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Summary

Effects of nitrogen incorporated with 15N-nitrogen, which was applied to grown alone and in mixture
»

with grass and legumes of forage crops, on the yield of dry matter, total nitrogen content, percentage of

nitrogen derived from fertilizer (P.N.D.F.), A-value were studied, and the results obtained are as follows:

1.

With nitrogen for the yield of dry matter was hi aly effective only to orchardgrass and were also effect
to the early stages of alfalfa and birdsfoot trefoil in case of a mixed sowing.

Alone and mixed sowings showed the yield of dry matter in decreasing order of alfalfa<red clover>
orchardgrass>birdsfoot trefoil and orchardgrass + alfalfaorchardgrass + red clover>orchardgrass +
birdsfoot trefoil, respectively.

In case of grown alone, orchardgrass gave higher percentage of nitrogen derived from fertilizer (P.N.D.F.)
than legume, whereas in case of grown in mixture it was in reverse order throughout the plots. It appears
likely that orchardgrass was rather supplied soil nitrogen by legume then by nitrogen application. And
P.N.D.F. was getting smaller in the latter stage of all forage crops in case of grown alone. In case of
grown in mixture, however, an inconsistent P.N.D.F. was obtained from orchardgrass.

The A-value in case of grown alone was decreased in order of alfalfa>red clover>orchardgrass>birdsfoot
trefoil. In contrast, however, the A-value in case of grown in mixture was decreased in order of orchard-
gasss + alfalfa (3:7)>orchardgrass + red clover (3:7)>orchardgrass + red clover (3:7)>orchardgrass + alfalfa
(5:5)>orchardgrass + birdsfoot trefoil (5:5)>vrchardgrass + red clover (5:5)>orchardgrass + birdsfoot
trefoil (3:7).
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Table 1. Chemical properties of soil in the experimental pots.
pH 0. M. Total Available CEC Exchangeable Cations(me/100g)
N P20s Texture
(1:5) (%) (%) (ppm) me/100g) K Ca Mg
5.15 1.86 0.11 689. 36 8.4 0.24 2.27 0.57 L
$# %+ Orchardgrass ¢} ladino clover 2| B#% 2 &
I &R % F&

TE-S = et 453 KefRol A Qo)
BN E 25 ®@inst 9l (Talbe 2, 3). oleh3-2
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Table 2. Dry matter ylelde and total nitrogen content of each cutting of forage crops grown
alone and in mixture on with nitrogen pots,

Dry matter yields(g/pot)

Total nitrogen content(%)

Seeding Forage crops 1 st 2nd 3rd 1 st 2nd 3rd
Cutting Cutting Cutting Cutting Cutting Cuting
Orchrdgrass 8, 46 13,20 20,09 2,30 3.21 3.86
Alone Alalfa 8.99 18.39 30.11 2.10 3.55 5.34
Red colver 7.19 15.40 24.91 2.08 3.09 3.97
Birdsfoot trefoil 3.55 4.51 9,01 2.06 3.13 4.65
Orchardgrass 4.69 11.27 17.63 2.65 3.51 3.85
Orchardgrass Alfalfa 4.83 8.31 14.54 2.23 3.17 3.81
Legume Orchardgrass 2.75 7.97 11.96 2.43 3.45 4.10
mixture Red clover 4,57 10.98 14.36 2.23 3.64 4.50
(5:5) Orchardgrass 2.85 8.86 14.78 2.26 3.29 3.65
Birdsfoot trefoll 2.19 3.46 5. 82 1.84 2.99 4,28
Orchardgrass 1.96 5.19 7.01 2.14 3.36 2.73
Orchardgrass Alfalfa 6. 68 14. 56 21.89 1.76 3.22 3.78
+ Orchardgrass 2.09 3.73 5.04 1.88 3.00 2.70
Legume Red clover 5. 87 11.70 16. 46 1.44 3.10 4,53
mixture Orchardgrass 2.39 6. 06 8.05 2.28 3.10 3.20
(3:7) Birdsfoot trefoil 2.80 3.78 57 1.78 3.20 3.61
5 . 5 =0rchardgrass 5 . Legume 5
3 . 7 =0Orchardgrass 3 . Legume 7 »
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Table 3. Dry matter yields and total nitrogen content of each cutting of forage crops grown

alone and in mixture on without nitrogen pots.

Dry matter yields(g/pot) Total nitrogen content(%)

Seeding Forage crops 1 st 2nd 3rd 1 st 2nd 3rd
Cutting Cutting Cutting Cutting Cutting Cutting
Orchardgrass 5.70 9.81 11.55 1.98 2. 86 3. 46
Alone Alfalfa 8.22 17.81 29.15 1.82 3.23 5. 06
Red clover 6.37 14.16 22.75 1.80 2.72 3.60
Birdsfoot trefoil 2.87 3.29 6. 61 1.74 2.58 4.63
Orchardgrass 2.28 5. 57 6.39 2.32 3.42 3. 80
Orchardgrass Alfalfa 2.69 7.72 10. 42 2.14 3.13 3.66
+ Orchardgrass 2.69 6. 45 8.05 1.62 2. 67 3.94
Legume Red clover 2.85 10.31 12.85 1.81 3.04 3.45
mxture Orchardgrass 2.11 5.76 7.40 1.71 2.83 3.32
(5:5) Birdsfoottrefoil 1.47 1.76 2.89 1.54 2.61 4.10
Oochardgtass 1.25 4,63 5. 80 1.62 2.90 2. 44
Orchardgrass

+ Alfalfa 3.3 12.23 19.37 1.53 2.80 3.57
Orchardgrass 1.70 2.47 4.15 1.32 2.82 2.55

Legume
] Red clover 5. 47 11.16 14. 94 1.27 2.61 4.03

mixture
(3:7) Orchardgrass 1.43 4.48 7.38 1. 46 2. 80 3.00
Birdsfoot trefoil 2. 30 3.13 4.14 1.60 2.97 3. 49

5 . 5 =Orchardgrass 5 : Legume 5
3 . 7 =0Orchardgrass 3 ! Legume 7

Table 4. Analysis of variance on nitrogen effect for dry matter yield of forage crops grown
alone and in mixture

Siginificance of F

Seeding Forage crops 1 st Cutting 2nd Cutting 3 rd Cntting
Orchardgrass Yok RA Qe A%
Alone Alfalfa NS NS NS
Redclover NS NS NS
Birdsfoot trefoil i NS NS
Orchardgrass Yok Yovr PA QNG
Orchardgrass ) faifa * NS NS
+ Orchardgrass—+ Alfalfa MA@ d P gid Yok
Legume Orchardgrass NS NS NS
mixture Red clover NS NS NS
(5:5) Orchardgrass-+ Redclover N S NS NS
Orchardgrass g bxand drg kg
Birdsfoot trefoil * NS NS
Orchardgtr;_aesfiﬁ- Birdsfoot e eyt vy
Orchardgrass * NS NS
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Orchardgrass Alfalfa NS NS NS

-+ Orchardgrass+ Alfalfa Y NS NS

Legume Orchardgrass NS NS NS

Red clover NS NS NS

mixture Orchardgrass+ Redclover NS NS NS
(3:7) Orchardgrass Y NS e

Birdsfoot trefoil Pid NS NS

Orchardgrass—+ Birdsfoot ¥ NS NS

trefoit

Yryeve Significant at the 0,05 and 0.0l levels, respectively.

B Y EY5 Ehikdd ddA KRR /R
teol dalek
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ch 515 ¥ 3172 HEY 1KRAMEE= SR
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HH ARE 255 g48k3ck (Table 6)

+EHEHEFER (A value) & R (Fig. 2, Table
5.6) A4 A=Bx (100-P. N. D. F. ) /P. N.D
F. ol 4ok o] wiek P, N. D. F. o] JEfz o #IE
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v SRl e HIE A5 ek 515903079
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A48 Aol fHE ol Shte Winste fHiE ol
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Percentage of nitrogen derived from fertilizer (%)
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Fig. 1 Percetage of nitrogen derived from fertilizer of pasture plants grown alone and in

mixture at each cutting,

O =Orchardgrass A = Alfalfa R=Red coover | B =Birdsfoot trefoil

Table 5. Percentage of nitrogen derived from fertilizer(P.N.D.F.) and A - value of forage
crops grown alone and in mixture,

Seeding Forage crops P.N.D.F.(%) A —~ Value(mg/pot)
Orchardgrass 10.3 3848
Alone Alfalfa 0.4 27390
Redclover 2.2 4890
Birdsfoot trefoil 3.5 3006
Orchardgrass 8.2 3134
Orchardgrass Alfalfa 3.4 8004
+ Orchardgrass+ Alfalfa 6.5 4014
Legume Orchardgrass 8.9 2863
mixture Red clover 5.9 4433
(5:5) Orchardgrass+ Redclover 7.1 3647
Orchardgrass 8.5 3006
Birdsfoot trefoil 2.8 9755
Orchardgrass-+ Birdsfoot trefoil 6.7 3905
Orchard grass 12.0 1646
Orchardgrass Alfalfa 0.1 27776
+ Orchardgrass+ Alfalfa 3.4 6403
Legume Orchardgrass 12.8 1526
mixture Red clover 2.6 8458
(3:7) Orchardgrass+ Redclover 4.6 4677
Orchardgrass 9.6 2102
Birdsfoot trefoil 2.1 10342
Orchardgrass— Birdsfoot trefoil 6.4 3303

5 . 5 =0rchardgrass 5 : Legume 5
3 . 7=0rchrdgrass 3 . Legume 7
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Fig. 2 A-value of nitrogen fertillizer of pasture plants grown alone and in mixture at each

cutting,

O =0Orchardgrass

A = Alfalfa

R =Red clover

B =Birdsfont trefoil

Table 6. Percentage of nitrogen dreived from fertilizer (P.N.D.F.) or A - value of each
Cutting of forage crops grown in mixture

Seeding Forage crops Cutting P.N.D.F. (%) A-Value(mg/pot)
Orchardgrass 1 11.4 1083
Orchardgrass + 2 6.6 989
+ Alfalfa 3 5.6 1182
Legume Orchardgrass 1 10.4 1204
mixture + 2 10.8 581
(5:5) Red clover 3 4.5 1482
Orchardgrass 1 13.7 880
+ 2 10.7 587
Birdsfoot trefoil 3 4.4 1531
Orchardgrass 1 9.1 1124
Orchardgrass + 2 2.9 1868
+ Alfalfa 3 2.7 1988
Legume Orchardgrass 1 8.9 1145
mixture + 2 5.6 948
(3:7) Red clover 3 3.4 1616
Orchardgrass 1 11.2 884
+ 2 6.1 867
Birdsfoot trefoil 3 5.4 985

5 . 5=0Orchardgrass 5 : Legume §
3 . 7 =Orchardgrass 3 . Legume 7
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eoil- > BB 7 PRt E S ek
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siel,
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4. tEP FHERE> BER alfalfa) red clo-
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$&B¥+= orchardgrass- alfalfa(3: 7) ) orchardgrass
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