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Table 1. Varieties examined

Grasses Varieties Variety
code.

i Kitamidori 0-1

Orchardgrass Latar 0-2

Timothy Se.npoku T-1

Climax T-2
Tall fescue Kentucky-31 TF-1
Hokuryo TF-2
Meadow Leto MF-1
fescue Trader MF-2
Reed Frontier RC-1
canarygrass Canada No. 1 RC-2
Smooth Maguna SB-1
bromegrass Carlton SB-2
Perennial Norlea PR-1
ryegrass S 321 PR-2
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Orchard- Timoth Tall Meadow Reed Smooth Perennial
grass Timothy fescue fescue canary- brome- ryegrass
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Fig. 1.
about 2 weeks before the heading stage.
Note. Shaded parts show dead leaves.
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Differences in productive structure among 14 varieties (two varieties, each of 7 grasses)
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Orchard- Timothy Tall Meadow Reed Smooth Perennial
grass fescue fescue canary- brome- ryegrass
grass grass
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Fig. 2. Differences in productive structure among 14 varieties (two varieties, each of 7 grasses)

at the heading stage.
Note. Shaded parts show dead leaves.
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Table 2. Differences in crop growth rate (CGR), mean leaf area index (LAI),

net assimilation rate (NAR),
for solar energy utilization (Eu).

light extinction coefficient (K) and efficiency

Grasses . Reed Smooth .
Parameters g Orchard- Timothy f"I all f1‘\/Iead0w canary- brome- Perennial
VarieGes ~ 8rass escue fescue grass grass ryegrass
o 1 36.36  24.56 26.53 35.89  20.28  32.09 28.46
) 2/d;
CGR (g/m/day) 44.45 98.27  27.74  41.60  23.17  32.65 26.35
o 1 7.66 10.30  8.19  8.18 9.09 9.24 7.17
2 2
LAL (m?/m®) 2 8.47 10.05  10.65  8.62 8.97 9.49 6.17
1 4.78 2.39  3.24 4.38 2.23 3.47 3.96
2 I3
NAR (g/m?/day) 5.13 2.81 2.61 4.83 2.58 3.44 4.27
- 1 0.31 0.74  0.51 0.54 0.63 0.45 0.72
2 0.27 0.67 0.50  0.46 0.53 0.40 0.81
%) 1 4.18 2.32  2.07 2.96 1.72 2.63 2.50
u /o 2 3.58 2.92 2.61 3.30 1.92 2.67 2.21
Note. *: The values at the heading stage.
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Relative light intensity (%)
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Fig. 3. Vertical distribution of leaf area and relative light intensity within canopy at the

heading stage.

Note. *: Leaf area index above the layer indicating the highest leaf area density within

canopy.
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Table 3. Correlation coeflicients among

crop growth rate (CGR), net assimilif_i.on

rate (NAR), mean leaf area index (LA[),

light extinction coefficient (K) and effici-
ency for solar energy utilization (Eu).

NAR LAI K Eu
CGR 0.860*** -0.171 -0.689%F  0.849%x*
NAR — -0.640%* -0.445 0.749**
LAI — — -0.133 -0.112
K — — — -0.651*

Note. *: significant at 59, level.
*%: significant at 19, level.
%% significant at 0.19; level.
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Spaced plant characters, their heritabilities

and relationship to sward yield. J. Agric.
Canopy Structure and Dry Matter production in Grasses

Akihito Kusurani, Kimio Nakaseko and Kanji GoTon
(Department of Agronomy, Faculty of Agriculture, Hokkaido University, Kita-ku, Sapporo 060)

Summary

In order to know the differences of canopy structure and its relationships with dry
matter production, productive structure, growth parameters (CGR, LAI, NAR), extinc-
tion coeflicient (K) and efficiency of solar energy utilization (Eu) were investigated in
the primary swards of fourteen varieties of seven grasses (shown in Table 1). The
results obtained are summarized as follows:

1. There were little differences in the productive structure of non-photosynthetic
system, but the productive structure of photosynthetic system differed considerably
among grasses. The grasses could be grouped into 4 different types according to their
mode of the vertical distribution of leaf dry weight and leaf area within the canopy. Tall
fescue had the greater leaf distribution towards the base of canopy (triangular type);
Reed canarygrass and smooth bromegrass had the leaf distribution which was most
abundant in the middle layers and became smaller towards the base and the top of
canopy (oval type): Orchardgrass and meadow fescue had the relatively uniform leaf
distribution over all layers (rectangular type). In timothy and perennial ryegrass
the varietal difference was found, namely, one was the table type which had a greater
leaf distribution towards the top of canopy, and the other was the oval type.

2. CGR indicated highly significant correlation with NAR, but not correlated
with LAI. CGR also correlated significantly with K and Eu.

3. The rectangular type canopy, which was found in orchardgrass and meadow
fescue could utilize light energy in a better way than other types.

4. Among grasses, there were definite differences in the LAI absorbing 959, of
the incoming light within canopy. This LAI, corresponding to the critical LAI, was
also in agreement with the LAI above the layer indicating the highest leaf area density
within canopy.

5. The critical LAI correlated with CGR (r=0.746**), Eu (r=0.842***) and
K (r=-—0.747*%*). On the other hand, NAR indicated negative significant correla-
iton with the ratio of non-productive system to productive system, when the leaf dry
weight below 59, light condition was added to non-productive part.

Thus, it was concluded that the critical LAI, not mean LAI, played the most signi-
ficant role in dry matter production under over-luxuriant canopy.
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