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Studies on Productivity in Meadow Fescue (Festuce pratensis Huds.)

V. Vertical distribution of leaf area and dry matter production.

J.S.Lee and C.S. Jung

Institute of Agricultural Development, Yonsei University

Summary

Using the stratifying clip method, we examine the differences in vertical distribution of leaf area and

its relationships with dry matter production were investigated in the primary swards of six varieties.

The results obtained were as follows:
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The varieties could be classified into 4 different types according to their mode of vertical distribution
of leaf area within the canopy. Thus, M had a greater leaf area distribution in the base layers and became
smaller towards the upper layers, Leto, First and Bundy had the leaf area distribution which was most
abundunt in the middle layers and became smaller towards the base and the upper layers, Tammisto
had a greater leaf area distribution in the middle layers and intensively distributed to the upper layers,
and Trader had the relatively uniform leaf area distribution over all layers.

Effective leaf area index(ELAI) correlated with leaf area index(LAI), dry weight of plant(DW), stem
weight of plant(SW) and stem area index(SAI).

The variety with the heading tiller type had the effective leaf area intensively distributed to the upper
layers of canopy, but the vegetative type showed a high ratio of effective leaf area index.

Varietal differences was found between the effective leaf area and specific leaf weight(SLW) in each
stratum above the layer indicating the highest leaf area density within the canopy. M and Trader had

a highly negative significant correlation, but the other varieties was not significant correlation.
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Table 1. Meadow fescue varieties in the experiment and measured some characters

DW LW Sw EW LAI SAI  SLW  SSW DW/LAIDW/SAI C/F
M 766.2 213.2 485.6 67.4 3.62 3.16 58.90  153.67 211.66 242.47 2.59
Leto 956.6 186.2 625.0 142.4 4.84 4.32 39.09 144.68 199.50 223.50 4.06
Tammisto  879.0 138.4 547.6 193.0 3.84 4.28 36,04 127.94 228.91 205.37 5.35
Trader 980.0 195.6 647.0 137.4 5.09 4.74  38.43 136.50 192.53 206.75 4.01
First 860.0 165.6 577.0 117.4 4.97 3.06  33.32 188.56 173.04 281.05 4.19
Bundy 727.8 156.4  499.6 71.8  4.25 2.77 36,80 180.36 171.25 262.74 3.65
X 861.8 1759 563.6 121.6 4.44 3.72 40,43 155.29 196.15 236.98 3.98
CV (%) 11.7 15.6 11.6 38.9  13.9 22.0  22.9 15.7 11.4 12.9 22.4
Note. DW dry weight of plant per sqare meter(g/m?), LW; leal weight (g/m?), SW; stem weight (g/m?), EW; ear
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weight (g / m?), LAI; leaf area index{(m*® /m?),
SSW; specific stem weight (g / m*),

and C/F; ratio of non-photosynthetic organs to leaves.

SAIL; stem area index(m® /m?), SLWj specific leaf weight (g/ m?),
DW/LAIL; dry weight per lcaf arca index, DW/SAIl; dry weight per stem area
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Table 2. Correlation coefficients among measured characters

LW SW EW LAI SAl SLW SSW DW/LAI DW/SAI C/F
DW 0.1445  0.9617***  0.7124 0.6648 0.8966** —0.3665 —0.5710 0.2097 —0.6123 0.4729
Lw —0.1322 —0.4714 0.0963 0.1011 0.7311 —0.1121 0.0151  —0.0799 —0.7872*
SW 0.56% 0.6392 0.8702* —0.5696 —0.3273 0.2058 —0.5912 0.6917
EW 0.2419 0.7670* —0.5298 —0.6554 0.5387 —0.6563 0.9135**
LAI 0.3361  —0.6047 0.1874 —0.58%% 0.0826 0.1962
SAI —0.1973 —0.8600*  0.5119 —0.8975** 0.4922
SLW —0.1648 0.3865 —0.0618 —0.7783*
SSW —0.8413*  0.9845*** —0.0170
DW/LAI —0.7415 0.2699
DW/SAI —0.3807

Note. * ** and ***, significant at 5%, 1% and 0.1% level, respectively.
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Fig. 1. Differences in productive structure of 6 varieties at the heading stage.
Note. Lb; leaf blads, St; stem, Ls; leaf sheaths and E; ear (D)
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Fig. 2. Vertical distribution of leaf area and stem area within canopy at the heading stage.
Note.*; L.eaf area index above the layer indicating the highest leaf area density within

canopy.
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Fig. 3. Schematic diagrams showing the corre-
lations between effective leaf area in-
dex (ELAI) and its related charcters.

Ranges of correlation coefficients are as follows;
0.755—0. 874 (significant at 5% level),
0. 875—0. 950 (significant at 1% level) and ==,
951—1. 000 (significant at 0.1 level), respectively.
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Table 3. Relationships between leaf area index(LAl) and specific leaf weight (SLW) in each str-
atum above the layer indicating the highest leaf area density within canopy

M —0.8528**
Leto 0.4545
Tammisto 0.6515

Trader

—(.8988***
First 0.5938
Bundy 0.2817

Note. ** and ***; significant at 1% and 0.1% level.
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