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Tig.1. Relationship between dry weight

and shading treatment

Notes . Values shown are averages of five
cultivars.
Square ; Total plant wt., Circle ;
Above ground wt.,
Triangle; Under ground wt..

Tablel. Summarized results of variance analyses for dry weights of timothy cultivars grown

under various shading treatments

F value
Ist plus
Ist crop 2nd crop 2nd crop
Above Above Above Under

Source of Leaf ground Leaf ground ground ground Total
Variance D.f, blade part blade part part part plant
Replication 1 1.03m 2.671™ 1.87% 0.68™ 0.00" 0.087 0.03™
Shade, S 2 166.49%* 99.19%* 59.21* 40.11* 229.04** 82.86* 138.75%*
Brror (a) 2
Cultivar, C 4 528I%  10043%%  TETR  1643FF  1673%  2942%% 32535
SxC 8 3.26* 22.78%* 4.47*% 8.06% 3.60* 5.89%* 3.88%
Error (b) 12

Notes : *, ** | Significant at 5% or 1% level of probability, respectively. ns; Non—significant.
g
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Fig. 2. Relative dry weights (Dry weight of no shade treatment = 100) of 1st and 2nd crop of

timothy cultivars grown under various shading treatments

Notes : Open plus closed part of bar shows the relative dry weight of 55% shade treatment, and
closed part of bar shows the relative dry weight of 84% shade treatment.
K; Kunpu, S; Senpoku, N; Nosappu, E; Erecta RvP, H; Hokushu.
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Fig,3. Relative dry weights (Dry weight of no shade treatment = 100) of above ground part,
under ground part and total plant of timothy cultivars grown under various shading
treatments

Note I K; Kunpu, S; Senpoku, N; Nosappu, E: Erecta RvP, H; Hokushi.

Table 2, Consiruction ratio of dry weight of timothy cultivars grown under various shading

treatments
Construction ratio (%)%
1st crop 2nd crop
Above Above Under
Leaf ground Leaf ground ground
Shade blade Stem? part blade Stern? part part
So 12.6 13.3 25.9 10.1 19.2 29.3 44.8
St 16.1 15.5 31.6 20.7 138 4.5 33.9
S 24.3 16.2 405 24.3 5.4 29.7 29.7

Notes : 1) So, S; and S2; No shade, 55% shade and 84% shade, respectively.
2) With sheath and head.
3) Values shown are averages of five cultivars.
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Fig. 4. Relationship between leaf area and
shading treatment

Notes : Values shown are averages of five
cultivars.
Circle; 1st crop, Triangle; 2nd crop.

Table 3. Specific leaf area (SLA) of timothy cultivars grown under various shading treatments

SLAY
1st crop 2nd crop
Se S Se Sy Sy S
Cultivar Ced 9 (%) (%) (e /g (%) (%)
Kunpu 254 136 224 265 138 217
Senpoku 226 142 205 296 126 189
Nosappu 241 148 198 296 143 199
Erecta RvP 249 153 208 301 146 216
Hokushu 234 137 228 279 173 244
Average a1 43 213 88 145 213

S * Kk

Significance?’ C ) ns ok

SxC ns ns

Notes: 1) Sg, Sy and Sz; No shade, 55% shade and 84% shade, and S; and S; represent relative
value of (S;,Se) x 100 and (Sz,/So) x 100, respectively.

2) Refer to notes in Table 1.
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Fig. 6. Increment of plant height of timothy cultivars grown under various shading treatments
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Table 4. Effect of shading on digestible dry matter of timothy cultivars
Digestible dry
Plant matter (%) Ratio? Significance®’
Crop part Cultivar So Si Se Sy Se S C SxC
Kunpu 74.9 72.8 69.1 97 92
Senpoku 73.4 711 67.6 97 92
Leaf Nosappu 75.0 2.7 68.2 97 91
blade Frecta RvP 726 682 680 9w - e
Hokushu 71.5 69.1 68.5 97 96
Lst Average 73.5 70.8 68.3 96 93
Kunpu 71.3 68.4 66.8 96 94
Stem, Senpoku 69.6 67.2 66.9 97 96
sheath Nosappu 68.4 66.8 66.6 98 97
and Erecta RvP 679 668 658 % o * neeom
head Hokushu 70.2 68.3 67.9 97 97
Average 69.5 675 66.8 97 96
Kunpu 71.6 69.1 70.9 97 99
Senpoku 69.2 68.2 7.2 99 103
Above Nosappu 68.3 67.7 70.0 99 102
and round Erecta RvP 716 694 698 97 97 ** * s
Hokushu 73.8 71.7 72.1 97 98
Average 70.9 69.2 70.8 98 99

Notes : 1) So, Syand Sz; No shade, 55% shade and 84% shade, respectively.
2) (81/80) x 100 or (SQ/SD) X 100.
3) Refer tonotes in Table 1.
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Effects of Shading on the Growth and Digestible
Dry Matter Content of Timothy (Phleum

pratense L..) Cultivars

Masamichi Foruya® Tetsuo Masurant™® Seiichiro Higuchr*
and Sakio Tsursur®

Summary

As a part of a study on the adaptability of timothy cultivars to environmental conditions,
the effects of solar radiation on the growth and digestible dry matter were examined using the
following cultivars: Kunpu (extremely early maturing type), Senpoku (early maturing type),
Nosappu (early maturing type), Erecta R.v.P. (medium maturing type), and Hokushu (late
maturing type). '

Four clones of each cultivar were transplanted in a Wagner pot (1/5000 o), that had been
filled previously with a gleyic ordinary andsols and cultivated outdoors. At transplanting, each
pot received lg of ammonium sulfate, 2g of superphosphate of lime, and 0.4g of potassium
sulfate; after the first cut another 0.5¢ of ammonium sulfate and 0.2g of potassium sulfate
were added to each pot. Three levels of shading treatment were non (So), 55% (S1), and 84% (S2)
throughout the whole growth period. Two replications of each cultivar were then arranged in a
split plot experiment design: main plot was shading levels and split plot was cultivars.

In all timothy cultivars studied, the dry weights of above ground plant (Ist crop plus 2nd crop),
under ground plant, and total plant were greatest in Sg, middle in S, and smallest in Sz. However,
the mteraction between shading and cultivars in dry weight was statistically significant that
indicating the prospect of breeding new cultivars which will grow well under deficient solar
radiation. It is assumed that the shade tolerance of Hokusht is high and that of Kunpt is low.

The percent digestible dry matter of timothy plant was decreased by shading, the interaction
between shading and cultivars in digestible dry matter showed no significance.

* Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14,
Japan.



