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Characteristics of Dry Matter Production Process in High Yielding Rice Varieties I1. Comparisons
among two early and three medium varieties : Kuniyuki SAITOH, Hiroyuki SHIMODA and Kuni ISHIHARA
(Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183, Japan)

Abstract © In order to clarify eco-physiological characteristics of high yielding rice varieties, two early varieties ;
Akihikari (Japanese cultivar) and Nanjing 11 (Chinese cultivar, Indica), and three medium varieties ; Nippon-
bare, Musasikogane (Japanese cultivars) and Milyang 23 (Korean cultivar, Japonica X Indica hybrid) were
cultivated in 1985 and 1986. Both yield and dry matter production were higher in Nanjing 11 than those in
Akihikari, and in Milyang 23 and Musasikogane than those in Nipponbare. These high dry matter production
were due to high crop growth rates before heading time in the early varieties, and after heading time in the
medium varieties.

At the panicle development stage, every variety had erect foliage with small light extinction coefficients. At the
early ripening stage, however, the coefficients increased remarkably in Akihikari and Nipponbare as compared
with those in the other varieties owing to the increase of horizontal leaves and mutural shading effect of ears on
the canopy. Increase in net assimilation rate by the thinning treatment (the planting density was reduced to half
of control) at the early ripening stage was remarkably higher in Akihikari than that in Nanjing 11, and that in
Nipponbare was higher than that in Milyang 23 and Musasikogane. These results indicate that Akihikari and
Nipponbare canopies were changed into an unfavorable light intercepting structure after heading time.

It became clear from these results that higher dry matter production of Nanjing 11 than that of Akihikari was
mainly due to larger leaf area index before heading time, and that higher dry matter production of Milyang 23
and Musasikogane than that of Nipponbare was due to the differences in light intercepting characteristics of the
canopy after heading time.

Key words : Dry matter production, Growth analysis, High yielding variety, Light intercepting characteristics,
Light extinction coefficient, Rice plant.
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Table 1. Comparison of growth characteristics (1985) .

Variety Heading Flag leaf Plant lengeh Culm length pfrfi-c of
(day, Aug.) number cm (cm) /hill

Early

Akihikari 8 13.4+0.3% 109+5.42 84.0+3.3° 15.0%1.42

Nanjing 11 13 14.8%£0.4° 106+3.8? 75.7+2.1° 13.5+1.1°
Medium

Nipponbare 23 15.8+0.22 111+4.82 91.4+4.0° 16.2+1.3°

Musasikogane 21 15.9+0.1° 103+3.0° 76.8+t2.8" 16.6x+1.2°

Milyang 23 24 16.1+0.22 129+2.5¢ 77.5+3.1° 12.2+0.8°

Values represent mean=standard deviation.
Values followed by the same letter are not significantly different at 19 level within the early and

medium varieties, respectively.

NII-Electronic Library Service



A 5 —— KRR UM SR D 82 A EERF I 305

Table 2. Comparison of yield and yield components.

No. of No. of No. of Percentage 1000 Grain Harvested
Year Variety panicles  spikelets spikelets of ripened grains yield grain yield
/m? /panicle /m?x1000 grains weight (g) (g/m?) (g/m?)
1985
Akihikari 329436* 108+10* 35.7£5.3* 64.7x8.7° 20.6+0.6° 479x111* 532+19°
Nanjing 11 302+21° 155+12° 46.6+4.3* 52.8+5.5° 22.2+£0.9° 546178 577+ 36°
Nipponbare 369433 91 +5° 33.4+3.1* 74.6+6.1* 22.3%£0.3* 55669 528+102
Musasikogane 372+19° 9042 33.6+2.38 85.0+5.0° 21.2+0.4> 605+622 615424
Milyang 23 260+16° 153+11° 39.9x3.4> 65.3+8.1° 23.3+£0.4° 613%91° 636+ 34°
1986
Akihikari 336+ 12¢ 101+3° 34.0+1.3* 81.1+3.8* 21.1+£0.3* 580+12* 568 + 228
Nanjing 11 276+ 11° 177+£9° 49.0+2.8° 61.3+5.8° 21.7+0.2° 650+38" 653+ 32°
Nipponbare 385+ 16° 96+ 4° 37.0+2.98 64.3£7.6% 21.8+0.5* 516+502 512+29®
Musasikogane 395+ 147 89+ 28 35.2+1.78 83.9+0.9° 20.8+0.8" 614+45° 596 +13°
Milyang 23 263+14° 163+4° 42.943.2> 79.6+2.2¢ 22.8+0.1° 777+58 765+51°¢

Values represent mean *+ standard deviation.

Estimated “Grain yield” is derived from yield components.

Letters indicate the same as those of Table 1.
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Fig. 1. Changes of dry weights in the early vari-
eties (A) ; Akihikari (circles) and Nanjing
11 (triangles), and in the medium varieties
(B) ; Nipponbare (open circles), Musasi-
kogane (solid circles), and Milyang 23 (tri-
angles) (1985).
Arrows in the figure indicate the date of
heading.
Different letters in the figure indicates
significant difference at 1% (a and b,b’) and
5% (b and b") level.
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Table 3. Comparison of crop growth rate, net
assimilation rate and mean leaf area index
in the early and medium varieties for a
month before heading (A), former half (B)
and latter half (C) of ripening period

(1985) .

Variety Item A B C

Akihikari CGR 20.6 17.2 12.8
NAR 5.17 3.74 3.13
LAI 3.98 4.60 4.10

Nanjing 11 CGR 22.8 17.7 11.9
NAR 3.54 237 1.80
LAI 6.44 7.46 6.58

Nipponbare CGR 21.7 9.80 2.89
NAR  3.29 1.37 0.56
LAI 6.60 7.15 5.16

Musasikogane CGR 22.9 14.1 5.93
NAR 3.61 1.97 1.07
LAI 6.35 7.15 5.54

Milyang 23 CGR 22.5 16.2 1.33
NAR 3.06 1.95 0.23
LAI 7.34 8.32 5.78

CGR, NAR and LAI represent crop growth rate
(g/m?/day), net assimiration rate (g/m?/day)
and mean leaf area index (m?/m?), respective-
ly.
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Fig. 2. Comparison of canopy structure at the panicle development (left) and early ripening (right) stages
(1985).

White and black bars indicate leaf area index and ear dry weight, respectively.
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Fig. 3. Comparison of light extinction
coefficients at the panicle development (PDS,
open circles) and early ripening (ERS, solid
circles) stages (1985).

Letters indicate the name of varieties as
follows, A ; Akihikari, Na; Nanjing 11, Ni:
Nipponbare, Mu ; Musasikogane, and Mi
Milyang 23.
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Fig. 4. Distribution patterns of leaf inclination
angle in the different layers (80~70, 60~50
cm above the ground) within the canopy at
the panicle develoment (A) and early ripen-
ing (B) stages (1985).

Upper and lower figures in each variety show
the patterns of 80~70, and 60~50 cm layers
from the ground, respectively.
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Fig. 5. Effects of ear removal treatment on the
light extinction coefficients at the early ripen-
ing stage (1985).
Cand T indicate the control and ear removed
plots, respectively.
Letters indicate the same as those of Fig. 3.
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2
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Fig. 6. Effects of thinning treatment on the relations between mean leaf area index and net assimiration rate
for a month before heading (solid lines) and former half of ripening period (dashed lines), in the early
varieties (A) ; Akihikari (circles) and Nanjing 11 (triangles) and in the medium varieties (B) ;
Nipponbare (circles), Musasikogane (squares) and Milyang 23 (triangles) (1985).

Open and solid marks indicate the control and thinning plots, respectively.
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Table 4. Comparison of flag leaf characters in
relation to light extinction coefficients at
the early ripening stage (1985) .

Leaf bla- Leaf bla- Light
Variety de length de width extinction
(cm) (cm?/cm) coefficient
Akihikari 35.2+4.2° 1.21 0.76
Nanjing 11 33.5x4.7* 1.75 0.59
Nipponbare 33.2+4.6* 1.02 0.84
Musasikogane 24.94+4.3> 1.05 0.61
Milyang 23 51.5+4.7° 1.60 0.38

Values of leaf blade length represent meant
standard deviation of 20 leaves. Leaf width is
calculated as mean area/mean length of 20
leaves.

Letters indicate the same as those of Table 1.
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