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Pasture Management in a Cold Region

IV. Influences of cutting and fertilization in autumn on the
accumulation of reserve carbohydrates in grasses
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Table 1. Cutting and fertilization for every type of grass used
in the experiments in 1969-1971.

Fertilization*
Year Date Treatments for grasses —UCM—
N-P;05-K;0
1969 July 29 3rd Cut., Fert. for all plots 3—0—6
Aug. 28 4th Cut., Fert. for mid-Oct. Cut. plots ] 50—
Sept. 8 4th Cut., Fert. for mid-Nov. Cut. plots
Oct. 15 Final Cut. for mid-Oct. Cut. plots
Nov. 13 Final Cut., for mid-Nov. Cut. plots
1970 July 29 3rd Cut., Fertilizing treatments 3—3—6
Aug. 25 4th Cut., Fertilizing treatments for Oct. Cut. plots
Sept. 7 4th Cut., Fertilizing treatments for Nov. Cut. plots } 3—3—6
QOct. 2 Final Cut. for early Oct. Cut. plots
Nov. 1 Final Cut. for early Nov. Cut. plots
1971 Aug. 3 Only 3rd Cut. for all plots 6—10—10
Aug. 27 4th Cut., Fertilizing treatments for every Cut. plot
Oct. 5 Final Cut. for early Oct. Cut. plots
Nov. 3 Final Cut. for early Nov. Cut. plots

Note: Cut. means cutting and Fert. means fertilization in this table.

*# N; ammoniumchloride, P,O5; Calcium superphosphate,

K;O; Potassiumchloride.
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Table 2. Dry matter yields of grasses at final cutting in 1969-1971.
Species Meadow fescue Orchard grass Timoth Kentucky

p g y blue grass
51[:11:1 cutting Oct. Nov. Oct. Nov. Oct. Nov. Oct. Nov.

Year Dry matter yields (kg/10 a)
1969 136 111 93 72 98 93 67 63
1970* 132 153 113 94 118 94 118 47
1971* 163 149 179 218 125 150 197 199
Average 144 138 128 128 114 112 127 103
%Z;ltlﬁgﬁ Relative yields to NPK-plot** (as NPK =100)
PK (—N) 28 35 28 29 25 28 23 31
NK (—P) 86 103 107 97 76 95 74 127
NP (—K) 109 108 85 86 88 87 107 120
(o] 31 39 27 28 27 26 23 55

* Yields of NPK-plot.
**  Average of 1970-1971.
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Fig. 2. Changes of maximum and minimum
temperature in average, every ten
days from July to November in 1969

and 1970.

Changes of the TAC contents in storage organs from July to November.
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Table 3. Effects of cutting time on percentage of dry matter,
nitrogen contents and the proportion of fractosan to
the TAC of the storage organs in late autumn.
Species Meadow fescue | Orchard grass
(organ) (Stem base) (Leaf base)
Year 1969 1970 1971 1969 1970 1971
Flrclﬁltting* Percentage of dry matter for fresh matter**
October 20.6 19.6 16.9 24.5 22.2 20.0
November 22.6 21.8 229 28.2 27.5 28.0
Nitrogen content (%)***
October 3.36 1.39 1.06 0.92
November 0.72 1.13 0.94 0.77
Proportion of fractsan to TAC (%)**
Octover 58 54 43 83 85 81
November 61 59 54 91 88 85
Note; * Final cuttings were at mid-October and mid-November in 1969, at early

October and early November in 1970-1971.
** Average of 5 plots of fertilizing treatment in 1970-1971.

*** The value of NPK-plot in 1970.

Table 4.

Effects of cutting height in early October on the TAC

contents at late autumn* (1971).

Species Meadow fescue Orchard grass Timothy
(Organ) (Stem base) (Leaf base) (Stem base)
Height of cutting 5cm 10cm 5cm 10cm 5cm 10 cm
TAC content per dry matter
64 78 67 85 74 104
TAC content per a tiller
35 56 35 53 38 77

Note; * Relative value, which was 5cm in cutting height in early November was 100.
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Table 5. The TAC contents in the representative storage organs of
grasses under the different treatments of cutting time and
fertilization in autumn. (Nov. 3, 1970)
: Meadow Orchard . Kentucky
Species fescue grass Timothy blue grass Average
(Organ) (Stem base) (Leaf base) (Stem base) (Rhizome)
g;";lﬁ;’g' Oct. Nov. Oct.  Now. Oct. Nov. Oct. Nov. Oct. Nov.
Fertilizing
treatment TAC contents (%)
NPK 30.2 35.8 36.8 411 39.1 47.9 50.1 49.9 39.1 43.7
PK (—N) 31.6 36.8 34.7 46.3 39.1 50.2 49.2 48.8 38.7 45.5
NK (—P) 28.9 39.9 40.5 44.1 39.2 47.7 51.4 54.5 40.0 46.6
NP (—K) 31.6 39.1 38.1 459 439 46.9 48.5 52.3 40.5 46.1
O 37.2 46.7 44.6 50.5 41.2 46.6 49.2 48.8 431 48.2
Average 31.9 39.6 389 45.6 40.5 47.9 49.7 50.9 40.3 46.0
TAC contents (mg/a tiller)
NPK 2.7 6.9 14.7 229 73 14.9 114 16.8 9.0 154
PK (—N) 3.0 5.4 11.8 21.6 73 14.6 8.6 13.9 7.7 139
NK (—P) 3.0 6.9 14.9 235 7.1 15.5 12.3 15.8 9.3 15.4
NP (—K) 4.3 6.8 12.2 21.1 9.2 16.8 6.6 14.0 8.1 14.7
O 3.3 5.8 12.8 15.5 9.3 14.5 16.7 21.0 10.5 14.2
Average 33 6.4 13.3 20.9 8.0 15.3 111 16.3 89 147
. ) 1
Meadow fescue Orchard grass Timothy Kentucky blue
(Stem base) (leaf base) (Stem base) grass
g/m? g/m* (Rhizome) F“
40p 80p —
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11910 A 12101610
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/i M mn
ol / 1 ok /| /4
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Fertilizing treatment
Fig. 4. The TAC accumulation in the representative storage organs

of grasses under the different treatments of cutting time
and fertilization in autumn. (Nov. 3, 1970)
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Table 6. Effects of fertilizing treatments on the number of tillers
and the fractosan ratio in the TAC of storage organs in
late autumn in the case of November-cutting.

Species

Fertilizing treatment

(Organ) NPK

PK NK NP 0]

Relative values of the number of tillers as NPK plot-100*

Meadow fescue 100 52 94 92 53

Orchard grass 100 49 83 102 60

Fractosan ratio in TAC content (%)*

Medow fescue (Stem base) 61 59 61 49 55

Orchard grass (Leaf base) 87 89 87 84 87
Note; * Average of 1970-1971.
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Effects of nitrogen application on dry matter yields at

final cutting and the TAC contents in the leaf base,

number of tillers orchard grass before winter. (1973)

Final cutting October November
Applied N (kg/10a) 0 4 8 16 0 4 8 16
Dry matter yield (kg/10a) 65 145 211 160 68 148 223 275
% 46.1 424 424 339 48.2 48.8 36.4 31.8
TAC {mg/tiller 240 175 149 122 443 351 151 159
lg/m2 23.5 29.3 42.9 25.2 41.2 51.2 45.9 41.3
Fractosan (%) 279 26.3 229 16.5 32.6 33.6 20.8 17.3
Number of tillers (per/m2) 980 1670 2870 2070 930 1460 3050 2600
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Table 8. Effects of potassium application on dry matter yield at
final cutting and the TAC contents in the leaf base,

number of tillers of orchard grass before winter. (1973)

Final cutting October November
Applied K;O (kg/10a) 0 4 8 16 0 4 8 16
Dry matter yield (kg/10a) 143 115 168 112 150 164 136 153

% 42.3 33.9 375 404 43.7 45.8 50.3 45.1
TAC mg/tiller 16.3 118 15.9 15.5 17.3 20.0 34.7 27.0
g/m? 25.9 20.1 33.2 334 32.0 45.9 80.4 54.6
Fractosan (%) 25.5 16.7 22.0 25.0 26.6 29.2 34.3 29.8
Number of tillers (per/m?) 1590 1700 2090 2160 1850 2300 2320 2020
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Pasture Management in a Cold Region

1V. Influences of cutting and fertilization in autumn on the
accumulation of reserve carbohydrates in grasses

Masao NosHIRO* and Toshiaki HirasHIMA*

Summary

It is important for pasture management in a cold region to know the relationships be-
tween clipping of grasses by cattle in autumn and the reserve carbohydrates in grasses before
winter. In this report, the anthors investigated on this problem from 1969 to 1973 in the
Nemuro-Kushiro districts.

The results obtained were summarized as follows;

1. It was similar to former studies in that storage organs of grasses were stubble (leaf
base, stem base, corm and young shoots), rhizome and roots.

2. The reserve carbohydrates, the total available carbohydrates (TAC), accumulated in
storage organs when it became cool in autumn. The proportion of fructosan to the TAC
was more abundant in the cold regions than in the other warm districts.

3. The TAC contents in timothy growing poorly in autumn increased rapidly in early
autumn, but those of meadow fescue and orchard grass growing moderately increased gradu-
ally during autumn.

4. Cutting in early October delayed the accumulation of the TAC in grasses before winter
and made the fractosan contents in grasses decrease, particularly in meadow fescue and or-
chard grass.

5. Moderate application of nitrogen (N 4kg/10a) to orchard grass in late August made
the accumulation of the TAC in grass increase, because of the enlargement of storage organs
and the increase in number of tillers, and moderate application of potassium (K5O 8kg/10a)
made fractosan contents increase.

* Hokkaido Prefectural Konsen Agricultural Experiment Station, Nakashibetsu, Hokkaido,
Japan.





