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Studies on Potential Variability in Festuca

IV. Variation in dry matter production of meadow fescue
under sward condition
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Table 1. Heading date, culm length, weight of a heading tiller, no. of
heading tillers, plant type index and ratio of heading part to
total dry matter weight
. Culm Weight of 2 No. of Plant Heading part/
iﬁitli)mg length heading tiller heading tillers type index total weight

(cm) (g) (per m?) (x109%) (%)
Bf 945 8.0 80 0.29 1960 2.92 71
Leto 8.5 77 0.42 2056 3.27 84
Trader 7.5 85 0.44 2128 3.27 80
First 75 83 0.33 1432 3.67 69
Bundy 125 62 0.38 1104 5,52 62
EE2 13.0 78 047 1136 6.54 61
M2 13.0 83 0.53 1280 6.57 79
Festina 85 83 0.53 1184 7.09 83
Sva. 01225 9.0 82 0.56 1128 7.89 71
Triploid 6.0 94 0.68 1088 10.02 72
Diploid mean 8.8 77 0.37 1736 3.73 73
Tetraploid 14 82 0.53 1182 7.02 73
mean
L.s.d. 109 10 0.36 85.4 349 ns

Note. 1): Days from 1st June. 2); Induced autotetraploid strain derived from Trader.
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Table 2. Correlation coefficients among crop growth rate (CGR), net
assimilation rate (NAR), mean leaf area index (MLAI) and
some morphological characters at vegetative stage
To-T, Ty-T,
CGR NAR MLAI CGR NAR MLAI
NAR 243 BBL**
MLAI .853%* —.290 .B26%* 470
Weight of a tiller B41%* 271 .694* 446 312 506
No. of tillers —.176 288 —.043 228 287 051
Plant height 812%* —.172 889+* 319 024 629
Leaf length 768** 219 641%* 012 .061 .007
Leaf width 883** 427 589 .063 —.125 343
Leaf angle .023 116 —.020 -—.304 ~.509 102
SLW —.367 —.883** —.092 —.387 —.360 —.348
C/F .089 262 —.098 JT17* 397 .880%**
Note. Ty; 21th April. T,; 4weeks before heading stage.
Ts; 2 weeks before heading stage.
*; Significant at 5% level. **; Significant at 1% level.
Table 3. Correlation coefficients between yield of 2nd crop and some
morphological characters
Weight
No. of Plant Leaf Leaf Leaf

?ifll:r tillers  height length width angle SLw C/F

Yield of 2nd crop 796%*%  — 452 547 513 211 729* —.213 —.123
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Table 4. Correlation coefficients among dry matter weight (DW), leaf
area index (LAI), extinction coefficient (K), culm length (CL),
flag leaf height (FLH) penultimate leaf height (PLH), C/F
ratio and vegetative tillers to total dry matter weight (VWR)
at heading stage
LAI K CL FLH PLH C/F VWR
DWwW —.942%* 021 %% 902%* 944%* 986** 766 —.627
LAI — .956%* —.800 —.893* —.943%% —817* 624
K B17* 930** .965%* 723 —.570
CL 966%* 920%* 440 —.394
FLH 973%* 575 —.569
PLH 713 —.b31
LWR —.822%
VWR

Note. *; Significant ot 5% level. **; Significant at 1% level.

Table 5. Correlation coefficients among extinction coefficient (K)
and leaf area of each vertical layer
leaf area
0-10cm 10-20cm  20-30cm  30-40cm 40-50cm  50-60 cm 60-70 cm
K —.602 —.872% —.865% —.780 —.176 771 943%*
0-10 cm .898* 674 042 —.596 —.797 —.713
10-20 cm .818* 395 —.295 —.829% —.712
20-30 cm 579 181 —.734 —.712
30-40 cm 632 —.375 —.834%*
40-50 cm 188 —.337
50-60 cm 720
60-70 cm

Note. *; Significant at 5% level.
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Fig. 1. Vertical distribution of leaf area,
relative light intensity and specific
leaf weight (SLW) through the can-
opy at heading stage.

Note. K is extinction coefficient.
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The influence

The relationship between produc-

ture in ryegrass (Lolium spp.). 1L

Summary

Variation in characteristics of dry matter pro-
duction of the canopy were examined in 10 diverse
strains of meadow fescue including different ploidy
levels during vegetative and reproductive growth
stages. Materials used were 4 diploid varieties
(Trader, Leto, Bundy and First), 1 diploid ecotype
(Bf 945), 4 autotetraploid varieties and strains (Fes-
tina, Svalofs 01225, EE and M) and 1 triploid.
Ecotype originated from a mountain region in Italy
and triploid came from a cross between diploid
and naturally occuring tetraploid species of mead-
ow fescue (F. pratensis var. apennina). Only 6
strains (3 diploid, 2 tetraploid and 1 triploid) were
examined at heading stage.

Triploid and tetraploid strains had larger but
fewer tillers than diploid strains throughout the
season {Table 1).

During vegetative growth stage, populations with
large tillers were more productive than those with
small tillers, indicating the feasibility of polyploid
varieties (Table 2 and 3).

At heading stage, dry matter yield correlated
positively with extinction coefficient (K). This con-
trasted with results reported by other reseachers.
Extinction coefficient correlated negatively with
LATI (= —0.96%%) and positively with the heights
of the flag and penultimate leaves (#=0.93** and
This indicated that ex-
tinction coefficient was closely associated with both

r=097**%, respectively).
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the amount of leaf area and its vertical distribu-
tion through the canopy.

With regard to the vertical distribution of leaf
area thréugh the canopy, it was found that there
were 2 distinct types in the strains examined.
One had relatively more leaf area in the higher
layers of the canopy (above 50 cm) and less in the
lower layers (below 40 cm) while the other type

had less leaf area in the higher layers but more
in the lower layers. The fomer type had higher
extinction coefficient than the latter.

Factors which possibly determine dry matter pro-
duction at heading stage were discussed in relation
to the structural and functional differences between
leaves of heading tillers and those of vegetative

tillers.



