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Varietal Difference in Yield Response to Delayed Sowing Dates in Spring Wheat of Hokkaido : Tadashi
TAKAHASHI and Kimio NAKASEKO (Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan)
Abstract : Three spring wheat varieties, old tall Haruhikari and modern semi-dwarf Haruyutaka bred in
Hokkaido, and tall late Selpek bred in Germany, were sown at a 5cm equi-distant square pattern on 3 sowing
dates, i.e. early (April 11), middle (April 25) and late (May 10). Varietal difference in yielding ability with
delaying of sowing dates was investigated through changes in growth phases, process of spikelet initiation and
crop growth rate. The first growth phase, from emergence to the double ridge, stage and the total growing period
were shortened with delaying of sowing dates in all varieties. The spikelet initiation phase was also shortened
resulting in a decrease of spikelet number. CGR and NAR in the late grain filling period (growth phase V)
decreased with delaying of sowing dates, resulting in a decrease of final biomass. Grain yield decreased with
delaying of sowing dates in all varieties, mainly due to the decrease in biomass and grain number. The extent
of decrease of grain yield was smaller in Selpek than in the other two varieties ; the late sowing yielded less than
the early sowing by 349, in Haruhikari, 369, in Haruyutaka and 149 in Selpek, because ear and spikelet number
and CGR for grain filling period did not decrease with delaying of sowing dates in Selpek. At late sowing dates,
the grain yield was 418gm’ ? in Haruhikari, 523gm~? in Haruyutaka and 55lgm~2 in Selpek. Ear weight type
variety (e.g. Selpek) may be useful for late sowing cultivation in Hokkaido.

Key words : CGR, Ear weight type, German variety, Growth duration, Hokkaido variety, Sowing date, Spikelet
initiation, Spring wheat.
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Fig. 1. The process of spikelet initiation.
(A) : onset of spikelet initiation, (B) : double
ridge stage and (C) : terminal spikelet forma-

tion.
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Table 1. Yield and yield components.
Sowing date Grain _yzield Total dry‘Z Harvest index  Ear ngrznber Grain ng{nber 1090 grain
(g m™®) weight (g m™?) (%) (m™?) (ear ) weight (g)
Haruhikari
Early 633 1813 34.9 726 22.9 38.2
Middle 606 1611 37.6 712 22.2 38.3
Late 418 1253 33.3 682 16.4 37.3
Haruyutaka
Early 808 1796 45.0 790 28.1 36.4
Middle 704 1501 46.9 720 26.5 37.0
Late 523 1285 40.7 640 22.1 37.0
Selpek
Early 638 1756 36.3 464 34.5 39.9
Middle 610 1671 36.5 528 26.9 43.0
Late 551 1589 34.7 522 26.5 39.9
Significance
Variety * % * * * % * % * %
Sowing time NS * NS NS * % NS
Interaction NS NS NS NS NS *

%, % % : 5%, 19 level of significance. NS : not significant.

Table 2. Effect of sowing dates on phenology of three varieties.
. Onset of Double  Terminal i S
cslz(a)::;mg Emergence gpjkelgt ridge spikele_t grllilgr ;ee?lfce Anthesis  Maturity Duration of growt? phase
initiation  stage formation I Il IV+V total
Haruhikari
Early 22 Apr. 10 May 12May 21 May 5 June 25 June 3 Aug. 20 24 20 39 103
Middle 4 May 20 May 23May 29 May 11 June 29 June 4 Aug. 19 19 18 36 92
Late 19 May 1June 2June 7 June 23 June 7 July 10 Aug. 14 21 14 34 83
Haruyutaka
Early 22 Apr. 9May 12May 18 May 6 June 25 June 4 Aug. 20 25 19 40 104
Middle 4 May 19 May 21 May 25 May 8 June 28 June 4 Aug. 17 18 20 37 92
Late 19 May 31May 1June 6 June 19 June 7 July 11 Aug. 13 18 18 35 84
Selpek
Early 22 Apr. 10 May 18 May 27 May 11 June 30 June 7 Aug. 26 24 19 38 107
Middle 4 May 20 May 26May 2 June 18 June 4 July 10 Aug. 22 23 16 37 98
Late 19 May 31 May 6June 12 June 28 June 14 July 18 Aug. 18 22 16 35 91

Sowing date:

Early-April 11, Middle-April 25, Late-May 10.

Growth phase ; I -emergence to double ridge stage, I1I-double ridge stage to flag leaf emergence, IlI-flag leaf
emergence to anthesis, [V+ V -anthesis to maturity (grain filling period).
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Table 3. CGR (g m2day™'), NAR (g m*day™")
and mean green area index (MGAI, m*m~2)
of three varieties for ripening phase.
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Table 4. Duration of spikelet initiation and its related factors and characters.
Sowing dat Duration of spikelet ~ Mean Temp. Photoperiod Spikelet initia-  Spikelet number
owing date initiation (days) “°C) (hours) tion rate (day™*') (ear™!)
Haruhikari
Early 11 12.1 15.61 1.51 16.6
Middle 9 10.7 16.03 1.66 15.0
Late 6 15.7 16.32 2.40 14 .4
Haruyutaka
Early 9 11.4 15.61 1.65 14.9
Middle 6 11.0 15.96 2.36 14.2
Late 6 15.1 16.30 2.05 12.3
Selpek
Early 17 11.2 15.85 1.18 20.1
Middle 13 12.0 16.13 1.38 17.9
Late 12 15.7 16.41 1.63 19.5

Duration of spikelet initiation : the days from onset of spikelet initiation to terminal spikelet formation stage.
Spikelet initiation rate : spikelet number/duration of spikelet initiation.
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Fig. 2. Relationships of spikelet number to the
duration and rate of spikelet initiation in
three varieties (@ :Haruhikari, 2 :Har-
uyutaka and x : Selpek).

*:59%, ***:0.19 level of significance.
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