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Studies on Silage-Making

(XX) Chemical Composition of Rice Plants at Different Growth Stages and
Feeding Value of Rice Plant Silage and Rice Plant Hay

Senji UcHipa, Hiroshi SuToH and Shinji IMAI

This experiment was conducted to find the feeding value and quality of rice plant
silage and rice plant hay. The chemical composition and plant yield at various growth
stages of soiling rice plants (Oryza sativa L.) were examined. And also the quality
and feeding value of silage and hay, which were made from rice plants at heading
stage, were estimated.

The results obtained were summarized as follows:

1) During the growth stages of rice plants, contents of crude fiber, lignin and cilica
in the plants were high, and contents of crude protein and soluble carbohydrate were
low, when compared with contents in common grass.
© 2) The yields of dry matter and crude protein per 10 ares were 850 and 81 (kg) at
heading stage, 996 and 83 (kg) at flowering stage, 1225 and 94 (kg) at dough ripe
stage and 1473 and 104 (kg) at yellow ripe stage.

3) In vitro digestibility of dry matter in the plants obtained by an artificial rumen
technique was 46% at heading stage, 43% at flowering stage, 44% at dough ripe stage
and 54% at yellow ripe stage.

4) The resultant silage had a pH 4.77, dry matter 24. 8%, lactic acid 0. 40%, acetic
acid 1. 06% and butyric acid 0.55%. The score by FuLIEG’s method was 7. Estimated
from results of digestion trial with goats, digestibilities of organic matter, crude
protein, nitrogen free extract and crude fiber were 52.3%, 53.6%, 41.9% and 63.3%,
respectively. DCP and TDN % of dry matter were 5.0 and 45.0.

5) The feeding value of rice plant hav was examined by digestion trial. Digesti-
bilities of organic matter, crude protein, nitrogen free extract and crude fiber were
56.3%, 52.9%, 55.6% and 59.6%, respectively. DCP and TDN % of dry matter
were 6.1 and 48.6.

6) No essential difference was found between the feeding value of silage and that

of hay which made from same rice plants.
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1. HEARDEEECHEE EZBBMEICHB L7214 % (Oryza sativa L) &, [BlLIKEE
SR B EEOKEBE (MLUTHEE) 13¢ ICEEEIC X - TI19714E5 21 H K MERE L,
ERYAEA—RETRIELASDOTHS. FEEIZI0aHY 8.5k T, REIIERED VA
RYTH-To. FEEEED, BEEIICH-RERA (3 x40) #2100 4D 210k EL, EIEL
LTi0e %% (N) 14. 7k, ) v (P.05) 14.0kg, #1Y (K0) 28. 16k % 8 EICH 0 Tl
Lic. 728, WREHE 4[|, 5HREHREE S EEA L.
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Fig. 1. Plant Height and Yield at Different Growth Stages of
Rice Plants
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THy Z2—TH2.4m OEIITALL, FHLEOWHETHA L—U 2 L. EREER
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Table 1. Outline of Silage-Making

Size of silo Ensiled Durgftion
Crude yield | Top spoilage
; Depth amount Pressure storage
Diameter (o) | ~(ony ) (hg/me) (days) (%) €2)
56 88 80.0 0w | 88 o4 | 101

WHEILE > T4 V— VRSB - foiER, HREIE 97.4%, LEEEIZ10.1% TH
-7z,

DoiES, YAVv—VRAODLEA—DOBEXA FEMWT 5T 3L, HEIKIET TREE
BL, BN ALELTHE L. HEBDETRERTIREZELX.

3. BEEB TEEV-VAV—YBIUEERKDE, 2BEOEHYF (KEHW0GO
HAY—2 V) 20T, BIRBABCROBILEREEE L. EBRBESELTE, 5
PUDRA—LZBEDE ETHIRBEBE LI TN s V7 7 e A4 F 2 —T 2B HLER
DFEREFERIFEC I 7. 01T 5, BEREBHBLUAZEFTHO BN 0 ZEHC DT
1%, TiLLy & TERRY DALV — 2 VEED KL D in vitro HERBE BB BERLEE
L7z, .

4. DFEBEVREBEETER TN R, F4v—Y, SEQOBEEEROSHFE, 0TFh

HEE® KL-TELR 7. B OB H o F yOERIT ACAC BEY IKLD, TEMRK
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Table 2. Chemical Composition at Different Growth Stages of Rice Plants

Moist- | Crude Crude Crude Crude | True
Date g:gogvgth ture protein fat NFE fiber ash protein
%) (%) %) (%) (%) (%) %)
78.28 2.83 0.87 8.58 5.71 3.73 2.69
Aug. 4| Leaf 13.02 401| 30.50| 2.8 17.17| 12.38
76.31 2.55 0.74 9.99 6.25 4.16 2.8
10 10.77 3.12| 42.16| 926.36| 17.56 9.62
76.14 2.38 0.75| 10.59 6.31 3.83 2.05
17 9.95 3.14| 4| 45| 1605 8.59
_ 76. 44 2.40 0.74] 1041 6.28 3.74 2.06
24 | Booting 10.16 3.14| 44.18| 2.65| 15.87 8.74
‘ 74.63 2.42 0.58 |  11.69 7.10 3.58 2.27
Sep. 1| Heading 9.55 2.28 |  46.07| 28.00| 14.11 8.16
_ 70.01 2.49 0.70 | 14.18 8.52 4.11 2.31
9 | Flowering 8.29 2.33| 47.28| 28.39| 13.70 7.70
_ 63.63 2.39 0.68| 15.53 8.64 4.13 2.21
16 Milk 7.61 2.16 | 49.50| 27.54| 13.16 7.05
71.68 2.18 0.76 | 14.83 6.86 3.68 2.05
22 | Dough Lom 2.68| 52.36| 24.23| 12,99 7.94
65.34 2.75 0.01| 1877 8.20 4.02 2.57
29 7.04 2.62| 5415 923.66| 1159 7.42
60.17 2.81 .04 24002 7.67 4.29 2.42
Oct. 5| Yellow 7.06 2.61| 60.30! 19.96| 10.77 6.08
58.40 2.83 12! o522 7.93 4.62 2.46
12 6.79 2.45| 60.62| 19.06| 11.10 5.01
yy | Harvest 55.04 3.24 0.96| 27.35 8.57 4.84 2.76
of rice 7.91 2.13| 60.83| 19.06] 10.76 6.18

L, #OEIETEAE L /RIS Table 3 X5 TH 5.
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#iTiR, EEVHICEL, BEEI TR RS L, FORAAETCENTICEBADD
NTHAEY, I, BN X 0BEEE, EFOTBIKEL, EFOETICE S - TH
wEnT 2EmIch S, LALT, BN XATOERRBENIKEL, 12)T7v3475=
DI YN DY~WBITT EIRD., CDT R, VA V—IREE LTENA X EE L BE41C
BERERED->TBENLLS.
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Table 3. Contents of Soluble Carbohydrate, Lignin, Silica and Caretene at Different
Growth Stages of Rice Plants
Soluble o .
Date Growth stage cgta)ggy— Lignin* Silica* Carotene™
(% % (% (mg/1004)
Aug. 4 Leaf 5.24 5.88 12.33 37.90
10 5.10 6.07 13.28 21. 49
17 6.96 5.63 11.22 15.18
24 Booting 6.35 5.74 11.44 9.83
Sep. 1 Heading 7.35 7.70 10.02 6.34
9 Flowering 7.52 6.55 10. 41 5.78
16 Milk 10.04 7.33 10.00 5.57
22 Dough 10.01 6.64 10.77 6.97
29 11.88 6.50 9.70 5.44
Oct. 5 Yellow 11.00 5.96 7.9 5.37
12 12.82 5.82 8.39 5.54
29 Harvest of rice 14.80 5.14 8.48 2.33

* On the dry matter basis

Bl Lz,

BRL 7.

NS DER, AL OSITHERT EdT—HLTH5.
VT —HOEBOESEE (2~4%) LHBTSE, 2~5fFKHEHAL,
BEHOLNDE. BN AOBEFO—D2EWVIZBRTHSS.

AnFUEREABOTHRICHKRNE VY, REBEITRAEIESL, TOBEBENET

hiE, B/HY oV
BOKEBICHBC &

2 BN ROESPE FETHICSIIRESOI0e YD REEEHL, Z0E%E

BELEEIT Tabled XU Fig. 2 DX 5T 5.

Table 4. Nutrient Yield at Different Growth Stages of Rice Plants (£2/10 ares)

Dae | Gowh Dy Cne, | Cpde | wpp | Guie | Cne | e
Aug. 4| Leaf 419.2 54.6 16.8 165.6 110.2 72.0 51.9
10 441.2 47.8 13.9 187.3 117.2 78.0 42.8

17 572.6 57.1 18.0 254.2 151. 4 91.9 49.2

24 | Booting 678.6 71.2 21.9 308.7 186.2 110.9 61.1

Sep. 1 | Heading 849.9 81.1 19.4 391.6 237.9 119.9 76.0
Flowering 995. 7 82.7 23.2 470.8 282.9 136.5 76.7

16 | Milk 1160.7 83.4 25.2 574.6 319.7 152.8 81.8

22 | Dough 1224.8 94.3 32.9 641.6 296.7 157.2 83.7

29 1360. 4 107.9 35.7 736.7 321.9 157.8 100.9

Oct. 5| Yellow 1473.7 104.0 R.5 8383.7 283.8 158.7 89.5
12 1497.6 101.9 36.7 907.9 985.5 166.3 83.6

29 ﬁéaizift 1551. 1 111.8 33.1 943.6 205. 7 167.0 95.2

Tabled LU, T4 2OHEHEEL, EFOET L IKEML, 10e X0 THREHER
Z1 ¢, REWELS Thote. HE Y 7HORER, BAMTIESITHENL, £0%&
BELTHA. BRICESEORER, AFAMEI L, Z0RERLTVS. AAR
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Fig. 2. Yield of Dry Matter and Crude Protein at Different Growth
Stages of Rice Plants
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VolZd, ATV—2vick? in vitro EEERIC BWT, BRY 7% 5205 HAEIC
i, —BOEELIR BERNILEHTOAEINTINE B5B0ETIREY 85 5. RERT
12, BXNA AE—BOEFEEEULETHED Licds, V /=y, EBEEOHTHHL I
XA, FOHRIRIEBENTHLOT, MEITONTIE in vivo REREETLT, 4%25
KR SN NIEE 50,

3. HAL—COREBELAEEE TEEROFALV-YONEERRE, V4 o0LrE, &
E, TEOSEMLOBREL, ROBIUREEZFEEL/HERIT Tables DX5TH5.

Table5 &0, pH i3 4. 77 THENEP -7z, ABAEIZ0.4%, BEBSERZ0.5% &M
Bl b HERENETS -, BEESBR 1BEBI2FWEELRLEL. HEOKGEHED
TEEBDICLELEA X7 IBEREINED, Z0BNENES, ¥4 v—YOEBRaRiE
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Table 5. Fermentative Quality of Rice Plant Silage

. . . Total |[Ammo-
Layer Moisure] pH L;;:it&c Aa(igfilc ngém 'Iz;gitgl N itrog-en nitr org:rf @)/ (>1<)1 00 Score
%) % % (% @Bl (@) 2)%)

Top 76.0 4.86 0.40 1.10 0.56 2.06 0.47 0.11 23.7 7
Middle 74.6 4.63 0.42 1.10 0.59 2.11 0.45 0.08 16.2 7
Bottom 75.0 4.81 0.39 0.99 0.50 1.89 0.42 0.07 17.4 8

Average 75.2 4.77 0.40 1.06 0.55 2.02 0.45 0.09 19.1 7

BERSEEINDS C ENHEEINT. FLIEG OFEHERL LAV A V-V OBEAIZTAT, &
HRRERTH -7z,

SEICEESI, 127 FWKEMALTKSERNTOBCHAGL T A V-V A BHT 2ER
EEBLIN, COBES, BEERIXTRBERZLONELNEL-KD. LELLIZ
D, AVNAYTHNOE - 72E4 27 72BRLCEAR, ERNTLRERERZEZCE
BTENRD, ZOXICAHETOMERRTR, LTLI—FOoREZESLTHERL. L
L, TR BB EHCENA 21T, ABREOEETHI2BEHRKZLVOT, BHEIL
EZRMUTERTSCEBELTHS .

P4 V=Y OFEEMTEZ R D B - DI BB Y FiIT L BTELRBRAER Lo, EEaEicH
WIET VT 707 57 e A F 02— T OERSEIUCHELERZ Table6 DL DTH - 7.

Table 6. Chemical Composition and Digestibility of Alfalfa Hay Cube used
as Basal Feed

Dry Organic Crude Crude NFE Crude Crude
matter matter protein fat fiber ash
Composition (%) 87.33 75.39 14. 66 1.68 36.05 23.00 11.94
Digestibility (%) 55.8 60.8 70.9 31.3 66.0 48.6
Digestible nutrient(% 48.71 45.86 10. 39 ‘ 0.53 23.77 11.17

1B 1IHEEDAAF2—~72009, BAA AT AL~ 20007 %, FRIo9BLFBRABO2
EICH TRELTYHA V=Y OIERERE L. ¥4 L—Y DS, BLEE XU DCP,
TDN 279 & Table7 ODLH5TH 5.
Table 7. Feeding Value of Rice Plant Silage

Dry | Organic Crude %Crude NEE Crude DCP TDN

matter | matter protein | fat fiber
Composition %) | 20.70 16.88 1.94 0.76 7.38 6.80
Digestibility )| 4.8 52.3 53.6 | 50.8 | 41.9 | 63.3 %%)(%%D
Digestible nutrient (%) 9.49 8.82 | 1.04 0.39 3.09 4.30

() On the dry matter basis
Table7 k¥, XA 2% 4 LV —Y OFBRBONELEIZ2.3%, H& v s BDHILIES3.6
%, HWESEDOTEILE63.3BTH » 7. EHHd DCP, TDN 2 ZNFN 5.0%, 45.0% TH -
Jo. TNODESE, BEOLOERA AT I VAV VRBIVETISFSY A V-V DODNTDER
WEEWIO LWEd 2L, 2T YA L—Y (DCP0%, TDN17.6%) LDiZ3»nicEL,
ETY 594 LV—y (DCP1,7%, TDN40.9%) L0 bEmnc sasmonsd. LKz vy
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4. FNAREEOREMEE V4 L—Y0MBEA—DOFNA 2 LHE L BEEICDN
T, FAVv—VDEESLRABICERBEEC TV s 7 5 e ~" F 2 —THBOTHILEARES
EL, BEEEZEE L. 71805, Mo5mcHWLAEE L1 B 1IESD 6007, ~1F
2—72009 ZFFI OB EFRIBO2EC Y THRE L. BEOMEE HEERILUK
DCP, TDN iZ Table8 DX 5Th 3.

Table 8. Feeding Value of Rice Plant Hay

Dry | Organic Crude | Crude Crude
matter | matter protein fat NFE fiber DCP TDN
Composition @ | s3] 7214 9.76| 1.50| 36.27| 2461
Digestibility (%) | 49.4 56.3 52.9 | 37.4 | 556 | 59.6 | o) &g)
Digestible nutrient (%) 41.91 |  40.59 517 0.56| 20.16 | 14.16

( ) On the dry matter basis

Table8 &V, BHEYO HLE56.3%, WLV 7 ED EES2.9%, HGEHEDO HLE
59.6% TH 7. HHHDODCPIX6.1%, TDNZ248.6%THD, Fid® ORLTHE A *
T 5 OEFEEHRECHBE L THrEOENETHE. LK g vy s BoERMRER, 41—
DEAELRABICA 3T 5 EOERKTH - 7.

B, HAL—TELEEORRBEORE TXA A4~V EFNL AHED HEB X
UEREEE BT 5 & Fig. 3 DLHTH 5.
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Fig. 3. Comparison of Digestibility between Rice Plant
Silage and Rice Plant Hay
Fig. 3 XV, "RAEEZVOWLERIL, BEOFBHIOEL, HEAV 9 7H, HHED
HERZT A V=Y DFBEPPEN. EEHFOZNREY A V-V OFBLER0ENC EBED
b5, LiL, ¥4 Vv—YBIUEEOERMESPHIER, MHOEECZ»CHEFO
& (MEFE REORTE, REBELE) K- TRELSXREEINS. COL, XKERBRTER
FA V=V RBICEERLEDTH-72DT, COEEDATHEDOFEEDOESERT DL
LTERLETECERTEROD, LD, A LV—I R LRBELEE LBE&0OE
BERDLLTVEEDELBEINS.
ULH LT, MEBOCHMEELBREMCALER, R—MEHOHEINIA V-V EBE
DOERMAMER, REDQLNT LBFDENS, '
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BAA 2 OFEEMBEAF D, FTEEAROTREE & FEEZRIT 2700IC, BXA 204
BERENORSBIVREEZHAEBET AEEBIT, FA V-V LEHEEAFHUL T, FOHEE
ZHEEL .

EROERAENT EERDESTH 5.

1D BN 2 DEMBROBERRE, 12 V75477 2BE—BROT 7 RECH~, &
HERHEBUTEL V2 H, SHETHD, V7 =y, BBEEEESEL, THEERKIL
BEBIREBIDBNCERENDONI. B, AnFYOSREREBTOWNIC KNS
WS, EFOETLEDCERCEST D LNT.

2) WEAZOHRE, £BIUHEF v 7 EDI0e E 0 IEE, HFEM850, 81 (kg), BB

15996, 83 (kg), HIEAIN1225, 94 (kg), FH=#JN1473, 104 (kg) TH -7z,
3) ALw—XVEK X3 in vitro OmELRIT, HFEL 46%, BIEE43%, W4

%, BRMABTH - 72.

4) HBEBEBCEBLLBEANAAZROCTHEE LA v—U0 pHMEIR 4.77C, FLEL0.40
%, EiE51.06%, BE0.55%%AB L, WARTATH»7. ZOFALV—IDFFILLBH
{hERIZ, B 52.3%, M & /2 H 53.6%, HIRNT50.8%, TIREERY 41.9%, HEHE
63.3%THD, EHYFH DCPIL5.0%, TDNIZ 45.0%Th - 7-.

5) FTAV—YLA—OMEERNT, REBBECLL - TENM 2OREATF U L.
OHEOBEL, Y 56.3%, H& v s E52.9%, IR 37.4%, FIAEEHRY 55.6
%, YEHEDS. 6% TH -7, EEDDCPI26.1%, TDNIZ48.6%ThHbH, HAL—ID
FREME(E & ORICKREEZED ONEp - 72,

REOWEIZIO4E (BRATE) 4 A7TH, BAEERSAS (AARESERY) OB ETHREL ..
BEMES BTSN, $BERIC O WTERYRE CREAN 0N, AESBEFTRNFHE—Eeh
PORBOEEDHODHT.
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