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Studies on Silage-Making XVII

The Influence of the Level of Fertilization to Forage Crops
on the Quality of Silage

Hiroshi Suron, Senji UcHIDa, Toshihiko MORIWAKE
and Shigeo KOKUGAN

To find out the influence of the level of N-fertilization to forage crops on the
quality of silage, an experiment of silage-making was made.

The Italian ryegrass, Lolum multiflorum Lam, was cultivated in field (clay loamy
soil) which was parceled out into four lots under the same conditions, except the
levels of N-fertilization were 6kg (low), 12kg (medium), 18 kg (high), and 24 kg
(super) per 10 ares respectively (Table 1).

Of each sample of the grass at the various growth stages (booting, early head-
ing, flowering and milk or dough), the contents of nitrogen, soluble carbohydrates
(SC) and reducing sugar (RS) were estimated. The grass in each lot was har-
vested at the early heading stage and was ensiled without any additive in the iron
experimental silos (¢ 56 cm x 88 cm) with the conventional method respectively.
The quality and feeding values of these silages were estimated by determining
organic acids, total N, ammoniac N and pH values as well as digestibility by feed-
ing goats.

The results obtained were summerized as follows :

1) As the level of N-fertilization increased, the content of crude protein of
the grass at every growth stage was high, while that of soluble carbohydrates
decreased. A significant negative correlation, r = —0.85%%, was found between
the content of crude protein and that of soluble carbohydrates, and a negative
significant correlation, r = —0. 98*%, was found between the content of nitrogen and
that of reducing sugar at the early heading stage.

2) The content of carotene of the grass increased, owing to the increase of
the ratio of leaves to the stems, as the level of N-fertilization increased.

3) The score of the silages by the Frieg’s appraisal method was 70 at the
low level, 58 at the medium level and 23 at the high level of the N-fertilization.
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It was suggested that the quality of silages decreased as the level of the N-
fertilization increased.

4) There was no any remarkable difference of digestibility of organic matter
among the silages produced, but the digestibility of crude protein was high at
the high level of N-fertilization.

5) The carotene content of the resultant silages was high at the high level of
N-fertilization, but the rate of conservation of carotene decreased as the level of
N-fertilization became higher.

6) The simple tests of palatability showed that dry matter intake of good qua-
lity was superior to that of inferior quality silage.

7) The vyields of nutrients of the silage per 10 ares, DCP and TDN, were
higher at the high level than at the low level of N-fertilization.

#

FA V- COFEBHREY TR TAERIL, TRy WIED - (20 « BEFIc g5
TENTELNR, LFENERO—HE LT, HROWG & ws vss B - EEEEOBG
THZ LR TS,

FRHEDE, T oS - BEGEMFE LT, LRBIEEC X - THSEOREIh D &2
?Ey) 5&(\4‘64‘11'16'26)‘
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Table 1. Fertilizer Soil Treatment for Plots which produced Italian Ryegrass

Basal fertilization Top dressing : lied

3 . Total amount applie

N-applied Oct. 13, 67 | Feb. 27, 68
(Kg/10 ares)

N P,0s K,0 N P,05 K,0 N P,0; K,0

N-6 Low 3 15 10 3 0 10 6 15 20

Medium

N-12 (Standard) 6 15 10 6 0 10 12 15 20
N-18 High 9 15 10 9 0 10 18 15 20
N-24 Super 12 15 10 12 0 10 24 5 2

Italian ryegrass was sown on Oct. 17, 1968. N, P,0; and K,0 were applied as ammonium
sulphate, calcium superphosphate and potassium chloride, respectively.

3. PEHLIUCHAL—CORE 4£FHEL4H6H, 168, 200, 298, 5 A6 HD5
|, FROLCEL - ERASYRELL. ¥ 5A78 (Vy, #F4), 5 A138 M, H#
A, 5 A218 (AD, 58288 (A o4ilicix, FR L AR LD, (LERFEL
T, 2% (TN), "JEERKEy SC) - B (RS) /b ic —kES % ERE LTz,

¥k, BRI IBEUERES Y OEEONEY L IE L.

HFAL—SORE HEREOAZV 7T VT4 05 ATHERYLS ey B LT D
ED, MY EDVEE2~3cm TFH LAy 2 —THIIL, I<EALT, KF570% ¥ BEC
LT, ave FRIBTTHE L. T7bb V5 aEFHERY 1 i LT, 110kg F2HE K
CXDHEB LY, B3 LI 400kg/m? & Ui, 4 mrIdSERIC G L.

A B X 5 H15EAD &b, 16AEEK
B p(EEK ¢ 5 AISHMD &b, 14HER
mo|% | K 5H9AXDED, 10HMEE
B O K : 5HA8BEMDEY, 9HMEE

Table 3 WoRTHEBIC ThEh v4 v E, REOEEXTto7. Tt pH ol
T, RERFRBOERY, 2@FRR IV 7 vE=TERER® OEREREXT-T, RED
EER T o129, D rF VOTEITEREY T X -7,

— R E LR, MR ORI DNS 322, WIEERKESET v A e vENTP XY
BRI o7z, :

REETIYA rHE S BChIFCHH LEERC Lo, Shiiihi 2BHovF (B
BTHEHE, 19674 A1084&h, HEEZ, £KE28.6kg 0L D) - T, LIEHFERY
T, HLEOEEXTI 7.

TeRBIBEA OB X 554 v — 20, HEBCEBE ERHERNH DT, KERT
B L, BHILEHRT TR, EEEYMAL LT L.

EREREIUER

1. E£FHANEEDORS
FREEFTHACA Y &0, TOBERESITLCRERE, Table 2 0X5TH 5,



42 Ml kEREFEREMHEST EBE

Table 2. Chemical Composition of Italian Ryegrass at Various Growth Stages

=1 . Soluble
29 Nin | memer | preten | Bte | NFE | G| R | Sant carbohy-
SPzation | oy | on | @ | o e @ e | e
- Low 13.2 9.8 3.3 44.7 29.5 12.7 7.94 30.7
- Medium 14.5 11.0 3.3 41.3 30.7 13.7 6. 80 25.4
g High 15.9 12.9 3.5 39.5 30.3 13.8 6. 40 22.6
Super 15.6 16.1 3.1 37.4 29.8 13.6 6.12 23.4
- Low 17.6 8.2 2.7 44.3 32.6 12.2 6.43 35.9
'; Medium 16.0 9.6 3.6 43.3 31.0 12.5 5.70 28.5
‘2‘5 High 17.0 12.3 3.6 40.2 30.0 13.9 5.38 23.3
Super 18.5 15.6 2.9 39.9 27.5 14.1 4.65 20.6
_ Low 20.0 7.5 2.5 47.5 30.9 11.8 5.43 38.8
c; Medium 18.4 8.6 2.8 44.6 31.4 12.6 4,85 31.7
‘2“ High 18.3 12.2 2.8 43.0 29.9 12.1 5. 66 31.3
Super 15.4 15.5 2.3 40.0 29.1 13.1 3.72 26.9
. Low 24,2 6.1 2.1 43.4 36.3 12.1 7.45 38.1
C; Medium 24.5 7.3 3.2 46.8 31.0 11.7 4.77 31.5
‘2“ High 23.8 8.7 2.2 45.5 31.7 11.9 3.98 32.8
I Super 22.5 10.1 2.2 45.9 30.3 11.5 5.95 28.8

Percent of dry matter
* Wilted grass

Table 2 DEENLOFTOZ 83BN,

Wmaii, WThosFHIs T, EFEEEC L - T, B LI—EDEAYRED
BT EXTE,
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EFBREANTE, P % SBEROGTRORETL, 2B/ EDICORTEEIREL
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TAREFRDEECONTUL, Hx v HER LT, FEFTHE L ERGEELHR
FEORTEHUTWS, 727 A BIRBINCH -7, £FE T, £FHRE I h T
FOEBEIHEM L.

ScuocH B 1%, bREO S AOBELITILN5D, BTEOCSEILEEL AT X
S ThHAIH, 5.0~ 7%DREIEHD, 77— A—~T9 7~14. 4 BOBDEARFR LTS,
ABFRTORKELERITEOHHICH - 7.

BTSSR L EEHNE L OBE T, V, Mk Tit, EEEEEL BT oh TR
THERICDH o 7chy, AL A BITIREDZTDIBM b o legbE U,

AR L &R, KRB, McDoNALD B A 2 V7 V54 75 ATHLEX
DLRPEVERE ooy, TOMEAETY, IEREERR TORESY, 1 Bk 2E
DA/ EDHHET, 270 bilo T BLDEHEEINS,
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FEIEE & DRIGR T, EERIE
BREL b oh T, Bk

6L
RIS D & B L 7o B EA
RRHIRE, &L V, A
T, b3 rerolEs S .

w
BotBEbHbbnic. L g
L WisoNt” ¢ _Rvrv=7,.15 '@
1772 (59%) HFEELETHH
BosoT, EREEYET 2
&, KBRS DERZK
FTHZLEERDTEDT,

) T L] )
ThoEFHEIC R TLETR 6 12 18 24
HrEiHbhh b0 & LTH] Level of N-Fertilization (kg/10 ares)
Ehs. Fig. 1. Relation between the Level of N-Fertilization and
SC/CP i +1 v —v SC/CP at the Early Heading Stage

REOBE, MECHERTIE
He LT, CP ogiEs, SCoOkThbh SC/CPHRELZLND. Tibb DA E
HEEHBIC B DT W EHEIND., Lo TIh2Hr+5%5&, Fig. Lo X3 ThH5.

Fig. 1 b EFRBIEEOK G L, ZOHIIEL D, £FHX T T2 7T, DIk
FEIAEAOID Z LAADBRS.

SPRAGUE BW (L 4 —F ¥ — N5 ATO FEBRIT BT, 4o CP: Hydrolyzable
carbohydrate 23 1: 1.5 ¥k thbll kDL &, v 1 v - CHBEPFOBRIELDE LT
WBR, VA v UORGEERY, REHGEOR VL ZICBRRIPLLILHDT, TOL
RECHETHEERLTCO25D0LBEIND.

BREBLRIT — 22201, BEMTHZ v B, FHEERKEYH ORI
HRDTHRD E, r=—0.852% B bh, BELREOCHBEOTENADLNS.

ExgE (RS SBLEE (N) EBELOHE

FEEBERIEDE L Tho L bHEDOFNLDE, ZhEFTD T FyELEORMRET,
TRUETHH D LHEE IR,

FhT RS/N %skdphiE, SC/CP U LB BB 5D TRV EHEIRS. X
T M (HED HoxkhiconT, thaxRiRT5E Fig. 2 0X5TH5.

RS/N &, EEMEBEEINCER > TERTT5.

BICHEGE L, EREEMOBBEL XD &, r=—0.975% K5 HFERHEBEIES L.
DeVuysT BV ik, BSOHEMY, AMEEY FHECL, 77 =vE¥iula-7 1 /B
OERYINZ, FhE2VvA2BOMKSR, 73/ BOSR, 7veE=708RE% T3
LR D, LR THEIERAESEROE LRI VFHEDZ LT, v1 LV —o
HHEE LTI, ERZEEAYELL, B9EEL2EL TAERC 5 EREROLAE TS 2
ENEF LWL DEEEIES.

B A v — CORBEHREY THRCE L2 L, BEREIEENENLT, £FHPCREEITE
Lig Dy kv, BB, BUERS) OBGFNEDZ L2 LERICANT, NEYE
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Table 3. Crude Yield of Resultant Silages

Amount Yield . . ) Duration

Lot ensiled Weight glfsitlgg e%fsitlgg Density |Spoilage| Pressure Period sto?-g ge
® | gy | Ty VTN Gee/m®) (%) | (ke/md) (days)

Low 110 | 105.5| 96.0| 98.81 513 | 10.6 s00 | May 16 159
Medium 110 | 104.8| 95.2| 98.8| 537 11.0 400 %\gageg_‘l %0 138
High 110 | 104.1] 94.6| 8.3 | 591 6.2 400 %\gage;? 13 126

Table 4. Chemical Composition of Italian Ryegrass (Wilted)

Level of Moisture | Crude protein| Crude fat NFE Crude fiber | Crude ash
N-fertilization (%) 79 &9 9] (%) %>
Low 76.7 2.0 0.6 9.7 8.0 3.0
Medium 72.1 2.6 0.7 12.0 9.0 3.6
High 76.0 3.3 0.8 8.8 7.6 3.5
Super 77.6 3.5 0.7 8.5 6.4 3.3

oD LI T LV 270,
TR BERBODD Z LB ORSE Table 4 © X 5 Th- 7.

(2) #4b—20&H
DECLThENOERY A n %%, A% BChIITL Y, RENAEYHELER

DL, Table 5 DX 5Th5D.

Table 5. Fermentative Quality of the Resultant Silages

Dry Lactic | Acetic | Butyric | Total | valuation Total N}?)N /(D
Lot matter | pH acid | acid acid acid FLIEG’S pH- N & x 100
%) G| G| GO | G | (Seore)| e (a8 | WLl 95
Low 23.8|4.30 | 2.97| 0.19] 0.55| 3.71] 70 73 | 342 | 3 9.6
Medium | 24.8 | 4.50 | 2.99 | 0.26| 0.97| 4.22| 58 56 | 407 | 40 9.9
High 22.0|5.20| 0.81| 0.53| 1.64| 2.98| 23 21 | 529 | 63 | 1.7

Table 5 DFERY 25 &, pH id K« « FIEE v 1 v — 2D, 4.30, 4.50, 5.20
ERETES T,

7ve=7BEREE L PERY A V-V REWTEI0% Linh, FREK A Lv— B
12% & Tnotc. B e PFERY AV —-SRH LT, SRS V- C03bThlEuERE
7z,

REMMRBOEEY 1T, 704, 585, 238DELD, ERAEEOPEBEREDE
e LI, ok PH-EREPR I Z25FSD, COSBIEEVCERE o,

FRO R v BEBECOIBALLIL, ERBOBVLOBE RBR H5ERELD,
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GORDON 5% DIRNT B EEAE—FHTHLDTHS,

Jongs® 121 FA (MBI H) DRV =7 A3 (/5 A TlL, BEXRBECEGZRRL, BE
FA vV~ EE RN, BEFTFA L - O TREZERBEDORE (50 kg/ha) D& EFITD
HEEFA V- UBRELNIEBRNT B8, AEROBRIBBECLTCH25D0E 02 5.

Thbbr ORI, R Fig. 1, 2 0r -7 0EAL I —KT5LDE 15,

B A V- SO EERKCH SRS 6~6. 5% DFIE (DIER) wh b, R kNT
DI el e T B o L bR Te.

HIEROERE 2HOVFI L B FHELEORERIL Table 6 DX 5THS.

Table 6. Digestibility of Italian Ryegrass Silages Produced
| Dr Organic | Crude | Crud Crude | Crud
- 5 rganic | Crude rude rude rude
5 5 ] matter | matter | protein fat NFE fiber ash bCcr TDN
&3 G |+ ) (%) | () | Gy | sy 4 (D ()
| Composition | 23.8| 206! 20| 09| 92| 85| 3.3
g Digestibility 60.5 62.1 42.2 67.2 56.9 72.0 ‘
— | Digestible 14.4 12.8 0.8 0.6 5.2 6.1 0.8 13.5
nutrient (3.5)] (56.8)
- Composition 24.8 21.0 2.4 1.0 8.7 8.4 3.8
g Digestibility | 61.2 63.4 | 45.1| 68.5| 56.1| 75.8
é) Digestible 15.2 13.3 1.1 0.5 4.9 6.4 1.1 13.9
nutrient (4. 4)] (56.1)
Composition 22.0 18.2 2.7 0.9 7.2 7.5 3.8
_@ Digestibility 62.6 64.2 57. 62.0 55.2 75.6
T | Digestible 13.8 11.7 1 0.6 4.0 5.6 1.5 12.4
nutrient (6.9) (56.1)
( ) Percentage of dry matter basis
Table 6 DEREZADE, Hx v s HOMERL ZBIREEEOHWEE, EllksT

AR

]

SFRMLEL B RBICONT,

Db ERIZ/sTW5,

ToZlix, BOLSEEBHRES, HEORELOMEERC X

% 20,22)

(3) HMb—20hnF-a2LREE

Nl %’L%:IZI?J:?‘Z) & Fig.
DOFERT, ZREEY A v—YDa e vER

4DL5TH5.

IEFRBEOEATH 5 3,
HEEOHRC OV THERBIFEOR L 223 RE I nL.

CREBRIEER S A EE, TOECHTAIEDOLDAEEGHEL i ENEER
FRLBbhs., FRpOBLECO-TYL,
=FY -
DCP D& #FI,

FDEITP I,

B 5. TDN w2\ Tik, KRE/ozE

FERERC ST, M Vv~ VORBMNREOSLDEEEL,
FRIEX A1 v~ 2 63%, ZIBERY A v — 2 52%TH -1,
B L RERSRAIIT, e F v ORERE,

RTH5,

FEREH)RED

a2

=

2E <, 20mg/100 g %R L,
—~ 14mg/100 g, FIBE 1 -2 13mg/100 g Th -7z,

STHRIPLDEEEZR

DIER 1 v

THC Lk, EETRE
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oo mp e ZIER A L= 3
BILDWT, 5 LiFAky
R LiciERIL, Table7 o
Xo5ThB.

T DRERL, IBRY A v
— U BERSD, Fi
hE1ke Hich By &5
CERT AN EDLR
o, ik b, BEARED
B V= UR S RICER

{1o33en Lxq Jo 3 00T/Bu)
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Fig. 4. Carotene Content and Conservation of the Resultant

THZ LS.

Silages

Table 7. Simple Tests of Palatability of the Resultant Silages by Feeding Goats
Low Medium High Total Time
® (& () &)
Per Fresh 542 280 15 837
2 heads Dry matter 129.1 69.6 3.3 005 | gy 0o
Per
ke of Fresh 11.8 6.1 0.3 18.2
body weight Dry matter 2.8 1.5 0.1 4.4

Live weight of goats: A 25kg and B 21kg

3. ﬁ4b—9t%%Lt%%@%ﬁ@%%tU@@§
107 —AHic) ODEBERENS, $A V-0 TE AV ERHEL, SLIEBELEBEEED
HBEYBAWT, DCP, TDN oll&E#%#RDdpD L Table 8 DX 5Th5.

Table 8. Nutrient Yield per 10 ares as the Silage (Italian Ryegrass)
Level of Fresh grass Nutrient yield as the silage
N-fertilization (kg/10a.) DCP (kg/10a.) TDN (kg/10a.)
Low 3,950 20.0 (64) 340 (85)
Medium 5,100 3.4 (100) 402 (100)
High 5, 280 50.4 (161) 413 (103)

COREEITI0T — A D OEER FA4 U~ TR LCESOESL, PIER XD LA
RiZs\T, 107 —ABichd DCP 3 TDN &, WEDOEHL BVDHTEERFLT3.
L DCP olg gy, FIER% 100 15 &, &IERIL 161 o/ b5y, TDN Tk

103 L7 BB E L.
G4 Vv—DORENBIE, VIE (BN BEATEIVS LRSS, BUEEHO D
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BONEI VI OT, EEBEERECE DT, REREOLHITIL, KT DORERLERM
YRHRREDTIRIC L » T, BEHETH00, ERABKIZIVLWVWL3,

ChEBETIE, AEBROZR T, BEKOHBHZOWTOY A v~ DA TE Ian
Sl TOREDWTEHEILEMEXETLILOLERET LR, ¥4 v— v ORBHNRER,
BHRBEEXETICONTH > TL 2EAARDb R, L LTEANE, BEbieh o
FAV—E LTOEFRNEY BT 570D, ERERNOSIBEZ TORANKIITHS. =
DBECIY, BEMEOKGRE « HinpoFIARET LD, BEY M v - 2% B3 TRAK
Yicz &itic 5.

& E

1EVTVSAPSARKLT, 107 —Abich ®EES 6kg (DIR), 12kg (biE % 7oi3
ERRED, 18kg (MB), 24kg GRIE) o 4 KM HIBL7cBE, £EOES AL TY
ATV =% o, TORBHRBLEDX 5 hEEY S 51 Mb b ERY T
wlo. TORBROEISOXDIS5THA.

D WFhosBTHes - Th, e varsBEosRx, BEEEDLC) DOBEREERDOS
LIRS TEL fts .

2) BERIEENAERZCONT, KEERKMGOESEIIEL faote. HEr v rEBE
TEERK e BRI, Ao, r=-0.85% pRHShi. HEOHORE 0EES
BEBTEERMCIERLAOHEE r=~0.98* BEHIR.

3) ArFVERL, BEEEELXETHCONTE Ko,

L) A v—ODORENRER, VIERY 1 V-2 70 8, RBERY A v - 58 A, SHIEX
P4 V— 23 BT, BEEBIEENE DT ONT. BEDETTAZ EAEDLAL.

5) %4 v—OEEYOMEIERIT, RECkEhEI I oich, Hx v BOWEEE
I, BEEIRENEL BTSN T, B{ltsT:.

6) FAV—TDOIrFVERIL, HERSA V-GS, EEEORFERIIESR
FEREE DE - b DIYED o 7. ‘

7 S LEFRBOEREI, REOIWLOERE, B BEMHh 0 mgERENE -
7o,

8) WA U~ Sl LTOBMERI) OBRSNEIL, EIEEOE V- DEY, DCP,
TDN OIREDED - 7.

ADIERO—ET AR R (BALBEE) Tl - Tiikbhi, CIRELTEHOELH bb
FE L, fEYRE LS ROBIY SN =8K MBS %.

TR AR OMEL, BHME (1969), 10 B 268, AAEHILHKERES (Ba) DOFE LK WTHEE
L7

X fk

1) DeVuvysT, A., VErRvAack, W. and Arnourp, R.: Agricultura, Lowvain, 16 (4), 36-44 (1968)
2) FrieG, O.: Biedermanns Ztb. Tierern., 9 (2), 138-183, (1938) .
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