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Summary

This work was conducted to examine the utilization rate of nitrogen in case of cultivation of rice
plant with high fertilization of animal wastes and to simulate the circulation on substances of nutrient
yield, animal products and wastes excreted through the medium of animal. Rice crop was cultivated
with one and half, and thrice of conventional amount (8 kg /10 a)of nitrogen ; i, e., slurry of dairy
cows was fertilized in only basal, and basal plus additional fertilizers. The whole crop of rice plant
was harvested at stages of milk, dough, yellow and full, and was ensiled. The utilization rate of ni-
trogen ranged from 3.0 to 24.8% , and high rate was obtained in cultivating with additional fertilizer.
In the case of cultivating only by basal fertilizer, the digestible nutritient yield (TDN) per 10 a at the
yellow stage was 623 kg and 682kg in one and half, and in thrice, respectively. Nutritional yield was
simulated to deserve the animal products of 2,238 kg milk and 64 kg beef in the plot of thrice amount of
nitrogen fertilizer, and 2% urea supplement to rice plant silage on dry matter basis increased by 10%
in animal products. When the feces and urine excreted are fertilized in the following year, the deficien-
cy of nitrogen was estimated to be 4 kg and 16 kg per 10a in one and half, and thrice of nitrogen,

respectively.

key words . Circulation of substance, Livestock waste, Nitrogen fertilizer, Nutritional yield, Whole

crop silage of rice plant
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Table 1. pH and chemical compositionsl) of cow waste
(slurry) used in cultivated trial of rice plant

pH Moisture T.N.? NH;-N K Na Ca Mg P
(%) (mg%)
7.6 97.6  0.13  0.04 61 34 39 24 27

1) ; Average in figures sampled at four times before
fertilizing.
2) :Motal nitrogen.
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Table 2. Apparent utilization rate of nitrogenl) in
cultivated trial of whole crop of rice plant
with high fertilization of cow waste

Strain Level of N Growth stage
fertilizer” Milk Dough Yellow Full
(%)
V2  One and half? 3.0 13.5 14.1 4.1
Thrice? 7.7 12.9 12.2 9.9
V3 One and half? 24.2 34.8 25.5 33.1
Thrice? 6.7 17.7  20.9 27.1

1) ; Yield of nitrogen in experimental plot —
Yield of nitrogen in control plot(none)
Amount of nitorogen fertilized
2) ; See notes to Fig.l and Fig.2.

X100

Table 3. Dry matter intake, apparent digestibility and N retention in whole crop silage of

rice plant
Level of N Dry matter intake Apparent digestibility (%) N retention
fertilizer (g/BWl) (kg) 0'75/day) C.protein C.fat NFE? C.fiber (g/BW” (kg)°-"/day)
None 45.0 41.6°%  66.3  70.6  44.0 -25.7
One and half 43.7 39.2° 67.2 69.8 41.8 6.0
Thrice 43.9 50.8° 66.0 69.4 53.3 32.8
Thrice+urea® 34.6 77.3% 67.1 68.3 55.5 123.9

1) ; Bogy weight.
2) : Nitrogen free extract.

3) ; Means with different superscripts are significantly different at the 0.05 probability level.
4) : Two % urea was supplement to whole crop silage of rice plant on dry matter basis.
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Dry matter yield
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t/10a
1.4- Level of N fertilizer
1.3- O—C0 None

©®©—@® One and half
a2 @®—@ Thrice
1.1
1.0
0.9
0.8
0.7
0.6-

I T T 1
Milk Dough Yellow Full
Growth stage

Fig. 1. Changes in dry matter yield of whole crop silage of rice plant (V2 srain) with

Nitrogen content

growth stage. Cow waste (as slurry) was fertilized only on basal application at the
three nitrogen levels of none, one and half, and thrice with that of the conventional
amont (8kg/10a) used in Yamagata Prefecture, Means with different superscripts are
significantly different at the 0.05 probability level.

%/DM
0.95- Level of N fertilizer
O—O None
90-
090 ®—® One and half
0.85- ®—@ Thrice
0.80-
0.75-
0.70-
0.65— I | I 1
Milk Dough Yellow Full

Growth stage

Fig. 2. Changes in nitrogen content of whole crop silage of rice plant
(V2 strain) with growth stage.
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Nitrogen yield

Dry matter yield
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kg/10a
11- Level of N fertilizer
O—CO None
104 ®—@® One and half
@ @ Thrice
94 a
8_
7 -
6_
b
5— I | | il
Milk Dough Yellow Full
Growth stage
Fig. 3. Changes in nitrogen yield of whole crop silage of rice plant
(V2 strain) with growth stage
t/10a Level of N fertilizer
:’i_ O—CO None y
1.3_ ®—@® One and half ab
1.24 @ —@ Thrice
1.1+
I.o_
0.9
0.8
0.7
0.6
0'5— I T T 1
Milk Dough Yellow Full

Growth stage

Fig. 4. Changes in dry matter yield of whole crop silage of rice plant (V3 strain)
with growth stage.Cow waste (as slurry) was fertilized on 75% basal and
25% additional applications at the three nitrogen levels of none, one and
half, and thrice with that of the conventional amount (8kg/10a) used in
Yamagata Prefecture. Means with different superscripts are significantly
diffeent at the 0.05 probability level.
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Nitrogen content

%/ DM
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Level of N fertilizer
O—O None .
a (®—® 0ne and half
0 @ @O Thrice

0.70-

kg/10

14+ O—-CONone

:g: ®—® One and half

Nitrogen yield

a
ab
b
b
C
I | | 1
Milk Dough Yellow Full
Growth stage
Fig. 5. Changes in nitrogen content of whole crop silage of rice plant
(V3 strain) with growth stage.
8 Level of N fertilizer
a

@ @ Thrice
a

a

4- - T T I
Milk Dough Yellow Full
Growth stage
Fig. 6. Changes in nitrogen yield of whole crop silage of rice plant

(V3 strain) with growth stage.
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727, 3REBXOZWFO—MEET LA L -V
EEALRL, VBN RUBEICRKENZh o7z Blb, %
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KEIZIRE L 2 d o775, BERHMETY, EEHKXIZ
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L7:. £7, TDN & T, FAHICEXROBHEICHE
WHBICHIL 2. BB, 10a47: ) CHEALEX480ke,
1.5f5# X 623kg, 3 HEEX682kgTHo72. T D TDN
& & HARFFEEREOILS L A4 D TDN EREDS 3
BEX D024 72 ) OFEYOEEREY VI oL — T
% &, 43.2,238kg, FHW64kgDEERICHY Lz T
7z, 3REBRICRFETNT S &, EEWIIH10%EM

Table 4. Simulation on circulation of substance among yield of digestible nutrient,
animal products and nitrogen fertilizer

Level of N Yield of digestible nutrients Animal product Nitrogen Difference”
fertilizer DCPY TDN? Milk¥  Beef” fertilizer”
(kg/10a)
None 14.9¢ 480.2° 1574 45 — —
(100) (100)
One and half 19.5° 623.4° 2044 60 12 4
(131) (130)
Thrice 28.1° 682.6°° 2238 64 24 16
(189) (142)
Thrice+urea 95.6% 762.5% 2500 70 24 8
(642) (159)

1) ; Digestible crude protein.

2) ; Total digestible nutrients.

3) ; Milk yield was estimated from TDN required for milk production contained with 3.5% milk
fat in Japanese Feeding Standard for Dairy Cattle.

4) ; Beef yield was estimated from TDN required for 1kg of daily gain in 500 kg body weight of
castrated beef cattle in Japanese Feeding Standard for Beef Cattle.

5) ; Figures in parentheses are index comparing with none fertilizer 100.

6) : Calculated from conventional amount used in Yamagata Prefecture.

7) ; Calculated from the difference between nitrogen fertilizer in following year and waste (feces

and urine) excreted.
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E &

AR ERRAE T F R O R R T BAZ 113 V R TERDK
MOBT2RM L THW. 72, BRAEEZEEREOR
BEZE R OCARE BT, KMo BT E
ELPELEL I LK. WE RS EEEBREC
BAROHRE I, BWHEOATREFRICE A VFEOH
ERBOBROKEIIZ, EENAETRICIIHEOERIZ
RO LTHE W,

I, RLTEROHELERTS.

= #

FREERZSEBVCHEL TARMEBRE L2 E08EE
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L= DAL AROoBHEOFMHERIIZI% DS
M.8%DHHETH Y, BIEE L THET L LEWFIHE
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