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The Fertilizer Efficiencies and Residual Effects of Fresh Cow Dung
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—Changes of the Properties of the Soils-—(1)
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Table 1. Fertilizer efficiency of fresh cow dung applied every year on the yield of forage crops and grasses
(ratio to control)
1972 1973 1975 1976 1977
Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer
Treatment Italian Colored Italian Italian Italian Italian
rye guinea  rye Sorgham rye Sorgham rye Sorgham rye Sorgham
grass grass grass grass grass grass
Control 100 100 100 100 100 100 100 100 100 100
(343) (480) (727) (912) (964) (365) (854) (419) (798) (243)
Non-fertilizer (0t) 41 41 3 14 5 9 5 2 6 7
Fresh cow dung 48t 359 188 172 130 141 293 131 186 171 468
Fresh cow dung 100t 361 185 181 119 153 319 168 199 201 449
Control : N---50kg, P20s---31kg, K20---47kg/10a/year, as chemical fertilizer.

Value in parenthesis in control is actual yield (kg fresh weight/a).
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Table 2. Chemical composition of fresh cow dung
K4y Oven dry basis
Moisture pH T-C T-N Onx;;;tatl;irc C/N P20s K20 Ca0 MgO
% % % % % % % %
1972 Winter 63.4 1.86 0. 30 2.32
1973 Summer 75.0 7.1 32.9 2.72 56.7 12.1 2.16 2.76 1.96 0.52
1973 Winter 78.1 7.2 33.8 2.60 58.8 13.0 1.64 3.79 1.51 0.37
1974 Summer 71.8 25.5 2.13 44.0 12.0 1.35 2.09 1.13 0.39
1974 Winter 69.0 1.94 1.16 1.77 1.42 0.61
1975 Summer 77.5 2.49 1.82 1.96 1.33 0.44
1975 Winter 79.2 2.98 1.97 3.70 2.02 0.72
1976 Summer 83.8 37.9 3.15 65.3 12.0 2.04 2.10
1976 Winter 76.0 38.7 3.13 66. 7 12.4 2.79 3.63
1977 Summer 74.3 1.48 2.18 2.32
Oven dry (33.8) (58.3) (13.8) (1.56) (0.51)
. 2.45 1.74 2.64
basis
Average :
. Fresh
" basis 74.8 (8.52)  0.62  (14.69) (13.7) 0.44  0.67 (0.39) (0.13)
P(BMY)
Values in parenthesis are average values of five or six samples.
B3Ik A4HBRTBEOLCFEHOENL
Table 3.  Changes of chemical properties of the soils after 3rd, 7th and 10th crop with successive application
of fresh cow dung (oven dry basis)
Amount of applied cow dung/year 0t 48t 100t
B’ =+t After After After
Original
soil 3rd 7th 10th  3rd 7th 10th  3rd 7th 10th
crop crop Crop Ccrop crop Crop Crop Crop  Crop
K 5 Moisture % 7.91 10.49 10.12 852 9.15 8.99 831 877 83 7.9
pH [ H20 5.6 5.9 5.8 6.0 6.1 6.1 6.0 6.2 5.9 6.1
N-KCl 4.7 5.0 5.0 5.2 5.2 5.3 5.3 5.4 5.3 5.4
E##E Exchange acidity 1.6 0.6 0.8 0.4 0.8 0.8 0.7 1.0 1.2 0.9
AKEEEE  Hydrolytic acidity 74.0 51.7 56.3 51.0 50.8 48.6 55.7 51.0 50.2 53.8
EnA#R CEC me/100g  38.6 48.2 46.6 45.3 46.7 454 46.1 47.7 45.3 48.6
- 3 Ca 2.8 557 7.57 10.23 9.76 10.08 13.73 13.59 14.34 14.66
-1 # Exchangeable Mg 0.66 1.01 1.00 1.11 2.87 3.22 352 6.10 4.75 9.30
base me/100g K 0.22 0.24 0.26 0.16 1.52 0.78 0.78 2.37 1.57 2.59
Na 0.04 0.13 0.15 0.04 0.06 0.13 008 0.21 0.24 0.28
] # Base saturation
£ f1 B degree % 8.99 14.42 19.27 25.47 30.43 31.30 39.28 46.69 46.14 55.21
% ® B Phosphoric acid
I % ¥ absorption coef. 2525 2535 2447 2434 2110 1951 1998 1746 1845 1592
% B A Iso-electric point 3.40 3.50 3.02 2.76
BE¥NE#  Available P;0s
mg/100g 1.32 1.3 1.34 1.31 7.00 7.41 8.09 19.07 22.26 43.48
NH«-N mg/100g 4.39 2,03 2.28 3.78 1.84 2.37 4.60 2.64 2.90 5.88
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Table 4. Changes of physical properties after 10th crop with successive
application of cow dung

(1) HuE, REE, BHEE Bk

(1) True density, balk density, solid phase percent and coefficient of permeability

Amount w3 HHE Rit&E ELER BEARFH
of applied cow Depth True Balk Solid Coef. of
dung/year cm density density phase  permeability
% cm/sec
- -3
Original soil 0-20 2.38 0. 695 29.16 2.42X10
0t 0-20 2.42 0.724 29. 87 1.55%1072
20-40 2.42 0.733 30.27 1.42%X1072
48 t 0-20 2.39 0. 649 27.20 1.47X1072
20-40 2.36 0.651 27.54 1.09%1072
100 t 0-20 2.21 0. 605 27.38 2.97X1072
20-40 2.40 0.592 29. 67 1.42x1072

(2) pF—&#A53H  (2) Volumetric moisture content (%)

ﬂcl; téh pF Sampling
%m0 1.0 15 20 24 27 30 40 4.2  time
OIEA li . 0-20 60.83 56.93 57.60 49.93 46.74 43.37 40.38 31.86 28.43 41.98

riginal soil

0t 0-20 61.31 59.94 52.77 47.24 46.73 44.91 43.85 37.60 33.92 42.50
20—40 60.47 59.02 54.32 47.92 47.01 45.94 45.05 38.15 34.72 44.79
48 t 0-20 60.64 59.11 55.64 47.84 45.11 43.85 41.86 39.58 37.66 40. 32
20-40 62.51 60.15 52.60 47.67 46.72 45.08 44.15 37.18 35.50 42.79
100 t 0-20 62.10 60.30 48.24 41.77 41.09 40.35 39.06 34.20 31.12 37.14

20-40 71.36 69.39 56.82 50.09 49.31 47.46 45.18 36.90 31.81 44.64

Fok HIEHEEEER (1/5000a Ky b) KB4 BORY (EREEEENR)

Table 5. The residual effect of fresh cow dung on the panicle weight of upland rice
(ratio to control) (1/5000a pot)

Treatment 1978 1979 1980
Ist crop 3rd crop 5th crop

Control 100 100 100

Non-fertilizer (0t) 29 35 15

48 t 147 98 50

100 t 200 175 79

Control ISR+ 2858, 1/5000a Ky MM KFBICERLE UCEH, B, MBEAE g{LFEHT

ﬁﬁﬁ()

Control : Plants were grown on the original soil applied 1g of nitrogen. phosphorus and potas-
sium as chemical fertilizer for each crop.

0t, 48t, 100t [Xi3, BE0a MV EFELENEN 0t (EIEKL), 48¢t, 100t SEEFEBA SN
%, BIESTCHEERER, FENROBEHERET 1,

0t 48t, 100t : Used soil were applied Ot, 48t, 100t of fresh cow dung/10a/year for five years.
During the succeeding three years, upland rice (summer) and wheat (winter) were grown on those
soils (in 1/5000a pot) without any fertilizer.
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Table 6. Changes of chemical properties of the soils after each crop without any fertilizer
(1/5000a pot cultivation without fertilizer) (oven dry basis)
,E .i Control 0t
Orégolirlxal After After
Start
Ist 2nd 3rd 5th Ist 2nd
crop crop crop crop crop crop
7K 4> Moisture % 7.91 9.24 11.31 12.49 8.59 8.52 11. 48 13.44
H H:0 5.6 5.6 5.0 .3 5.2 6.0 5.9 5.8
P N-KCl 4.7 4.7 4.5 4.6 4.7 5.2 5.0 5.1
B#ME Exchange acidity 1.6 3.5 5.7 .6 6.4 0.4 1.6 1.4
mAEEE  Hydrolytic acidity 74.0 73.6 74.2 79.7 84.5 51.9 54.6 57.3
oo’
CEC e/100 38.6 34.5 38.3 37.5 33.1 45.3 46.7 47.0
A merte
Ca 2.55 2.55 1.57 3. 24- 2.88 10. 25 7.10 5.84
% # ¥  Exchangeable base Mg  0.66 1.40 0.01 0.33 0.25 111 1.46 1.34
b} S me/100g K 0.22 0.33 0.28 0.09 0.08 0.16 0.15 0.12
Na 0.04 0. 61 0.11 0.21 0.15 0.04 0.52 0.16
R & Base saturation degree % 8.99 14.17 5.14 10.32 10.15 25.47 19.76 15.87
fia B
IERERAX - Phosphoric acid absorption  y5,g 2500 2304 2651 2675 2437 2681 2497
f ¥ coefficient
% % A Iso-electric-point 3.40 3.82 3.68
£404E%  Available P20s mg/100g  1.32 3.79 377 2.8 198 1.3 1.02 0.92
NHs—N mg/100g 4.39 4.01 3.15 2.06 1.81 3.78 4.02 2.29

3, SHERICIXTNZNDEIRRD 26%, 18%, 12%,
7.6% LIETL, 100t E,@W’J\EE I HITHEL, 2,
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48 t 100 t
After After
Start Start
3rd 5th Ist 2nd 3rd 5th Ist 2nd 3rd 5th
crop crop crop crop crop crop crop crop crop crop
11.43 10. 59 8.31 10. 54 12.43 14.41 9.30 7.90 10. 58 12.38 10. 02 9.72
6.0 5.9 6.0 6.2 6.0 6.4 6.0 6.1 6.2 6.1 6.4 6.2
5.2 5.2 5.5 5.3 5.2 5.4 5.4 5.4 5.3 5.3 5.5 5.4
1.2 0.9 0.7 1.2 1.4 1.1 1.3 0.9 1.5 1.6 1.3 1.4
60. 2 63.7 55.5 56.2 55.4 <55.7 56.5 53.8 54.6 54.4 54.6 54.9
47.1 46. 8 46.1 47.4 46.0 46.7 42.4 48.6 47. 4 45.8 45.0 43.5
7.74 7.56 13.73 13. 40 13.58 13.32 11. 89 19. 66 16. 69 16. 84 17.05  16.59
1.48 1.35 3.52 3.45 3.35 3.01 2.62 9.30 5.98 5.72 4,81 2.72
0.08 0.08 0.78 0.21 0.14 0.10 0. 06 2.59 0.28 0.18 0.10 0.04
0.30 0. 36 0.08 0. 80 0.23 0.45 0.28 0.28 0.97 0.32 0.48 1.20
20. 38 19.98 39.28 37.68 37.61 36.15 35.02 55.21 50. 46 50. 35 49. 87 47.24
2672 2698 1998 2205 2041 2282 2623 1592 1955 1670 1848 2182
3.95 3.02 3.24 2.76 3.02
0.41 0.18 8.09 6. 98 6.24 5.40 3.22 43. 43 36. 01 35.84 17.34 10. 89
1.96 1.53 4.6 4.00 2.85 2.15 1.55 5.88 4.08 3.03 1.67 1.42
BTHR AFBERMO, THEOSRE, LRERVREROE(L
Table 7. Changes of total carbon, nitrogen and carbon-nitrogen ratio during successive applications of fresh
cow dung (oven dry basis)
Amount of applied 0t 48 t 100 t
cow dung/year
- After After After
R I dure Original
émoval procedur , 3rd 7th 10th 3rd 7th 10th 3rd 7 th 10th
of fine plant soil
roots crop crop crop crop crop crop crop crop crop
T—C % +* 8.46 9.32 9.53 9.51 8.87 8.98 9.14 9.53 8.8- 9.03
B - 8.90 9.92 9.96 9.51 9.64 9.47 9.88 9.79 10.02 10. 33
N % +* 0.36 0.40 0.40 0.40 0.44 0.45 0.46 0.51 0.49 0.53
T- - 0.40 0.44 0.40 0.40 0.51 0.46 0.51 0.58 0.55 0.61
C/N +* 23.5 23.3 23.8 23.8 20.2 20.0 19.9 19.7 18.1 17.0
- 22.3 22.5 24.9 23.8 18.9 20.6 19.4 16.9 18.2 16.9

*MEYREEBOR - vy bTRELT,

Fine plant roots were removed by sharp tip pincette.

LY, 4EBOEEYRE ORI Nn T 1 8I25
3 2 L RETNIE, 100 t 10 VRl HECIE 255 42%
L, BEtod4.96 512, ©H#EIT2.6% L Hlo
6.4fFLEHINS (FLORKHEEL2FIERDOT L
0.693 £ LEET 20cm £ TIZERWRT 5 & L THED.

X LICHREE R END &, SAEITS00t A3k %
BRALTY, XORRIEDK 8% MMkl Lic

8%, HIREDIHHEE 5 VZEEMED 62K T 5 L,
Tok, WHELEDE VERICE CEAMDBR XY T
O BT L 5 LI (RRFE < 1.724) D
BINE & A EIfE LI EsERL D 5.

100 t [XOEZFHK U K9 92% WP B B\ 3 HY
KL7ZZEREHITE S, 100t XOWE O EBHEBINE %
AR 100kg LGEL TY, HEAEEPDOEFEOK 16
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W& MIERMEIE (1/5000a v k), 1fE, 2fF, 3fE 5{FESLLROSRE, 2BRRORALORL

Table 8. Changes of total carbon, nitrogen and carbon-nitrogen ratio of the soils after each crop without
any fertilizer (1/5000a pot cultivation) (oven bry basis)
& + Control 0t
Original After Alter
soil Start
Ist 2nd 3rd 5th 1st 2nd 3rd
crop crop crop crop crop crop crop
T-C % 8.46 8.28 8.15 8. 06 7.89 9.51 9.45 8.72 9.15
T-N % 0. 36 0.34 0.34 0.33 0.32 0.40 0.35 0.32 0.34
C/N 23.5 24.0 24.0 24.4 24.7 23.8 27.0 27.3 27.3

Fok CEAEEMAS FFROTESRE, 22FK
DORIIE &I I F DD AR EE(1/5000a:
£y b) SEROBDEE

Table 9. Increasing and decreasing ratio of total

carbon and total nitrogen after the 10th

crop with successive applications of fresh
cow dung and after the 5th cultivation
without any fertilizers

Increasing Decreasing

After 10th crop After 5th crop

T-C T-N T-C T-N

% % % %
48t 8.0 27.8 4.3 13.1
100 t 6.7 47.2 4.7 11.3

GRFIFENIBEY, LEIIEBELLNT.%%
LA L, 43PN T6% HEEik, BB EIZL
URCE AW AR RN AT

IEADEHESR RS 12 X 2 LB OSEKEROMADEH A
SRFEOZINL Y LREVA, MHABORMEIELY
LINTH .

5. HEROKBRNESPPORE BEOSH

MI0RITRL 2L D12, LB R &
FICB LN FRERRR L, WL V2 HO,
THRELTELNFNE e Bz, <0.002
mm (CU R 30T T, HEYR R
(BL'F Org. -Inorg. #ki&id) oafrE <, 0.02
~0.002mm (LT ooV bEZY &) TH, SIS
Org. -Inorg. EEIDOEEND . F7z, 100t XTI,
Org. -Inorg. ARIDKG-H R AFEMAIZ X Y 80
L, MERDERERESIC L VIS 2 12RD T 2.

511 261213, Org. -Inorg. BRIOFKE S DIKFHE
WHEERERFHRE, BI2RICHFEIHORE - &
FORBENLEOLKTE, EERICHDLHEERL
72 512 LOMHOEHNC W2 LD 2R - E

F0%  LREOMBMAM (TBARMESRLLES, ROROBE)
Table 10. Particle size distribution of the soils with and without decomposition procedure of soil organic
matter
(1/5000a pot cultivation without fertilizer) (oven dry basis)
Decomposition of +

soil organic matter

Particle size distribution
oven dry organic matter free basis

Separated only with H20
oven dry basis

size 2— 0.2- 0.02-— <0.002 2- 0.2- 0.02- <0.002
0.2mm 0.02mm 0.002mm mm 0.2mm 0.02mm 0.00Z2mm mm
% % % % % % % %
Start 7.5 57.1 18.6 16.8 9.9 47.8 25.2 17.1
Control
After 5th crop 6.6 55.9 20.8 16.7 11.9 45.4 26.4 16.3
0t Start 7.0 54.1 18.7 20.2 11.6 51.7 22.5 14.2
After 5th crop 6.8 51.7 21.3 20.2 13.2 47.9 23.2 15.7
A8t Start 7.5 52.5 20.4 19.6 9.7 48.3 25.0 17.0
After 5th crop 9.1 50. 8 19.8 20.3 12.1 46.3 26.2 15.4
100t Start 7.2 50.3 19.6 22.9 13.2 44.3 22.2 20.3
After 5th crop 7.8 53.6 19.8 18.8 11.9 44.6 25.0 18.5
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48 t 100 t
After After
Start Start
5th Ist 2nd 3rd 5th Ist 2nd 3rd 5th
crop crop crop crop crop crop crop crop crop
9.13 9.14 9.00 9.23 8.76 8.74 9.03 9.78 9.07 8.64 8.60
0.33 0.46 0.42 0.43 0.42 0.40 0.53 0.52 0.49 0.48 0.47
27.7 19.9 21.4 21.5 20.9 21.9 17.1 18.8 18.5 18.0 18.0
FBlLE FERUADBOZTEETOLRE, 2EXEROKEX
Table 11.  Carbon, nitrogen content and carbon-nitrogen ratio of each fraction of the soils
(1/5000a pot cultivation without fertilizer) (oven dry basis)
Particle size 2—0.2mm 0.2-0.02mm 0.02-0.002mm <0.002mm
T-C T-N T-C T-N T-C T-N T-C T-N
% % C/N % % C/N % % C/N % % C/N
Control Start 0.44 0.020 22.0 2.64 0.11 240 9.07 0.38 23.9 18.60 1. 07 17.4
M AfterStherop  0.39 0.016 244 2,08 0.10 20.8 9.04 0.34 26.6 16,81 095 17.7
0t Start 1.35 0.046 29.4 4.54 0.15 30.3 10.63 0.45 23.6 18 80 1.03 18.3
After 5th crop  0.29 0.010 29.0 3.88 0.11 353 10.42 0.39 26.7 19.67 1.07 18.0
481t Start 0.84 0.041 20.5 4.05 0.18 22.5 9.76 0.50 19.5 17.85 1.28 13.9
After Sthcrop 0.63 0.024 26.3 3.47 0.13 26.7 10.22 0.46 22.2 19.99 1.21 16.5
100 ¢ Start 1.29 0.060 21.5 3.71 0.20 18.6 9.95 0.53 18.8 19.28 1.40 13.8
After 5Sthcrop 1.30 0.048 27.1 2.37 0.11 21.5 10.24 0.53 19.3 17.96 1.29 13.9
Bk BHBHORE, BEOKBHLEOLKE, SRECLHIHA
Table 12.  Ratio of carbon and nitrogen in each fraction against the total carbon and nitrogen of the soils
(1/5000a pot cultivation without fertilizer)
Particle size 2—-0.2mm 0.2—0.02mm 0.02—0. 002mm <0.002mm
C N C N C N C N
% % % % % % % %
Control Start 0.6 0.6 18.6 15.8 33.8 28.7 47.0 54.9
After 5th crop 0.7 0.6 15.1 15.2 38.1 30.0 46.1 54.2
ot Start 2.0 1.6 31.0 23.5 31.6 30.5 35.4 44.4
After 5th crop 0.5 0.5 25.1 16.8 32.7 28.9 41.7 53.8
481 Start 1.0 0.8 26.1 20.2 32.5 28.9 40.4 50.0
After 5th crop 1.0 0.8 21.6 17.1 35.9 29.1 41.5 53.0
1001 Start 2.2 1.6 21.0 17.8 29.5 23.6 47.3 57.0
After 5th crop 2.2 1.3 14.9 11.6 36.1 31.1 46. 8 56.0
FI3, BIRKROBORITRLATII AL, H10% BUNHRITHD 6L, IR BEs

ERE N KD SFHELALITHS. 3517, ¢D
FEHEZ L BRA L LCHIE L2 GE 3%, 6%)

LD EE 13 RITRL 7.

INTIE 2138, IR - BEESRIIE s, KEXKIT
KB TH LN TH 5. RERBARSES (Start) &
S YEMAEELR S % (Ll 2 &, 2, 3OFINZEK
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Table 13. Recovery ratio of carbon and nitrogen, and
comparison of calculated C/N by each
fraction with C/N by determination of the

soils
(1/5000a pot cultivation without ferti-
lizer)
Recovery ratio*!
C N C/N
% % of the soils
Start 80 93 20.3*2  23.5*3
Control After 79 94 20.9 24.7
5th crop
Start 79 83 22.9 23.8
0t  After
5th crop 81 95 23.5 27.7
Start 82 94 17.3 19.9
48t  After
5th crop 85 93 20.1 21.9
Start 88 94 15.9 17.1
100t After
5th crop 83 89 17.0 18.0

*1 Recovery ratio (sum of carbon and nitrogen content
in each fraction against to total cabon and nitrogen
of the soils).

*2 Calculate by C/N of each fraction.

*3 Calculate by T—C and T—N of the soils.
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Summary

From 1972 to 1977, Kagoshima Agricultural Experiment Station carried out the cul-
tivation experiment of forage crops (winter-Italian rye grass, summer-Sorgham) to eluci-
date the fertilizer efficiency of the successive applications of fresh cow dung. The dung
was applied to the black volcanic ash soil (Andosols) for five years (0t, 48t, 100t/10a/
year) (10th crop).

Then, for the succeeding three years, the pot (1/5000a) cultivation experiments of
upland rice (in summer) and of wheat (in winter) were carried out by the authors with
no fertilizer applied. The soils used were those in which the above-mentioned 10th crop
was cultivated with the successive applications of fresh cow dung (Ot, 48t, 100t) and the
original soil, they were taken on October 13 in 1977,

Mainly the changes of chemical properties in the soils were examined after the 3rd,
7th and 10th crop during the successive applications of cow dung, and then those were
examined after the Ist, 2nd, 3rd and 5th crop in the period in which no fertilizer was
applied,

Hereafter, the soils after 10th crop during the applications of cow dung are called
“soils after the 10th crop” and the soils after the 5th crop during no fertilizer cultivation
are called “soils after 5th crop”.

The obtained results about the changes of chemical properties of 100t soil (100t of
fresh cow dung was applied) were summarized as follows:
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1. The increase of soil organic matter was only 7% after the 10th crop. According
to the calculation of the content of organic matter in soils and in cow dungs, 98% of the
carbon in cow dungs was lost in 5 years. Whereas, the decrease of soil organic matter
was 5% after the 5th crop.

2. The increase of soil nitrogen was about 472 after the 10th crop and the decrease
of it was 119 after the 5th crop. During the application period of cow dung, 75% of
the nitrogen in the cow dung was lost, and 7.5% of it remained in the soil.

3. After the 10th crop, the carbon-nitrogen ratio of soil was changed from 23.0 to
17.0 and after the succeeding 5th crop, to 18.0.

For the soil the fine plant roots of which were almost completely removed, the value
of carbon-nitrogen ratio of the soils changed to 20.3 (original-soil), 15.9 (after the 10th
crop) and 17.0 (after the 5th crop) compared with above-mentioned values.

About 479% of soil carbon and 55% of nitrogen were contained in <<0.002 mm soil
fraction separated only with H,0, and without applying any decomposition procedure of
soil organic matter.

Carbon-nitrogen ratio of above-mentioned <{0.002 mm soil fraction changed from 17.4
(original soil) to 13.8 (after the 10th crop) and to 13.9 (after the succeeding 5th crop).
Therefore, the residual effects, especially the hidden effects of nitrogen in the excessive
applications of cow dung, remained considerable after the 5th crop with no fertilizer
applied.

4. After the 10th crop, CEC of the soils became slightly higher. Base saturation
degree was clearly higher (9% to 559%) and it was slightly lower (55% to 479%,) after
the succeeding 5th crop.

Content of exchangeable Ca, Mg, K and Na became clearly higher after the 10th
crop, respectively. But after the 5th crop, the decreasing degree of each cation was
varied owing to the kind of cation. Ca decreased scarcely, Mg decreased gradually and
K decreased rapidly (2.59 me/100 g to 0.18 after the 2nd, 0.04 after the 5th crop).

5. Available P,O; in original soil increased from 1.3 mg/100 g to 43.4 after the
10th crop, and decreased to 10.9 after the 5th crop. It was assumed that the residual
effective period of available P,0O; depending on the excessive applications of dung was
longer, compared with K.

6. Phosphoric acid absorption coefficient and iso-electric-point became smaller after
the 10th crop from (2525, 3.40) to (1592, 2.76) and then became larger after the 5th
crop (2182, 3.02).

7. After the 10th crop, balk density, solid phase percent and coefficient of permea-
bility changed from (0.695, 29.16, 2.42x%10-? cm/sec) to (0.605, 27.38, 2.97x10"2 cm/
sec).

8. In the case of the pot (1/5000a) cultivation experiment, the duration of residual
effect of the successive and exessive applications of fresh cow dung was relatively short
(ending about the 3rd crop), but from the standpoint of soil fertility, the decrease in
the plant yield presumed to be mainly due to the deficiency of available potassium.

On the other hand, in the field cultivation experiment, comparatively longer duration
of the residual effectiveness was assumed about the following items, namely, accumula-
tion of hidden nitrogen, of available P,0;, and of exchangeable Ca, and the decreasing
of phosphoric acid absorption coefficient and of iso-electric-point.



