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Comparative Studies on Productivity in Spring Cereals

1. Differences in dry matter accumulation
pattern and its distribution

Hisashi Tanxno, Kimio NAKASEKO and Kanji GoTon

(Laboratory of Field Crops, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Some agronomic characters and yield components
of varieties examined.
1000
O ey Hgdie Mg ol G e g g
(cm)  (/m?) = P CAT (x10Ym?) (g)

Barley

Hokuiku 13 June 20 July 30 67 443 20.6 91 474

Hoshimasari June 28 Aug. 4 80 492 23.6 11.6 45.1

Hokuiku 15 July 2 Aug. 4 77 468 22.8 10.7 434

mean June 27 Aug. 2 .75 468 22.3 10.5 f15.3

Significance (V) * — * * —
Wheat

Kitamiharu 38 June 27 Aug. 12 66 378 31.7 12.0 35.5

Haruhikari June 28 Aug. 12 89 400 29.9 12.0 373

Kitamiharu 26 June 29 Aug. 12 73 352 30.5 10.7 36.6

mean June 28 Aug. 12 76 377 30.7 11.6 36.5

Significance (V) *x * — Hk —
QOats

Moiwa July Aug. 20 96 277 75.7 20.9 317

Hokkai 19 July 4 Aug. 24 88 268 68.0 18.2 31.9

Ohoétsuku July 11 Aug. 27 107 233 85.6 20.0 33.1

mean July 6 Aug. 24 97 259 76.4 19.7 32.2

Significance (V) — — — — —

Significance (C) * *k Hok ok *k
Note. V: variety; C: crop;

* and ** indicate significance at the 5 and 1% levels, respectively.
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Fig. 1. Changes with time in total dry weight.
Note. Barley @: Hokuiku 13; A : Hoshimasari; ll: Hokuiku 15;
Wheat @ : Kitamiharu 38; & : Haruhikari; [l : Kitamiharu 26;
Qats @ : Moiwa; A : Hokkai 19; [ : Ohotsuku;
1 : heading stage.
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Fig. 2. Changes with time in leaf area index.
Note. Symbols are the same as those shown in Fig. 1.
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(a} Vegetative period (6) Grarin filling period
800
=~ x
E 100t
>
~ 700} ¢
9 © o X . x
g 800
S
S oot x x
g *
A
) 6001 L4
ag °
500
i ®
& o ¢ 400+
o
“w ¢ r=0.931%** r=0610
57 700 750 0 700 750
Leaf area duration (days)
Fig. 3. Relationship between dry matter increase
and leaf area duration.
Note. ®: barley; O : wheat; X : oats; *** indicates significance at the 0.1% level.
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Fig. 4.

Changes with time in ear and culm dry weight.

Note. ——: culm dry weight; —~~: ear dry weight;
Symbols are the same as those shown in Fig. 1.
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Table 2. Distribution ratio of dry matter to each part during
grain filling period (from heading to maturing).
Crop Leaf Culm Ear N.P.T. Root i)):rat(i
Variety (%) (%) (%) (%) (%) (%)
Barley
Hokuiku 13 —15.6 6.4 96.8 10.7 —14 3.2
Hoshimasari —16.3 —57 108.3 17.1 —2.2 —1.3
Hokuiku 15 —19.0 —26.8 137.9 18.0 —6.0 —4.3
mean —17.0 —87 114.3 153 —3.2 —0.8
Significance (V) — — — _ _ __
‘Wheat
Kitamiharu 38 — 85 13.3 61.7 29.2 0.1 4.2
Haruhikari — 89 231 585 22.2 0.3 4.8
Ktamiharu 26 —19.0 11.2 78.0 23.6 —15 78
mean —12.1 159 66.1 25.0 —04 5.6
Significance (V) k * * — —_ *
Oats
Moiwa —19.6 16.0 83.3 10.5 —-0.7 10.6
Hokkai 19 —166 25.9 67.9 129 —0.7 10.7
Ohstsuku —174 25.9 794 2.2 —1.1 11.2
mean —17.9 226 76.9 85 —0.8 108
Significance (V) — — — — — _
Significance (C) * *k * — * ok
Note. N.P.T.: non-productive tiller; V: variety; C: crop;
* and ** indicate significance at the 5 and 1% levels, respectively.
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Table 3. Grain yield, total dry weight, harvest index
and related characters.
Crop_ GY EDW  TDW HI E/T, E/T, G/E CDW/L
t
anely (g/m?)  (g/m?)  (g/m?) (%) (%) (%) (%) (g/m¥cm)
Barley
Hokuiku 13 433 530 923 46.8 57.5 60.7 81.6. 4.23
Hoshimasari 527 611 1148 45.8 53.3 57.1 , 86.3 4.86
Hokuiku 15 463 ’ 544 994 46.2 54.9 58.5 86.1 4.11
mean 474 562 1022 46.3 55.2 58.8 84.7 4,40
Significance (V) — — — — — * — *
Wheat
Kitamiharu 38 425 585 1222 34.8 47.8 59.7 72.7 4.79
Haruhikari 445 621 1386 32.1 44.8 52.7 71.6 5.30
Kitamiharu 26 392 544 1144 34.3 47.6 54,4 72.0 5.04
mean 421 585 1251 33.7 46.7 55.6 721 5.04
Significance (V) — — * — — ok — —
Oats
Moiwa 662 725 1398 47.5 51.9 54.9 914 5.04
Hokkai 19 580 699 1462 39.7 479 51.8 - 83.0 5.81
Ohotsuku 661 747 1490 44.4 45,1 50.7 88.5 5,50
mean 634 724 1450 439 48.3 525 87.6 5.45
Significance (V) — — — — — — *x *
sk o 5k . * * o ok

Significance (C)

Note.

per unit length;

V: variety; C: crop; GY: grain yield; EDW : ear dry weight; TDW : total dry weight;
HI: harvest index (the ratio of GY to TDW);
the ratio of EDW to TDW excluded non-productive tiller; CDW/L:

the ratio of EDW to TDW ; E/T;:
culm dry weight

E/T1 :

* and ** indicate significance at the 5 and 1% levels, respectively.
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Fig. 5. Harvest index and its related
characters.

Note. CL: culm length;
DRE and DRC are the distribution ratio
of dry matter to ear and culm shown in
Table 2.
*k indicates significance at the 0.1% level.
The other symbols are the same as those
shown in Table 3.
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Summary

In order to clarify the differences in dry mat-
ter production and grain yield in spring cereals
(barley, wheat and oats), dry matter accumulation
pattern and its distribution were investigated for
three varieties of each crop (Table 1) grown under
field conditions (10 cmXx10cm, singling). The re-
sults obtained are summarized as follows:

1. At the early growth stage (20 days after
emergence), barley showed larger values (two times)
in leaf area index (LAI; leaf blade only) and total
dry weight (DW) than wheat and oats, and a highly
positive correlation was recognized between LAI
and DW over crops and varieties.

2. LAI attained to the maximum at about 35
days after emergence in barley, but at about the

heading stage in wheat and oats. The maximum .

LAI was, on average of three varieties, 4.5, 3.2 and
2.6 in oats, barley and wheat, respectively (Fig. 2).

3. DW at the heading stage was largest in
oats, followed by barley, and smallest in wheat
(Fig- 1. Dry matter production during vegetative
period showed a highly positive correlation with

leaf area duration (Fig. 3).

4. Dry weight of culm was increasing during
grain filling period in wheat and oats (Fig. 4), and
the distribution ratio of dry matter to culm in
them was higher compared with barley (Table 2).
The distribution ratio to culm was correlated
negatively with that to ear (r= —0.915%**),

5. Although dry weight of ear was largest in
oats, followed by wheat, and smallest in barley,
grain yield was smallest in wheat because of the
lowest grain-ear dry weight ratio (Table 3).

6. Harvest index (HI) was highest in barley,
followed by oats, and lowest in wheat (Table 3).
It was assumed that HI is the cross product of
G/E (the ratio of grain yield to ear dry weight)and
E/T; (the ratio of ear dry weight to total dry
weight). And the latter was correlated with DRE
(distribution ratio of dry matter to ear during
grain filling period) positively and DRC (distribu-
tion ratio of dry matter to culm during grain fil-
ling period) negatively, as shown in Fig. 5.

7. Barley had the largest number of ears per
m? and the greatest 1000 grain weight, but oats
had the smallest values in ear number and seed
size. Wheat showed intermediate values in each
vield component (Table 1).



