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Studies on Silage-Making
XIV, Making and Feeding Value of Fresh Rice Straw Silage

Hiroshi SuToH, Seiichi Funiwara and Senji UcHIDA

The Authors attempted to make the silage of fresh rice straw, because utilization
of the fresh rice straw, which is sent forth from the combine in harvesting rice, is
important in dairy farming. The fresh rice straw from the combine was chopped and
ensiled in the experimental silo, The additives used in the present experiments were
molasses (5 or 6% ), molasses-urea (morea) liquid feed (6%), peat with morea liquid
feed (6%), bagasse with molasses (6%) and beet pulp with molasses (6%). Several
lots of these additives as well as that of control without any additive were set up.
The quality of silages produced was examined by estimating organic acids, pH values,
provitamin A and chemical composition. Moreover the digestibility of these samples
were determined by feeding them to goats.

1) The good or excellent silage, which was very palatable to ruminants, was made
from the fresh rice straw. Namely the score by FLIEG's appraisal method was 70 in
the control-lot, 95 in the three lots of morea liquid feed, peat with morea and molasses,
and 88 in the bagasse with molasses. These additives had the effect in the improve-
ment of quality of silage.

2) The fresh rice straw silage had a pH 4.14, dry matter 28%, lactic acid 1.14%,
acetic acid 0.37%, butyric acid 0%, pro-vitamin A 0.39mg/100 g, digestibility of organic
matter 489, DCP 1.79% of DM and TDN 40.9% of DM. It was confirmed that the
fresh rice straw silage could be effectually utilized as fodder. And also it is advisable
that the silage of fresh rice straw should be used together with that of grass.
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Table 1. Outline of Ensiling Fresh Rice Straw

0o~ .. |
£ Additives =
( : SREE § ‘ @ Dg; ) =
. Experimen- |2 $E 2| 3 >l B € 3 OZ
INo. Lot . > g = 5 Elg Ze B & &
tal silos SER 2 Types el ‘ ] gg g = »
=8 =
| 1 ¢ 2 | == 2| ]
| (kg)| (Ag) (%) | (k) (¢ /£)(kg/mi)
1 | Control ‘ 1.5} 0.45 None 0] 0195 488 lNone
Morea liguid 4| Morea 1%
? 2 foed i 1.5 0.45 liquid feed 90| 61204 510 do. ] %
3 . Bottle ] e
2 Peat with } N
=X LA made of Peat with
5| 3 .?ég(riba liquid polyethy_ ‘ 15048 = o 90 | &2.04 510 | do. §
=3 len ! =
- [ 4 | Molasses “e | L5 1 0.45 Molasses | 90| 6|2.04 B0 | do. | =
’ j Bagasse -
saB%mﬁeW“h J 1.5 | 0.45] with 0| 6204 510/ do.
i molasses 1 | molasses
= } | Experimen- “ 2 ! | 0
Z | a | Control “Xperin 60 | 18| None |0 | 0|78 | 30| 48| §
4 | | Mo1 ea liguid || made of Morea | § Z
é. l‘ b J iron [ o0 18 liquid feed 3.6, 6|8lL6 37| 406 Eg
@ =g
5 Bag made l Beet pulp ®3
gE Beet pulp (| from butyl 70 | 2| with a2 6|2 2
) gum sheet* | molasses | |
5 \ J S ) | (t)} i ‘ ‘ x
% E A [ Molasses { p(egéllasriel;)i 1a ‘ 50 ‘1 500 | Molasses {250 5 5, 750i 440 { 340 ]
W= } i i ! i

* 110cm X 180w, ** 192cm X 287cm x263cm. 1) Estimate



19704F10H FH: 75« R - AET 94 L — v OBERICE T AR 61

B L 6%, 3RBELVTOEERSY— MUBREIRLELVTHREC—F, 4138y, b
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{#E 7. Table 4 | /J\L* ﬁfﬁv*@ﬁ‘mﬁ@u, BROY A nrE, TEENOYAL—-VOL
BBIVEEGZHEL, BESEZROWICEFICONT, REEHEETS L LI, HILED
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Table 2. Chemical Composition of Fresh Rice Straw

Crude
protein

%) (%)
1.4

Crude fat ’ NFE ‘ Crude fiber ' Crude ash Carotene

Dry matter ‘
%) (% (%) (mg/100¢ )
33.4 17.6 1.949

32.0

Percent and mg/100¢ of dry matter
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Table 3. Chemical Composition of the Additives used in the Present Experiments

Moisture g;;lt%?n ’ Crude fat ’ NFE } Crude fiber| Crude ash

| %)) (%) %) %)] %) (%
Morea liquid feed 47.5 | 4.6 0.8 21.7 — 5.3
Peat 12.5 9.8 1.3 38.0 20.3 18.1
Beet pulp 15.3 7.8 0.4 54.6 18.9 2.9
Bagasse with molasses | 18.8 ‘ 8.1 [ 1.1 37.3 20.3 14. 4

TET BT EBEDLNC.
2. BB E M oREOF+ Ry PARERMEDERIEIICUTTH 7. LD,
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Table 4. Crude Yield of the Fresh Rice Straw Silages Produced

) Crude Yield ] Date | Duration
No. Lot Silage Of the Of the Top spoilage | opened of
o d%l ved amount | volume storage
® | ensiled | ensiled 69
(%) (% (% (¢ )\ (%)) (days)
- 1 { Control 1,936 99.3 l 41.0 2.5 \ Jan. 21 76
X Morea liquid }
?E 2 feed 2,014 98.7 i 56.6 2.8 27 82
=1 Peat with morea 100
§D 3 liquid feed 2,016 98.8 94.7 4.7 28 83
: 4 | Molasses 2,003 98.2 60.1 3.0 | Feb. 3 89
5 | Bagasse with 2,016 8.8 7.0 | 0.3 3 ‘ 89
(mg) (mg)
E? Control 76.60 9.2 98.2 | 38.99'| 50.9 |March 3 117
g. b | Morea liguid feed 80.30 98. 4 97.0 3l.86 | 32.3 | Feb. 17 103
=} .
o0 Beet pulp with ‘
51 C | molasses 93. 47 98.2 ‘ 0 0 'March 10 124
= g ‘
% g1 A | Molasses 0 0 March 10 101
wr ‘
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BEIVREANSTARMEDS S o EbEP 7. FIEOENOREVTHORZEOEHCLLD
DEBDLNDE. LpBICER?2 TR, BESSERICAEL, MEXTRENY, =LV 7RIKT
B%EELI. ZNRFLUTERNBEHEK TR EERELE UL, TOT EEES 2
77 EBOBIX, WEEERAKLT, YMulAOEEEEREETACEIDEERCEETRTS
DTH5. ERIOEMYy ol LT 2BER, BEFHENIL, BEERRL ML T
COEONEHREEBS LEDBERIE, ERNKBEREZATH 3.
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Table 5. The Quality of the Fresh Rice Straw Silages Produced

R . . . Ammo-
Mois- Lactic | Acetic Butyric | Total| Evala-| Total |=: @/
No. Lot. ture pH acid | acid | acid | acid | ation ® N r(xéac NI 100

%) (%) ()] (%) %) (26| (Score)|(mg/100¢ )mg/ 104 ) ( )
1 | Control 7000 412 0.36| 0.29 0 |0.65 70 | 202.3 8.3

2 %dea liquid | g5 0 1 4.31 | 2.46| 0.45 0 | 2.8 o5 | se2.9| sL.7| 14

Peat with 3
3 mores 69.8 4,21 | 2.13| 0.40 0 2.83 a5 324.6 34.41 11

T juswuLIadxy

4 | Molasses 68.414.11 | 2.15| 0.4 0 2.59 95 267.3 27.6 | 10
4

5 Bagasse with 62.8

molasses .20 1.71| 037 0 2.08 83 222.8 14.4 7

a | Control 71,91 4.14 | 1.14| 0.87 0] 1.43 95 217.3 11.9 6

If\gggea liquid| g9 5 | 437 | 2.00| 0.41| 0 |241 94 | B448| 641 12

Beet pulp
c with 62.2 | 4.15| 2.25| 0.29 0
molasses

by
gl
1N

93 257.1 10.7

'z JuswiLiadxy
=3
=

Molasses 68.6 13.80 | 2.25, 0.4 0 2.65 g5 201.6 10.7 5

g 1uaw
aedxy
>
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AZTSWHEAV—CREBAELT, MBHLIOEHFCH T EEZRLTVS. T1E0H5,
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BICAERNE &7 5 72, %o&%@hpﬂﬁzmbt 2, ER1ITE, BEIVRIKD
4117, EEBIDEI VRENKTIZ3.80&71D, ZOEALIHY OBIRA 27 71T JKHE
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Table 6. Simple Test of Palatability of the Fresh Rice Straw Silages to Live-stock

No. Lot Dairy cattle Sheep Goats Swines

Efj 1 Control + =+ H +
g ..

@ 2 Morea liguid feed + -+ +H +
% 3 Peat with morea + + + +
= 4 Molasses + H + +
= 5 | Bagasse with molasses + + + +
% & a Control + + N 4
2% b Morea liquid feed 4+ + i i
L c Reet pulp with molasses. e 4+ 1 +
g

E;g A Molasses +H -+ + -
we

— 1did not eat entirely, + :ate with difficalty, + :ate normally, H#: ate with guste.

B, EER2, 30HE4ECOVT, YFE2HE (m’:?ﬁ:%kg 24kg) Y LT, AHAHE
RECLY, BERSF VyHFHEICLESBD, ERSIEICETEZH»2T, 20580 LT
BAEREL. TOREZ Table7 0L 5 TH 3.

Table 7. Palatability of the Fresh Rice Straw Silages to Goats (per head for 20 min.)

b. Morea J c. Beet pulp ‘ .

] a.  Control liguid feed | with molasses A.  Molasses

Amount consumed (g | 12.0 545 | 54.0 61.5

DM consumed (2| B8 17.2 19.3

DM/kg BW (@) 0.067 | 0.336 } 0.343 | 0.3
|

Rate of DM consumed | 1.0 | B.0 ‘ 5.1 { 5.7

Table7 OFEEARE LkeH 72 b OBmHERRIE, WEFA4 LV —JEHELT, L7, B3
YIREE — oS, I VR4 LU BMERETNEXY, EICERSOEI VYRDY
AL —IM, SBEHAL—Y 1 LT57HEREERL, LFEOLWT EERLE.
CNIEE ST, ZNSOERMEZ VFHOB B L HRMTHI T EHEHOND

5. EARTSHAL—COBEILRERAEESE £H2 5030 OOT, HLED
TEFITIE o 7275, EBEEICEA 2 ) TY 5477 ABEEEZ R0, TOMRE XUHELE
T Table8 0L >5THS

Table 8 . Digestibility and Digestible Nutrient of Hay (Basal Ration)

e |
Efaef piz%s;ﬂ Coade | e | Cpade | Y H ToN | poe
. %) () ) (%); (%)] (%
Composilion ' 86 5 13.0 | 1.7 31 7 26.1 | 14 O
Digestibility { B3.8! 6l1 1 38.1 62.0 | | 71.8 ‘
Digestible nutrient | ‘ 49.3(57.0) (9.1)

552\ 7.9' 0.7 196 20.2

( ) Percentage of dry matter

Tl A V— U DELEFEOHERI Tabled Dk D 5.
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Table9. Digestibility and Digestible Nutrient of the Fresh Rice Straw
Silages Produced

Dr3 Organicl‘ Crude |Crude| Crude |Crude |Carotene|
No. | Lot ’ ¥ ! A NFE |4 TDN
‘matter matter ‘protem fat fiber | ash (mg/100¢)
o |Composition (%) 28.1| 22.9 11| 07|3iL7| 94| 5.2 0.39
a | B |Digestibility (%) 48.0| 42.1| 49.2 /436 53.9
S H 3 H
A Eﬁﬁﬁ?e o no| o0s 03|52 51 1.5
Hz(bmpmhmn(%) 30.8] 2.3 2206| 0.7|123| 9.6| B5.6 0.42
b |85 8| Digestibility (%) BB | 62.2| 48.9[45.2 | 57.0
~E8 Digestible
Sagest (%) 13.0 16| 0.4| 5.4 5.5 13.4
\ |
g YlComposition (%)| 3.8 26.6 16! 07!18.9, 85| B.2 0.34
[¢
¢ |55 Digestibility (%) 53.0| 44.9| 34.5|38.0] 56.5
252
% ™ g |Digesttble 4
8 Slneiniont %) 14.6 0.7| 03] 92| 48 15.3
£ |Composition (%) 3.4 | 25.2 1.4| 08134, 97| 6.2 0.61 |
A | E |Digestibility (%) 58,11 20.1| 33.0/583.4] 63.3
om0 -
g |Digestible (%) 19| 03, 03| 71| 62 14.3

Table9 D BEAL AL &, AERHOOWHLRR, HEBIM L —I4B%ICHL, =L TRIDVA
L—U51.5%, BEIVEREZEE—- PNV TENGAV—U55.0%T, RIIPESDTTEDD
2, BRINXOETRIG L T 5.

HME vy BORIETE, TVvTRNFA V-8, BLTE2ELDIELEEL, o &
HE 62.2% %R LI, COMBRIEIEELDOABETOMBE~FTEYY. BIvBEFL—
PV IR A L=V DO E o EFILRIZ ST, WEOTNID LT HITHND
BTHote. LHLT, EB3 (ARHOYAV—UHZ Y X/ BEOMHIEN 2040 BXIC
EEF L TOERRE, Bo=xDEROHDBON RBECOHFEOERELRE LCED
FRARRTEHBOAEHEEEINS. COCZETDOTREDTERE L. HEOHE
1, BIMHORRAICE T, HWEDERBREDLNS.

FHTRERY ZITMKLTHA LV—C58BE LT ECHELEEEE LY, TOHRIRY
BLEXDLSDUABNLDTH 72, UL LARERTOET F¥VA L—IJBLTE, H
oW pEET 5 THRELTH2ERYOBARSIBICEE LT, EANET IV v—v
BT, DFRICENHEREG TS, ULAUVEZ Y IH2BZITH LT, WREY S
HA U —UTIR2HBETBDE L, HEHETREZZICH LIS E, E7 744 L—VDIESIH,
DOENEREL . LBLEVTREIVHIVERINLDORAEMZRNTAIZICX S
T, BERLPALTZXIICRALS. INLDIEDD, AV TH4 b— IV ZRAICHE
L, »OBEBEOHILROETH IO LEET 5WRICENT, =7 - I VIELOHHA
13, BEDDLDEEZDLEMBTES.

SEICINLA 2T 534 v—0EYho DCP, TDN D434 7R3 & Tablel0 0k 5T
5.

Table 10 OFER LY, 7 544 v — I OFEEHMEMEIZ, 1277 ® DCP 1.6%, TDN
39.7% B ZRILD, DEPICEALZLDEABTLENTES. FILHETIHEAE, TR



66 Bl RERBEBEZRBE HEIHZF

Table 10. DCP and TDN Content XD LESBOERERTEDOLMEEZN
of the Fresh Rice Straw A1) 7 Z{’LlC"XﬂL LTEL T%ﬁi—m bﬁ:%é
Silages Produced
‘ 2, DCP O&&ED, WMRMNOBE&DL.7%
No. Lot DCP | TDN e i, 5.2% &7, ¥3EDEBIC
[ %4 o s
2 | Controt BB s omivEEm e— LT ENO BA
b | Morea liquid feed 5.2 | 43.B 3, RIng0ESSIMLY, SEMEERE
¢ | Beet pulp with molasses 2.3 48.1 (IR, Tn5,
Percentage of dry matter VI FEOMEMNL, B4 2T 05, BEH

FAV—IRBSN, AEEELERDS 2T FICHEETE00ELNE LML
Ti, HAV—UERBERTHICHICD, BLUT, EIY, EIVEEY— MW TREEERRN
TECEE, FOREREXLTELY, FThYAL—VOEBRESHRETL DI, BED
BT EMmb.

LALT, —BIta—vHq4 Lb—U0ESA( L —IIHEE LT DCP % TDN BHENDT,
B—542X0b, (HOBEOVA V—VDPHEERELBERETEIESET L. &
EAREFA V-V 21T LTEY 34 V-V % 1 OERIKRERET R ETNE, XF
DRWERL T, TORABHELARETEDDOERADNS.

= B &

A FDIAYNA VIR E - THETBES 2770 BENFAEZ BE LT, hzH4
VDB A EAEL .. EERMWECES, L7 (I vRIREEE, 6%), I
IV (5%RIE6%), EVTREL— (6%), EIVEENSHR (6%) RNOBEREH
9, EBRYAL—VBIUOERYA CERL, TELEY3A L—YOREBLUREMEES
RE LY. ZOERERSEQLSTH 7.

1) B4 5750 BRINEBICZ - THHRD BED 44 L—UBEBohk. Ll
Y, BLUTHBENREORERD O BEEORINCE T, REDUENRALLN, FEDLUEF
DIEET A T EBEDS NI

2) HA 2T 594 V- OFERAONEILRIZI8H T, HEROEREA X7 5 DELETITEN
ETH 7. DCP1.7%, TDN AIBILH Y, 4 L —J{Lic X W RBEOETFIR B o
57z, :

3) LT, EIVEEORMICE ST, ¥4 L—VHESEDEIEDEET 2 EERED
S, '

4 BA 2T S5H 4LV —DIlE, AunFYRERL,TED, HiH1.39m/100¢4 5 ATH
B EBED LN

PRk oT, a4 N0 EVCE S TETIEA XTI DOHA V-0, FIALEE
RABFETHACENBEDLNS.
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