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Synopsis
Masahiko KaNo, Toshiyoshi TAkAHASHI and Takeo KAYABA
(2000) : Effect of Applied Fermented Daily Cow Waste on
Slurry Nitrogen Utilization, Mineral Content, Fermented
Quality and Nutritional Yieid of Rice Plant (Oryza sativa
L.). Grassland Science 45, 379-387.

Determination was made of the recovery of slurry nitro-
gen (N), mineral content, fermented quality and nutritional
yield of rice based on rate and timing of fermented dairy
cow waste application. Rice with V-type leaves was culti-
vated at higher dosage of N (1.5 or 3 times the normal)
using slurry as basal or split at 80 kg N ha~!. The recovery
of N ranged from 8.8% to 30.9%, and was higher by split
application. The K/(Mg+Ca) equivalent ratio was less
than 2.2 subsequent to the milk-ripe growth stage.
Fermented quality of rice plant improved with maturity
and nutritional value was greater cultivated plots subject
to split application. The recovery of N and nutritional
yield was thus superior with split application.

Key words : Fermented quality, Mineral, Nutritional yield,
Rice plant, Slurry.
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Table 1. Chemical characteristics of dairy cow waste (slurry) used in cultivation trial of rice plant.

Slurry pH Moisture  T-NP NHs-N P K Na Ca . Mg
%
Basal dressing 8.45 96.7 0.180 0.0893 0.0382 0.315 0.0383 0.0304 0.0352
Topdressing 8.60 98.9 0.125 0.0949 0.0142 0.198 0.0270 0.0174 0.0145

D Total nitrégen.
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Fig. 1. Changes in rice plant length (A), number of tillers (B), dry matter yield (C),
nitrogen content (D), nitrogen yield (E) and recovery rate of nitrogen (F) in

rice plant.

Milk-ripe stage : Sep. 6, Dough-ripe stage : Sep. 22, Yellow-ripe stage : Oct.

4, Full-ripe stage : Oct.18.

:0N kg/10a.
: Basal dressing 12 N kg/10 a.

: Basal dressing 24 N kg/10a.
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: Additional manure applied, Jul. 29.

: Basal dressing 8 N kg/10a+Topdressing 4 N kg/10a.

: Basal dressing 16 N kg/10a-+Topdressing 8 N kg/10 a.

W, ARBRTIE, EEELTZRI Y -0 EERBICHEE
UCOKFRESRRES U7hs, Lkl Iuiid 2 gz L
BLENTELDR, ARBRTHIEL BIRE ¢ 5 EHER
BTIROFE,h oHE N, BABRINTRMBRKINTE
BHHEAIIRETEZL ShTWkikowic, REMWEHER AT
Sl otcinbiZ EEL LN,

KRR = ay 7OEYHOERERRE, 6 HI5HD
TSR BT 314 5 341% OHBPICH - 12, 7 DR,
HE i, CTET U, HAIEIRIKE, 065 2 5 0.90% DFiHH
THB Lo ERSHERIBEEEOEMIC L EFRIE
Eo7ch, BEOEETEV FED SNEHh -t BRI X
DEHZSHRNEE S - 20, BIEI & D IKFEOHY)



382 Grassland Science Vol. 45 No. 4 2000

HEENEML, KBETOERVPERI NI/, HRY
WIBIESE LXK ESBERIGEOMNIEL B otc &L b, &
FINE I, HYINEELRRICETICE S VIENL 7, £k,
1BES ) XKPEEE LREOELHER L, BIEENELK5
WL, R, UNRXTIOENELM -,

FERR I B4 285 L - SRR T 2 ERNE S &
WX OERNEOEDEHAE, TRbLL, EFEICLIE
FRoFIARERNIC L D EH L7,

EilEic X 2 ERORFHE (%) =

(MEEX D EFRINE — X D ERINE)

EHRMEEE

EXROFHFRE, BEER2 2 AoMEHLE, BEZLO 12
NXTI89H 5 288%, B L ®24 NXT88H» 5
15.1%, BIEH D © 12N KT2265 5 309%, EIEH OO
2ANXT 17355 26.0% DOEFHICH - feo 12N X E 24N X
& SBEXSHEEREX L 0B WER TS - 7243, LI
ML -7, BIED DD 12N KOEROF]HRHSM
OMEX LD EL R L, 25 ) —OEZROFHENEHVE
\HTdH - oo

AHBRICB VT, BIEE LTS L KRR ARNSS
Mo EREI, BEEL-0RTATAET, BELKERS
V=07 VY E=TEEROLENEP>2zn &, I ORHE
WIZEIED 2 5 ) — DEIZME DR S SR E MR LT
Wick®, 7y ETEEREEROEVR S Y —OBEN
ZHRBH D, BETHELKLZI Y —DEZORFARNS
Dot EEZONE, D EM L, EXOFHAES
BT 3, EcRE—~EREEL2T 3 E9RNTHS
EEbNT,

ARBRTHIL 72X 5 ) —hOERD S B, KIFICHILE
NFcDIF 8855 309% DHPFATH - 7o, O OERIITIE
HBELTVWAD, BUBLUMELZEELLNE, &
BizEEcSBEHL, 235 ) —A2LBICHIE U TR Z RS
LiciEé, TP TOERDIED /NS v AW E0D Db,
HERE R L CHE T 2 END S EBbNn 3,

X100

Table 2. Mineral dose applied in cultivation of rice
plant with dairy cow waste.

Topdressing (+)?  Topdressing (—)?

Item

None®  12N¥ 24N 12N 24N
kg/10a

N 0 12.0 24.0 12.0 24.0
P 0 2.0 4.1 2.6 5.1
K 0 18.8 37.5 21.0  42.0
Na 0 2.4 4.7 2.6 5.1
Ca 0 1.8 3.5 2.0 4.1
Mg 0 1.9 3.8 2.4 4.7

D Additional manure applied.

» Additional manure not applied.

» Total amount of nitrogen fertilized 0 kg/10a.
9 Total amount of nitrogen fertilized 12kg/10a.
» Total amount of nitrogen fertilized 24kg/10a.
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Fig. 2. Changes in contents of phosphorus (A), potassium (B), sodium (C), calcium
(D), magnesium (E) and ratio of K/(Ca+Mg) Eq (F) in rice plant.
Milk-ripe stage : Sep. 6, Dough-ripe stage : Sep. 22, Yellow-ripe stage : Oct.

4, Full-ripe stage : Oct.18.

| : Additional manure applied, Jul. 29.
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: Basal dressing 12 N kg/10a.

: Basal dressing 8 N kg/10a+Topdressing 4 N kg/10a.
: Basal dressing 24 N kg/10a.

: Basal dressing 16 N kg/10a+Topdressing 8 N kg/10a.
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Table 3. Effect of growth stage on fermented quality in rice plant silage.

Topdressing (+)? Topdressing (—)?
Item Growth stage SEMP®
None? 12N® 24 N® 12N 24N
DM recovery (%) Milk-ripe 98.5 98.5 99.1 99.0 98.4 1.5
Dough-ripe 95,7207 93.2%° 99.12 86.3° 97.9% 4.1
Yellow-ripe 95.2% 96 .4 85.9° 90.0°% 97.3% 1.9
Full-ripe 90.2 94.0 89.3 92.6 95.7 2.9
Moisture (%) Milk-ripe 65.3° 67.92 69.7% 69.9% 70.3° 1.1
Dough-ripe 61.3° 63.5%° 66.5° 66.82 67.4? 1.0
Yellow-ripe 54.9° 57.0° 63.32 57.9° 59.4% 1.6
Full-ripe 54.5° 54.7° 56.8% 55.8° 60.5% 1.3
pH Milk-ripe 5.01 4.78 4.78 4.80 4.83 0.16
Dough-ripe 5.23 4.90 4.95 5.03 4.82 0.08
Yellow-ripe 5.39 5.18 5.00 5.22 5.38 0.15
Full-ripe 5.33 5.15 5.35 5.18 5.20 0.12
Lactic acid (%FM) Milk-ripe 0.0712 0.036° 0.024° 0.035° 0.079° 0.010
Dough-ripe 0.045 0.026 0.046 0.030 0.015 0.012
Yellow-ripe 0.094 0.065 0.055 0.126 0.077 0.032
Full-ripe 0.106 0.088 0.071 0.131 0.098 0.025
Acetic acid (%FM) ‘Milk-ripe 0.246 0.359 0.408 0.312 0.337 0.056
Dough-ripe 0.253° 0.403%® 0.416% 0.346% 0.430° 0.037
Yellow-ripe 0.158 0.251 0.251 0.159 0.158 0.041
Full-ripe 0.158 0.239 0.232 0.159 0.274 0.039
Propionic acid (%FM) Milk-ripe 0.313 0.430 0.389 0.426 0.283 0.080
Dough-ripe 0.078° 0.120%° 0.1522° 0.129%® 0.325° 0.070
Yellow-ripe 0.087° 0.095° 0.283* 0.065° 0.056° 0.061
Full-ripe 0.067 0.076 ©0.083 0.056 - 0.164 0.049
Butyric acid (%FM) Milk-ripe 0.228 0.241 0.156 0.233 0.223 0.034
Dough-ripe 0.182 0.283 0.244 0.219 0.262 0.042
Yellow-ripe 0.106 0.144 0.162 0.157 0.163 0.028
Full-ripe 0.121 0.181 0.162 0.141 0.191 0.020
Total acid (%FM) Milk-ripe 0.86 1.07 0.98 1.01 0.92 0.09
Dough-ripe 0.56° 0.832 0.86%° 0.72° 1.08% 0.07
Yellow-ripe 0.44° 0.55% 0.752 0.51% 0.45% 0.11
Full-ripe 0.45° 0.58% 0.55% 0.49%® 0.73* 0.09
VBN/T-N¥%) Milk-ripe 9.2° 10.8° 15.32 10.3° 12.0%® 1.3
Dough-ripe 7.7° 9.2% 11.12 10.32 11.72 1.1
Yellow-ripe 5.3° 6.5 9.1° 5.3° 7.0% 0.9
Full-ripe 4.9° 6.72° 7.3 5.2° 8.5? 0.9
Flieg’s score Milk-ripe 11.7° 13.3% 23.32 16.7%® 13.3% 3.0
Dough-ripe 11. 8.3 13.3 11.7 16.7 3.0
Yellow-ripe 20. 15.0 16.7 16.7 15.0 4.5
Full-ripe 20. 13.3 10.0 21.7 18.3 4.8
V score Milk-ripe 69.8 61.4 51.9 65.9 61.0 5.9
Dough-ripe 79.12 66.5% 61.5% 68.3% 57.7° 5.4
Yellow-ripe 90.0* 84.4% 75.2° 85.82 82.7% 3.6
Full-ripe 89.32 81.2% 81.5% 87.7% T4.4° 3.5

12345 See Table 2.

® SEM : Standard error of the means.

" Mean values with different superscript letters in a row were significantly different (p<0.05).
® VBN/T-N : Volatile basic nitrogen/total nitrogen.
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Table 4. Effect of growth stage on chemical composition, TDN and TDN yield in rice plant silage.

Topdressing (+)?

Topdressing (—)?

Item Growth stage SEM®
None? 12N® 24 N® 12N 24N
Organic matter (%DM) Milk-ripe 87.5 86.7 87.7 87.9 88.1 0.7
Dough-ripe 88.7 89.4 89.4 88.7 89.0 0.4
Yellow-ripe 89.3 90.0 89.0 89.8 89.7 0.4
Full-ripe 88.5 89.0 90.0 89.1 89.0 0.5
Crude protein (%DM) ‘Milk-ripe 4.1°D 4.6% 4.8 4.6% 8 0.2
Dough-ripe 4.2° 4.8b° 6* 4.4¢ 02® 0.2
Yellow-ripe 4.1° 4.8 22 4.9% 90 0.3
Full-ripe 4.2° 4.6% 5.28 4.6% 020 0.3
OCC? (%DM) Milk-ripe 25.3 23.3 24.3 21.6 21.9 2.6
Dough-ripe 33.5° 33.92 31.6% 28.1° 27.6° 1.4
Yellow-ripe 36.22 36.5% 31.0° 34.43° 33.0% 1.7
Full-ripe 34.1 34.4 33.5 32.1 32.6 1.1
OCW? (%DM) Milk-ripe 62.2 63.4 63.3 66.3 66.2 2.3
Dough-ripe 55.2° 55.5° 57.8% 60.5% 61.42 1.2
Yellow-ripe 53.1° 53.5P 58.12 55.4%° 56. 7% 1.5
Full-ripe 54.4 54.6 56.5 57.1 56.4 1.0
0a'® (%DM) Milk-ripe 9.4 7.0 7.2 .6 5.4 1.5
Dough-ripe 5.7 6.0 6.0 5.6 5.2 1.0
Yellow-ripe 3.9 3.6 4.0 T 4.7 0.9
Full-ripe 6.9 6.3 5.9 5.9 5.3 0.5
Ob™ (%DM) Milk-ripe 52.8° 56.42° 56.22° 59.7¢ 60.9* 1.5
Dough-ripe 49.5° 49.6° 51.8% 55.02 56.2% 1.5
Yellow-ripe 49.1° 49.8% 54.12 51.9%® 52.0%® 1.5
Full-ripe 47.5¢ 48,3 50.6%° 51.22 51.12 0.8
TDN'? (%DM) Milk-ripe 53.8 50.7 51.8 49.2 48.4 1.5
Dough-ripe 56.82 57.12 55, 74® 53.3° 52.6° 1.0
Yellow-ripe 57.3% 57.1%® 54.1P 56. 020 55,8 1.0
Full-ripe 57.72 57.5% 56.9% 56.0° 56.1° 0.5
TDN vyield (kg/10a) Milk-ripe 426° 5722 6222 51120 5463 35
Dough-ripe 574° 7202 7282 61720 6372° 32
Yellow-ripe 627° 7522 7822 665°¢ 733%° 40
Full-ripe 628> 7932 803 693%° 7212 37

1234587 See Table 2 and Table 3.
® OCC : Organic cellular contents.
9 OCW : Organic cell wall.

19 Oa : Fraction of OCW digested by cellulase hydrolysis for 4 hrs.

D Ob : Residual OCW after cellulase digestion for 4 hrs.
1 TDN : Total digestible nutrients.
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