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Table 1. Growth habit of silage corn harvesting at yellow ripe stage,
Classification Vegetation Accumulated Plant Culm Ear Node Dead leaf Green Dry Dry matter yield rate (%) CGR
by Variety period temperature length length height number rate yield matter yield ——
Maturity (day) (c) (cm) (cm)  (cm) (%) (kga=!) (%) (kga™1) Stem Leaf Ear (kgDMa~lday~1)
Extremely Daiheigen 75 1708 251 199 93 12.6 31 362 30,1 108 39 16 45 1.4
early Wasehomare 76 1735 231 178 80 12.0 19 386 28.3 113 33 13 53 1.4
mean 76 1722 241 189 87 2.3 25 374 29.17 111 36 15 49 1,46
Earl I1X717 83 1923 251 203 107 14.3 13 362 1.1 100 37 19 45 1,21
ar
/ P3715 83 1923 271 212 114 15.4 10 382 28.8 110 32 15 53 1. 32
mean 83 1923 267 208 111 14.9 12 372 28.3 105 35 17 49 1,217
G4578 90 2112 286 252 122 16.8 7 535 34,5 185 47 12 41 2.05
G4589 93 2192 284 253 124 17.9 3 611 30.4 186 4] 13 46 2,00
Middle G4743 93 2192 305 269 137 16,9 14 520 31.4 163 33 13 55 1,75
or P3147 93 2192 259 205 108 17.6 2 529 33.9 179 28 14 58 1,93
Late P3160 93 2192 299 262 150 18,2 3 482 28.9 139 33 17 50 1,50
P3352 90 2112 304 263 146 17.% 13 571 32.1 183 37 15 48 2,04
P3358 93 2192 287 261 139 16.8 12 602 28.4 171 36 19 45 1.84
mean 92 2169 291 252 132 17.4 8 564 31.4 177 36 15 49 1.87
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Table 2. Relationship between yield

component and different ripening
stages in silage corn.
Yield component (DM %)
Milk ripe Dough ripe Yellow ripe Full ripe

blade 20 117 15 14

Leaf 28 24 20 19
sheath 8 1 5 5

Culm culm-tassel 317 317 28 28 26 26 26 26
husk-silk 8 8 1 6

Ear cob-shank 1] 35 12 48 9 54 10 55

grain




Table 3. Relationship between IVDMD®* and different crgads of silage corn.

IVDMD (%)

Milk ripe Dough ripe Yellow ripe Full ripe

blade 65 64 58 55

Leaf 64 63 58 55
sheath 63 61 58 53

Culm culm-tassel 517 51 a0 55 53 §:3 51 51
husk-silk 75 70 68 65

Ear cob-shank 63 72 58 79 56 78 50 15
grain 11 90 89 83

* Jn vitro dry

digestibility,




Table

q{.

in silage corn,

Relationship between TDN content

of each organ and ripening stages

TDN content (DM %)

Milk ripe

Dough ripe Yellow ripe Full ripe
blade 12 11 9 8
Leaf 17 15 12 11
sheath 5 4 3 3
Culm culm-tassel 21 21 15 15 14 14 13 13
husk-silk 8 6 5 4
Ear cob-shank 7 25 7 38 5 44 5 42

grain
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Table 5,

Fermentative quality of corn silages.

Moisture Organic acid (FM %) Flieg's
Silage Variety pH

(%) Acetic Butyric Lactic Total score

Extremely early Daiheigen i | o8| 3.70 0.39 0 2.44 2.83 100
ripening varietis Wasehomare { s Jor 3. 74 0,74 0 2,97 a5 1l 35
mean 72.4 3.12 0.57 0 2. 71 3.28 97..5

Early ripening JXT71 74. 8 3.54 0.45 0 90.12:3 2.68 95
varieties P3715 74, 1 3.74 0.85 0 I Y 2.917 88
mean 14,5 3. 64 0.65 0 2.18 2.83 91,5

Middle or late G4578 73.4 3.55 023 0 207 2.30 100
ripening varieties G4589 76.4 3.61 0.38 0 2,64 3. 12 100
G4743 71.0 393 b2 0 1,63 1.90 100

P3147 70,8 3,53 0.33 0 2.32 2.65 100

P3160 T2:-3 3..67 0.26 0 1.94 2.20 100

P3352 el gt 3.65 0.24 0 133 2.03 100

P3358 D 3l 0, 0 Al
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Table 6. Effects of corn variety on chemical composition, digestibility and digestible nutrients in whole crop silages.

Chemical composition (DM %) Digestibility (%) Digestible nutrients (DM%)
Silage (Variety) Crude Crude Crude Crude Crude Crude Crude
NFE NFE DCP TDY
protein fat fiber ash protein fat fiber
Daiheigen 1 7.6 3.4 22.6 60.9 5.5 59 75 58 72 6% 6L 0°
Wasehomare i W 4.0 22.1 59.6 6.0 59 75 67 75 4, 53b 71, 22b
mean 7.1 3.1 22.1 60,3 5.8 59 15 63 73 4, 53% 69,23%
IX11 1.1 2.4 25. 6 59.1 5.2 59 69 66 16 4.2® 70, 23b
P3715 1.4 ! 25.4 59.1 5.5 517 12 61 14 4. 1% 68, 3ab
& mean 7.3 2.8 25, 5 59,17 5.8 58 71 54 15 4.2 59, 33D
‘ 64578 6.1 2.9 21. 6 64,3 4.5 55 14 62 11 3,7bc 7], 33b
G4589 7.8 4.0 24,3 51.9 6.0 62 84 67 73 4, 82 71,080b
64743 6.7 3.4 21.'1 63,2 5.0 56 83 63 17 3.8b¢ 12. 42
P3147 7.0 3.1 22. 1 63.0 4,2 57 11 60 73 4,0° 69. 03P
P3160 6.1 2.8 23.0 63,5 4.6 51 79 60 15 3,1¢ 69, 52b
P3352 6.7 2.5 22.3 69.0 5,5 57 67 62 16 3.8b¢ 69, 33
P3358 6.9 3.1 22.9 61,5 5.9 57 & 69 78 3.9b¢c 73.13
mean 6.8 . 22,6 63,2 5.1 56 11 63 78 3, 9bc 70, 8a®
Total mean 7.0+0,5 3, 1+0,5 23.2+1.4 61,5+2.1 5.3+0.6 57+3 6+5 63+4 715%2 4.140,5 70.2+1.8

* Statistically significant at the § % level, ad>b>c,
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Table 7. Comparison of corn silages produced in this experiment(warmer district)and

in Hokkaido (cooler district) for digestible nutrients,

Classification warmer district(Ehime) cooler district (Hokkaido)
by
maturity DCP (%) TDN (%) DCP (%) TDN (%)
Extremely early ripening varieties 4,5 69.2 4.0 1253
Early ripening varieties 4.2 69.3 4.4 69.2
Hedium or late ripening varieties 3.9 70. 8 4.8 61.3

Total mean 4, 1%+0.5 70,2%1.8 4,3+0.6 67.8%5.6




gz W K

3

LN

h

i s

&

%

-
~ oo

it fib

N

= 8

o

Ed
o ]

E T i3

€ Hi

(F &

B REL

9673

Wil &
[ #

@D T

5

i

(o8]

b

i

b

Hokkaido

P D B BE G
LA B

I oo fid Bl %€ M PE L

7 ~ 8 3

Ty
17

R it PE b

Be 4 b Hl

N

S

4 F &M

¥ T aH B2

R

3 h

e 4

D il X

2y g

Relati

T ik &

S g

£

(=

% Wi

Y

B

(B3

(1

F B

y g
o™
N

LA

N



o ¥
g i
o

@

i

At

M

(8R4 1

§9% p

A
)]

D

A

2LH)

/T

£

et

@

o
<4

OmMrlld & L,

iIT WA FRLUV WO BE 2 IT - 2.

e

%]

=

1o

D

e

p)

Y

e

@D

])

o)

i

<

i

L

T
ad

@)

G4589k X U'P3358 %

L 19884

5

H

e & 3 e & L

Jil

L7oxd K

AdkgaT M L

i =

s

Eh

ME

3

% M8

3

#

&

JiEg

ES

WY 4 b= 2 M%LIE,

Kbk # v % —T 2~ 3 cnic @4 L,

M1

N

o

VN,

&

»

@D

o™

£ I8 K %

[F

-2

(=]
(B]4]

i

(Ao

tp

rur! 75cm.

200kg a—1,

z A BRE L

X

i)

4 V-V o R M NI E,

(SLES

T gL &k,

2000

@ i B 45 4 I

i Bt A

f—J

S

D

B °F ¥ A

£ [

30ecmo> 2

£ sk e R (1

=5

L i
e xX) %

AR Y

A0 Y A o

RN

kETE

&
o
-

M1

% WM 8 e

N o kK H

B ¥ & T
5=125=1"57)
fih W
i
|
G45

7=

i A A,




¥

i

%
it

ﬁl{;

fiff

#

—

(3

A%

{73

L

*

Wk

V1 A

A o iE

at & X

B

A

#l

i

]

fi3]

fie

it

s

-2

]

VT

#S50H #% I

I 4 ¥ 3

B e

(P

S

[1]

D

1%

-
LS

1

i
&

Y|

]

5 %

fic

;_\.l‘:
al

=

i Table

F g

*

X

i
pixs
P,

i

(e

|

=

it

B

¥

Hl R

£ D

T D

D L &

a

L

Lo b,

L2

A
&

N

h
S

LYY ALY—Yo &R

W& E&EANIKICEKL

2 AT D L &b

2’| kKK

&5

s

Hz

X

59

21

e

(b

i

]

& <

S

A B ¥

i
iz}

#

iz ik

D K

fit |

J 20%

e

[)_;_'i

2]

ble

(/o I

g X

i R

e X

iz 38

A%

10z

1l

b5

D H LR R & X

Ve )4

B e K i

it

B YR

&b e

Hik 8 B

X

ER Y

[ - AR

it ®& &

72 s

&< R

LA

T Hl &

e ik %

Wk &




Table 8, Effect of top-dressing on growth and whole crop

yield of corn.

Plant Culm Dead leaf Green Dry Dry matter Yield rate (%)

Variety Fertilizing length length rate yield matter yield
(cm) (cm) (%) (kga=1) (%) (kga=1) Stem Leaf Ear
Control® 269 240 12 450 30.4 136.8 42 I3 45

(4589 (100)
Top-dressing®® 284 253 4 512 A 167.0 4] 13 46

(122)
Control 279 247 15 441 29.6 130.5 31 20 43

P3358 (100)
Top-dressing 297 261 10 542 28.4 153.9 36 13 = 45

(118)

* Based dressing only., ** Both based dressing and top-dressing applied.




Table 9.

Effect of top-dressing on

the

fermentative quality of corn silage.

Time Method of Moisture Organic acid (FM %) Flieg's
of fertilizer pH

harvesting application (%) Acetic Butyric Lactic Total score
Yellow Control /5 1 | . 84 0,26 0 1,78 2.04 100
ripe Top-dressing 23.9 . 69 0.23 0 1.85 2.08 100
Full Control 28.5 .89 0,24 0 1. 82 2.06 100
ripe Top-dressing 30, 1 3. 7.0 0.20 0 1.90 2. 18 100




Table 10, Effect of top dressing on chemical composition, digestibility and digestible nutrients in whole crop corn silage?

Time Method of Chemical composition (DM %) Digestibility®* (%) Digestible nutrients (DM %)
of fertilizer Crude Crude Crude Crude Crude Crude Crude
NFE NFE DCP TDN
harvesting application protein fat fiber ash protein fat fiber
Yellow = Control §.4 3. 24,1 60,3 6.4 48 15 67 72 2.6(100) -68.0(100)
I
I ripe Top-dressing 6.7 3.2 20,8 63.5 5.8 55 78 62 76 3.7(142) 70,5(104)
Full Control ¥ 3.4 21,0 64,5 5.4 45 73 63 73 2,6(100) 68,5(100)
ripe Top-dressing 6.1 4.4 20,7 63.4 5.4 53 76 61 74 3.2(123) 70,2(103)

* Experimental variety is G4578, ** Thrce wether were used for this conventional digestion trial.




OOOOOOO
222222

=] i i " |




A

lp

[

(2

{if

h

2 &

D &

# e

7K
LA ]
7

Iz,

o2

B

C B

il

Ui

o

i3

(&}
o

5]

1

i

'7.:-

M

N

vr

(8]
= ag

A

[

e

-

Hii

rl\

(73]

h

I.I_I

A

; g

=]

L #%

BY

N %

i

iH JE

(3]

o

i it

ik

S

a2 i »

&

L

&N

i

#éi

A

B

o

(/)

8]

W,

»

#in

&

oy

PR

VA4

N B

=

af

75

A

i

H

75

e

& % %

5, #

@, D

# M o

fE # %

£, #

U

Jig

-2

C

e

fid

n

o

=a
—

-~

B %= kK o - & %

R miE I

7= 5

#

Ft

L’ '

7

i1}

gl

|

{df

%

5]

@D

5 (1968) &

- T,

— N 7 g v 7

A AR

L ¥ & E L O TH

UL Bk

4 f

it 723

h #

7

= &

Lo

LA

ol

i B

iz 4 JE

20 -

Al

@ i

WE o

€. TF 3

LA L

W
[
™

i 8

i

=4

L

N

b~ T

Al

#l

8




MU E2BIT0T, EHIWREKLMEFICHDD LDICIEH
e W o BN TS THDEEDbDADS,

4V =Y ORBHAECY T2 EMBEOEEBIC DWW TH DL
BEETRABEICEXTYH AL —YolBbFrThd®NIEL,
e s &HFE->L, TOZLRERERN BERERTH XSRS
BETFT L, BPOWSCEREZEEDHDEZILAEBELTWS 0L E

2&RK, YA4Vv—-—YolkERY WHILE, THAEXISED & UV

] i L ® 4y IR Bt 2 X ¥ 7

LY
&
&

i & » TH A W, NFES&S®RI®ELZ2D, HIIMICHSE M2 &

BIETFLE Woa@FE 5, BMHOMWERERRELLDWTHAD L, ROSRKOE
o EBREEOHEAK ENFEOHILESNHZEL ok, T hbd
NDEE»PS, BEEEODCPARLTDNESEXREHELS Y, LK
DCPERIEHTIEREDRLAALDERBD LA E, &bk &EHK
Ry A Vv —YVoaEitysSROM» S T ik # 5N K2 HEEL
EHEETR, RECRKE_ATHEEOMREH & DCP W T 74
B TDNUWMBRTIIT%% 7 L, a7l Xy KicHT 2 %88ED

HRIBED THWZI LB ED LA R,

HtoZ b, BMOY ALV —YHIPY ToasroxBE2iHR

wfl T H D WA B TRAETRMNMASA RS, T 0D RET RN
KET2REBODABRIY, F—A2uy 7H AL —9Y oK iE*2
BTE 2R/ HUER>TWVWS, LEK-T, £4FEMOBEL &M
TO2LER HDLEEXDL LB,




®

et
i

(1
2|

b}

ey

P

o

c e KE (15-16-1°¢
.0kg a=1)E Al L

0kg a— 1y

i Ji]

e

< A

&

2]

IS

7k dt

13|
¥
#h

i

)

@

(s

10kg a—1

Rt

3

(2 NK),

(4 NK)

[t

1%

1
3.

s

1 X o 8 1

4

= A

5 D

£ b

19874

B el 30

P U7 € e
B CP: = R
o e X
i
v 7Y v
&K HE A 4
L i (54
2t VY %
T & h
Wb T i
ik
it L,
78 cm,
Td %,
B H L k.
0kg a~1 kg Jil
=408 W L
(a7

2 ot

Vi le. EIE

# s TO,5kga~1he Al L

(e3¢ my 2%

®

4

7

H

cmd

W

L,

Tk

B

e

fill

i,

B

e

X X e
BN & ).
NKX)®
#EHWTEG

% i oBg 2 W

A

A

A

D

it

(0}

217

(8

3 K




"RAU 4. 43211312} punoduwo)

- - 670 - - 570 - - 50 - - G0 gs3UISS3IP [RUOIIIPPY

0'v 0°F 0°F 0's 0te 9% 0°Z 0°C 0°2 8°1 0°F 071 g8Ulssalp [eseg

0°)X So0%d N 0%y %0%8 W 0°% S0% N 0%% Sp%d uoriedr|dde

NP NE NZ N 13z1[131a
"(g-®3{) uoraedydde 19z1[13119a}) Jo ufrsagq “T1. el 9E.l |

_.40_



&

]

Wk
cm iz
T

>k, &

&«

i 1£ &

+ 4

et

3 Wi

(s

¥ he
i b %

iCﬁ’{j’}:

A

A

) Py

L,

Lode,

1.

o

N

R

2000 =

L

#+ 4 o

L Y el

#* e L Tz,

— U DO B8

al. o ¥ ik (F X

7K

ble

1k

®

1E

(7R

b =3

> 9

qE A

e #

qE 78

N

iz
e 2
Iz
pH 2%
7ore

qe& 2

r U

T b

K

12 42

L

W]

U i

L 72 b

D T S

iz %50

% K iz
L Tl «

ok &

1971

P

740 -
2 -
T
fr 5% 1
L T o
748 ] =

W T

<s A

7 & o

i 1k 3%

. ®|H

%o BB ME Y,

3 &k

B 0T

Ly 4

ik It ¥

fit & o

= (M

Table

B S &

e i

ME oK AE

N

ES S

3

;7);

,_I_i

%

U

P

%

il

A

®

iR

s
N

1%

£

il

B

mF

L

Iz

(it

b

e

H

o

b

(N 1

2

R

LK <

I

tp

A & & R

S

E1 L

— ¥ @9k %
T Tabl
TH & H

D MM

Ui

fi%

n

A

i

i

IR




Table 12. Effect of application rate of N dressing on the growth and
whole crop yield of corn,
Fertilizer Plant Culm Green Dry Dry matter Yield rate (%)
length length yield matter yield
application (cm) (cm) (kga=1) (%) (kga=1) Stem Leaf Ear
N 2613 234 6T . Bif = 41 15 44
(100)
2N 211 241 489% 26, 129® 42 14 44
(152)
3N 289 258 58.2° 26, 154¢ 38 16 416
(181)
4N 293 260 Gig SIS0 1764 37 16 47
(207)
* Statistically significant at the 5 % level, a>b>c>d.




Table 13. Corn yield

.fermentative

quality and NO3-N content

in corn silage.

Fertilizer Corn yield Moisture Organic acid (FM %) Flieg's NO3-N
pH
application (kgDMa~—1) (%) Acetic Butyric Lactic Total score (DM %)
N 852 121 3.4 0.20 0 1. 98 2.18 100 0..05™
N 129® Tt 3.5 0.15 0 2.04 2,18 100 0.07®
3N 154¢ iy 310 0,34 0 2.10 2.44 100 0.12<
4N 1764 72.0 3, & 0.217 0 1. 94 2.21 100 0.16¢

* Statistically significant at the 5 % level, a>b>c>d,




Table 14, Effect of N dressing rate on chemical composition, digestibility and digestible nutrients in whole

crop corn silage,

Chemical composition (DM %) Digestibility (%) Digestible nutrients(DM %)
Fertilizer
Crude Crude Crude Crude Crude Crude Crude
application NFE NFE pCP TDN
protein fat fiber ash protein fat fiber
1
= N 7.2® 1.9 252 58.9 4.5 50 83 65 73 3. 7b 71,2
I
2N 7.740 413 2595 578 5.0 52 79 62 12 4,03b 68.9
3N §,03b 4,5 26,4 55.7 5.4 52 81 66 70 4,238 68, 8
4N i JIR (L 4.0 26,2 5:5.:2 5.5 54 78 65 11 ! 68, 2

o

* Statistically significant at the 5 % level, a>b,
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Table 15,

Effect of flooding on growth and yield of corn.

"Time of flooding

Plant

length

(cm)

Culm

length

(cm)

Ear

height

(cm)

Yield rate (%)

Dry matter

yield

(kga=1)

{ leaves stage

§ leaves stage

265.1

(100)

229.0

(86)
22392

(86)

222. 1
(100)
180. 7
(81)
186. 6

(84)

1129

(100)
97, 1
(86)
89.0

(79)

175. 1
(100)
127.1
(73)
121.4

(69)

5 Mo
Mean of 9 varieties,



Table

16,

Wet

endurance

ratio in different silage corn
varieties,
¥et endurance ratiof
Variety
4 leaves stage 8 leaves stage Control

Takanewase 83 80 100
Mutsumidori 83 B8 100
G4578 83 92 100
Hyuga corn 82 92 100
Ko 1 gou 82 90 100
871184 76 80 100
872086 15 83 100
P37312 (it 60 100
G4614 74 71 100
JX1671 72 68 100
Ko 3 gou 12 80 100
P3540 72 T4 100
P3147 71 73 100
P3160 68 72 100
G4589 64 58 100
G4743 62 63 100
P33512 59 517 100
IX71 59 gk 100
Deer 55 ) 100
means 5.0 1ot 100

DM yield of submergence

Wet endurance ratio = X 100
DM yield of control




1
|'
I

leaves stage

Wet endurance ratio at 4

100 ~

90 L
P ® LY |
80 L
: ° A o0
® )
o "
o
¥ @
B
60 |
e e
i . rs=0.873**
50 |-
ﬁ::
0 // 1 1 1 | | | | 1 1 1 ]
o X/ 50D 60 70 80 90 100

Wet endurance ratio at 8 leaves stage

Fig.3. Effect of flooding on wet endurance ratio of silage corn.
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Table 17.

Effect of flooding on chemical composition and IVDMD of whole crop corn,

Chemical composition (DM %)
Time of flooding Crude Crude Crude Crude IVDMD
NFE
protein fat fiber ash (%)
Control 5.6+0.9 Sty 19.0+2.4 67.2+12.6 5. 3id=0. 68.9+3.1
{ leaves stage 4.4+0.4 24401 20,4%+1.86 87, 1%1.1 5. 740,85 69.9+4.17
§ leaves stage 5.0+0.7 =0 19,84+2.4 1 I S g 9 | 5.4+0.5 68.1+4.0

¥ Mean of 9 varieties,
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Table 18, Mono

+~0ligo saccharides contents in sorghum varieties.
Mono,-oligo
Type Variety saccharides
content (DM %)

NK-280 13.4
Grain type Savanna 5 6.1
Setoko 3 5.5
Double Hi-caro (P956) 6.3
purpose type Suzuho 5l
Satoumorokoshi 15.8
High-sugar (FS401) 16,6
Sorgo type High-grain (P988) 148
Yukijirushi Hybrid(FS401IR) i e
Kaneko gold 6:il
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Fig. 4-a. Relationship between seeding time and
number of leaves on the main culm.

®——@® ,hi-caro sorgo; A—A,sweet sorgo; @GE——9 ,suzuho;
k&—A ,shikoku native line; ¥——X pj-sugar sorgo.

Variant type

Apr. May June July Aug. Sep.
g - (Month)
Fig. 4-b. Relationship between seeding time and

number of leaves of main culm.
®—® ,hybrid sorgo; A—aA ,big sugar sorgio;

E——0 hi-grain Sorgios
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Fig. Hb-a. Relationship between seeding time and
days till heading from sowing.

®—® ,hi-caro sorgo; A—7,sweet sorgo: G——© , suzuho;
AhA—A ,shikoku native line; d@»——x ,hi-sugar sorgo.
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Fig. b-b. Relationship between seeding time and

days till heading from sowing.
®—® ,hybrid sorgo; &——4 ,big sugar sorgo:
G——© ,hi-grain sorgo,
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Fig. 6-a. Relationship between seeding time and
culm length of sorghum.
@&——® ,hi-caro sorgo; A——2A,sweet sorgo: G—o ,suzuho;
kA——A ,shikoku native line; e——x  hi-sugar sorgo.
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400 [
300 |
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100 |
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Fig. 6-b. Relationship between seeding time and
culm length of sorghum.

®&—@ ,hybrid sorgo; A—— ,big sugar sorgo;
GO—©O© ,hi-grain sorgo.
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Table 20.

Correlation between Brix sugar rate and

saccharaides content,

sampling part

Corelation

total internodes

upper 2?7
middle

lower
average of upper and middle
average of upper and lower

average of middle and lower

average of upper, middle and lower

r=0,926*%

. Thg**
,840%%
.688%%

.870**
_BE5**
- .82?**

88 1**

internode between Tth

internode

significant

between 4th and 5th node above cutting

internode between 2nd and 3rd node above cutting

p<0, 01,

and 8th node above cutting

level,
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Fig. 10. Correlation between corrected Brix sugar
content and MOSD in sorghum culm.
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Table 21,

component

Relationship between

in sorghum,

sorghum

type by culm

length and yield

Sorghum type Culm Yield component (DM %)

by length
culm length (cm) Leaf blade Sheath Head Culm (Head+Culm)
Extremely short below 160 18.0 9.9 50565 21,5 e
(n=11)
Short 161~ 230 17,3 8.6 44.0 30.1 4.
(n=19)
Intermediate 231~ 1280 15.4 §.0 38.2 38.4 76.
(n=15)
Long above 281 155 8.1 36.3 40.1 76.

(n=12)




Tabhile 2:2,;

and

Relationship

IVDMD wii

sorghum,.

t

between

h advancing

yield

component

maturity

ripening stage IVDMD (%)
Milk ripe A nat
Leaf blade Dough ripe e = o
Yellow ripe WA =t .8
Milk ripe L N sy
Sheath Dough ripe 5.8 ol
Yellow ripe i S - . D
Milk ripe 82 ik o
Culm Dough ripe S0l ek .9
Yellow ripe T = |
Mk r©ipe Tl e =3
Head Dough ripe 82 L
Yellow ripe 85 <+ 5
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Table 23, Fermentative quality of sorghum silages.

Moisture Organic acid (FM %) Flieg's
Variety or strain pH
(%) Acetic Butyric Lactic Total score
Gifu amakibi 13,5 e 0,40 0 2,24 12,64 95
i Hi-sugar 79. 4 3.51 0,37 0 2.28 .88 100
3""? Hi-grain B Le 0,51 8 385 3557 & 100
Hybrid 79,6 3,60 0,48 0 2.55 3,03 95 j
Big sugar 80.3 3.55 0,39 0 2.25 2,64 95
Suzuho 74,6 4,22 0.65 0 1,00 1,865 80
Hi-caro 76. 1 3. 74 0,38 0 1.98 2,36 85

Shikoku native line (Brown seed) 72.1 272 0,41 0 2.10 2,51 95
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Table 24, Chemical composition, digestibility and digestible nutrients in different varieties of whole crop sorghum silages.

Chemical composition (DM %) Digestibility (%) Digestible nutrients(DM%)
Silage (Variety) Crude Crude Crude Crude Crude Crude Crude
NFE NFE DCP TDN

protein fat fiber ash protein fat fiber
: Gifu amakibi 5.8 3.3 29.0 54.0 T8 47,0 71,0 64.0 68.0 2,7 63.3
= Hi-sugar 7.2 3.2 26,3 T 7.6 52,0 68. 4 29, 5 65.7 3.1 61,0
Tz Hi-grain 1.2 3.9 30.1 51.0 8.2 55.0 68, 3 59,4 60, 8 4.0 58.2
Hybrid 6.6 3.6 30.0 50,8 9.0 49. 6 68.8 60.3 63,6 3.3 59,2
Big sugar 6.5 3.0 35.'3 46, 17 8.5 47,6 68,5 63.6 58,1 3.1 51,3
Suzuho () 3.0 28,0 53.3 8.0 §3.4 67.0 95,5 63,9 4.1 58.2
Hi-caro 8.2 3.4 27,0 54,3 1| 57.6 67. 1 83,2 63,89 4,1 58.9

Shikoku native line (Brown seed) 6.6 3.1 28,8 53,8 (| 50,9 67,2 §3.3 61.9 3.4 56,3




Table 25. Yield component

of silage

sorghum,

Variety (line)

Yield component (%)

Head . Leaf blade Stalk (Sheath+Culm)
Gifu amakibi 30.0 12,7 57.3
Hi-sugar 40.0 120 48.0
Hi-grain 13.8 34,1 §2-.1
Hybrid 13.0 20.0 67.0
Big sugar 0 36.4 63.6
Suzuho 40, 2 18.0 41.8
Hi-caro T 14, 4 38.5
Shikoku native line (Brown seed) 37.3 11.8 5029




i

h

i

i

Hlt

=

X

-
o
i

i

i

ES

p

(v

Jr

o

@

gx

e

h

3

D ]

(8]
[#]4]

[

{5

Hil

4

H

i

)

R

h

75

Al |{1

7p]

N1

L
([8)

2K

:}J

5]

@

Y D i

i

L

B

7R

i

filt

£ b

Y

A<

»

75

v

B

]

Ik

Ftm iz 4

ai,

(0

D

vk

i

j__i! -

>

Bl

1k

s

H
v

i

AN

o

(PR

o

A
%

i1}
]

&
b

b

o
=

B
™

L i

i oD

s

/1

£

N

S

M

S5

N

7R

{7

t

>

I

i

ak

Ly

i

@D

rn
i

s

L2 (G

8 @ 1

fo &b H
DR

A

B E W

it ) [

fit 7 &

[ SITR)

£ 1% 2

»
¥ i

T K A

Lt 2
YIRS
b o,
D B
D i 1k

— L A

Mok
AH KD

b h

2L 71

& & BB

£ o
72

i

M

L]

B w

- Te

S

b

o
o

o
[
p“i-

|73

biLS

_;_b\

ft &

W 5 -

h o

B o

5 »

Ui

it

£







Y

K @

i 77 A

3

iyl

g ,l._

A<

R

C A

ik

E L,

i

A

p{s

D2 %k

e

A

it

B

=
o=

i

gl

I,

ail

it

®

LY

)

pu

i

I

N

9

(b

i W

bl

i

ik

165

RF

e

Gl I

%

8

PE i

¥
(1

=2

i

ix A
Wi
iz M

W o

b

ht

Al

]

e

g 'j L

[

i 4
w5

m v

ait

£ h

500

€ W
(11

il

PN =) Wt

£

D A AL

» A Ak

Bl 25 & F

Kk ZWN

& Ml E I

0 D

N

I Y ()

19854 6

Z 1T v 3

A 198 ).,

F h N H
H b i
0 & o

i 1€ 34

EI Y

22 2
5 H M o
T kK

B 3053 )

T

& &5 L

A

i

ik

H

£ ®

A

ik

&

g

X

T 0§ W w7 o8,

YE it

bz,

# Wi

& %

LR

5l

#

BT 5ER

e &,

L LI

A W iL F % Pk it

(5 R (O P

2 2 W T & L

RE 43 60cm @ 5 18
1200 ®x a~1liz W
(8 AI6H ) &
yr—vy E@MNL
D FEE lonic

7z M¥ A4 o kb

|

ik 563~ 620ke ) 3 i

A 1 S U

i "¢ ¥ E L. T,

2

(168 30% ) o 3 M

e 3

MEzAEEBEBL, ¥

AW R

fa

b/ 1S




A

s

A

FIr
r.i.

961)

¥ 4

A
N

# 1

;B

W

p]

%

T~

% i

N

it

_f.

v

Tabl

£ B

zZ D

P

i

it

a

%

il

G

il

ph

A

-2

Ex

= i

%

A

W e ¥R o 1 /10
T x5Sk

L+ R

5

88

)

r]i

¥

s

)
B B %

i
A

53 D

3w F h

ot p A
7 e K
T 1
B LXUR

-0

FE 4

LRI (O

Ty Tel

H
N
(A3

iE I

ui @

W o§

25%,

v MY

T R

&

1 s

Lf .

Ry

L W R

T

D ft

o

i G B

20X v ¥ a®

to

(|

£

A

=

vt b TH/W

ft + & ¥k it & %

75

L

Table

BH T & v,

e BB,

e K &G PE G R IB

bk T LB

wbw

)

i23.8~4. 10 % & &

75

b L

B b AT, 7

i

%W 3T%,

_r.,

]

YE

A

% Y
£ oL
% 7
#

1% T

it

7l

N

75

&

?1:

&

2

o

<

-
-

s ik ¥

Y

s

BEOfORh M1 42%

® B YRt K
D W &k W
o, ¥ M

iz &> - It

@K x L T,

Iz

it

7

13




Table 26, Fermentative quality of sorghum silages ensiled at
diflerent stages,
Time of Organic acid (FM %) Flieg's
Dry matter phH
harvesting (%) Acetic Butyric Lactic Total score
Soft-dough 26.6 3.8 0.24 0 1.56 1.80 100
Dough ) 4.0 0. 3:5 0 1.19 1.54 88
Hard-dough 380 4.1 0.30 0 1,105 1,238 90




<A

Table 27, Excretion rate of indigestible grain and of indigestible starch in sorghum silages,
Silage
- Item Ruminant
Soft-dough Dough Hard-dough
Percent of grain
24,1 36,17 42,1
in silage (DM %)
I
b, Excretion rate of Sheep 0,4%0,0 1,80, 2 3. 20,3
indigestible grain (DM %) Cow 3.7+0.6 12,9+£2.5 30,9+1.0
Starch in silage (DM %) 15,5 28.5 )
Sheep 2.0£0,2 4, 1+0.4 6,560,717

Starch in indigestibility (DM %)







Table 25, Influecnce of experimental animal on digestibility and digestible nutrient in sorghum silage,

Chemical composition (DM%) Digestibilty (%) Digestible nutrients (DM%)
Silage Ruminant Crude Crude Crude Crude Crude Crude Crude
NFE NFE DCP TDN
protein fat fiber ash protein fat fiber

Sh 13 58% 65 :
' Soft-dough £ 8, 2 2.2 2905 §%.4 1.1 | s 93,9
- Cow 69 55 ’ 63 Sl 57. 42
. Sheep 13 14| 69 3. 14| =611
h 7.1 2.9 3.1  59.5 6, : :
Dosg Cow : 12 Ejz 61 3, 64 Lsq g3
Shee 12 x4 | %65 3. 01| 2579
Hard-dough : 7.0 3.1 918 BLS  Tad [:3
) Cow 67 T— 56 2.9 —9

* Statistically significant at the LSD(0,05).

¥* NFE: Nitrogen free extract,
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Table 29, Digestibility of fibrous substance of sorghum silages in experimental animals,
Fibrous substance (DM %) Digestibilty (%)
: Ruminant Hemi Hemi
i laze W AAN NDF  ADF it Cellulose NDF  ADF 4 Cellulose
cellulose cellulose
Sheep 55 53 54 62
. 62 37 25 31 &
Spt=cores Cow 52 51 56 GIJW
Sheep 246 42 Ej? ‘5#4
D h 56 30 26 25
L5¢ Cow 34 L3 § 38
Sheep ! 38 235 248 46J
- 52 28 2
Hard-dough Con 4 2 28 LZU 39 30
* Statistically significant at the LSD(0,05),




Table 30, Influence of experimental animals on digestibile nutrient yield of sorghum silages,

Digestible nutrient (DM %) Digestible nutrient yield (kga~1)

Silage Ruminant

DCP TDN DCP DCF3? TDN

Sheep 5. 1% 539.9 6, 32 2.0 4. 3

! Soft-dough Con 5. 14 57. 43 6. 32 68.3 1.2

= Sheep §.% $61.1 4, 8% 260, 9 £79. 1
' Dough Cow 3.6 54.51-1 4,7*1 584,4 Em_? 1

T Sheep 3_2-1 Iii?'g“ 4.4—] 2.5 79.3

G R Cow 2.9 g, 8L 4.0 50,17 68, 2

¥ Statistically significant at the LSD(O0,05),

2) DCF, Digestible crude fiber,
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Table 31,

as silage material,

Relationship between time of cutting and yield of paddy rice

Growth (days after Plant Green Dry matter Grain-straw
Cutting date length yield yield ratio®

stage heading) (cm) (kga=1)  (kga~?1) (%)

full heading (4) Sep./ 4/80 114 413 103 =

Hilk-ripe (10) Sep./10/179 114 395 111 28
Dovgh-ripe (17) Sep./11/179 116 431 126 35

farly yellow-ripe (22) Sep./22/179 115 410 135 45

Wedium yellow-ripe (27) Sep./21/19 115 432 147 51

late yellow-ripe (35) Oct./ 5/79 114 381 153 57
full-ripe  (43) Oct./10/80 117 374 151 58

Unhulled rice weight

Total weight

X 100 (Dry matter)




rsble 32. Content of moisture, and water soluble carbohydrates (WSC), silage density
and dry matter recovery.

Growth Material Silage density Dry matter
stage Moisture KSC NFE/CP FM DM recovery
(%) (DM %) (kg m~3) (%)
fontrol (Unwilting)
full heading 5.3 7.0 g 362 817 B2
Hilk-ripe 69,2 T..2 4.6 374 109 8§4.6
Dough-ripe 68. 0 7.8 s 462 142 85.6
Early yellow-ripe 66, 7 (47l 6,2 513 169 85.9 .
fellow=ripe 63.4 7.6 7 (| 4817 172 87.1
late yellow-ripe Sl 7.4 8.1 444 179 87.5
full-ripe 55. 6 7.4 9.4 451 191 87.9
iilting
Hilk-ripe 58.0 6.5 q, 293 115 85.3
Dough-ripe 55.0 6.8 5 335 145 86,1
fellow-ripe 50,0 25 18- 380 179 83.1°
Wlasses additive
Dough-ripe 63.3 9.8 5.1 441 147 87.6
yellow-ripe 59,6 3.6 6.7 481 176 85.5%

" Occuring mould in silage.
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Table 33.

Fermentative quality of paddy rice silages.

Organic acid (FM %) Flieg's VBN
Silages pH —_— (%)
Acetic Butyric Lactic Total score TN
(ontrol (Unwilting)
full heading .8 1,48 ¢.35 .34 i) 10 22.6
Nilk-ripe 4.6 2.16 R 296 .81 25 L]
Dough-ripe 4.5 2,00 1.06 .19 .2 45 13.1
Early yellow=-ripe 4.4 1.26 0,84 = 1] 5 55 I
fellow-ripe 4.6 1.10 0.65 .03 < 18 55 10.4
Late yellow-ripe 4, 0.40 0,84 . ol e il 55 1%
Full-ripe 4,6 0.41 0.44 o ) .16 63 6.6
filting
Hilk-ripe 4,1 0.69 0 16 .85 100 4.0 .
Dough-ripe 4,6 0.39 0 .44 i 100 5.0
fellow-ripe 4.6 0.412 0,49 S .16 68 7.8 :
Wlisses additive
Dough-ripe 4.1 0.99  0.45 .43 .81 80 9.0
Yellow-ripe 3: 9 0.78 0 .69 AT 100 bl

et VA




Table 34, Data on chemical composition, digestibility and digestible nutrients of whole crop paddy rice silages,

Chemical composition (DM %) Digestibility (%) Digestible nutrients (DM %)
Silage ; Crude Crude Crude Crude Crude Crude Crude
Moisture NFE NFE DCP TDN
protein fat fiber ash protein fat fiber
Control (Unwilting)
Full heading 76.0 10,5 4,17 29.3 38.1 17.3 63.5 63.2 59,12 50,1 6.7 50,1
HiIk—ripe. 71,0 8.6 4,1 295 i1.4 16,5 60,5 63,2 58,5 50, 7 5.2 49, 2
' Dough-ripe 69. 3 8.0 54 < 26 47.4 14,0 60. 0 57.2 57,3 57. 1 1.8 52,5
EE Early yellow-ripe 67.0 7.8 3.3 26,6 48,5 13,8 60. 5 58.3 57.1 61,7 4,17 54,1
i Yellow-ripe 64, 7 7.0 3.4 22,0 N 13.9 52.9 56,1 50,4 68,0 < 55.5
Late yellow-ripe 59,6 6.5 3. 1 19,7 57,8 12,9 50,2 56.9 45,6 70,9 3.3 5%, 2
Full-ripe 51.1 6.5 3.4 20,0 57,2 13,0 51,1 55.6 43,6 74,2 3.4 58.1
Wilting
Milk-ripe 60,9 9.0 39 A 39.4 18,0 60.3 63,3 57.1 51,8 6.0 48,5
Dough-ripe 56,8 Tt 3.6 26.9 47,6 14,2 63,9 60,5 52.5 58,17 4.9 51,9

Yellow-ripe 52,9 5.9 3.3 25.6 311 14,1 54.6 §9. 5 51,6 69.3 3.2 56.4




Table 35. Amount

vyield of whole crop

of edible

silages

rice silage,

and digestible nutrients

Digestible

nutrient

Time of harvesting Edible silage yield (kga~1)
(kgbMa~—1) DCP TDN
(ontrol (Unwilting)
Full heading 85. 4 e ) 42.8
Hilk-ripe 93.8 4.9 46, 2
Dough-ripe 107, 9 5.2 56.6
Early yellow-ripe Iiliibs 0 5.5 62.9
Yellow-ripe k- 2:85) 4=vit i Gl
late yellow-ripe 133.9 4.4 76.6
Full-ripe L3 4.5 Tit -3
Vilting
Wilk-ripe 94,6 §. T 45.19
Dough-ripe 108.5 5.3 56.3
Tellow-ripe 1 22,93 3419 i )




pCPEARMETL, TDNEEREBMLE. FEY AL Lv—-YOT

DNEBRIZXHIET I HTFEY AL -V E#BELT, 0Py £ L

i

N
g
S
!
0
e
J
o

e T L k.
el R T Table 35 5+ L B8 Y T, BHREE->TH XL 7=,

ABRMEMABNO FTEY AL —Y O HEWERITELEOZ hICK

A

BELTRES LD o B, "f"ﬁELTLiﬁ?ﬁlUl'ﬂ'd’l/_’j'C'iiym_JbE
pRAEAL, WaBRFEV N} PL L,

DCPRBEIEFBRHEMIECBLWTIRPL, TDNRERZRBRR L L
RimbL me T MM EITTDNIRZ ML EHE LN FoBKEIZE

ﬁf})ﬂ Noie

T (1974), | RS (1979,1982), fE# & (1979), #ME & (1980),
FEHL(1980)B L UMADL (1982)IE X B L, ABIAL—Y &K
REL TEL, T oG A& BT, FEHEWLAE(PH 1974) ° 8 & W

(BH# S 1979 th B 1974: HF @ & 1980) BHHTH S LELTW

e

ARBROBBEDL, ThOoOHRE—-HKLTWD, BBMMNY 1

VeV O BB L L b I NFE/CPH M % ®E & b, PO EDOE

\:‘G

KEREFT 4 288, HMBVWUBRECANLESY £ L — D &R TR
EL Ik, & 72, VBN/T-N(%)% & F L, oo o @ kL ® BB, HBHIR
"REMk~oEM BN T, FUNIYRBE2ABRMECRNmY,

fTv—Y Nt sr—2angnn, <

i
x

OB TR LR I W T

"’ukiﬁﬁh'ﬁiﬁ;Uﬂ?ﬁftﬁ'ﬁ}ﬂ}lﬁwﬁfﬁ‘i&@,ﬁ#%JZ-EE‘(‘J")F.SJ:#

=3l =




PR PR e LR ERL, FAREMENDWNT S, LI

poT. WHM»S AL AMoOMB EAN»EEN&EHL, »>NFE/CP

2|
[t
S
T
=

AR DY ALV =Y RHREKIT, TR LR

phME B IS TH DS, LL, BRENMBLTAARELTE DY,

FRET A I LR LT Yok EIIANGHHEBETVOETAES &
W50 T FR L BB ALELEXIOLRD,

E2W TR, DCPEEEZBERIEEE WY

fAv—YV Y ol EAABLIVZTOMIEERE bIRIETT 382, F

mLE, T ORBERIEAESL (1979)B X O MBS (1980)n # £ & #@ M
Mic—#H L 7., TDNGIHR MWW S LBWYWOY AL —Y TLI~
0%, W AWM »6 HBMUMY £ L — Y T5I~54%, M BP M»0 B

My 4 v —

I

56~ 59% T b » I, Do oL WKL ORRER

[t

ERBE LKA TTDNEEXE WM SHATH — K

i
Lk, TDNWREXSZBRLE L bYW KT

oY

bY@ R B (1979)8 £ U

MBS (1980) % R L —FK L £ &, &3 W TR#HKS (1980) ¢ k&

o
o

BRLTARARBRBILIUOHERS (1979) 0 & 8 < @ Wil A 4% 6 h,

SRS oW R i MR M MRS kX < L Hhud ke B x &5

&
U

. BB, FTHMLBK Lo TN EH

od
]
=

kR E&EAEETL D

SO, KK E Sl ¥ MBS R %L,

2
Sz

KR KT 2R %2 H

L, BN TSR TULEED S 3., B

b
S

BRED»L, KEF-—
Y2ay 74 4 — Yo BUBMRERBELEEL, TDNEES X
UTDNW RO WM BMEMAEY ThHodEELOLRS,

CIABT, HBBEMOAKBBE— LI oy 7Y L L—Y U4 N
b Lrme, MELREY, §<co’5kiﬁﬂ:-??é®l}ﬂ1ﬁﬁiﬁ

RE&h 2, Lyndon et a/. (1989) WA % W & & M BN oK —

=N




pg oy 7 ALY AN BEERS L,

e
b

I MEN Y =k

gz HWEAXT v 2 2 RCE>TRBO VIR ZHRMSL R,
ABmM TS 4%(6.6~10,.0%), MMM TRF¥EHI2.7%(10.8~ 15,0

MWWThohke T, TOLEODDCPEEREBLIUTDNAEAEERENL

2 2.0%E §3.5%8B &£ U1, 7%L 58, 1%T H o kL. 2, WML

(18R EE Ll (Y ~vx) OKR—N272 0y THAVv—Y %H
B kR L THRBOBRIRSEEGLZ KD R HLBWTEI0 S
WUuWM TRE.IBT b - L, KBEL®EH o JElt @ & 503 NMIKKK
STHRUMAEENWDSE, FTREGOHVWEABAMY A1 vV —U HFRORE
A2 it ki E oL TWSDS, = boOoEEERE™SLE, JLHBM
BrUOHABMY I L —VYy TRBROERBERIBENWEL, FE
HEERELTWDSI bDLEEZLRS, LML, Ad (1988)D 5%

BioEiL AR

A

i, 34 o

kA

BRI -—BREAEE, 17% K2

Lt LTWwWad, BB AKEDODEI : U

N
33
Ly
o
o
en
=
(4
or

EBBEOAET7 79 4L —YYOTDNARKIBHIIZ THD L EHLTWHW
SRMH A EARMKAKEZNSBEFEBSRHE 1991b), Wo BE S5, fH
UU380) % X O FHL & (1986)1Ic X 5 &, B # T IOTDNARIIZH0
PeERhTWS, LENX ST, EOTDNAERIROISEMEE S h 3,

D5 b E

I

27 KRMHAL TR EATL LT A, ZOKOTDN

SRIS0.T% LRHEEND, T, FHOL(1986) xRN

&

<

2l

ENA Fa— T LHMLTHASLSEEES LEKE, XHIERD O
EHERRIZNUY THoELELTWS, Zhb0Z kDb K

'"'i"‘tl-77'*7‘4'l/._—“/’a)ﬁﬁlﬂrﬂﬂiliml.iﬂwli'i&é‘éé:.

e
ey
n
=
al

o AEDODIT EPEG, ERMIAV-IZREP

(3]
o
S

=
J
N
S
&
N

4w dsterIoMiterEnred, MBRMY AL — YK

i

= 8% =




o T BN M2 % B b D kRS R D,

Lle® o> T, 4 MHDdDKFEE—N2I2oy TH AL L—S0NIH kM

pEI (BRB) OO EMBYLEST S>b60LEZZ6nhN

£

= [88) =




qo3 I

- \
=
Sl

S
N

&by

e R &

4+

e -
i bz

L D

o,

&

X o

HE ,

il fa

PE T

1%

il

25 HE

]

b

A,

e

g

)

K

{I'.

7K

2

T K

HI JE Fa

Gaiya

du M,

ye

Ji{

- )
(8]s)

ik

h

X #

7

(

fil

A

v

#.

v 7 H A 3+ 4% H I K

i R — N 2o v 7H AL —J0@BANEWNICSW
Kt h ¥ 52mG, FROMBLEO L WS 2B MR
- DN

BB DIH AL =Y A 08 &M Z2RE

LB AREMERL, oA HFWREIEZ>2WT W&

®O®m ¥ i

W6 a#zZMHMRAUL,. —K@MIT0.5aT, K
FHBEE, SHEZ2BARRBRELTISH0EBKRAR
|
(Oriza sativa L.subsp,indica)’ & Amber (LA
Dhan Tosar (G D) £ X X British Honduras
il &8 (Qriza sativa L.subsp.hisen P H ) »
* ). B KR (0riza sativa L.subsp, japoni
ve=¥), RBLU=Hoi EEREL 2, # & &
LR EABRBORBRME R AT L 5K, X
BoHFAMHBEELTHIEIREINATWYW S (5FFH 19

WA 4 M EL, MAeEFHABET, o

(3]
[‘r-
(00

h Tw

o

(& 1984), HA RO &M@ A

ZWRMEOPAEBBMT, EH, 20 o0HKY

= 134 =




TR
) o B &
o
-l U s
Sk a =1,
F0H %
mL .

AR

—

Ll T
N xR
T, ke JE
By B :H

X i

k-

Bt e

fr & 1
W T &
AR A v
hi @
A s T
4

%2y

1
(¥]5)

[

9

#E % O

a)

N

Hlt

HEE

e x

JE X

v

il

L

9

45

1

i

- S

=

L

it

"

M <,

n oA

2 i

5

A

B e k¥ (156~

1

A B (RS

i

4 H

e

-2

i

= 4

6 A 23@

.2kg a~1 4@
, 2k am 1,

ET 5 B 7S T

PRI

&

75

= 7

Rt
=
s |
A% ]

il

ble

e

o)
o Hll
A 4
(9 ol i)
s

=}

B oEm <,

7L %

o

H

H

5) %

pi1S

JIr

7
fif
W] @

A

(|
* R
s ¥

S

= J35 =

75

¥ W

D L F &

Z 3.3n
M w T 2
B 7?7 A
0.4kg a~1

ol o iR

T HIE R

s * %
ikt A
A 198,

® M M
i 9°H 21

B o — 8

L B9 e

e
=]

PV §

¥ 4 b

Zh b

ik o it

-
—

H 78

-
~

11

A

@

H

%

)

n

<

Y

A

2
i

iz

S»EJ"E

%

A

#

7

HE (P

=

%

ha HE
7
HT JE

7 B Fa
B\
. &£

2

i

25

L

H

[P

9

(Fe

[}

<o

H

£

i
)

9

9

i)

fib

it

B,

B

e

va

R

e

&




Table 36, Growth and yield of soiling paddy rice,

fertilizer Plant Green Dry Dry matter CGR Loding
Variety length yield matter yield
application (cm) (kga~1) (%) (kga~!) (kgDMa~—'day~!) resistance
Amber (AM) 186 SO = 19.4 g7 © 1.4 weak
Gaiya Dhan Tosar (GD) 201 516 & 20,0 Log ® 1.5 veak
Standard British Honduras (BH) 175 432 b AL 93 ® I 2 firm
: dressing Peikuunen (PN) 167 507 2 23.0 117 2 1.8 extremely weak
b= Kinmaze (KM) 112 386 ©® 30.0 116 @ 1.4 extremely firm
< Matsuyamamii (MM) 128 e ® 9.9 126 @ 14 extremely firm
Amber (AM) 198 563 2 19,2 108 ¢ Iie b weak |
Gaiya Dhan Tosar (GD) 211 601 & 19,6 [ 18 Be 1,7 weak
Heavy British Honduras (BH) 189 S15 & 21,6 ) S fo 5 firm
dressing Peikuunen (PN) 171 A0 8 21.9 125 ab LY extremely weak
Kinmaze (KM) 123 492 P 204 [ 35 1.6 extremely firm
Matsuyamamii (MM) 132 507 ® 28.6 145 2 b8 extremely firm

* Statistically significant at the 5 % level,a>b>ec,
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Table 37, Chemical composition, silicic acid and water soluble carbohydrates in ensiled materials.

Chemical composition (DM %)

Fertilizer = Stliied ¢ NFE
Variety Crude Crude Crude Crude WSC —— AR
application Moisture NFE . acid cp
protein fat fiber ash (DM %) (DM %)
(AM) 80.2 Wl 2.0 329 42.0 14. 4 Tl 4.4 4.8
(GD) 81,14 el 1,4 838, 3 418 1511 7.8 4.0 5.4
Standard  (BH) 78. 0 1.8 2.5 32,8 13,6 o8 @ 7a 6. 1 5.1
' dressing (PN) 73,8 T2 3 2.0 2951 49,8 5 I 5.8 3.1 6.8
- (KM) 69,8 7.6 1,8 29.3 50,1 () 6,8 10,5 6.6
| (MM) 70,0 T.5 2.0 31,0 48,17 10,8 o7 11.4 6.5
(AM) 81.4 9.3 o 32,0 10,6 15. 3 bullos O 4.4
(GD) 81.5 10,3 2,1 31,4 41,2 15.0 8.0 3.9 4.0
Heavy (BI) .3 9.8 Ul 31.9 43.4 12,2 6.1 5.4 4.4
dressing (PN) 1572 8.5 e B 29,6 47,9 11,5 5.6 8.1 5.6
(KM) 13.0 10,6 2.4 3.3 46,3 11.4 6,6 10,6 4,4
(MM) 70. 8 9.2 il 3.1 47,3 10,2 6.2 3.9 5l




1able 38. Recovery of dry matter, moisture and fermentative quality of paddy rice

silages,
fertilizer Recovery Organic acid (FM %) Flieg's
Variety of Moisture pH
application dry matter Acetic Butyric Lactic Total score
(%) (%)
(AM) 88,12 (AL 3.9 0,22 0,06 1,28 1.56 85
i
(GD) 84,7 80,5 4.4 0,27 0,15 1,28 1,70 73
Standard (BH) 88.4 16, 2 3094 DLZ4 0 1.55 1.79 95
dressing (PN) 83.5 76, 1 3.8 0,25 0.01 1.98 2.24 95
(KM) 89,12 72. 6 4.0 0,30 0 2,06 2,36 100
(MM) 87.3 11.9 4.0 D52 0 1,92 1. k9 100
(AM) 84.13 80.3 4,0 B8:27 0,06 1. 43 1.176 80
(GD) 82.6 80.6 4,1 0.44 0 1. 44 1,88 88
feavy (BH) 85. 2 @l K1 vie 0.0 A.5¢ 1,82 90
dressing (PN) 87. 1 15,8 3.0 0ies 2.10 2,43 100
(KM) 87.4 74.8 3.8 0,23 0 2.40 2.63 100
(MM) 88,1 2.1 R | 0 1,76 2.03 100
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Table 39, Effect of method of fertilizer application on chemical composition, digestibility and digestible nutrients of whole crop
paddy rice silage,

I Chemical composition (DM %) Digestibility (%) Digestible nutrients (DM %)
SEEsRiLTER Variety Crude Crude Crude Crude Crude Crude Crude
application NFE NFE DCP TDN
protein fat fiber ash protein fat fiber
(AM) 9.0 4,5 30.9 41,3 ab 14,38 §5.0 3P 76,3 §1.2 3b 54 ( ab 5.9 8% 54 8%
) (GD) 8.4 3.8 32.1 8.3% 148> £3.95% 65L 51.6%°% uggb 5.4 % 49,57
Standard (BH) 9.8 5.0 28,9 {2, 5 ®% 13.8% 66,63 178 8 62.8 2 i b.15 5 il 5
, dressing (PN) 8.7 4.3 31.9 44.3 10.8 ®» 61,8 7.4 B8 %kl p3 g ék Fo Y (g5 3-8
- (KM) 9.1 4,8 30,7 43,8 11.6 ® 68,5 75.5 6.z S50 % Gl S e B
= (MM) 8.5 3.8 33,3 £5.0 % 1.8 6593 44 BLBE™ B5E e 5.6 % 55,7
I
(AM) 10.8 3.9 3.4 38,1 15,2 % 69.8 % 72.3 66,0 B 9 7.5 ® 56,2 8
(GD) 11.4 5.0 31,0 3092 3 S L 121 62.3 48,17 8.6 & 54 4°F
Heavy (BH) 10, 3 5.0 32.2 39,385 {3728 goEAS 7538 64.3 51.9 &b 1,2 > 55,8 2
dressing “ (PN) 9.1 4,12 31,7 43,3 @ 1.7 714 3% 142 62,6 55,0 % B.5 ¢ 7.2 @
(KM) 10,5 5% 28.5 43,4 * P4 ® . 9.8 3 151 61,8 52,6 &b 1.3® §7.9 A
(MM) S b 4.5 31.8 43,0 @ 11.2 % ¢6,2 ® 70.0 65,2 N P

* Statistically significant at the 5% level, a>b>c,
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Fig. 14. DCP yield in silage of paddy rice.
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Fig. 15. TDN yield in silage of paddy rice.
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Table 40. Effect of different growth stages on the LAI and yield of soiling Job's tear millet,

June July Aug,
Surveying date
30 1 14 Zile 28 4 11 18 25
Growth stage J¥ i ) H® F* Fi¥ MF M? D¥
Plant length (cm) 66 102 156 192 214 224 226 223 218
tet-chbnatie LAI 1.4 4,17 st 8.1 8.4 8.6 9.1 8.3 7.4
Fresh yield (kga~1) 71 243 439 520 575 618 646 628 609
Dry matter (%) 8.3 10,7 [15) . 15,0 iy | 2l 22.4 25.8 28.6
| Yield (kgDMa~—1) 8, 26,0 52,2 78.0 101,38 124. 2 144,17 162,10 174, 2
= Aug, Sep.
| Surveying date
11 18 25 1 8 15 ks 29
Growth stage ¥ Ji* = H* % F* MF M*
Plant length (cnm) 75 113 155 186 190 192 189 188
. ; LAl 1.6 5.6 7.4 Tt i) bislsd 6.0 518
kndierepping Fresh yield (kga~—?!) 12 303 465 514 530 520 508 479
Dry matter (%) 6,8 8.6 11.0 14,5 7.9 20,2 20,4 25,2
Yield (kgDMa~?) 4.9 26, 1 0 [ 4.5 94,9 105, 0 1138 1207

* J, jointing stage; H, heading stage; F, flowering stage; M, milk-ripe stage: D, dough-ripe stage.
¥2 |st cropping, ¥** 2nd cropping.
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Fig. 16. Relationship between CGR and mean of leaf area index (F)

upon soiling Job's tear millet.
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Table 41, Chemical composition and water soluble carbohydrates in silage materials in Job's tear millet.

Chemical composition (DM %)

NFE
Maturity (date) Crude Crude erde Crude WSC —— ratio
Moisture NFE cp
: protein fat fiber ash (DM %)
i Heading stage (22/July) 84,4 10,3 3.0 31,1 43. 0 12,6 6.2 4,2
lst cropping

Milk-ripe stage (13/Aug.) 78,8 8.5 2.8 331 43.17 11.9 T 5.1
Heading stage (2/Sep.) 8§5.8 10,1 3.0 33.4 40,6 12,9 5.9 4.0

2nd cropping
Milk-ripe stage (22/Sep.) 78,5 8.5 22t 33. 6 43, 1 25l 7.8 5.1




Table 42, Effect of different croppings on recovery of dry matter, moisture and fermentative quality in

Job's tear millet silages.

Organic acid (FM %) Flieg's VBN Recovery
Silage Moisture pH — (%) of (%)
(%) Acetic Butyric Lactic Total score T-N dry matter

1
= Heading stage 85. 6 4.3 0.42 0,06 0,738 .71 65 17.8 85.1
i lst cropping

Milk-ripe stage 80, 2 3.9 0.44 0 1,03 .47 88 11,8 90,17

Heading stage 86, 1 4,4 0.56 0 0.57 U ) 70 18.5 86.8

2nd cropping

Milk-ripe stage 79,8 3,7 0,24, 0 1,41 1,65 95 5.8 82. 1




fEN/T-N(2) L AL B MY 4 v — B WYy AL — 2 L

(%)

L. m

W e 7%

LML

a5
sam
=
]

KK EHh TWwI,

Dy

A B &8

-,

-2

@ 4

1R

7=

A

(3

i

® D 2

[}

H

il

e

)

&

h

5

i

@

B

&b
i

L

+

T~

Wi

)

I

.Ij.

b

N

A

h i v {ili #

AV =YV OEYyE I EIZ85~92% o

LAWY 4 v —U Bn @MYy AL -y

v o i,
— % @ &
1 G T T (s

gL 7%

e &K

2Z M OFRO)
W Tz
hLile#

A

s IR A o

o, A

(F3F N i

& % B b

(F S

B,

e

1 18 B

Wi ®

¥ £ L

#Hl

b

B L U
R 4F T &
7 ik ok

Y O H

<, NFE/CPl # &

° L"O}Ia. -a-/f

it e (1971),. & ¥

i 6 (1975) 1’

THRBR
A A (1
B & %
)| [ Pt
1 | I
oW
M I L
w T
/O

AR B

L

b

|

It
¢

T B,

mp kL,

g W @ W)
w5, W
2, #H B
i e o
e Il Ts
noa ks

A

VBN/T-N(%)

Y,

5 i

P/

» o

- E
R

o
b

B o

i F

L R

L2 W

il & 1,

Y g
872) 1
4 > 2

MzT

D M B




c
B

A4 L — 2 W Wi BT e o, N AXOBE, BB O
k2T TR OB DG A A, KM F RO UM DM E
Ak IS0y A S 1981b) 2 £ L 2 Z L R F WM & h 32 0 T,
W2 WA oY 4L — U BBl h-T b, KEMYK L D
ERALNDIDPLTHD. BB, ToHARESDVWTRL2EO RN

M=) b B b B

= 165, =




R ! NbhLAFY AL — Y oK

F3IWMEBVWT, HN"bPAEYASAIL—YOaRIZ1, 2FHL VI

MARMFT, FLABAMY ALYV RELEFELIR DI LE2H M

Ay
(1
e
S
t 4
A
o
3
)
=
=it
51

gl MW T, NP AHAXEHY L L —U 0 fid

HEiE 2w T Mg Lk,

n B »F &

TAL=VYBRIBOLORRRRLE T#H#HLSE, 1, 2K

o I Y N P

N
M
3
EX
S

AWMy AL —vy ThHhd5. #HikR
Biz 1 AR 3 ~5 FH0oxEPHMEIHALHERL, £2RKEREIK
doTEfEL 2,

PAL—-—VBIUOCROHDHRELE, NDF, ADF, AD-— Y #
SYBLIUAD —HEBMoODH RREKKESAEERARS (1981) ¥ ik,
Cav Mg, K B X ' Naiz & X KL %o, BUF % % % % 4 % % & 3 (HIT
ACHI 180-50%) ©, P & 4y o % & & (HITACHL 100-10% )% il v T V

Y RFEREEYTITFUORBBE(REA 19710 TEREL .

- 167 -




i " A

A4V — 7O —-BWRHYBEOEBY S BKITTable 432573 L B Y

A
Sr
(21
a
$
AL
=
[
N

D —BRABIEDPVTHE, 1, 2FHLbLIZAR

My A4 Vv—YRHBEHNY S L —YREBELTNTFEOA RS S

=
N

flw e W, HOOEM &8 X CH K20 & K »EwHdEe 2 5ELE,
YAV =Y OB ELVOTHIILESY ZTable dFx+ L B0 T
hd, LABMY A v —YVogs ks MiELRBIEL TWHBMELY bET

L, Hl 8 #H o i £ %

A

i 9 F

*‘
S
=
52

W bivic, Table 44, Table
ok Xz b, 1 HFREOHEBEMY 4L —S LslBaly oL —
BEUV 2 FROBBMY AL —Y LILBMIY AL —SDDCPLET
DNo B R & RDEHKER, DCPARKITE.OFL 6.4%B L UV6.8%& 5,
% TDNS EI259.55L53.3%8 &£ U58.0%L 53,.71%T » - 7=,

N A A V—-—TYDODNDF, ADF, AD-Y =Y, AD-—
it

EMO & & BLUNDF, ADF o #HIERE>WTHRHTable 45k
TTLERBY THD, " FLb¥HY AL L—YONDFAEBO4.4~69._6

PO G T

g
J

o
a

N
L
=
J
S

R DPONDPAXSY AL -V RS KL

o
5]
=
~
(¥
3 g
2
—
(2]
(4]
—
B
-
(e
(=

ntents: CC) @ & & 5 & w I & » ¥ B8
L., 7, ADFARHL42.8~47.1% oHIK HH, £ L THH
M B @ 51, NDFEBLUOADFOARLENBRMELE OMIE 2 &H
Y, 1 BEHY ALV CTRABMBEBEL, 2FBHS L 1L—2 Tt

ERL LB RCETFLE. ZToOoORBE I 58 2

-
e

oL Tk, W&t
KEW D T REGHRBEY, 2FBHEHY L L —UTREFABED - 12
Kbk, Mttt o TNDF ELtADFOARBAETFTLE O L =21

13
h3, AD-YV ¥ =2k, AD-YV7=Y/ADFHBLUOER

~ [68 .~




Table 43, Effect of different croppings on chemical composition of fodder Job's tear millet,

Chemical composition (DM %) Inorganic element (DM %)
K
Maturity Crude Crude Crude Crude — (me)
Moisture NFE Ca P Mg K Na Ca+Mg
protein fat fiber ash
]
4 .
! Heading 85.6 10,6 4,5 34,0 3142 F3.0 0,38 0,23 0.22 3.40 0,02 2035 i
lst cropping
Milk-ripe 80, 2 9.4 3.8 45,6 38.0 3.1 .38 0.22 027 3.06 '0.02 1. 90
Silage
Heading 86. 1 9.8 4,1 36,2 35.1 14,2 0.41 0,22 0,23 3.50 0,03 2,28

2nd cropping

Milk-ripe 79.9 8.6 3.8 34,1 39.9 13.0 0.42 0,23 0.21 2.40 0.03 1.61




Table 44, Effect of different croppings on chemical composition, digestibility and digestible

nutrients of Job's tear millet silage.

Digestibility Digestible nutrients
(%) (DM %)
Maturity Crude Crude Crude
NFE DCP TDN
protein fat fiber i
I '
s
I Heading 1o, bl 8 80,5+3.0 66.6%+ 1,3 55.9%£0.6 8.0 5905
lst cropping
Milk-ripe 88, 542, 5 803 1.8 66,62, 2 A e A 6.4 533
Silage
Heading 6:9.8%£2.17 A e o A bt =il .0 ¥ e = o | 6.8 58.0
ind cropping
Milk=-ripe 2. 3331 §1.6+3,.72 T O - A i | B .t 58,7

Values are expressed as means =£3S5D,




Table 45, Effect of croppings on amount of NDF, ADF, AD-lignin and silicic acid, and

digestibility of NDF and ADF in fodder Job's tear millet,

Chemical composition (DM %) Digestibilty (%)
Maturity AD-L
NDE - ADP kDL, —— " Sty NDF ADF
ADF
= Heading 6.9 43.9 6.3 peed oA 61.1+0.4 60.5+0,7 |
) lst cropping |
Milk-ripe B8 h AT 9.5 19.9 B2 AR By s T Y [ o R
Silage
Heading BT.3 46,5 6.6 14,2 6.7 61.4+£1.0 63, 3:4:1, 2
Ind cropping
Milk-ripe bidorde iR 8.3 19,4 9.6 55.4+1%1. 4 56 2Lt

Values are expressed as means = 3S5D,
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Table 46. Air temperature, solar radiation and precipitation during
growth period,
June July Aug. Sep.
Late Early Mid, Late Early Mid. Late Early
hir temperature (°C) 24.9 236 24,0 27.% 27.8 27.% 26.8 24.1
Solar radiation
281 351 374 530 506 470 3517 315
{ﬁﬂtnl_’zday_i)
frecipitation (mm) 412 41 44 0 41 12 & 73




Table 47, Growth stage of barnyard millet.

Date 18/July 24/July 1/Aug. 8/Aug. 15/Aug. 22/Aug, 28/Aug, 5/Sep,

lst cutting

Shirohie Jointing Boot Heading Flowering-milk Dough
! Green millet Jointing Jointing Jointing Boot Boot Heading-flowering
oo
22 Aoba millet Tillering Tillering Jointing Jointing Boot Heading
1

2nd cutting
Shirohie Boot Heading Milk-dough Dough

Green millet Jointing Jointing Jointing-boot Boot Heading Milk

Aoba millet Jointing Jointing Jointing-boot Boot Heading Milk
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Table 43, Plant length. LAI and CGR of barnyard mille:t

Date 18/July 24/July 1/Aug, §/Aug, 15/Aug. 22/Aug. 28/Aug. 5/Sep.

lst cutting

Plant length (cm) 79 112 133 144 144
Shirohie LAl 4,1 9.6 8.3 7.0 5.9
CGR (gDMm~2day~1) 53 42 67 36 (29)*
Plant length (cm) 73 112 157 165 173 196
Green millet LAl 2.4 7.3 9.1 13,2 11,2 10,0
CGR (gDMm~2day~1) 36 39 67 29 51 (25)
Plant length (cm) 64 97 149 161 174 195
Aoba millet LAI 4.9 58 10,2 4. 14,8 10,4
= CGR (gDMm~2day~1) 317 32 55 57 58 (27)
; 2nd cutfing
Plant length (cm) 64 86 116 120
Shirohie LAl 2.3 3al 3.4 Jid
CGR (gDMm~2day~1) 13 17 35 24 (22)
Plant length (cm) 72 90 147 164 167 169
Green millet LAI 7 bt 6,1 8.0 10,0 Tk
CGR (gDMm~2day~1) 14 24 21 21 38 37 (28)
Plant length (cm) 65 105 146 159 170 170
Aoba millet LAl 5.4 6,7 7,1 8.7 12,2 10,5
CGR (gDMm~2day~!) 20 32 38 45 44 34 (35)

¥ mean CGR




Time of harvesting 18/July 24/July 1/Aug, B8/Aug, 15/Aug, 22/Aug, 28/Aug. 5/S5ep.

Paddy field
Ist cutting

Shirobie pyyes 12.0% 40 400% 9.3 T4L 83 1490102 14932164
Green millet [l 551—4 L6 LIt 6.2 59.361-9 8. 5 ws.gifu 5 126.0% 5.5 162015188
Aoba millet i 10.5% 2.6 32.9% 5.9 SO.A%IL9 9600151 13660146 197.1418.1
Ind cutting
Shirohie piy 10.%%:2 i1 zz.iﬂi? 5.1 47,%11-9 6.8 53.33; 7.9
Green millet ply 10,85 2.7 2008 6.0 M5.3% 4.5  GA8E15.9 8182134 12132104
0% Aoba millet [l 6.5 5.5 SEIL 1.6 G4.5210.0 9550178 13200181 152, 6 2205
' Upland field
lst cutting
Shirohie Eﬂ? 11.:%‘1:7 1.4 31.{%515 6.4 57.&611,5 105,?214_5 125.3?14_2
Green millet ply 7,391-3 0.9 24,%3;2 3.6 37,%15 5.3 ?2.3! 8.1 103_3%‘_3 9.3 131.?74_?13 5
Aoba miller [l 5.9315 0.8 21.%312 2.2 37.%%1 1,3 ?5.35-;12.5 111.391513,3 137.?135515 1
2nd cutting
Shirohie [F;Ey 5,?[;:1 1.1 18.%3-0_? 2.1 35,%2 8.3 48.?1215 6.5
Green millet §lo 08 % 05 mAvsn e e ST3L o1 en0ks0  19.3%10
hoba millet iy 128% 14 MI% s sLi% a1 1502100 S81%148 983+ 14)

* Fresh yield, ** Dry matter yield,
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Table 50.

Air temperature, solar radiation and precipitation during growth period,

June July Aug. Sep.
Late Early Mid, Late Early Mid., Late Early Mid. Late
Air temperature (°C) 23.5 28400 2627 283 208 27.5 214 ALY 24Ln 228
Solar radiation
342 566 560 504 452 467 479 344 329 291
(Acem=2day-1)
Precipitation (mm) 102 0 38 9 43 17 0 50 13 21

=194 -
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Table 51, Plant length, LAl and CGR of Italian millet,

21/July 5/Aug, 12/Aug, 19/Aug. 25/Aug, 1/Sept, §/Sept, 16/Sept.
Growth stage Jointing Jointing Jointing Boot Heading Flowering-milk Dough Yel low-ripe
Accumulated temperature (°C) 618 1044 1237 1428 1595 1785 1969 2172
Plant length (cm) 60,2£5, 1 102,24+ 6.4 127, 2+ 6,2 128, 8+11.4 162,31+ 8.3 163,8+ 8.3 163.5+ 8.1 1850 6,7
Fresh yield (kga~1) 94,3+9.6 263,7439.5 417.2+39.2 447,938, 1 439, 041,17 370,8+40.8 2 = B 27 417,7+36.8
Dry matter yield (kga~?!) 15,01, 1 41,7+ 6.4 70, 0%6,2 88. 8+ 7.3 105,3+10,3 119, 9149 131,3£13.6 134,9%+11.4
Ear weight / yield (%) 0 0 0 0 7.2 12.0 24,3 33.5
LAI 2.6 6.2 8.6 T2 7.1 5.9 6.1 4,12

CGR (kgDMa~lday~?) 1.8 4.0 2.1 2.1 2.1 1.6 0.5
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Table 52, Air

temperature,

solar

during growth period.

radiation

and precipitation

Sep.

Early Mid, Late

Air temperature (°C)

Solar radiation

(e /n~2day~1)

Precipitation

(mm)

Aug,
Early Mid. Late
A ey R R e
493 355 319
345 §4.5 245

25.8 24.0 211

366 440 233

49.5 1.5 56,0

- 200 =




20,

== 5’

July

July

Aug.

Aug.

Sep.

Sep.

Sep.

Sep.

Oct.

Seeding

Emargence of seedling

Internode elongation stage

Boot stage

Heading stage

Flowering stage

Milk-ripe stage

Dough-ripe stage

Ripening stage

Fig. 18. Growing process of common millet.
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Photosynthetic rate (mgCozdmhzhr

« 19.

40
]
30
20 I~
19 -
0 1 ] ] ] |
0 10 20 30 40 50
Air temperature (C)
Response of photosynthetic rate to air temperature in common millet.
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Photosynthetic rate (mgCoz=dm ~hr ')

40

30

20

10 |

o ! ! ; |
20 40 60 80

Light intensity(Klx)

Fig. 20. Response of photosynthetic rate to

light intensity in common millet.
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Tabhle 53. Growth habit and yield in common millet,

22/8 30/8 6/9 1379 20/9 27/8
Plant length (cm) 102 142 163 73 178 1171
Fresh yield (kga~1) 216 336 361 432 456 440
Dry matter (%) 12.1 12.4 16.4 jRyey 287 1 26.1
Dry matter yield (kga—1) 28.1 41.17 59,3 14.1 105.3 RS
| Grain-straw ratio (%) 0 0 3.0 18,8 28. 1 38. 0
| LAl 3, 1 2| L 5.8 8.0 1. 2 B8

(GR (kg DMa~lday~1) 2 =8 il
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Table 54, Chemical composition and water soluble carbohydrates of some millets as a silage

material,

Chemical composition (DM %)

Crude Crude Crude Crude WSC Lignin
Moisture NFE
protein fat fiber ash (DM %) (DM %)
Italian-millet 69,0 9.5 B8 49 .2 32,2 1.3 5.8 16. 9
Barnyard-millet T, 2 Lilise? 1.8 48,0 219,42 9,8 ) 15, 1

on
w
¥ .
o
oo

Common-millet T4 0 10,3 2.1 54,9 26", .2 i o




Table 55, Recovery of dry matter and fermentative quality in some millets silages,
Recovery Organic acid (FM %) Flieg's VBN
Silage of (%) pH (%)
dry matter Acetic Butyric Lactic Total score T-N
i [talian-millet 822 4,6 I 3:8 0 s 30 2.5 51 13,6
= (60.2) (39.8) (100)
I
Barnyard-millet 28T 4,8 j L 0 090 2.:29 53 26,3
(69.9) (30.1) (100)
Common-millet 84,5 3.1 0.45 0 S R 96 5.4

(22.4) (77.8) (100)
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Table 56, Chemical composition, digestibility, digestible nutrients and digestible nutrient yield in some millet silages,

Chemical composition Digestibility Digestible Digestible nutrients
(DM %) (%) nutrients (DM %) yield (kga~1)
Silage Crude Crude Crude Crude Crude Crude Crude
Moisture NFE NFE DCP TDX DCP TDN
protein fat fiber ash protein fat fiber
Italian-millet 71.2 9.0 2,8 38,4 405 8.3 68,3 77.4 60,1 45,9 6.1 53.4 6.5 56.6
Barnyard-millet 75.6 10,2 39 0360 3R Lilsp 68,3 77.1 59,4 49.4 7.0 54,3 6.3 48,7
Common-millet T4 10,3 4.6 3R 42.9 9.4 el 62,4 53,5 50,0 7.4 52.9 8.1 51.1
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Table 57. VYield and WSC content of two-rowed barley as a silage material.

Plant Fresh Dry matter Dry matter Grain-straw WSC
Ripening stage length yield yield ratio®
(cm) (kga™1) (%) (kga~1) (%) (DM %)
Hilk-ripe (M) 107 425 25.6 109 24,1 9.7
Dough-ripe (D) 107 455 29.5 125 31.0 11.9
fellow-ripe (Y) 110 450 33. 5 151 45.1 11519

* Grain weight
X100 (Dry matter),

Total weight

= 221 =
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rable 58.

Some treatments of additives and wilting to whole crop of

barley as a silage material,

two-rowed

Growth Stage

Treatment

WU Milk-ripe Control

(] Wilting

DU Dough-ripe Control

DL Lactic acid bacteria inoculant (LAB) 0.1 %
DCsp Cellulase 0,02 % additive

DLC, LAB 0,1 % + Cellulase 0,01 % additive
DLC, LAB 0.1 % + Cellulase 0.02 % additive
iU Yellow-ripe Control

YL LAB 0.1 % additive

YCop Cellulase 0,02 % additive

YLC4 LAB 0,1 % + Cellulase 0,01 % additive
YLC, LAB 0.1 % + Cellulase 0.02 % additive
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Table 59,

Moisture content and fermentative quality of

two-rowed barley silages.

‘_ Organic acid (FM %) Flieg's
Silage Moisture pll -
%) Acetic Butyric Lactic Total score

MU 4,5 0,18 0,15 3,47 3.80 85
MW 4.8 0,23 0.17 5.00 5.40 85
DU T 4.4 B, 23 8. 11 3,93 4.21 85
DL 1.9 3.6 0. 16 017 4. 12 © 4.45 85
DC, 72.4 3,0 0. 24 0.01 4,93 5. 24 95
DLC4 12.0 30D 0,24 0,08 418 511 90
DLC, 12.4 3.5 0.21 0,03 5,30 5,54 95
YU 65,1 4.2 0,16 0,15 3,28 3.89 85
Y1, 64. 9 3.6 0.14 .17 3.852 3.83 85
YCs 64. 9 3.1 0.20 0.08 4,07 4,35 85
YLC,q 65. 9 90 0,20 0,08 4,26 4,54 90
YLCo 64,6 3,5 0,17 0.09 4.38 4,64 85
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Table 60, Effects of additives and wilting on chemical composition, digestibility, digestible nutrients and digestible

nutrient yield of barley silages,

Chemical composition Digestibility Digestible Digestible nutrient
(DM %) (%) nutrients (DM %) yield (kga~1)
Silage Crude Crude Crude Crude Crude Crude Crude
NFE NFE DCP TDN DCP TDN
protein fat fiber ash protein fat fiber
MU 11,7 3.4 35.8 39.1 9.4 74 817 60 58 8.7 59.8(100) 9.5 65,2
MW 10.9 ) 389 43,6 9.4 74 81 61 64 8.1 60.7(102) 8.8 66, 2
DU 7.5 %3 N g 9.8 54 70 58 66 4.1 58.3(100) et T2
5 DL T4 et Zanh s e 95 54 66 56 69 4.0 59.6(102) 5.0 77.0
br DCs 7.4 2.4 2508 54,8 8.8 57 83 55 72 4.2 62.4(107) 5.3 80,6
DLC4 el ja b 26,4 55,12 9.0 58 66 54 71 4.1 61,0(105) e 76, 3
DLC, (| 2.6 ohl R h5h 9.3 57 85 55 72 4,1 63.0(108) 9.1 78. 8
YU 7.0 2.+ 224 50,7 8.1 58 11 43 14 4.1 62,2(100) 6.2 93. 9
YL 6.7 2.4 21.6 61,0 8.3 60 75 45 74 4.0 62,9(101) 6.0 95,0
YC, 7.2 22 198 82,6 8,3 66 82 43 71 4,8 65,3(105) 7.2 98. 6
YLCy 6.9 2.2 20,0 62,1 8.8 61 83 45 76 4,2 64,5(104) 6,3 97. 4
YLCs 6.8 2200 19.6 62.7 8.4 64 79 45 {i] 4,4 65,9(106) 6,6 99,5

Digestible nutrients yield were culculated by dry matter yield and digestible nutirents,
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Summary

A

The improvements of productivity of grassland and the efficiency in
utilization of the produced forage are earnestly needed. This study was
undertaken with the view to encourage forage production in
warm-temperate zone through improvements of cultivation and ensiling
techniques and estimation of nutritive value using corn, sorghum, paddy
rice, Job's tear, millets and two-rowed barley as whole crop silage,
which are suitable for cultivation in the warmer areas of Japan. The
results summarized are as follows:

At first, the present situation and subject of dairy husbandry and
beef industry in Japan have mainly been described. Livestock farms are
limited in arable land in warmer districts of Japan. Author point out
that the problems regarding forage production and reasonable making
and feeding system of whole crop silages have come to occupy an
important position. The practical method for utilization of forage and
the ensiling technique for whole crop silage have also been discussed.

There are limited studies on corn silage in warm temperate areas,
although much have been done in cool temperate regions. Therefore
studies were carried out to determine a characteristic of corn (Zea mays
L.) produced wunder warmer-temperate conditions with reference to
growth, yield, silage fermentation quality and feeding value. Wet
endurance differences among varieties were also investigated from the
view point of production stability of corn in fields converted from
paddy field. The results obtained are as follows:

Late-season corn varieties had higher dry matter yield and rate of
ear production than the early-season varieties. = Consequently, the

former varieties had relatively superior fermentation quality and
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feeding value of silage to the latter. No significant differences in

fermentation quality and feeding value of silage were obtained among
two tured type, although it is known that the relatively late matured
types had lower TDN content in Hokkaido area where the growing period
is shorter. Differential wet endurance was found among the varieties.

Generally, the late varieties had more wet endurance than the early
varieties when flooded at 5 and 8 leaf stages. The varieties of Japanese
and South-east Asian origins had greater wet endurance. Therefore

varieties such as most suitable for cultivation in fields converted from
paddy fields were suggested. Flooding treatment had no effect on DM
digestibility  determined by in vitro method.

Sorghum (Sorghum bicolor Moench) is a promising forage species for

warm-temperate area but unlike cool-temperate area, limited information
is available on its eco-physiological characteristics, production
potential, fermentation quality and feeding value of the silages. The
objectives of this study were: to determine the eco-physiological
characteristics, production potential, fermentation quality and feeding
value of silage, the optimum stage of harvesting which leads to maximum
digested net energy per hectare. The results obtained are as follows:
The silage can be divided into two main groups on the basis of
plant morphology (changes in the length and leaf number per stalk) in
relation to planting date: in the first group (unchanged types) changes
in the leaf length and leaf number per stem are not apparently
influenced by planting date, however the second group (change type)
comprised of those genotypes whose leaf length and number per stem
vary according to the planting date. From the view point of mono-oligo
saccharides content of the stem, sorghums were separated into two

types: the sugary and non-sugary types. The former type is most

= 2=




suitable for making whole crop silage because the stalks contain much

sugar as fermentation substrate. Regression equations were derived to
predict the mono-oligo saccharides content of sorghum stalk from the
Brix sugar rate. In terms of the DM digestibility, sorghum parts were
ranked as follows: ear > leaf > stalk. These results showed that ear
development imparts favorable ensiling characteristics and plays an
important role in the wuse of sorghum as whole crop silage. Thus,
genotypes with high sugar content and ear production are most suitable
for making silage from the view point of nutrient value.

The results of fermentation quality of whole crop sorghum silages and
digestion trials using sheep, showed that with the exception of the
non-sugar type sorghums, the fermentation quality of sorghum silage
tend to be high. The TDN content varies with cultivar, cultivar with
high sugar content and high rate of ear production had the highest
(65 %) wvalue, being almost the same as that of whole crop corn silage.
Digestion trials of sorghum silages ensiled at different growth stages
were carried out using sheep and dairy cattle. Dairy cattle could not
totally digest the grain, especially many indigestible grains were found
in sorghum silage ensiled at the hard-dough stage. On the other hand,
in sheep this was not observed with any of silages made at the different
growth stages of sorghum. As the digestive capability of these two
animals differ. estimation of the nutritive value of whole crop silage
determined through digestion trials wusing sheep are not reliable for
the estimation those of cattle, because the TDN content of sorghum
silages made at the hard-dough and ripe stages of sheep were higher
than those of dairy cattle. The results showed that the soft-dough

stage was most suitable stage for cutting sorghum intended for sorghum

silage.




Studies were conducted to determine the species of paddy rice

(Oryza sativa L.) most suitable for making whole crop silage. The

growth, yield, fermentation quality and nutritive value of silages made
from two indigenous species and four exotic species were examined. The
lodging resistance of indigenous varieties was much better than that of
exotic types. The DM content and DM yield of indigenous varieties tend
to be higher than those of the exotic varieties. Furthermore, the
fermentation quality and nutritive value of the silages made from the
indigenous were better than those of exotic varieties. Therefore, the
indigenous varieties were more suitable for making whole crop silage in
warm-temperate areas.

The suitability of Job's tear millet (Coix lacryma-jobi L.) for the

preparation of whole crop silage was examined because it could be
grown at paddy field. Job's tear millet was sown in a well-drained paddy
field and intermittently irrigated after Job's tear millet reached the 5
to 6 leaf stage. Job's tear millet produced satisfactory yield and even
good aftermath growth was possible. To determine the most suitable time
of harvesting to optimise both yield and silage quality, studies on the
effects of growth stage on the ensiling characteristics of Job's tear
were initiated. Ensiling at milk stage produced silages with the best of
fermentation quality. At the milk stage, the DCP and TDN contents of
Job's tear millet silages were 6.4 % and 53.3 % respectively. These
values are similar to those of sorghum silage. It was concluded that
Job's tear millet was suitable forage species for cultivation in paddy
fields and could be satisfactorily ensiled as whole crop.

The ensilibility of whole crop millets which originated from

Shikoku area were evaluated. Common millet (Panicum miliaceum L.),

barnyard millet (Echionochlora utilis Ohwi et. Yabuno, Bems.) and

b




[talian millet (Seteria italica Beauv.) produced higher DM yield within a

short period of time under good management practices. The fermentation
quality of common millet was higher than the others, Italian millet was
ranked second to common millet. The DCP content of the silages made
from these crop were high (6.1 to 7.4 %). The TDN content (53 to 54 %) was
not significantly different among the silages and was either the same or
lower than that of sorghum silage. Common millet was considered the
most suitable species for making whole crop silage, whereas Italian
millet would be better for hay because its fermentation quality was
relatively poor. Barnyard millet would be better for use as green
forage.

The yield, fermentation quality, and nutritive value of two-rowed

barley (Hordeum distichum L.) influenced by the growth stage were

assessed. Furthermore, the effect of cellulase or lactic acid bacteria

additives on the fermentation quality of dough or ripe stages of

two-rowed barley silage was determined. Tow-rowed barley grew so fast

that it reached the dough stage by the end of April. Consequently, it is .
suitable for making whole crop silage. The DMyield of two-rowed barley
at the dough and ripe stages were 125kga”' and 151kga™', respectively,
similar to that of Italian ryegrass. The pH of two-rowed barley silage
was high, with the exception of the silage made at ripe stage. Although ]
the content of butyric acid was small, the Flieg' s score of these silages
indicated that the fermentation quality was “excellent' due to the high
lactic acid content. Lactic acid bacteria and cellulase treatments
improved fermentation quality of silage and reduced the pH value to
4.2. The DCP and TDN contents of the two-rowed barley silages ensiled
at milk, dough and ripe stages of growth were 8.7 and 60.0, 4.1 and 58,

and 4.1 and 62 %, respectively. Cellulase treatment improved TDN
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content of silage. Hard-dough and ripe stages of two-rowed barley were

most suitable for ensiling as a whole crop silage because these stages

were associated with high TDN content, TDN yield and fermentation

quality of silage.
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