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Studies on Silage-Making
(XVlI) The Influence of the Nitrogen Fertilizer on the Quality of Silage

Hiroshi SuTton, Senji Ucamma and Tomohiro NAGAHAMA

To find out the extent of influence of N-applied forage crops on the silage fermen-
tation, a continued experiment of the silage-making was made.

The oats, Avena sative L., was cultivated in the field of clay loamy soil, which
parceled out into three lots under the same conditions except the levels of N-application
were 0 (N-0), 10 (N-10) and 20 kg N/10 ares (N-20) respectively (Table 1).

Of each sample of the green oats at the three growth stages (leafy, April 17, bo-
oting, April 24 and heading, May 1), the influences of nitcrogen application on che-
mical composition was tested, and also the ensilability of the green oats at the heading
stage was investigated.

The results obtained were sumwmarized as follows:

1) As the level of N-application increased, the content of protein and carotene be-
came high, while that of soluble carbohydrated decreased.

2) The fermentative gquality of all silages was not satisfactory. The score by the
FLiEG’s appraisal method was 48 in the N-0-, 42 in the N-10- and 40 in the N-20-
silage. It was suggested that the quality of silages decreased as the level of the
N-application increased.

3) The content of nitrate nitrogen of silage bzcame higher as the level of N-appli-
cation increased. Ten to 29 percent of nitrate nitrogen in the ensiled green oats was
removed during the ensiling process.

4) The digestion trials of these silages, carried out by feeding a goat, revealed that
the digestibilities of organic matter, crude protein and crude fiber, and TDN (in
percent) of dry matter were 71.2, 57.9 and 82.9, and 65.0% in the N-O-silage; 724,
61.9 and 79.1, and 66.3% in the N-10-sileage; 60.0, 47.9 and 62.3, and 60.0% in the
N-20-silage. ‘

5) The nutrient yields, DCP and TDN, were higher at the high level than at the
low level of N-application, but it was suggested that the standard level, 10 kg N/10
ares, was most beneficial.

The results obtained with green oats agreed in principle with those obtained in
Italian ryegrass experiments.
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Table 1. Fertilizer Treatment for Plots which produced Green Oats

N-application Basal fertilizer Top dressing Total amount applied
Nov.1, 68 March 5, 69
£ k]
(¢/10 ares) N (#g/10 ares) N (#2/10 ares) N (#/10 ares)
N-0 | 0 0 J 0
N-10 5 5 10
N-20 10 10 20

Oats was sown on Nov. 1, 1968. Nitrogen was applied as ammonium sulphate.
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Table 2. Effect of N-application and of Cutting Time upon the Dry Matter Yield
of Green Oats

Yield
Lot Date Growth stage | Plant height Frosh DM
(em) (kg/10 ares) (#g/10 ares)
Apr. 19 Leafy 63.3 1,555 280.4
N-0O 24 Booting 82.8 1,727 248.7
May 1 Heading 91.7 1,665 313.2
Apr. 19 t Leafy 75.2 1,753 290.5
N-10 24 | Booting 86.7 1,792 327.8
May 1 i Heading 2 100.1 1,865 | 358.8
Apr. 19 | Leafy 78.3 2,077 305.3
N-20 24 ‘ Booting 88.3 2,479 435.3
May 1 { Heading 99.8 2,087 374.6
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Table 3. Effect of N-application and of Cutting Time upon Per Cent Chemical
Compsition of Green Oats

! | Soluble {
Growth Crude True Crude Reducmg _ .
5 o mattnr [ protein protein [ fiber sugar éi;?g;l y- | Nitrate | Carotene
stage %) %) %) %) ) @) (%)lm3/1004)
, | Leaty 18 0 J 89 | 75| 25 86 | 8.7 | 176 } 16.0
T Booting 6.7 | 6.0 21.4 8.2 34.7 0.64 | 13.2
Heading 18 8 \ 8.1 6.7 2.5 | 7.2 167 | 0.8 | 136
| Leaty 66 | 98 8.6 20.8 10.5 206 | 1.76 | 208
= Booting | 183 ‘ .8 7.5 2.2 | 85 25.8 | 1.00 ) 14.6
© |Heading | 19.2 | 87 79 | B4 75 13.7 | 109 | 166
o | Leaty 14.7 19.2 12.9 22.0 10.0 8.4 | 1.66 \ 21.8
| Booting 17.6 12.5 10.7 23.9 9.5 9.1 | 1.25 30.9
< | Heading 18.0 | 138 f 15 | 259 | 54 1221 | 175 ’ 28.7
Dry matter basis
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Table 4. The Influences of N-application on the Chemical Composition
of Green Oats (Wilted)

} Dry Crru%cel:ien nggf e (S:;)l}glgée - (b)/(2) | [c)/la) Nitrate } Carotene
Lot matter | P 2) | dorate SV ’ '

| ) S D | %) (m3/1009)
N-0 %.6 8.01 [ 8.93 | 13.03 L1 17 1.09 9.6
N-10| 326 9.76 | &2 ’ 1.3 | 08 12 1.93 13.7
N-20 | 30.9 12.1 | 7.73 | 10.25 \ 0.6 [ 0.8 | 1.79 14.6

Dry matter basis
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Table 5. Chemical Composition of the Wilted Green Oats (for the Ensilage)

1

! | |
o | o | (18, | O | |G | Cmge | Tee | TR
| % & £ % @ ) D INC)
N-o| 74| 23| o7 [ 14.6 I 83 | 27 2.0 87
N-10| 674 | 32 09 158 9.4 3.3 2.7 84
N0 691 | 37 0.9 [ 14.3 87 | 3.3 S
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Table 6. The Infiuence of N-appicatian on the Crude Yield of the Silage

Experimental silo Ensiled Yield ( g | Duration :
Lot ’ 2. of storage Period

Diameter| Depth |Amount|Density | Amount Recovery 53 g

()~ (em) (B (/D Gl (%) B (days)
|

N-0 30| e8| 1647 40| 1622 ®5| 0 9% | May 2 to Aug. 5
N-10 30 68| 17.00 | 437 | 16.55 | 97.4 0 110 »  to Aug.20
N-20 30 63| 17.25| 453 | 16.88| 97.9 0 123 #  to Sep. 2

B & & ORI, BEBROLITNORSIEEAER L, HREREREICT LTI 4~
98.5% T, RICLBERKRDBD LN, - 1.

B8 HAL—SOREE ZNTNOEBYA oS, BILEEEDQLDICHA L—U%HE
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Table 7. Influence of N-application on the Quality of Resultant Silages of the Green Oats

o | B 8| | i P T s | NN
%) 2 (B (%) %) (/100 4 )|("7/100 4 )

N-0 28.215.41 2.51 0.38 1.44 4.33 48 411 89 22

N-10 30.3 | 5.65 1.95 0.49 1.71 4.15 42 465 %4 20

N-20 29.8 | 6.09 2.46 1.08 1.11 4.65 40 653 226 35

CORRESHBDE, 74 V—VORBEARBERIVTINGEEL DT, -3, pH HiZ
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Table 8. Content of Protein, Nitrate and Carotene of the Resultant Silages (Green Oats)

Conservation of

e | S| o, [ PO | i | B o e urone | i auring
(% %) i (% (%)|(mg/100 ¢ ) (%)
N-0| 666 | 391 | 59 1.18 ‘ 1.1 7.9 68.0
N-10| 7.8 | 4.06 52 1.31 12.4 7.6 45.7
N-20| 9.46 | 421 | 45 | 152 f 28.8 1.4 | 64.4

Dry matter basis

Table 805, ERE P& V97 Hs, EF v BERILAMCBTT 2B, BHEEE

BREL, AV BEBOEN DB TELBLILDEMT AL EMNTE 5.

WEEOSEZ BEEPIC 11~29 % Hk Ui, EXBEKREDHE DN, BHHDITH
NTER-T. BEBESY RirvEnayBLU0tyvEznay - FAXBEYAV—VT, 8
FlBEETENEN20%, 0BDOERELILEBNTHBDIH LT, N-0, N-10¥4 L —
ITRIDENERIZIT T A,

D5 iEH WIERINGA™ [T, 4 V—VNOWBEERENE, BBEENEIREIEE
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5. TN X3 &8 HEDART vOIBXKIL, 128HBDEED 90% TH - 7c. TIHEBEY
RASE E&E, AoF oo, 32~64H0EES, 1THENLTNS & 8 ~16H £ Tl &
Ute. #oF v DM« CP-NFE QEBRIRFEAEDIZS N, RAEID SEVEEEL 2,
BSOS BRIFRABAEDIZ S BE,L -7, EHUTHS.

b)) YA L—C0HEEE 1HOEBYFED - THELROEEAFTT - 088, N-10 K+
AV=YDOLERE &b LT EBT &bb(bf’.

EEEEE U TER L CEEDORD LR Table 90Xk 5 TH 5.
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Table10 DEREZH 2 L, FEHOEIERIE, NOXHIv—V& N-I0RHF 4 L— U
WIRADEDING, N-20 K94 L~ HI2HICHEAT, HARBRPDENERITIL T
WNE. HEA YR BEORHER, N-I0RFALV—UBRN-ORX F4v—%0 880 5 7278,
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Table 9. Nutrients and Digestibilities of the Hay fed as Basal Diet

Moshre | Sride | O | e | Gpde | e | Ol | o
B (@B (@B (@ (B (%) (%
Composition 2%) 13.5 13.0 l 1.7 31.7 26.1 14.0 72.5
Digestibility (% 65.5 35.7 61.5 78.0 67.6
Digestible nutrient (%) 8.5 0.6 19.5 20.4 49.0 49.8

Table 10. Digestibilities of Green Oats Silages Produced

. Dy, O Coude e | e | Guute | e | o
‘ %) %) B @B @ @ %
Composition (%) 28.2 25.0 1.9 0.8 12.8 9.9 3.3
Z | Digestibility &) 71.2| 57.9| 54.9| 6.0 82.9
© | Digestible nutrient (%) 17.8 1.1 0.4 8.0 8.2 18.3
{65.0)
Composition % | 30.3| 28! 24! 09| 129/ 105, 35
% | Digestibility % 72.4| 6.9 60.9| 69.8| 79.1
S | Digestible nutrient (%) 19.4] 1.5 06| 90 83 20.1
| ; (66.3)
Composition %) 290.8 26.0 2.8 1.1 11.9 10.2 3.8
i Digestibility %) 66.0| 47.9, 51.4| 623, 77.0
S | Digestible nutrient (%) 17.2| 14| oe| 7.4| 7.9 (ég. g)

() Dry matter basis

N-20 XY A4 v—U3FODS BTED - EBER - 7.

CASTLE BV 3 F 2 v — « SA TS 2ADOD HMET (BEA VX7 HEEFGE2 Vv NJET A L~
PO A VYR, EYOEILEZITNENTS, 678 ThHFcEl0D. RKE
BOREIBEUOERNZRTSOLBTICLETES. BWERLE, T _XTKBNTES ¥
NRIFA V=D, BEAYRITA V=V L0, AEOEPNELTHEHT SN TN EB/T
WA, ETAV~UEPOEEIZ, 40 EERLIOY, RECHOBRICILIAD L
LT3, .

DEBYSHIRE 5% I T v /N7 Th, HHO EEEL, ZOEBERESESICON THELRIE
ETFTL, BHEFAVLV—-UXDE, BUSAL—UDIE 508, DM OELERED - 72 £ T
B, AEBEIEIERIOBMOBERIIONTIE, BEECVLEDTNEEIATHEN, K
EDEAL, MEIZEERTR 70T, COATE, HEOEEL 0N,

(5) ﬁ4b—ﬁEﬁ%bt%%®$Mﬁ%®t@®%%ﬂ& 0abchD EBERERD,
HFAV—UDTEENDEEEAL, ILICHEEEEEOREREALA LT, DCP, TDN Ol
Zkwpa e Table 11D LS5 TH5B. '

COWRIZ, 10T - LDEELSH AL —VEE L 2BAORSE, N-0, N-10XD
b N-20 Kic BT, MAEE 7200 DCP, TDN OEENEL LI L5 R LTINS, L
ﬂbNdOE&-ﬂOF&@%ﬂe%«a&,Da>Lﬁ T103, TDN ItBINTI104 T, D
T N-10 KA ERZICTERLNDT, ARRICHET IR, =y "708E&, ¥4V —V
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Table 11. Nutrient Yields per 10 ares when the Green Oats Silage is Made

Level of N-application Fresh grass Nutrient yield as the silage
(#2/10 ares) (£2/10 ares) DCP (kg/10 ares)l TDN (#2/10 ares)
N-0 1,665 11.9 ) | 198.2 (92
Lot { N-10 1,865 16.1 (100) I 215.3 (100)
N-20 2, 087 16.6 (103) | 224.0 104)

OREREZERICANNL, EXR0OEEROBEEL, ZETHOBMTHS LD T &Ll
3.

WERMKE'® |3 870140k N/ 5B L, BRI 3 & &1, £E o DM OIE
BELSNIERL, T4 0, 70, 140k N/fa ORERE LcEE, v4Vv—IEELTE
EORBICNEZOBINDPERNR L. ZOBEYTA V- VRIRBEELR - A3 b -3
T, HEETIE70k N/ B - b XOBREBLERLU TS, EEL® B &ICE
THETR, BENEBRS DOV A v —YORSREEABW, WBENYOJECEL, %
WIRETIE N-10 (B K BN I BEIND T &1L, WERMKE OREICHFLTEHD &
Z5.

WTNICLTS, TN TRNWTNOBIEKECEBNTS, VY4 v— Y ORBAHREDR
RERHOHBELNT, CORKDOVTIE FELY BIEC T -z v 7 OXNEGEIREE
OHRLFEHRTDH 5.

MEOEREE - BEABEORFOATH, HHOTERVEIBRBELETIDEED
NE. ENEIVYNIOEHKE LT, BEOEBEIC L 3L SORZD—D2 TR
EHEEIND. T2 E, ENRREZLTEY, ELEHTPPERTHET L, —DDE
RAERTOTRBOHEHEEENS.

L LD ERBLTRELICMELZET IO LEEET 5.

s &

TN UTEEBIRES 0, 10, 20gN/10ares it 2, EHEEE, B3, HEO 3
B EES 2B ET S bic, BEBCVAVv— V2B LT, SEHEEKEDT A L —
VORBIBIZTEE LR L. TORBOENRO>EDLHITHS.

1) v sEFH - hoF vOSBRERBEKEOTNRS, BRIV EEL /. HE
HRKICIIEREEKERSE B3 E 2N TEL L - 7.

2) FAV—VOREBNRER, N-ORXKY1L—T 485, N-10X+4 L— 425, N-20
XY 41—V 408T, EXZHPESEZRIEONT, BEDETTIZEMNEDLNL.
L L—RBICIYA Vv~V ORBERREERL DD TH - 7.

3) VA LV—YORBERIL, EEMEKEDENLDIEZEER - 2. EERREBEIZLL~
29% ZIHB LTz,
4) YA Vv—IVDhuFrERIE, BEYREN-0FAL—Y7.9, N-10941L— 7.6, N-

2094 L—11.4m9/100 4 T, BEPORERIT 45.7~68.0% TH - 1.
5 VTAVv—YVOFEYOBELEZ NORIAV—I 7%, N-10KR¥$4L—I72%,
NﬂOE#%V~Vﬁbf@Kﬁ<6&ég]DN&%%$fﬂfﬂﬁ&6&60mc®ot.
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6) VAL—UESEILTOBENERP-DD DCP, TDN OIHIZIN-20KNd » b5
Moo, N-10 KEDERHLTHT, BREMTIZEEEES 10k N/10ares) BEERTH
BEEEINI.

AHEO—EL, CHEREREE (BAMUEE) TXoTTRbnzdDTH 5. CCwELUTES
OEEHLDLT LD, MEMEHORE FOMES NSV ER KHBERCEHT 5. 1AW ED
BRI, M4 (19704 4 A 1 B, BAREMZAa RS (B9 GEx) OB LB\ THELR.
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