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EXPERIMENTS ON THE PROPERTIES OF GRASSLAND SOIL AND
MANURIAL EFFECT ON PASTURE CROPS ON NEMURO-
KUSHIRO DISTRICT VOLCANIC ASH SOIL

IX Effect of Barnyard Manure and Urine

Yasuo Havakawa, The late Hisao HasuiMoro & Jun-ichi Okumura
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Tab, 1 Effect of barnyard manure and nitrogenous fertilizer in
cutting grassland (Fresh yield kg/10a)

No barnyard manure B. manure 2 tons B. manure 5 tons B. manure 10 tons
" Plot CHtems 0 Items ‘ Items © lems
Yield Timothy R. clover Yield Timothy R. clover Yield Timothy R, clover Yield Timothy R. clover

it N Ok 1,333 535 798 1,930 862 1,008 2,127 1,007 1,030 2008 1,030 978
year  Zkg 1,652 701 951 1,753 77 933 2,162 1,267 895 2,263 1,169  1.004
cut, gk 1,432 715 77 1,820 986 834 1,007, 1,197, 800 2,058 1,194 364



No barnyard manure ‘
Pt
\1eld llmothy 'R (.lover

| No b.lmy.u(l manure o

! Yield | [()rch.ml } L(,IOVLI"‘ Yield . Orclnrd 'L (.10\'1:'

Ist N Okg .193
cut.;  2kg } 1,898
2nd lkg \ I 83:’1
year i okgl 1,290
2nd ; 2kg ' 1, 20‘.Y
cut.' -Ikg | 1, !32
1st [ N Okg | 2,352
cut.: ke 2_.17]‘
3rd dkg 2,502
year |y Okg,l' 1,685
2nd 2kg 1772
cul,’ -lks, i {, 698
Plot

1st N okg |1, 2.)‘)
year 2kg - 1,508
cut., kg ! l .:02
1st . N okg | | 710'
cut.: 2kg | 8.)3‘
IkL. i l 0:)21

ond 0 N ()kg 1923
cut, 1 2kg ! 99()!

t
2nd Ikg\ »l‘ E».
year N okg | | 1,030
ard  2kg | 1,153]
cut.  dkg 1,208

Ath | N Okg i 1,536

cut, 2kg 1.127‘

- kg 1,582

st | N Okg ! 1,225
cut,  2kg 1,280

|

3fﬂ_,t,wf‘i? 1,611
year N okg | 2,128
2d - kg ' 1,918
- ke 1,865

bt PR G 48 )

Yield :

350 1,443 2,565
563 1.335! 2,397
871, 966 2,288
262 1,028 1,368
457) 748 1,208
750, 582 1,407
964 1,388 2,471
1,334, 1,117 2,565
1,913 589 3,027
o4 881 1,768
993 779 1,807
L2460 452 1,722
Tab, 2

JO
Items : !

1

B. manure 2 tons

[u.nn

r'l‘unolhy lR elover,

:)8()
701

121

530
561

808

1

£

1,

889

617
2,195

753
893
278

LR

Yield |

1,965 3. 0761
1,696 3,056
1,167, 3,125
838 1.250'i
733 1,683
599. 1,540,
1,582 2,542
948 2.440
832, 2,668
1,015 1,960
914 1,660
a4 1,682

g,raam, gr‘lszul.md (!'resh yleld kg/10a)

" ltems

448 812? .w;
576 932 2,018
699 804' 1,858
128 582 1, 402
260 593 1,277
319 702 1,277
232 692 1,133
38 642 1,215
582 570‘ 1. 265
346 684! 1, 093
635 520‘ 1, 1931
743 465! 1,335
644 892 1, 700l
799 726 1, 575
1,071 511 1 587r
:)00 725] 1,307,
633 647, 1,575
8ot 720 1,621
682 1,46 2,328
1,063 850 1,918
1,369

496 1,878

B manure 2 tons

ll(.ms

61, 39:{ 2,088
633 1,385 2,462
8i8 1,010 2,308
301} 1 098’ 1,620
207 079 1,703
377 %00 1,975
33 799 1,343
81 728 1,368
551 714 1,555
173 ezt 1,100
641, 557' 1,285,
861 471 1,408
810 890 1,658
901 6:4 1,787
1047 540 1.670
502 sos' 1,347
932 643 1,643
1,025 59 2,032
630 1. 698‘ 2, ‘ne
LG 752 2.077
l .)0(‘

372 1,793

R

B. manure 5

tons

lu.ms

8OIj

1,161

1,379

515,
898!
928
1,247
1,594
2,032
663
1013
13

B. manure 5

2, 215
, 895!
.74r|

1
1

1

H tons

205!

1297

| B, manure 10 tons

3.‘{.!\
3. 558‘
3, 71]‘

73 1,102
785| 1,595
617 1,528

3,005/
2.961}
3.031f

846'
636

2,018
1,928

647‘
1 ,605§

338

Effect of barnyard manure and nitrogenous fertilizer in

1,833

Ttems

'l‘nno(hy ‘R clover’ Yield "l‘mwlhy ‘R (.Iover

1.080‘ 2,005
1,202 2,266
1,772 1,939

614 834

720/ 875

857 671
1,504 1,591
1,802, 1,159
2,259 772

779 1,239

951. 977
1,152

453

\ B manure 10 tons
B Ilems i lluns
Yield *Orch'lrd L c.lou.r ’L Llow.r
U 19J‘ 2, 210? 1,01@ 1,194
999 1,468 2,543 1,212 1,331
996 1402 2, 766' 1,321‘ 1,446
3|6' 1, 274[ i sss, 166 1,419
460 1,243 1,928 618 1,310
z1| 1.254; 2,033 888 1,145
558 785i 1,315 536 779
‘ 1
590 778 1,443 615 828
02 612 1. 628‘ 97, 682
419 81l 1172 507 66s
695 588 1,363 713 650
918 490 1.380, 815 565
883 775 1,682 8715 807
976 811 1,780, 938 842
L117 553 1,686 LSL 535
6037 744 1,467 698 769
884 759 1.718 963 755
1,367, 1 sso 1,180 670
27 1 89 2,305 777 1,618
1,042 1,035 2,072 1,035 1,037
1,376 417

1416 417
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No Inrnyard manure

13, manure 2 tons

B. manure 5 tons

BB. manure 10 tons

87

Plot T Rems T Rems | ltems ~ Hems
Yield | o cpara ‘l. c.lmer‘ Yield | oechard {L clover Yl"!I(”Orchard L, clover Yield | xOrcInr(I ‘L clover
3rd n\’ Okgi l.é:lO 6“1 669 1 ')64) 722‘ 641 1, 328 68"' 6411 ] tszw 775 /0/
cut.. 2kg g 1.1931 SII‘ 346, 1,228 882 346 1,472 1,003 469, 1,383 996‘ 389
ard dkg ‘; l.302‘ l.()82‘ 2201 L3I Lug 191 l |2l 1, 221\ 206“ 1.392{ 1.178\ 214
year '\ okg ‘717.71631 575 588 1. 215 657 558 1320 769 551 L2983 752 541
Mth  2ke 1,187 905 282 1,178 889 289 1,257 973 284 1,383 1,120 259
cut. kg 1,133 l.087‘ 46' 1, 233‘ 1,038, 175: 1.361: 1,222 139 l.-l():’)‘ 1,245 160
Tab. 3 Yield ratio of barnyard manure and nitrogenous fertilizer in cutting grassland
(No treatment of b, manure, N, ferti, =100,* t-test of %lgmfl)
N 'Iolal yield (Lnss,*l(;;umt.) T Y:eld of grass 7 Yield of ]ééumc
Plot Barnyard manure " Barnyard manure ) Barnyard manure
0 172tons‘ 5ions I l0ns ;. 0 | 2tons | Stons  JOtens | O : 2tons , Stons iOlOns
s Noke 100 L5M 160 1see 100 jarse 203 211 100 13k 120v 23w
year 2kp 124 131 162+ 169**j 131 143 236**  2]18%* 119 122 112 1374+*
cut. kg | 107i 157**‘i 150**; 1-1-1**3 133 1 22 222t 90 105 100t d0ser
st N okg 100? e e 177**% 100 166% 228 207 100 136% 156" 6%
cut, 2k | 108 133  170% 198**i 161 200% 28 370%% 93‘ 18 132%%  f57e*
ond ‘ dkg 102) 128+* 174**; 206"""‘1 249:1 320%* 394**2 506**; 67] 1 121"""i 135%%
year
NOkg . 100 106 . 97 116%™ 100 210% 204%* 73 100 8208 Tlaa  g6as
aad 2kg 03101 | 1a0e] rased g oz e 285+ 73% 2 ™ s
ent.  4kg 103 109 119 118 207 321**? 368%* 340**:’ 57 58 60 65
1| N Okg 100 105 | 108 1324 1000 92 | 1200 150% 100? ne e st
. Zkg 105 100 104 126% L0 168FY 1G5 1ssM 8l 69 bm s
sd | 4kg | 106 130**‘ 104 129**’ ]98’ 227""*‘ 211* 2344 42i (30**5 46 56
year | i i ‘ { ! | f T
i N Okg 100 106 118%* 121*"‘; 100 94 ! 83 97 100 L1G% 1476 g
2nd 2kg 105 108 100 116* 125 1 126 118 88  l04¥=* 73 1%
cut, kg } 101 103 nm 96 155 159 167* 143 51 51 52



Tab. 4

Jedgtiar S HBs iR

45 5

Yield ratio of barnyard manure and nitrogenous fertilizer in grazing grassland
(No treatment of b, manure and N ferti. =100,% t-test of -.;gmn )

'I‘oml )mld (gmss. legume)

{ Plot .

N N L
1st % N Okg 100
year ' 2kg . 120
cut. ikg I 12()5
Ist ‘ N Okg i 100
cut.: 2kg I 12()‘

| ke ! 148

2nd ‘ N Okg © 100
cut, 2kg . 107
ond dkg - 125
year : '
1N Okg 100

3rd } 2kg : 112
cut. ! -Ikg 117
4th i N Okg ‘ 100“
cut. } 2kg | 92

! dkg | 103

ist : N Okg : 100
cut.f 2kg . 104
ke 13

2nd N Okg 100i
cut, 2kg ‘ 90!
3rd the. 87[
year ‘
SN Okg 100
3rd % 2kg 9
cut l 4kg 101
sth Nokg 100
cut.; 2kg 1 102

1 kg 97

N Barnyard manure

Yteld of gr'lse

Bamyard manurc

21ons ‘ilons l 10tons‘ 2lons
R ) LT
124 1 16TFN 176 100 146%*
161%%  196%¢  202%% 128  142¢
M8t | 191%  221%=  j56, 189+
160%% 164  185%¢ 100  236%+
173 239% 272%% 203 232%
' |
188% | 278*  287%% 278 294%
I S '. |
1230 15ve 142**1 100 14gee
i 2 | b
1326 1M8* 157F 1500 210%
137¢ | 168t%  175% 251 238w
. D R I
106 07 U7 100 136%
N6 | 125%, M2%t 183 185
130% ; 137% 1a4% | 215 250+
I
L t T
HIF 108% 109 100 125%*
103 | N7 116% 124 oW
103 ° 109 | 110 | 115 lez* 1
~ : o
103 110%*  120% 100 101
128% 13PN 140% 127, 184
132 1 165%%  151% 179, 205* .
109 109 13 j00 106
9 | 98 97% . 106 129
|
101 8l 8 201, 163
102 102 U3* 100 113*
94, 12¢ 106 132, 138
100 | 110 0 107 | 169 174
101 U3 1E 100 e
tor 108 116+ 157 154
106 | 117%  120% 189 184

\ u.ld of legume

Barnyard manure

: l()lunx

146+*
163+
177+

244
224+
1974

12
119
gg*+

97

83

91
95*
60

101
106
9

112%
72*
28

Stons | 10tons | 0 . otons : Gtons ]
198+ 227%¢ 100  109* l-lﬁ**‘
202 260%% 112 169%F  180%*,

; ! |
223**{ 2944 99' 1244% 1740
S | —_ :
200%  364* 100 189**  219%F
359%F  {B0YY 104 168%*  213%*
5620+ 6o4MK  121)  155ve  214e
el 2 0 et iz
! 1 .
254%  265¢% 93 105%  112%
1 v
a6+ 109 83 103 | 89 |
B i i !
1224 L7 1000 91 . 100
2024 178%% 76 82 86* |
66* 236 | 68 69 72
I o
1374 261** 100 100 87
152 277 g2 76 O1%,
e 2ez 8k 6l | 62

S / ——
121% | 139** 100 112 102
17744 183¢* 92, 91 | 106
274% | 236* | 99! 84 96
14 14 100 1T 110
152 | 152, 5 52! 70 |
207 . 208 | 34, 26 29 |
107 117% 100 96 96
161% 155" 52 52 704+
189%% 184+ 33 29 31
1314 131%* 100 95 94
169%  196%* 48 49 48
203¢  217% 8 30%  2pe
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Tab. 5 Influence of barnyard manure and nit- Barnyard manure  (tons)
rogenous fertilizer on mixture ratio of 1 Plot - 0o 2 5 10
legume in cutting grassland (4 B u I o i
| cHIme I ciihe gremAl (/°)::-k st | N okg! 59 62 55 | 52
: Barnyard manure  (tons) cut., 2kg 50 41 ; 46 LE
Plot - s S 45 .
0 2 5 10 o kel 5 aT g W %6
It NOkg 60 | 56 48 | 47 2"‘:§ N (2":5 l:i i ;Z f:ﬁ Il t:f’;
yar ' 2kg| 58 | 5 [ 4 48 B S B v
cut.l dkg! S0 | 461 40| 42 ad | {20 20 2w
i L S S S year 48
It Nokgi 810 7 66 rd;“":"' 5 ;7 Ao
' : i | i 2k ! ! K .
cut. kgl 7L 71 65 0 64 3 . zk" 8 °
ond . kg, 53 51 1 56 52 cut., dkg| 17 . 15, 16 15
L1 o o . | T T o ’ + Y I 3
yor , N Okg | a0 ' 61 1 50 . 59 1th ’ N ():m 51 | l:: 12 | 1(2)
’ L) r '-
! kgl G s, 47| 5 o B 24 | Ol R N
i i o r » H
cut.; kgl A4 43 0 40 T T O T T L L
Ist N Okg 59 64 3l 52 MEOHEN: (NRRMRO0, 2, 4ke Zrilokf
t. 2k 55 7 35 -
- fki oA Aol s wi) ERbLIELOT, ™A%, Mi5%v
« AR n [ b )
*[‘:I A o [ G B HE DAL B BB L fo o & Rk
year N oOkg 53 6 . 67 62 %
2o 2kg 45 | 51 ' 39 51 ° ) ,
cut. dkg 32 % - 20 28 Tab. 3, 4 W@Eﬁi@ﬁ‘%&ﬂ\%[ﬁﬂﬂt LTHHI L
o T ke ORISR AT S &,
oW 1
Tab. 6  Influence of barnyard manure and ni- 4 4 <
trogenous fertilizer on mixture ratio of {4 l:(} f)“}
legume in grazing grassland (%) I 42 v
o L e &t i kT
Barnyard . . T ot Rl DRI
Plot myard manure - (ons) BEE2 b B8 | 2RI 20E2R . 21T
Lo 2 5 10 % 5btv z el e 2
st Nok| 6 s 57| 5 # Jovrv o SRR SHIGA | SE2RI
year 2kg 52 69 60 | 52 o % M
cot; gp o6 S W, B % 1
st Nokg, 8 77 ’ 9 7 1k & 4
cat. kgl 0 7| 713 * 68 By "
kg’ 67 N e | 57 oW e
od Nokg 75 76 59 59 BER2 b BHOME | 22R SRR, 21T
at. g G 60 57 . 58 # kv o2 0 220
wa AR B S w7 Wb v [WER AR s
Y N okg 67 ‘ 57 | 62 57 THOBIMLAHRIEL LT, AEEs il
rd kg A5 746 18 B UTY, 2 oA 2 74,10 - > C
cut. ke 38 ' B BN L3ERIRND E tRECTIENYF UTHROR
ah | N okg ’ 58 53 17 18 TEORIR LS bR o TLE st X
cm.' 2kg ‘ 53 34 45 7 F0 4 A B~ 2 BHEAHOEIT X LR IR e 4 )
dkg | a2 9 KL T A e g Lt - )
e LB R b B, Lo tE A BRSNS ) v 2 R
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BIMHUL U~ A PHRBAHAMITTF Uchd, [eSpst
& LTORSBEIIERM O NS L b gk, 4
FFHEEOI T A AR & L, Rl Y2
SEE 1 AT, TCic{bgisEt dkg MBRIKIC
BHLHFes —WRILEIRS > (4NE 25ke) I
LRI L Cuvizo 7o LIBERF D2 B eniE T,
ZRLTL Y APRMIRT S S Efe 1 7wk
TRTHUL L, A4 28 E ~ 2 P AHMLE
M5 2 Ui b OPMEEIaSEIER X ) ¥ X
o 1ze ¥ ERHEFR D SO IR MR L 2SS D R

Tab, 7

N

:\lnorpuon of N and !\,O in forage of cumng type (kg/10a)

ACHBE S PR 5T 15 %

T, SOOI ELLER O e 2 8L D
LA FPHIRE D DOE Lo to &, HDHVILE
MWML%mhvxﬂlb%4mﬂ®mwﬁm

E{ o T 2 BHRERN TR oo 0B D

mhnah 5,

ORI N B LU KO @iz
Tab. 7 i 72 (P02 4ERBRAVINE I - 22D T
e T D O BAER O ESNERIZ 1T 5 REIR M
JHiit & RGO PHREFig. 1125R Lize HbuTHi
A Lf:lﬁﬁ["_DNnﬁ/}‘frﬂmﬁ L7z 3 mapfillossle i
HRfAGHE, SRR (EgER oty
2 ‘,4~)JJ‘13F°;’:‘--’L&'3') % Tab.8 1z, 7 3H4E
DN, P.O;, K.O Wik % Tab, 9 =4
o

) K,O

Timothy

Barnyard manure (tons) ‘

SR .

i

Red clover

B. manure (I(m%)

T mmthy Red clovcr

B manure (tonq) |

B manure (tonq)

5 37.8

?o‘z?sm‘oz51002‘5‘1002510
Ist  NoOkg 22 3.9 47 52 28 3.2 3.6 3.9 3.2 52 61 7.2 1.2 2.1 2.1 2.2
year Zkg 3.2 3.8 5.0 5.6 3.8 3.7 3.9 4.5 3.9 49 44 74 14 1.9 1.8 2.2
cut. kg 3.3 4.5 5.7 5.7 2.7 3.0 29 31 3.9 52 74 7.6 1.0 1.3 1.3 2.0
T o 7‘( T : i s i : A} [ T
st Nokg 2.0 2.3 3.8 ay 5.6 8.2 9.9 9.8 2.6 4.2 5.7 7.6 2.2 4.0 5.0 8.6
cut..  2kg! 2.3 2.4 5.1 5.4 535 6.9 6.5 89 2.9 47 6.9 7.9 2.0 3.6 4.5 5.0
ond kg 3.5 4.2 6.5 7.8 4.2 53 6.7 59 37 50 6.8 9.2 1.5 3.0 3.1 4.6
AU Nokg 24 3.0 36 44 39 58 6.0 59 29 3.9 3.6 41 3.0 3.9 38 4.0
2nd.  2kg. 2.1 4.3 5.0 4.0 4.4 48 4.2 3.2 1.1 4.8 5.5 2.8 2.7 2.2 4.2

. ' : 1 ; .
cat. kg, 4.2 5.4 6.0 6.0 2.7 3.5 3.0 21 33 49 55 6.1 1.3 1.5 1.8 2.0

T - o : A A
Ist. N okg 4.0 4.9 57 7.2 7.0 6.1 6.9 6.5 5.6 6.1 7.5 8.8 3.0 3.5 3.5 1.0
cut.  2kg 3.9 5.8 6.9 8.0 3T 40 41 43 7.0 8.0 82 9.2 28 2.9 2.5 42
arg | BES 44 7.2 85 04 17 22 20 24 9.0 92 9.7 9.9 \4‘ 1.9 1.7, 2.4
YA NoOkg 2.8 3.0 3.9 46 3.4 3.8 40 44 44 L2 43 4.7 3.0 3.6 4T 47
20 2kg 34 4.0 3.5 5.1 2.6 3.8 34 35 4.6 4.5 4.6 45 23 3.0 2.9 37
cut.. kg 4.9 5.1T 50‘ 5.4 1.2 2.0 1.8 1.9 4.7 47 5.1 5.0; L1 10 14 17

- — e [ ‘ 7“ ; S

N okg | 134 17.1 20.7] 25.5 2. 7, 27.1 304 30.5 18.7; 23.6 7. 2‘ 32, 1; 12.4 17.1 19, 1I 23.5
Total | 2kg | 14. 9f 20.3 25.5 8.1/ 20. 0 23.2 231 20.4 21.4 26.2 28. 0 305 113 1.1 13.9 19.3
ke 15.4 24.6 29.0 34 9.3 12.7

20.3 26. AI\ "ll 7 3.3 12.5

16.0 14.7

6.3 8.7
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Fig. 1 Influence of barnyard manure on N, K,Q absorption in
grass of cutting type
X
8t 8F -7
N % ]\20 xi' o
— / ./ Ve
] 3 7 4
S gk e 6k X 4
26 /_#/ g 4
) ‘ 7
= * X {,.-—X“"“
o 4t AF P
& ——Cut. Ist year o7
2 >—<]st cut.2nd year | &
5 2r o o---02nd cut.2nd year 2
Z ¥--=«1st cut. 3rd vear
; ) . ¥~ 2nd cut.3rd vear{ , , ]
0 2 5 10 0 2 5 10
B. manure f(tons / 10a)
Tab. 8 Total of dreessed N and its absorption ratio for 3 years in
cutting grassland manured barnyard
~ " Total of manured N for 3 years (kg/10a)  Absorption ratio of N for 3 years (%)
Plot Barnyard manure (tons) Barnyard manure (tons)
0 2 5 10 0 2 5 10
- . - e — S
N okg 0 11.2 28.0 56.0 ~ 33.0 30.8 21.6
2kg 10.0 21.2 38.0 66.0 15.0 32.6 31.7 22.3
4kg 20.0 31.2 48.0 76.0 34.5 43.0 38.9 27.4
* Absorption in N 0 kg plot is 13.4kg N for 3 years.
Tab. 9 Total absorption of N, P,0;, K,0 for 3 years in cutting
grassland manured barnyard (kg/10a)
N T T ey, T TRy
Plot Barnyard manure (tons) Barnyard manure (tons) Barnyard manure (tons)
0 2 5 10 0 2 5 10 0 2 5 10
N Okg 36.1 44.2 52.1 56.0 10.4 14.0 16.0 18.8 31.1, 30.7 46.3 55.9
2kg .9 43.5. 48.6 52.5 11.5 14.6 16.6 17.9 32.7 40.3 42.8 53.8
41 kg 32.8 42.4 46.4 49.7 12.1 14.4 15.6 17.1 3().9i 37.7 43.8 50.5
Total of 0.0 466 565 T30 0.0 60.4 91.0 1420

JEENE HEHE R A & SRR I 5 23,
Fig. 178 L7k 542, &38508 3 1 4R HE o 1Y
MRA AR 2oz L, MELTEVERIZ ST
R oMmMIE L, FRR-ERTL 1 HF
TULPAR OB A A E (bR s, 2HFNIL
BRI B N fe o T, ShiT

JERRHh L S 0 L T, FAREL
B A BEREUR U o B 2 0 B s %
REDHBIZLIDLDEEY. BEITORYGEL
T, BB 2 PR TIE 2 M4, 5~10F > K
LR 3 AED BB L D Ly aMEd o B 2
S M, ¥ Tab, 823 U7 & 52BN
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IR D KA e RBEFIREBENET L, Th
i 4 LEEHEREEL b 3 & FIAR B LR T30
» TEEROMMFRNIILERERZE D, £ TH
%ﬂ@%}bmméhfrmthaxmbh
Do ¥t Tab, 9 jogesk, #EE, MBOD 3 H4pfl
BHENR (e~ 2HoGR) BIBFLN,
— R Bt £ <, BORFIA S h 53
BEDL I o THREBRED & 5 e ¥HER O &T
itndio e, IBELTHETEOLLL
AT 1 5 47 2 4R F DIBRC T AT RS
THHRLHE LD TH Y, TEIROSMEL HE
DETFEEN 8 LT e & & DNENEFI R A
FH BN 1 2EL#ELBR S,

(B] HPMICEBEERELT—ERCERL
RIS EAELILIBS DR
FRALH -

BiF :fi'_
PLitgl s L

F-Ey =, Th7 o~

A—Fy—FrsR, 73

VA A —z\ﬂt#ﬁ
NEFI3T4E 5 B 21 HiGEE, &8R4 #FH07T -4
-0 kg, ~ 2FF 0.5kg

1

Avigstisr EE PG UG Y

],’J

RPN 55
A BEEG6 F IR E UTHNERIC RIS
B BARZ&dAs 2 b > P05 (SaETit6 b v)
C K2 PO @GMETite v,

fori U, RARENE IR & LTHE, RtsIciERD

Ecdbmmet s LT, ARG E LET
DH&amRs, ITHMER 25 (6 : 11 :11) 107 ~2
Yo b dokg Foinm, ANk KB, 1 REH
10m3,

WEEGE RTINS B TEHIAEE ; IBFN374E 8

BI19H,24EH , 7TAG6REQ9 B9 H, 3468 ;

7 BISH & 9 B12E i g4ER ;o 8 A19

A, 24:H: 6 50 H, 7THG6H, 8K24H,

9 B19H, 34:H . 6 B10K, 7 B15A, 88

198, 9 B12HTHote 3 MENDREIOHE

B oW TR B 3 XS f(% Tab. 10,

| TS Y AP

SOHED O L, FAITRULESHIIBIR L
B LT &3 THIH Loy A sS40 L is
WEOMGHE L RO LD THHH, HAEo
HAELBATRNL, KRR MEONWEIL H-» CT—2hk

’”

Tab, 10 Comparison of yield in cutting grassland which barnyand manure
were dressed as basal and divided. (kg/ l():l)
I — = =5 S —— ¢ , O
..o ltems i _Ttems o Mtems
l Yield [ Timo = oo oor oo o | Yield Timo- Clover };fc rla- Yield 'hmo Clover- ké’""_‘,;_ Yield ratio
T ey MY T ey T detg),
; Y
Jst year cut. 1,663 1,251 408 25 l.666§ 1,311 335 21 1,668 1,284 384 23 100 : 100 %
| o [ [ _ B
1st | ; ‘ I I [ TR
"! 3,188 2,585 603 19; 2,908 2,089 820 28 2,740 2,191] 548 200 100: 91 : 86
2nd cut. ; i : ‘ R T kY
year oo ‘ : ! l } " o
cut. 1,566, 8581 708 45! 1,835 1,099 735 : l (i1 I'i} 075, 668, 4l 100: 117 1105
v I‘ T e o I ! [ i P T e
Ist | : | : ] i ‘ : | , ; e
ard OOt 3,198 1,853 1,315 42 4,448 2,458 1,990 4,005} 2,511 1,553 38 1002130 : 128
year g0 ; : : ‘ i ; 1 ‘ e
cut, |1 (')l.) 1, OQJY 536: 33 1,890 1,208 681 36 1 80)1 1, 1211 378 21 100:117 : 112
) o s ‘ i L T
Total 11,230 11,951 100 114 106

12,747

' A Drcssed 6 lons o[ bamyard mzmuré aé basal

B : Dressed 2 tons of b. manure for 3 years of each spring (Total ; 6 tons)

C

: Pressed 2 tons of b. manure for 3 vears of each autumn (Total ; 6 tons)
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Tab. 11

Comparison of yield in grazing grassland which barnyard

manure were dressed as basal and dmded (kg/ l()a)

A b
:  ltems ‘

B

Tw,

Ttems

IA . “C

' ‘Le-
Yield ! Or Yield : Or-
Clover gume ‘
. chard " ratio : chay

Clover gume

Lo~ le- ' Yield ratio
" Yield cOI:.ard Clover: gume
) r'mo

T

ratio o

1 2 220‘ 1, 248* 972
W

43‘ 2,000, 1,075
1

1st year cut.

Ist 53 2, 3273

cat, | 2:863 1,375 1,498 933
2nd | .
ond cu, | 3213 1,549 1 6640 azr 3097‘ 1,201
year fu"; L5696 619 39 1,957 8
. f
4th : : -
o, 972 506' 164, 48 1.023l 551
. e , - e - - ———— o [ OO S,
‘ ‘ |
ISty 557 1,071 486 31 2,582 1,534
cut, | Y] . ! 40U o »ol ok
2nd | ‘ ‘
3rd  cut. ‘ 1,513 s-u1 682 45 1,863 914
year  3rd ! ! ‘
cut. 1,538 1, 03.. 503 33 1,632 1,100
dth | - o1 - .
cut. . 102 V7121 58 463 2%
~ - . o
Total 15,863 16,944

LA REIR % £77e » T H GBS D, L
P C—HEZ 6 b DRIR LA L < L a5
DX T2 Fr ARt b0 s kT uUkIZIEE
atie L L 24EHE 1 BIECRREGEET MR 5 4
T, SRR ANCS-TED, BT 20
TEM LR OIENE { feo TUr 1
ZOHEFFITA 2 BONRLS W s T Wi
P, ChiSHIREIRRAOERMOEENK
EMo o EIEREIND, L LEETIL 4B
T RSOk & iR L, TRK
WH T 525 & BTSSRIk » Tk
AR ERT L EHEL T, SROBREIE
ELTEEHTHRALTY 2EAREN LMK
BN TEL, & LAHSHEHT & )BT 2 h =
PN BT EE 2L HiITBds b ZOHE
SHRZ kD 4 2L D b~ ARONGERAKE
o Tict, ZhidERosEiAIICEY:
TERZ S L 2o A 8o Bt M /I E
nDH, w2 o BERMT A5G LSM
HAHT, T2 v —SOMREPRIELHD

925 -I(i; 2,137 1.013 1,124 53

1,304
1,806/
1.116

60 2,104 1,092 1,012 48
5 3, 055 1,702 1, %3‘ Ad) 1
o8 73 .ul mo 123 : 105
472 46 1,008 625 378 :m| 100 105 : 103

57 1. 661

} ] R
. ! 13 : .
1,048 41 2,253 1,709 54 1 IOQ: 165 **144
| *
949 ol I,711§ 1,004 707 41 100 IH ‘ :*1'1731

33 1,620 1,065 555
224 49 M7 27

532

&
w
aed

1 100 106 1105
210 47 100 n., : 112

LR
100 107 103

16,261

TA FROETTLHETH L OSSR D L
DEBS,

DL HITZ ¥~ o RS R D O A
BB LW TECH - T, 3 AR 0BRHY
HE UTARTLRIB 2 aEsenlis Licoh s e
ST D, EHITINEDL AT EEER DM
BERIRNC R L CATIREC IR Alia-T A 1 LB
& BRELMIT L B, 122 LIIBO#EA
PEERORE LRI 2 E L H N 5 HH
S HIEMCIRA T A EIR LTI o 1A, 3
PO RICR L LCeY £ LT
BRCINA 7o @Is E & 5 Tlods 72X Lo DFHE:
TR EIR R SRR AL L,
SR D, E ActBiy Tab.14, 15044
FT LR IMEAFTRIT A 5 T 10 THAL
PETHHE LR 0 5B LM, BIROBEL
AU EEERAIT 5 & &icde b, oD
RS OTHRNLZEET52, &L ddt
ALEl o o2 L CHEIEANT TV S
L fic

2w —
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i, FET—, TH o~ HEEORRIR
XA —~Fu = FroR, 57 27u—SiRoK
BOW T H AL S TN AR E L The TH
CR BRSO BT D — B A S W RIB O T
B XIZH DN, A FBHLIICT o 2 B - oM
BRI LT 500, it o fo TR %
ML LT %A%, S/ 27~
WHFENSHGCIER L LY BT 50 TH D
fcd, LN o WFE &2 oo 7o ¥ T 48T
LIENEC (HASHIMIRPENL TR XS E
) &ETWOBI 0T v Thiehb, KL
LTl U TR 2 3R TR ¥ ¢,
BN 2 RN RA R 5 o), I
ETHHAMDERTIEOTELI S D L bbb
WHIBTHE, 797 20 —ERET A
MR A8 45 SR L B, M
L, F=Fx—F2XFR, T2 7u—033ab
BOHKIIHNE LT A ¥ 4 L — SHHDUITIFAE
HHE L THEBBCLALLHEBEEhTEY, 20
O O S U EmRa S i ik s
R A Lic ko THBARRE®ES H S
LB,

B L LA BT 5107 — A 41 h O

e B RGP ER 00 15 5

M3 5 ks G sh Tab. 4, 150381 4,
ZBERBRO S D, FEr L 24EAMEE T
[BIRA R E LT X &M TEM L KA e
A L b DI AL, ch B Bk
foo BEAHME RS I EIZE T, FE¥—IL
L ORI Y, IO UTERFHET DI
PHSET DY, BEeKEE LTS LSO
SEEEPL 2R EAI T A ¥ CT, S hBMhirahk
THATINEEX B ERRTIDTH D, 2 7 —<
RO LRI L o TREEATRINT A » 2225,
BB TH Do BRETHRILMBK N A
e, FLMEATTRIINBELABR2ERADTS
R BN IR o0 WHEAMICTF Lize E M
FEGEME L7 L DIINBEEHFRMEL oo TV
2, S OBRENZ OV TIRTINR Lice SR ik
BEATILIRIIRIT e~ R A H 0 filiniE5 2 £51C
o T, ShITESRTAOIRD BENS
WibiT £ oMl e b, REER AT R DR
Zoisar v L, SBKMUETIECSA L
fezdickaLorid,
(C] HAEspiCHd 3 ETHRAEE S{LRRH
DB
BRI LB YR ESIRTBCWE -2 b

etk Tab.12, 132387, DY, FrriIHRRUENER, SASN
¥ AUBRMEOCTOA 2B e~ 2 P0E 0.5%, P05 0.1%, K.0 0.9%,
Tab. 12 Effect of barnyard manure dressd as basal and divided in
cutting grassland (Hay yield, kg/10a)
B S | T ¢
j{ Items ' Items ' Items
Yield - -- = Yield - N Yield | —— -
« Timothy | R. clover | I Timothy | R, clover ? ' Timothy !R. clover
) Ty T . E ' | P ST
1st vear cul. 332 , 283 49 357 314 43 354 303 51
el 637 544 93 575 M5 | 130 ] 566 | 481 | 85
2nd year 2"“'; ' : )
cut 402 ! 238 164 157 ¢ 201 166 ‘ 423 266 157
' ; 1 | i i
U S B ey e e R R i . .
= 570 384 186 720 467 ¢ 253 | 704 512 | 192
3rd year 2|1d" ~ ‘ . ‘
cm'l 352 249 . 103 . 403 * ’

- LI [
A ; Dressed 6 tons of barnyard manure as basal

122

13 ; Dressed 2 tons of b. manure for 3 years of each spring (Total ; 6 tons)
C : Dressed 2 tons of b, manure for 3 years of each autumn (Tatal § 6 tong)



Ist year cut,

ond
year

3rd
year

1st year cut,

2ned
year

3rd
year
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Tab. 13 Eifect of barnyard manure dressed as basal and divided in
grazing yrassland (llay yield, kg/10a)

Items

' Orchand L. cloxcr

cut,

DY [ S - N
. Items ’ Items
Yied - | Yied - - - Yield
i Orchard L., clover : Orchard L. clover .
263 | 162 101 | 254 17 107 | 243
st 66 260 260, 3 178 195 358
2d e ] 0 e Coml s e
o 177 122 | 55 | 189 97 92 283 |
I i 142 82 ; 6. 153 91 50 158
st | o e 0 '>('"’" T
= 239 - 187 52 312 245 67 | 289
%fg_ 176 17 59 § 195 120 ! 75 194
ﬁﬁf' | 164 1 15 | 165 | 12 42 158
it 69 98 31 . 63 | 37 | 26 1 6|
Tab. 14 N, P,0,, K,0O contents in the forage of cutting type when b,
manure were dressed as basal and divided (%)
‘ Timothy I Red clover
‘ N  P.O0; K:0 N P.0;
T e T
@ :’ P 1 ;
L& R ‘ 1 g e ! ! -
I wl E' 8B B, P o» | 8
'Bl%, |EIE El2 £ 08 £ |2
IS 1 NI R R R
P sl l I i : ! R
5 v u 0 i % ' 0 (713 o i
88 ;1818 . 8 8, 8,8 . 8§, %
£ 515858 8 55 215§ 23
CTIEBICIEIE P E 8 % 3 - B -
g2 2lglEl2lgiEE g2 2 g2 %
Eiz|élElz (2228 2,2 4| E;E
| & a;néno&oc]é”a{m#ﬁ‘b]b
B — T S T
1.681. 18’1 200.510.550.552.502.512.502.52 2.52 2.52 0 67'i 0.65 0.67
st Il 181.401. 400 580.580.562. 3072.30;1.962.38 2.52 2.52 0.50 0.62 0.63
%‘:ﬁ 2.982.242.240.780.700.652.522.522.422.55 2.72 2.72 0.70 0.76 0.72
Stpmlmﬂwbmomfnzmzmzmzmzw 3.09 0.62 0.65 0.71
ond ‘ ‘ : |
2nd mzﬁzﬂpuovpﬂzmzwzmswaw 3.22 0.75 0.70, 0.74

* 111

132
213 | 145
201‘ 116
17 66
106 | 52

_ ! -
235 | 54
135 59
115‘ 13

35 | 26
S
K0
|
L.
w =
£, E
-
[ = "R |
e R
® ) ]

815 £

g2 | =

g & |4

2.52 1.96 1.96

| .

2.88 2.38 1.%4

2,19 2.20 1.96

1.66 2.20 2.22

1.96 2.20 2.04
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Tab. 15 N, P,0;, KO contents in the forage of grazing type when
b, manure were dressed as basal and dmded (/ b}
Orv.hm'd Ladmo t.lnvu
N L P00 K0 N ! P,0. K,0
! Lt - C e - P e e - -
Wi £
12,
- | | '
| f o= s | g : - g I g
L s & f% g 5"?\ P& 2 & | 8 &2
iz clzglzis gz z oz ® 3% 3z
|£h6§£56m15,5 ;a;alﬁaagﬁgaia
et L L R S A L LN D =
Ist year cut. 2.802.802.920.810.900.92.4.644. 124.303.22 3.44 3.50 0.78 0.87 0.87 3.72 3. 18 3.2
33{ 2.522. 029 160. 810 890.884. mls 923, 622 94'3.08 3.33 0.74 0.74 0.60 4.13} 3.84 2.52
ond zc'l‘;t’ ‘2 242. zlz 21j1. om o,‘o 955. 3634.3(1:;.642.80‘ 2.9 3.10} 1.22 1.17, 1. 1(" 3. 50’ 3.72 3.50
year 3y 083.23. 081.03.1.(171.0:)5.70"5.36%-1.30!3.86? 4.00; 3.92 L1 1.16 1.08 5.34 551 142
! ' : | ‘ ; ' ‘ ) ; I
3:::. 3.28‘3.28‘3.36[.0!!1.021.084.76-!.423.944.12 131 431 0.94 0.934 0. Jdi 3.12 3.28} 2.88
-~ 7 7___') _ ‘I et i L I o
1
g;;: 2, 1?") .282. 230 810. 90‘0 862. 164.063.944.02 4. 29 4.29 1.06 1.07 1.00 2 19‘ 3.84 3.38
* \ ! :
ard ZC'I’I‘:. 2. u, 422 .,510 .91[0. 9(,0 117’3 505,705, 003 891 4. 02 3.93{ 1.07, 1 03i .10 2. 46‘ 4.3 3.62
: |
year  3d s]z 5525501, 14]1..100. 953 725.003.943.49 3.76 3.89 L1 19 0. 08 270 5.00 3.38
‘éﬂ; 3. ﬁ‘JIJ .763. /6;1 001 081. 093 644.644. 304.43 4.43 4. ss‘ 1.01 1.11i 1.13' 3.06 3.8 3.62
BRI I L ATkl BRSBTS S — o ot
—~F&rIR, 5272 0—NER, SSEICTFRO ®z B X 4
KoMK BA L, 384E, 394 &l UTERBR LY i
QMR D (2K
N 1 kg #1%ht ¢ 200 ¢ /10a) %48 4 B R4 kg) £ 3 BEEERS & WO LSRR L1
N 2kg M85t ¢ 400 ¢ /10a) o 7
N 3kg MEK ¢ 6002 /10a) ” ”
N4 kg #244t ¢ 800 ¢ /10a) »” »
FZNAkg ( 8004 /10a) % & »CHhl ”
SN 8 kg (1,600 ¢ /10a) " ”
ARz N12kg (2,400 ¢ /10a) ” ”
I NL16kg (3,200 ¢ /10a) ” ”

#X 15m*  F1GLER S 4
BEF 30 SEHE 420 0 D IR (2 st 4 guhkiy,
Tab. 16 (RFFBsEoMtax #ms) ¥ F-BEFI38, 30 I 7

SHEO MBS IR A Tad. 17 i23tF 22,
WHD LR L T =T — F 275 R LHNNL
w—o1 N3 ke #2548 (600 ¢

Hi, LY
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Tab. 16 Influence of urine and chemical fertilizer which were manured as basal and
divided on fOl"lg(. yield of gr'umg typc in 1964 (k[,/l()‘l)

Urine 7 Chemical fertilizer
Plot ‘ . I 7 VIEem% v : ] llcfnS

‘ vield LOrchnrd L. clover. I‘_ﬁ;’gma vield Orchard L. clover :‘t;i;gme
| . i (3%) | ' (9%}

* N lkg divided (4kg/year) | 1,605 8181 787 491 L2105 700 540 | 43
kg divided (Bkg/year) 1,750 825 825 47 L6I5C 1,045° 570 35

3k divided (12kg/year) ? 2,015 1,183 i 832 | B 1,865 ! 1,369 | 496 ' 27

'é A kg divided (16kg/year) ~ 1,980 1,262 718 3% 2,075 1,663 412 20
L N 4 kg as basal in spring : 1,750 ‘ 618 1,132 65 ? 1,685 ! 1,031 ‘ 654 ! 39
8k as basal in spring 1,740 786 954 55 . 1,750 1,046 704 | 40

1 12kg as basal in spring [ 1,850 . 1,275 575 31 1,800 1,259 ‘ 58] | 32
16kg as basal in spring ’ 1,940 ‘ 1,524 416 21 1,975 1,445 530 27

N 1kg divided (4kg/year) = 1,720 550 1,170 68 1,500 % 510 . 990 ! G6

2 kg divided (8 kgt/year) 1,930 685 1,245 65 L6, 610 1,030 63

3 kg divided (12kg/year) 2,070 765 1,305 63 1,800 909 981 - 52

'E.‘: 4 kg divided (16kg/year) 2,320 855 1,465 63 2,030 . 1,233 1 497 39
:% N 4 kg as basal in spring 1,860 365 ‘ 1,495 i 80 ‘ 1,985 ! 813 1, 142 I 58
S ki as basal in spring 1,765 428 | 1,337 : 76 1,940 \ 971 ‘ 969 ‘ a0

12kg as basal in spring ! 1,570 ¢ 518 1,052 67 2,100 1,033 1,087 51

lﬁkg as basal in spring i 1,520 - 519 941 62 2,025 ; 1,112 913 : 15

N 1 kg divided (4 kg/year) 1,855 } 565 ' 1,320 ! 70 ! 1,755 % 892 j 862 ‘ 49

| 2 kg divided ( 8 kg/year) 1,995 773 \ 1,222 ‘ 61 | 1,805 | 940 ¢ 865 48

} 3 kg divided (12kg/year) 2,195 860 ° 1,335 ‘ 61 | 2,085 l 1,207 * 778 4 77

-é J kg divided (16kg/year) 2,150 910 © 1,210 a7 l 2,165 l 1,538 ‘ 627 35
rE: © N 4kg as basal in spring o 1,765 605 1,160 3 66 1,760 | 542 | 1,218 ‘ 69
‘i 8 ki as basal in spring | 1,930 - 640 | 1,290 : 67 1 1,640 672 968 ; 59

© 12kg as basal in spring © 1,960 628 ' 1,332 68 ' 1,760 i 810 950 5
16kg as basal in spring i 1,950 . 712 1,238 : 62, 1,695 ‘ 855 840 50

: | | | !

N 1 kg divided ¢ 4 kg/year) 1,340 308 ‘ 1,032 771, 225 338 ‘ 887 73

2 kg divided (8 kgg/year) 1,315 * 160 - 885 66 1,320 i 495 825 63

3 kg divided (12kgfyear) | 1,675 510 1,135 67 ‘ 1,260 | 455 1 805 64

'.é A ke divided (16kg/year) 1 1,540 ¢ 518 1,022 i 67 ‘ 1,365 | 577 788 o8
é . N 4kg as basal in spring | 1,245 ‘ 253 992 80 ‘ 1,205 | 217 ‘ 988 ‘ 82
8 kg as basal in spring © 1,390 ‘ 220, 1,130 i 82 1 1,110 { 292 818 . 74

12kg as basal in spring L1475 350 | 1,125 76 1,255 ‘ 33 922 I 74

16kg as basal in spring , 1,525 ! 330 1,195 | 78 l 1,360 ' 340 1,020 ‘ 7
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Tab. 17 Influence of urine and chemical fertilizer which were manured as basal and
divided on forage yield of grazing type in the whole year (kg/10a)
- T T T T/ :i 7 urine - j; :;- “Chemical | f(,rtxlm.r -
' Items Itcmﬁ
Plot | Yield { Legume | { Legume
o L ﬁ“' LO'rclu\rldlL clovcr; mgg lOrchard'L clovcr tg

: ) T T I3

‘ N lkg dmdcd ( lkg/y(,nr) 7, 885 2,687 8 5,198 | 66 7,070 ‘ 2,690 ‘ 4,380 i 59

g i 2 kg divided ( 8 kg/year) g 7,925 2,885 5,040 64 7,495 3,528 i 3,967 53
g } 3 kg divided (12kg/year) ' 8,435 | 3,735 ’ 4,700 | 5, 7,815 | 4,503, 3,312 42
Ta : 4 kg divided (16kg/year) | 8, 33‘5 4.330 1 018 48 8,030 | 4,896 , 3 l'ﬂ ; 39
g ! N 4 kg as basal in spring 7,775 1 3, 09(‘ l 679 G0 ] 7.115 | 3,488 ’ 3. 627 51
o 8 kg as basal in spring ‘ 7,930 ‘ 3,640 ‘ 4,190 | 53| 7,470 | 3,881 | 3,589 ! 48
= ' 12kg as basal in spring 7,020 ' 3,679 3,341 8 7,575 4,258 3,317 : 42
i lﬁkg as baqal in spring ' ﬁ 9!() 1 3 8!0 ‘ d 130 ‘ 45 | 7,435 | 4,814 E 2,62) ‘ 35

! N lkg leldl.‘d (4kg/)ulr) 6,550 . 2,211 4, 309 66 5,720, 2,441 * 3,279 ' 57

g | 2k divided (8 kg/year) 6,920 . 2,743 ' 1.177 60 6,380 ! 3,090 ! 3,200 Y 52

t ] : H
& | 3k divided (12kg/year) | 7,955, 3,348 4,607 59 7,000 3,940 ' 3,060 4
+

5 [ 4 kgr divided (16kg/year) 7.9%0 3, ‘ils | I M'S ! 56 i 7 635 ? 5, l)ll 2,624 1 H
% i N 4 kg as basal in. spring 6,620 \ l 8ll l.l?J 66 f 6,635 2, (‘43 { 4,002 } 60
P 8 kg as basal in spirng 6,780 2, 074 ‘ 4,711 71 . 6,440 ' 2,981 | 3,459 54
[= ' 12kg as basal in spring 6,855 ‘ 2,771 0 4,084 | 59 { 6,955 | 3,435 3,520 l’ 51
' 16kg as basal in spring 6,935 ! 3.1-!5 3 /90 55 ¢ 7.035 i 3,752 3,303 17

/100) BUtwH L D&, 2 o THIK L, L
o T —ECERAT L EXMENNRL
kOB S5 T2/ 2 v — RO E R
T (REIRTILL TR LCs O THEMRITR IS b
Twiw) R4 #fbe 2 BRI TAS &
it b,

DU D ICRIR A O ESENRE 2 R L 7o)
BiLAF—F vy — ¥ 7 AT PRREINL, 72
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Summary

In the special area of dairy farm-household,
barnyard manure and urine produced by cattle
should be reduced into grassland. Accordingly,
writers made observations on the dressing and
effect of such a self-sufficing manures.

1) When barnyard manure was dressed as
basal, its effect had continued remarkably
during 2 years,

2) As under the condition that the same
quantity of barnyard manures were dressed
during 3 years, the method of dividing manure
each year held higher yield than bhasal dre-
ssing.

3) The divided-manuring method of urine
held higher yield effectively, too. Quantity of
urine at time must be used within the ma-
ximum of 600 liters.





