KIEatIY
grom #3] Sturdy X Parker #8149 BREH Kk
A R 28MmAeHh A ¥ HEE B4tk
28y KR 169 3 xSturdy A2 78 & HEE
el AT HEE W, Sturdys REE HEN #
el wEtA MeREhy kB vy XHBHx= o
2 Bol B BB AT RERSHNE B
o] #FT Ao Yo &9 WAEL A
B

‘Bezestaya®& H#o = MAd AL EEd BK
glo]l Yecora F 7022 Aol A HERE LT3
MAtENS Bg.ov, Blueboy ¥ Parker ¢}2] #4
dlME AR ¥ HRE JeEEh

Blueboy & Aoz WEEANAE BB 4 X
ARGl whel &t ol MESHA BIsde
dl, 2§ A Blueboy X Yecora F 7084l A& &
Hel Bfgle] BERFMLR o BE7 Ao Blue
boy xParker il M€ 4 ¢& KES 25
3%, Yecora F70& @ AT MEsL
BB BHERgl el Sturdy o} TS BT ZEM
AolA FEA ZAed, ol HRE EXKE K
fol Bzikel ol gt BETFEKC HET £y o
23 WFE MY A8 RRo o st AT
—BEAENS XES & Aee FEEHY oupA
Eadt REERS 99 X#EFHoz4 FHNE 2o
2 A9 23 BEMKRI X ARMERL, REHM
RExhER, BEMRE X B EGUREY ZHAA
+ Bpbreze HHMEENY JR 2L £
& By

.0,
i Ay

1 ®

8{Eo) HHKE NERES XEBes 9 @
A #(Reciprocal cross B44)& fifEstz &9 F,
oAl HERAHKA N FERBELZA — 2 &
HAEARENS REE HESEY v 2 #RE E
skl obg3 e

1. Diallel cross F, ol 1A HEAH B B
BmAEMOR HERAIENS BELY SHEEHNA,
ERuc GARGEHANA a, BERtE AR X
7 24 gow, BE BREE (ERERAE
BREB (FEER Hez BRF MR HHEHEH
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SUMMARY

This experiment was carried out to study the
heterosis, and GCA and SCA effect for days to
heading of F; population produced from eight
wheat cultivar diallel. The results obtained are sum-
marized as follows;

1. Greater heterosis for early heading of F; popula-
tions was observed at the high temperature than
that of low temperature condition, and at short
day length condition than that of long day
condition. Also, a greater heterosis for early
heading was expressed by the influence of
day length rather than temperature conditions.
There is the greatest heterosis at high tem-
perature and short day length condition
for early heading, followed by high temperature
and long day length condition, low temperature
and short day length condition, low temperature
and long day length condition, and field con-
dition.

2. There were statistically significant heterosis for
early heading in Fy’s compare to mid-parent
(F1/MP) in 15 combinations as tested under
the high temperature and short day conditions,
10 at high temperature and long day conditions,
2 at low temperature and long day conditions,
and 1 at low temperature and short day con-

dition, respectively.

6.

Also, in comparison of F; to early parent
(F1/HP), there were statistically significant
heterosis for early heading in 2 combinations
at high temperature and long day conditions,
2 at low temperature and long day con-
dition, and 1 at low temperature and short

day condition, respectively.

. Greater heterosis of F; population for early

heading was generally revealed from cross be-
tween day length nonsensitive, day length me-
dium or day length sensitive cultivars with day
length non-sensitive cultivars, but non-signi-
ficant heterosis from the crossebetween day

length sensitive cultivars.

. There were highly significant mean squares for

GCA and SCA effects at all environmental
conditions. In comparison of effects of GCA
under different environmental conditions, greater
effects were appeared at short day condition
rather than long day-length conditions, and at
high temperature condition rather than under
the low temperature condition. Also, greater
SCA efferts were exhibited at short day con-
dition rather than long day condition, and at
low temperature condition rather than high

temperature conditon.

. In effect of GCA for early heading, Yecora

F 70 showed the greatest effect, followed by
Bezostaya and Blueboy. Such varieties as
Yukseung 3, Suweon 169 and Parker exhibited
different effects upon different environmental
conditions. Significant GCA effect was expressed
at high temperature and short day condition,
indicating that this condition may provide a
better opportunity to select the materials for
earliness.

Selection of combination with greater SCA
effect for early heading such as Suweon 169 x
Yecora F70 was discussed for pratical utilization.
Greater effect of SCA for earliness were also
observed from the cross between day length
non-sensitive, day length medium, or day length
sensitive cultivars with day length non-sensitive
cultivars, but less effect from the cross between

day length sensitive cultivals.



