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MANAGEMENT OF PASTURE IN THE COLD REGION

I Transfer of the Nitrogen, Phosphate, and Potassium
in Dung to Soil and Forage

Tomoyuki HakamaTa, Toshiaki Hirasuima & Jun-ichi Oxumura
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Table {1 Rainfall and evapolation under the treatment

June July

(R-E)

} May August
Date i - - —
; 24-26 27-29 30-1 2- 4 5- 7 8-12 13-22 23- 2 3- 3 4-23
Days | ’ h ) -
after i 1- 3 4- 6 7-9 10-12 13-15 16-20 21-30 31-40 41-72 73-92
treatment )
Rainfall - - - -
(R) (mm) 0 0 0 47 137 32 13 176 56 37
Evaporation -
(E) (mm) 12 7 12 6 2 4 30 20 69 52
Diference |12 -7 -2 4 135 18 -17 156 [13 0 -15
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Table 2 Height and nitrogen contents of grass
at dung patch

Grassland

High

Poor

Notice) Investigation at the grasslands befor
first grazing in late May
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Height (cm)
production | N cont. (%) | 3.23 3.30 3.61

‘ Height (cm) I 10.0 16.7 17.0
production | N cont. (%) | 2.38 2.94  3.04
’ . i e _—

{ State of dung

‘1 None Crusty Negligible

l 15.5 18.4 21.2
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Table 3 Changes of N-P-K contents in air dried dung
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Days N , P;0, | . l,(,,’,g I
after Total Water B/A I Total Water B/A Total Water B/A
excretion A) soluble x100 | (AD soluble x 100 (A) soluble  x100
% % ul Uy % % % (BY% %
6 2.79 0.08 2.9 l 1.44 0.32 22 [ 0.35 0.36 103
9 3.30 0.04 1.2 2.27 0.4 19 0.56 0.56 100
12 2.85 0.04 1.4 1.94 0.36 19 0.34 0.29 85
15 3.48 0.04 1.2 2.34 0.17 7 0.31 0.26 84
20 2.80 0.04 1.4 1.68 0.28 17 0.26 0.19 73
30 3.15 0.02 0.6 1.91 0.21 11 0.29 0.25 86
40 3.18 0.02 0.6 1.66 0.19 12 0.19 0.16 84
7 2.98 0.03 1.0 1.69 0.16 10 0.19 0.15 79
92 3.44 0.02 0.6 1.69 0.21 12 0.17 0.14 82




s IR S8 % AL D#E peans

FREZ LTV, TONEILAc Rk 2 <
BETHo70 LinL, 20~308 %465 LN E
THBL, BEAENBETACE S 1o Licht
=T, BEEESA NS ORI 2 e
KBRS DB X 525, 86 A830~40H B
DIERY, <DL 5%5ADRBMEEADED, KRk
SORMMR S h, 5ABEROMBICEKET S

LD LEL BRI,
2. HSAMEACHITILHPOEE, bAR,
HhYESRO¥EB
S A EM X o RO S A D BT 88
tk, SEBEOKAHLTRNTRECHAIH,
THLRTHED £ A HIaR SO e HVRRSE & o BE I CRER

Lo

SABETOLH pH % Table 4 2487z, *
horaé, HsAH6~20 HE T 00 KL

Table 4 Changes of pH of soil under excreted dung
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Depth of Days after excretion

soil 3 6 9 12 20 40 92

0- 3cm 5.65 5.35 5.26 5.40 5.60 5.77 5.60

3- 6 5.50 5.59 '5.50 5.54 5.69 5.70 5.68

6- 9 5.50 5.68 5.77 5.67 5.86 5.51 5.60

9-12 5.83 5.61 5.70 5.71 5.85 5.46 5.46
Table 5 Changes of inorganic nitrogen of soil under excreted dung (mg/100g)
Deptlg Days after excretion

Nitrogen | of soil
(cm) 3 6 9 12 15 20 30 40 72 92
0- 3 10.8 4.6 3.5 22,7 28.6 11.6 12.9 3.6 1.8 2.9

lel:-N 3-6 | 3.9 - 5.1  10.7 9.6 3.8 7.0 3.2 4.0 1.4

NO,-N 6- 9 3.2 2.4 5.8 6.5 4.5 3.3 3.0 2.1 5.0 2.0
9-12 3.0 2.6 5.7 5.3 3.5 2.5 2.6 2.7 © 4.0 1.5
0- 3 I.1 1.4 1.2 1.4 2.9 1.1 1.7 2.4 - 1.2
- .5 - 1.6 2.3 1.9 1.7 2.2 1.9 — .5

NH,-N 3-6 1.5 0.5
G- 9 1.2 1.4 1.5 1.3 3.4 1.8 2.2 2.0 0.2 1.2
9-12 1.9 0.7 1.7 1.2 1.8 1.5 1.4 2.0 0.1 —
0-3 9.7 3.2 23 2.3 2.7 105 1L2 1.2 - 1.7

NO.-N 3-6 2.4 - 3.5 8.4 7.7 2.1 1.8 1.3 - 0.9

! 6- 9 20 1.0 42 52 1.1 1.5 0.8 0.1 4.8 0.8
9-12 1.1 1.9 4.0 4.1 1.7 1.0 1.2 0.7 3.9 —
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‘Pable § Changes or 2.5% acetic acid soluble phosphate of soil under

excreted dung (mg/100g)

Depth of Days after excretion
s0il
(em) 3 6 9 12 15 20 30 40 72 92
0-3 | 6.2 5.6 5.7 - 4.0 4.1 5.3 7.0 8.0 12.1 10.8
3-6 ] 5.3 5.8 4.9 4.0 5.6 4.8 5.4 6.8 7.6 7.6
6-9 5.1 5.8 4.8 2.6 3.9 3.5 5.3 5.8 7.1 6.9
9-12 | 5.3 6.3 5.1 4.0 5.0 4.2 4.8 6.9 7.9 7.7
12-15 ' 5.3 5.3 4.8 3.6 5.3 5.3 4.0 6.0 5.8 6.7
Table 7 Changes of soil potassium under excreted dung (mg/100g)
Depth Days after excretion
Potassium | of soil I-
| (cm) 3 6 9 12 15 20 30 40 72 92
| -3/ 207 3.3 3.6 5.0 5.2 20.6 200 7.3 203 67
Water | 36 ‘ 7.0 5.5 5.7 13.3 133 103 12.0 6.3 100 55
5""(‘)""" | 69 ‘ 5.2 1.3 5.2 60 63 60 60 57 85 4.6
K’(A) 9-12 ! 5.5 4.3 4.6 49 46 46 49 55 8.3 4.0
, 12715 5.7 1.6 5.2 5 46 4.3 4.0 46 55 3.8
| o0-3 |  50.3 8.0 8.7 5.8 5.6 8.9 78.0 787 66.7 47.8
Exchange-. 3-¢{  30.0 33.5  32.3 452 53.7 65.2 60.0 62.2 58.0 42.0
“b'g* 6- 9 27.3 928.2 2.8 31.0 3.7 525 45.0 52.8 45.0 35.4
K’(B) g9-12 20.5 207 309 31.1 27.9 33.4 351 375 343 305
12-15 31.3 29.9  30.3 29.0 27.9 29.7 30.5 29.9 325 26.2
0- 3 ; 29 30 30 48 48 25 20 9 24 12
Water 36! 19 14 15 23 20 4 17 9 15 12
soluble 6- 9 16 13 16 16 15 10 12 10 16 12
ratio*¥
) 9-12 15 13 13 14 14 12 12 13 20 12
° 12-15 15 13 15 16 14 13 12 13 15 13

# ‘This figure is a reducton of the value of water soluble K,0

(A) from that of N-NH,OAc soluble K.O.
*#x  AJ(A+B) is shown here.
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Table § Soil potassium extracted repeatedly by
N-NH,0Ac¢ (mg/100g)

Extraction time

Soils — = S
i 1 2 3 4 5

Virgin soil . 27.8 3.9 2.3 2.3 2.3
Soil of no 1 .
potassium plot ! 4.1 2.1 1.6 1.6 1.6
Soil under .
new dung 24.7 3.0 1.6 1.6 1.6
Soil under dung |
24days after | 75.3 8.1 2.3 1.6 1.6
excretion

TR S N D B 9 AL e L, o |-
RO AR T, ARk I X A,
7 Y ROBR AT, MO BMER R L
< ORI T O REBAS Ml S his, 2R
HICH LT, Phe ABMBMTIE, VR
BN E DD THM, oy ) KEFHL--H T b
HEMNTEBRDEHET, £ OB L
Sl TlebbRBA T VRS B3I
BHERDH, SATHET S HEH i3 agms

¥=—~=x Virgin soil

Soil of no potassium plot

Soil under dung newly

Soil under dung 24days
after excretion

e
*r—e
excreted
-
§ ppm o—o
(3]
4 100
]
L1
50 |
°
3
[~
3
=
S 10
C
4
0

Fraction number of extraction

Fig. 1 Soil potassium extracted continuously by N-NH,0Ac
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Table 9 Cubic distribution of soil inorganic nitrogen and exchangeable potassium

under dung (mg/100g)

i‘Depthot’?

Non-excreted

Distance from dung
Elenents , soil Under dung | )
(cm) ‘ 3.5cm 3.5-7.0cm | point

o3| 88 | 103 9.1 8.6

3-6 8.8 | 88 8.7 8.3

Inorganic nitrogen 6-9 8.9 5 7.9 8.5 X 8.1
9.2 g2 | 9w 8.5 8.1
; 12-15 6.1 8.8 9.1 8.3

o3| a3 17 13

. . 36 22 18 16 14

Exchangeable ;

. L 6-9 21 ‘ 17 16 13
potassiu 12 16 16 16 16
12-15 } 15 16 17 14

N;)tice) 30days after excretion

%<, LinbroXBMIB KRS h 5148
e d, 5Tl loe

AL DRI E R 2R OKEFRNDE T
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VCHlite L, Table 9 wwidlfi, Thick s &,
Wit & LYY 3.5em T B TRCHI
LTV BEETC, KEFR~OBEhNL X TL

f&f)") 7‘:0

{ A——-A Grass { A e C.V.30%
o——0 Legume A o C.V.30%
160 r
Lt
3§§ 140
g1
285 12
b o o
2L §
- 0 W
100
L i ] L J L L J L J
Day 90~ 42 8515 43 22 42 8515 43
after
grazing
Date ¢ X N I
Late Early Late Early
of in in in in
grazing June July June July
* Increase ratio of the element contents
Cont. of herbage at dung patch)
(Con £ B R < 100(%)

- (Cont. of herbage without dung)

Fig. 2 Changes of N-P-K contents of herbage at dung patch
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Distance 0 50 ﬂﬁ;*o om 5013::*0 o 50 none*
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Days — ~ P v v — iy y,
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excretion ‘

*Non-oxereted point

Fig. 3 Changes with time of N-P-K contents of herbage around the dung
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Summary

The release and transfer of nitrogen, phos-
phate, and potassium from cattle dung to plant
and soil was studied in order to evaluate the
effects of excrement or dung of cattle on plant
growth and composition on pasture manage-
ment and on soil fertility.

Fresh dung contained relatively high levels
of water soluble fraction of N-P-K which was
released rapidly. In contrast, 30-40 days dung
released N-P-K slowly. Potassium, mostly in
the water soluble fraction, was easily released



92 deHgtiar BRI L Y 24

and leached into the deeper soil layers. However
in dried dung, the potassium was retained and
was released slowly for three months. Water
soluble fractions of nitrogen and phosphate
were lower, their release resulting from dung
decomposition. Most of the nitrogen and phos-
phate that was released did not leach into the
lower soil, but was retained in the surface soil
layer immediately beneath the dung pile.

Forms of N-P-K in the soil after release :
nitrogen was mostly as nitrate ; after 30-40 days
the soil phosphate was rich in 2.5% acetic acid
soluble form ; and potassium was first in water
soluble and then in exchangeable form. Potassium
was much exchangeable on the soil under dung
than on virgin soil.

Forage growing at the dung patches contained
much higher levels of N and K.





