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Fig. 1 Effects of N application on dry yield
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Notes : Values shown are averages of three
soils.
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dry yield of herbage or leaf blade.
K; Kuflpﬁ, S; Senpoku, N ; Nosappu,
E; Erecta RvP, H; Hokushii.
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Fig. 3 Varietal variation of dry yield
Notes : Values shown are averages of two N
application levels and three soils.
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Table 1 Summarized results of variance analyses for dry yield of timothy cultivars

F value
Source of Ist crop 2nd crop Ist plus
variance Leaf blade Herbage Leaf blade Herbage 2nd crop
Replication 1 7.83™ 0.05" 4.00m 0.01m 0.02m
N level, N 1 2185.87* 166.95* 1475.25%* 1368.91* 448.12*
Error(a) 1

S Seils T2 46.80**  18.01°* Lags 9.75° 27.55%
NxS8 2 21.16** 20.12%* 4.90m 1.05m 5.770
Error(b) 4 )

Cultivar,C 4 50,947 294.54% 17.184 21997 5.6
NXS§ 4 11.12 ** 47 .37+ 18.00** 72.90** 3.10**
SxC 8 1.18™ 3.60** 2.16* 1.830¢ 2.46*
NX§XxC 8 0.827 1.957 2.37* 1.65 0.730
Error(c) 24
Notes: *, **; Significant at 5% or 1% level of probability, respectively. ns; Non-significant.
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Table 2 Weight of a tiller, number of tiller and number of leaves of timothy cultivars grown under various
N application levels levels and soils

Dry weight of Number of tillers Number of leaves
a tiller (mg) per plant per plant
1st crop  2nd crop Ist crop 2nd crop Ist crop  2nd crop
N level, N N, 253 131 5 6 20 23
) 257 256 9 14 33 48
Soil, S S, 267 212 7 11 29 38
S, 261 186 6 9 23 33
S, 236 186 7 10 27 36
Cultivar, C Kunpit 124 336 5 7 18 28
Senpoku 228 188 6 9 27 33
Nosappu 331 358 5 5 20 18
Erecta RvP 304 52 8 14 32 47
Hokusha 285 39 10 16 34 50
"""""""" Signicance N ns x0T e TR TUUUTRTTT
S * ns * ns * ns
NXS ns ns ns ns ns ns
C k% ® K kK L * 3k k%
NXC ns % ok * % * %k k¥ * ok
SXC ns * % ns ns ns ns
NXSXC ns ns * ns * ns

Notes: N; and N,; With (2g of ammonium sulfate per pot) and without N application.
S, S, and S, ; Kunneppu, Kiyosato and Abashiri soil.
*, ** and ns; Refer to notes in Table 1.
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Table 3 Specitic leaf area (SLA), leaf area and weight of a leaf blade of timothy cultivars grown under
various N application levels and soils

SLA Leaf area Dry weight of a
(cm?/g) (cm?/plant) leaf blade (mg)
1st crop  2nd crop  lst crop  2nd crop lst crop  2nd crop

N level, N N, 257 254 97 69 19 14
N, 247 244 193 172 23 17

Soil, S oh 249 242 165 120 23 15
S, 252 244 127 115 21 17

S, 254 261 144 126 20 14

Cultivar, C Kunpt 240 278 59 145 14 18
Senpokit 246 270 139 102 21 11

Nosappu 257 238 147 107 28 25

Erecta RvP 266 295 204 159 23 11

Hokushit 250 163 177 89 21 12

“Significance N s T ns x *x x ns

S ns * * % * * ns

NX$§S ns ns * ns ns ns

C * % %k * %k * % * %k * %

NxC ns * % * % * 5k * ns

SXC ns * ns * ns ns

NXxSXC ns * ns * ns ns

Notes: N, and N, ; With (2g of ammonium sulfate per pot) and without N application.
S, S, and S;; Kunneppu, Kiyosato and Abashiri soil.
* **and ns; Refer to notes in Table 1.



LB BRERES AR H525 (1985)

17

Table 4 Correlation coefficients between dry yield and other agronomic characteristics of timothy cultivars

Dry weight  Dry weight
Leaf area SAL of a leaf of No. tiller  No. leaves
Crop (em?/pot) (cm*/g) blade(mg) a tiller(mg) per plant per plant
Ist crop N, 5, 0.892** —0.749 0.658 0.792* 0.854* 0.788*
S, 0.639 0.582 0.652 0.842 0.356 0.105
Ss 0.967*** 0.127 0.924** 0.660 0.879* 0.865*
T. 0.891***  ~0.189 0.759%** 0.653** 0.793%** 0.741%*
N, S, 0.766* 0.162 0.150 0.518 0.950%** 0.920%*
S, }.850* 0.717 0.545 0.896** 0.955%** 0.871*
S, 0.924** 0.805* 0.399 0.743 0.910** 0.894**
T. 0.830*** 0.567* 0.326 0.708** 0.920*** 0.885%**
Total 0.875%** 0.078 0.525** 0.578%** 0.917*** 0.875%**
“ondcrop N, S, 0.752  0.566  0.470 0.884**  —0.700  -0.73%
S, —0.003 ~-0.157 0.120 0.897** —0.420 —0.390
S, 0.218 0.496 0.174 0.896** —0.562 —0.554
T. 0.359 0.169 0.222 0.861***  ~0.350 —0.355
N, S, 0.266 0.463 0.689 0.842* —0.930** —0.853*
S, 0.133 0.495 0.667 0.967<%*  —{.912** -0.871*
S; —0.303 0.637 0.562 0.898** -0.873* —{.338*
T. 0.040 0.454 0.625** 0.893***  —0.880***  —( 830***
Total 0.587+*x 0.224 0.520%* 0.844**> 0.006 0.064

Notes: N, and N, ; With(2g of ammonium sulfate per pot) and without N application.

Dry yield (g/pot)

16

12

Fig. 6

Notes : Circle and triangle
ammonium sulfate per pot) and with-

Si, Sz and S5 ; Kunneppu, Kiyosato and Abashiri soil.

T.; Total of three soils.

Total ; Total of two N application levels and three soils,

Y==1.25+0.03X
r=0 844***
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ammonium sulfate per pot ) and
without N application.
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Table 5 Heading date of timothy cultivars

Cultivar N, N, S, S Average
Kunpi 12 June 11 June 12 June 11 June 11 June 12 June
Senpoku 26 June 25 June 26 June 26 June 26 June 26 June
Nosappu 26 June 26 June 26 June 27 June 26 June 26 June
Erecta RvP 2 July 2 July 2 July 4 July 1 July 2 July
Hokusha 20 July 18 July 19 July 18 July 20 July 19 July
Average 29 June 28 June 28 June 29 June 28 June 19 June

Notes: N, and N, ; With (2g of ammonium sulfate per pot) and without N application.

S., S, and S; ; Kunneppu, Kiyosato and Abashiri soil.

Table 6 Effects of N application on digestible dry matter of timothy cultivars

Digestible dry matter?

Ny N,
(%) (N,/N, X100)
1st crop st crop
Cultivar Leaf blade Stem? 2nd crop Leaf blade Stem? 2nd crop

Kunpi 70.9 67.4 66.4 101 101 103
Senpoku 71.3 68.6 64.7 101 103 104
Nosappu 70.8 65.6 66.4 102 105 101
Erecta RvP 67.9 65.2 67.6 102 104 101
Hokusha 67.4 67.0 69.7 102 102 107
Average 69.6 66.7 67.0 102 103 103

Notes : 1) Average of three soils.

N, and N, ; With (2g of ammonium sulfate per pot) and without N application.

2)  With sheath and head.
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Table 7 Effects of soil on digestible dry matter of timothy cultivars

Digestible dry matter?

S, S, 5,
(%) (S,/S, X100) (85/S, % 100)
Ist crop Ist crop Ist crop
L - ———————— nd e — 2N e nd
Cultivar Leaf® Stem® crop Leaf® Stem® crop Leaf? Stem® crop
Kunpt 71.1 67.1 68.1 100 103 97 101 101 99
Senpoku 72.6 70.2 65.9 94 99 101 96 99 99
Nosappu 72.7 67.6 66.3 96 99 101 98 99 101
Erecta RvP 70.0 67.9 67.1 95 99 102 99 97 102
Hokushu 69.0 68.5 72.2 98 98 101 98 98 99
Average 71.0 68.2 67.9 97 99 100 99 99 100
Notes: 1) Average of two N application levels.

S,,.S; and S, ; Kunneppu, Kiyosato and Abashiri soil.

2) Leaf blade.
3) With sheath and head.

Table 8 Varietal variation of digestible dry

Table 9 Summarized results of variance analyses
for per cent digestible dry matter of
timothy cultivars

matter
Digestible dry matter?
Ist crop
Cultivar Leaf blade Stem? 2nd crop
Kunpil (%) 714 679  67.2
Senpoku(Percent """" 101 109 98
Nosappu o 100 99 99
Erecta RvP ?{i?;:; 9% 98 101
Hokushi 95 99 107
Notes: 1) Average of two N application

levels and three soils.
2) With sheath and head.

Wiz &) &AnfE & LN 25, Nk ffson
FTHEMIZL, 2HHE LAEESTL, NiGE
12 &5 CP oMMz REIcE D B o7, 1
BECHNHGOKREIWRER KT, 2&
Bl 777 Th -7, HEEIZ 1 HETS, s
SVWMMATL, 2EERFAER LRI Lo -7,
L GEOLEARAIL L, 2BEXLAEEL S
AL, REOEGZL B REORISE R 572,
WRERIL 1, 2BWHLLFFHERL,

F value?

Source of Ist crop

variance D.f, Leaf blade :Stem? 2nd crop

Replication 1 170.51* 1.87"  8283.50*

N level, N 1 1279.82* 6688.03** 124614.00**

Error (a) 1 o
Soil, S 2 37.64% 33 0.43%

NXS§ 2 1.74°8 1.047 0.017

Error (b) 4 ) B
Cultivar, C 4 45.69**  17.39%*  45.65°%

NxC 4 0.38s  2.48n° 5.64%*

SxC 8 2.93* 2.34n8 1.63ns

NXSXC 8 0.64n8 0.26"s 0.4708

Error (c) 24

Notes: 1) Values of arcsine transformation.
2) With sheath and head.
*, ** and ns; Refer to notes in
Table 1.
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Table 10 Effects of N application and soil on
crude protein of timothy cultivars

Crude protein?

Ist crop 2nd crop
% Ratio 9% Ratio
N level, N N, 7.5 100 10.3 100
N, 10.8 144 13.9 136
Soil, S S, 9.5 100 11.8 100
S, 8.2 8 12.2 103
S, 9.7 102 12.4 105
Cultivar, C  Kunpi 7.2 100 9.4 100
Senpoku 9.7 135 8.3 88
Nosappu 11.1 154 9.7 103
Frecta RvP 10.4 144 15.8 168
Hokusha 7.3 101 17.4 185
“Significance? N S -
S o ns
NXS§S o ns
C LR * %
N >< C * 4 LR
S X C * ok * &
NXSXC ** ns

Notes: 1) Dry matter basis,

2)  Values of arcsine transformation.
* ** and ns; Refer to notes in
Table 1.

N,; and N,; With (2g of ammonium

sulfate per pot) and without N appli-

cation.

S, S; and S; ; Kunneppu, Kiyosato and

Abashiri soil.
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Effects of Nitrogen Application and Soil
on the Growth and Digestible
Dry Matter Content of Timothy
(Phleum pratense L.) Cultivars

- Masamichi FURUYA*, Tetsuo MASUTANI*, and Sakio TSUTSUI*

Summary

As part of a study on the adaptability of timothy cultivars to environmental conditions, the effects
of nitrogen(N) application and soil on growth and digestible dry matter were examined using the
following cultivars: Kunpit (extremely early maturing), Senpoku (early maturing), Nosappu (early
maturing), Erecta R.v.P. (medium maturing), and Hokusha (late maturing).

Four clones of each cultivar were transplanted in a Wagner pot (1/5,000 a) that had been filled
previously with Kunneppu soil (Gleyic ordinary andosols; S;), Kiyosato soil (Brown andosols ; 5;),
and Abashiri soil (Brown andosols ; S;) and cultivated outdoors. At transplanting, each pot received
2g of superphosphate of lime, 0.4g of potassium sulfate, and 8(No) or 1g (N,) of ammonium sulfate ;
after the first cut, a further quantity of each fertilizer was added to each pot at the same rate. Two
replications of each cultivar were then arranged in a split-split plot experiment design : the main plot
was for studying N application levels, the split plot for soils, and the split-split plot for cultivars.

In all timothy cultivars studied, the dry yield of herbage and leaf blade of 1st, 2nd and 1st plus 2nd
crops were increased by N application. However, the interaction between N application and dry
yvield of cultivars was highly significant, the relative dry yield (N 1/N, X100) of the 1st plus 2nd crop
in the N, regime being greatest for Kunp@i. The dry yield of the 1st plus 2nd crop was greatest in the
S, regime, medium in the S; regime, and smallest in the S, regime, but the interaction between soil
and dry yield of cultivars was significant. In the S, regime, the dry yield of the Ist plus 2nd crop was
greatest for Nosappu and Hokush, while that in the S, regime was greatest for Nosappu, and in the
S, regime, Hokusha predominated.

The percent digestible dry matter (DDM) of timothy plants was increased by N application, and
the interaction between N application and the DDM of cultivars of the 2nd crop showed significance,
the relative DDM (N, /N, X 100) of the 2nd crop in the N, regime being highest for Hokushti. The
relative DDM (S, or S,/S; X 100) for the 1st crop of Kunpa was highest in the 3, regime, but those of
other cultivars were highest for S;. The interaction between soil and cultivars on the leaf blade DDM
of the Ist crop was significant.

The crude protein (CP) content of timothy plants was increased by N application, that of the 1st
crop in the N, regime being only about 8% of dry matter, while that in the N, regime was 14 % or
more. The interaction between N application and cultivars in the 1st and 2nd crop CP was signifi-
cant, as was the interaction between soil and cultivars in the 1st and 2nd crop CP. It is assumed that
improvement of the DDM of timothy plants by N application was due to an increase in more soluble
N.

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





