HESE A I 35 0T B I BEHh D ff e i Bl
1l 4*ﬂﬁﬁmﬁ?évnyp_xogggﬁ

TR OFIR e AT BB Szt RE Mt

PASTURE MANAGEMENT IN THE COLD REGION

1. Transfer of Fixed Nitrogen from White

Clover to Red Top

Toshiaki Hirasuima, Isao Nosg, Tomoyuki HakaMaTA & Jun-ichi OkuMura
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Table 1 Species (varieties) of white clover used
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) No. Species o;/:nﬁarieties Type* Note
1 Ladino clover L U. S. A,
2 Oregon certified ladino clover L U. S. A.
3 California certified ladino clover L U. S. A.
4 Ladino clover L Commercial
5 White clover \\'4 U. S. A,
6 Certified pedigree white clover w New Zealand
7 Certified mother white clover w New Zealand
8 Permanent pasture white clover w New Zealand
9 Pajbjerg Milka Il K&V white clover w Denmark
10 Lodi ¢tofte white clover w Denmark
11 Deutsch I white clover w Germany
12 Dutch white clover w Netherland
13 White clover w Commercial
* L; Ladino type, W; Common type.
Table 2 Fertilization (kg/10a/year)
Year N P:0s K:0 Note
no application application
1 st year (1965) 0 2 5 7 (1)
2 nd year (1966) 0 6 5 15 2)
3 rd year (1967) 0 discontinued 5 28
4 th year (1968) 0 discontinued 5 28

Note; (1) Al elements were applied at seeding.

(2) After the second year, N and K:0, divided equally, were applied after every cutting without

final cutting in year, but only P:Os was applied in the spring once a year.

(3) Fertilizers used as follows; N: Ammoniumsulfate, POs; Superphosphate, K:O: Potassiumsul-

fate.
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Table 3 Growth and yield of white clovers sown alone

Spjcieds Ge:mi- ﬁu:‘l:tl:; g{asg? nd Coverage of white (cg/;);rer in the 2nd year ;rf:iltl?‘ 5;%?; gl?tit:;
\?;r?;i- ::til: " (per 400 cm® June 21 I Sept. 29 (kg/10a)
es Nitrogen Nitrogen Nitrogen Nitrogen

No. (%) appli- | no appli- | appli- | no appli- | appli- | no appli- | appli- | no appli-

cation | cation cation | cation cation | cation cation | cation

1 91 17.3 16.0 100 98 90 100 136 149

2 14 4.3 2.6 83 49 100 91 142 169

3 24 6.0 6.3 69 77 100 93 111 140

4 82 14.6 16.3 93 100 92 100 116 141

5 89 17.0 16.6 96 90 71 81 67 64

6 30 2.6 3.0 64 41 92 92 83 69

7 46 4.0 2.0 49 54 100 81 99 84

8 40 2.3 3.3 57 66 97 85 98 85

9 16 5.0 4.6 76 82 98 91 103 81

10 H 1.6 1.3 57 79 100 80 95 58

11 76 16.0 11.6 93 98 73 72 66 89

12 - 14.3 13.0 85 88 77 94 60 4

13 93 20.0 18.3 88 100 82 82 85 96

L.S.D.* NS 59

80

* Upper figures at 5% level and under at 1% level.
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Table 4 Dry matter yield in the mixtures of red top and white clovers in the case of
no nitrogen application
%{_)/e:;ss ' Red top White clover Total
varieties year year year
No. 2nd 3rd 4 th sum 2nd 3rd  4th sum 2nd 3rd 4 th sum
1 224 419 340 983 374 442 406 1,222 598 861 746 2,205
2 216 305 197 718 238 459 482 1,179 454 764 679 1,897
3 233 393 428 1,054 291 427 358 1,076 524 820 786 2,130
4 188 374 285 847 377 428 432 1,237 565 802 77 2,084
5 206 465 331 1,002 259 206 101 566 465 671 432 1,568
6 187 373 345 905 142 308 188 638 329 681 533 1,543
7 227 376 370 973 138 324 204 666 365 700 574 1,639
8 175 405 435 1,014 166 305 208 679 341 709 643 1,693
9 266 412 398 1,076 242 260 162 664 508 672 560 1,740
10 210 374 365 949 155 328 240 723 365 702 605 1,672
11 247 435 282 964 222 153 141 516 469 588 423 1,480
12 161 432 320 913 170 258 217 645 331 690 537 1,558
13 211 396 411 1,018 306 190 95 591 517 586 506 1,609
Rt* 196 331 252 779 — — — — 196 331 252 779
L.S.D.#* 49 70 8l 58 48 97 63 104
66 g5 110 78 65 132 86 141
* Red top sown alone, ** Upper figures at 5% level and under at 1% level.
Table § Dry matter yield in the mixtures of red top and white clovers, in the case of
nitrogen application, nitrogen contents of red top associated with or without
white clovers and the amounts of transfered nitrogen to red top (at 2nd year)
“Species | Dry matter yields |  Nitrogen contents of [ Amounts of transfered nitrogen
or/and (kg/10a) red top (%) * (kg/10a) **
varieties | Red  White Cutting N Cutting |
No. top clover Total 1st 2nd 3rd 1st 2nd 3rd | Total
1 363 33 694 2.26 2.92 2.81 0.04 0.55 1.16 1.75
2 369 192 561 1.88 2.42 2.38 0.25 -0.97 -0.14 -0.86
3 437 167 604 1.92 2.49 2.49 0.00 —-0.14 0.83 0.69
4 389 318 707 1.97 2.74 2.77 0.05 0.45 1.62 2.12
5 439 246 685 2.40 2.89 2.25 0.38 1.75 1.50 3.63
6 342 93 435 1.94 2.33 1.99 -0.12 —0.80 -0.23 -1.15
7 U6 128 474 1.98 2.59 2.05 0.04 -1.11 -0.67 -1.73
8 361 148 509 1.79 2.78 2.09 0.18 -0.70 —0.52 —-1.04
9 404 168 572 1.80 2.71 2.28 -0.07 0.22 0.59 0.74
10 436 118 554 1.92 2.85 2.18 1.11 0.15 0.09 1.35
11 407 222 629 2.18 2.84 2.06 -0.34 0.82 0.48 0.96
12 266 329 595 2.06 2.94 2.75 -0.34 -1.57 -0.79 -2.70
13 414 230 644 2.11 2.57 2.05 -0.20 0.33 0.38 0.51
Rt. 428 — 428 1.67 2.59 1.93 — —_ — —
Lspas| Ns 1L M) s Ns 059 Ns 17 NS NS

*

per dry matter
This value was calculated from the difference of absorbed nitrogen of red tops associated with and
without white clovers.
Upper figures at 5% level and under at 1% level.
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Fig. 1 Legume percentage in the mixture of red top and white clovers in the
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Table 6 Nitrogen contents of red top associated with or without white clovers in

the case of no nitrogen apphcatnon (/ per dry matter)

iﬁ:&? 2nd year (1966) 3rd year (1967) 4th year (1968)
varieties Cutting Cutting Cutting
No. 1st 2nd 3rd 1st 2nd 3rd 4th 1st 2nd 3rd 4th
1 2.08 3.03 2.70 1.86 2.37 2.48 1.99 2.04 2.56 2.83 3.54
2 2.08 2.46 2.56 1.78 2.4 2.85 2.87
3 2.23 2.67 2.84 1.82 2.51 2.69 2.70
4 2.27 2.76 3.14 1.84 2.31 2.17 2.54 1.99 2.52 2.86 3.54
5 2.13 2.75 2.34 1.69 2.06 2.49 2.02 1.98 1.99 2.15 2.73
6 2.03 2.35 2.48 1.69 2.13 2.51 2.43 1.92 2.41 2.37 3.06
7 2.18 2.40 2.35 1.56 2.39 2.60 2.52
8 1.94 2.28 2.44 1.62 2.30 2.66 2.40
9 1.98 2.56 2.37 1.71 2.17 2.58 2.22
10 1.94 2.49 2.38 1.75 2.48 2.60 2.54
11 2.27 2.67 2.26 1.41 2.02 2.41 2.04
12 2.18 2.94 2.66 1.78 2.46 2.02 2.42
13 2.13 2.90 2.45 1.60 2.20 2.53 2.18
Rt. 1.91 2.39 2.35 1.36 1.63 1.99 1.98 1.90 2.12 2.20 2.63
* 0.21 0.21 0.35 0.25 0.08 0.16
LS.D NS NS NS 0.98 0.98 0.48 0.35 NS NS 0.12 0.23

¥ Upper figures at 5% level and under at 1% level.
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Table 7 The amounts of transfered nitrogen to red top in the case of no nitrogen

application (kg/10a) *

%;:7:535 2nd year (1966) 3rd year (1967) 4th year (1968)
varieties | T Cutting | Cuiting __ Cutting
No. 1st 2nd 3rd  Total 1st 2nd 3rd 4th Total 1st 2nd 3rd 4th Total
1 0.17 0.57 0.81 1.55 | 0.79 1.03 1.52 0.17 3.51 | 0.97 1.09 0.87 0.29 3.22
2 0.69 0.07 —0.05 0.71 | 0.32 1.03 0.16 0.13 1.64
3 0.79 0.3 0.49 1.62 | 1.00 1.49 0.23 0.88 3.60
4 -0.08 0.17 0.66 0.75 | 1.12 0.99-0.06 0.34 2.39 | 0.62 0.36 0.29 0.53 1.80
5 0.01 047 0.06 0.54 | 1.05 1.26 1.13 0.42 3.86 | 0.57 0.37 0.19 0.42 1.55
6 0.25 -0.20 —0.13 -0.08 | 0.43 0.87 0.54 0.55 2.39 | 0.68 0.53 0.81 0.61 2.63
7 0.67 0.36 —0.22 0.81 | 0.39 0.88 0.68 0.71 2.66
8 0.06 —0.09 —0.60 —0.63 | 0.46 1.13 0.66 0.99 3.24
9 0.32 0.25 1.15 1.72 | 0.60 1.04 0.98 0.60 3.22
10 0.43 0.16 —0.28 0.31 | 0.74 0.81 0.47 0.80 2.82
1 0.37 0.49 0.52 1.38 | 0.61 1.29 0.56 0.33 2.79
12 -0.04 —0.05 —0.16 —0.25 | 0.95 1.27 0.28 0.97 3.47
13 0.29 —0.09 0.49 0.69 | 0.70 1.11 0.22 0.47 2.50
L.S. D.¥* ns OV NS Ns | &4 Ng 70 0.48 1.22 NS NS NS NS NS
— 0.64 0.96 0.65 —
n4e§§§{l‘ 0.39 0.29 0.48 1.20 | 0.81 1.14 0.46 0.38 2.79 | 0.80 0.73 0.58 0.41 2.51
wW| 0.2 0.15 0.09 0.50 | 0.66 1.07 0.61 0.65 2.99 | 0.63 0.45 0.50 0.52 2.09

*

Nk

type contained from No.§5 to No.13.
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This value was calculated by the same way with Table 5.
Indicate upper figures at 5% level and under at 1 % level.
Means of several species or/and varieties. L; Ladino type contained from No.1 to No.4, W; Common
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Table 8 Diameter of stolon, weight of roots and number of nodules of some
white clovers at the 4 th year

vsggéctr’!i‘z Diameter of stolon :X:tlgh: of Numbers of nodules ** &T&u:ti;géetnrans-
No. (mm) (mg) per gram l per 100 cm? (kg/10a)%**
1 2.514:0.25 92 530 49 3.22
4 2.38:-0.26 102 M5 35 1.80
5 1.211+0.17 44 591 ! 26 1.55
6 1.46::0.24 49 575 ‘ 28 2.63

* per 20cm?x5cm (in depth)

** Examined by samples of weighed roots

#ck In the 4th year

Table 9 Inorganic nitrogen, total carbon, total nitrogen and C-N ratio in the
plot soil (at the 3rd year)

Inorganic nitrogen*

iy (mg/1002) ik Total | C-N

varieties Before o After 44  Decomposable Total nitrogen ratio
No. incubation incubation organic nitro- carbon (%
(A) (B gen (B-A) (%) °

1 10.2 41.8 31.6 6.93 0.54 12.8

2 10.4 41.4 31.0 7.11 0.53 13.5

3 12.2 44.6 32.4 7.24 0.57 12.8

4 10.4 41.3 30.9 7.08 0.57 12.4

5 8.9 38.5 29.6 7-26 0.54 13.5

6 8.6 33.9 25.3 7.00 0.54 12.9

7 9.3 39.3 30.0 7.02 0.56 12.6

8 9.9 41.8 31.9 7.28 0.55 13.3

9 10.1 40.3 30.2 7.05 0.56 12.7

10 10.3 38.8 28.5 7-91 0.57 14.0

11 9.3 39.2 29.9 7.32 0.56 13.2

12 9.5 41.2 31.7 7.98 0.56 14.4

13 8.9 3.0 25.1 6.85 0.53 12.9

Rt. 7.9 31.1 23.2 6.93 0.50 13.8

* Extracted by 10% KCl and determined by ConwaY’s method, and indicated the sum of NOs3;-N
and NH.-N.

sk
ek

Incubated at 28°C, 21 days.
Total carbon was determind by TYURIN's titration method and total nitrogen by Kjeldakl method.
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Summary

Farmers may be able to reduce the amo-
unts of nitrogen fertilizer required in per-
manent pastures by including clovers in the
pasture mixture. This experiment was car-
ried out in the Nemuro-Kushiro district of
eastern Hokkaido and it was designed to study
the relative effectiveness of thirteen species
or/and varieties of white clover (Trifolium
repens) to provide nitrogen to the associated
red top (Agrostis alba) grasses.

The experimental results are summarized
as follows;

1) Red top was always higher both in
yield and in nitrogen content when grown
in association with any of the white clover
species or varieties. The amounts of nitro-
gen transferred to red top was 1.7kg per
10a in the second year when the vegetation
was not completely established; 1.6-3.9kg
per 10a in the third year; and 1.6-3.2kg
per 10a in the fourth year.

2) Nitrogen transfer was remarkably high
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when the forage was in flush condition in
spring and summer, but was reduced when
the forage growth declined in the autumn.
3) Only in the third year were the amo-
unts of nitrogen transferred statistically sig-
nificant between species or varieties of white
clover in the total and in each cutting. How-
ever, there was little relationship in yields
of whole forage and the white clover itself.
4) In conclusion, a specific species or va-

rieties of white clover being introduced for
use in permanent pasture must be selected
depending on its characteristics of longevity
and ability to transfer nitrogen to associated
grasses. The white clover selection with the
greatest longevity and the greatest ability to
transfer nitrogen to associated grasses may
not have the highest yield of white clovers
grown alone.





