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Studies on the Chemical Composition and the Quality of Silage.
VII. Relation between the Methods for Determining Dry
Matter and Volatile Matters in Silage

Hiroshi SUTOH and Senji UCHIDA

The presence of various volatile matters in silage has long been known. The au-
thors have made a comparison between methods for determining dry matter in silage.
The determinations in these tests included the toluene distillation method, and
the drying methods with infrared ray and with oven. One of the two oven J drying
methods tested was a usual one and the other was a simplified one, in which a 20
to 40 g. of fresh and finely cut silage was directly weighed before drying in a
large weighing bottle(6cmXx 5cm). Of fifty silage samples, the contents of organic
acids, total nitrogen, ammonia nitrogen, and dry matter as well as the pH values
were determined.

The results obtained are summarized as follows:

1) Fifty silage samples (14 chinese milk-vetch, 13 Italian ryegrass, 6 oat, 5
corn, 3 sweet potato vines, 5 mixed hay crops and 4 others) contained 11.3 to
47.5 (mean 20.7 L 7.6 ¢.) of dry matter by the distillation method, 0.07 to 3.86
(1.40+0.95¢.) of volatile fatty acid, 0.09 to 1.16 (0.58 + 0.29 g.) of total N and
6.5 to 407.4 (110.6 -+ 98.3 mg) of ammonia N, per 100 g.\

2) The losses (D.M. Ly the distillation method—mean value of D.M. by the
drying methods) were significantly correlated with volatile acid content, r=4-0.69,
with butyric acid content, r = + 0.70, with ammonia N, r = -+ 0.64, with pH,
r=+0.46 and with appraisal marks of silage, r=—0.60.

Therefore, the percentage of underestimating dry matter in poor silages is higher
than that in good silages. o

3) The quantity of dry matter estimated by the infrared ray drying was gener-
ally larger than that by the oven drying, but lower than that by the distillation
method.

Even in employing the distillation method, however, further investigation will be
necessary to determine the real quantity of dry matter in silage.
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Fig. 2 Kett Infrared ray moisture-meter
(F- 2B Type) '

(2) FygEEE (Drying Method by Infrared
Ray) ‘
EEEERE Y, KETTHRMRK S5 (KETT Infrared
Ray Moisture-Meter) F-2 BE! (Fig. 2) %#{FH
vtz ‘
Fig. 1 Kafuku's apparatus for B . '
determination of moisture. AEARIRE AR, 0.5l rcd 4L -k
+oRBMLT, ARNREIC 22 X5 EBLIZLD

%30~50 9 R L1z, 4‘ B
FEECEL T, Dk (BLT20 5L 50ET, R & DIEEES on, £ 10 om (i FRED)
130°C{ 5V ETERS ¥, 20BII0°CRIBI L. E7, BENG5 5 B b3 2T

B2 ez, 4 —%—DEe, REOBEZRSZVRZRD .

(3) EREEBNTZEE (Oven Drying Method) o

a) fEER &g (Simplified Method by Oven Drying). B 6 mxXZEX 5mdDH 5 28l
KEBFROAZOH 5. BRI LB ROAR, ¥ EHEE © 308 220~40 ¢ B L, 100~
105°C O EREEBROFICANT, Brkic & VERIC s S THREL 1. _

b) B & 5 EEAEE (Usual Method by Oven Drying).  —d E#E R O R
BEET 2 FETHE BB L2110, bbb, 1~ 2micfbIU gty 41— 23009
BTOCCLUTTHEEEZEL, OLMEBL, CoRE2FOERCUI/NIFFREFA (ERS. S
x3.bem) T2 ¢&h, FIEEAKZIG COERBZEBATERL T, EE2RvE Y E2
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Table 1. Methods for Determin’ing Dry Matter in Silage
Method Notes Sample taken | Temperature
et Kafuku’s apparatus for : °
i . (1) By distillation PR : Fresh silage 110.7°C
Distillation with toluene gﬁ:rmmahon of mois- 10 #|(B.P.of toluene)
(2) By infrared Infrared ray moisture |Fresh silage 95 to 130°C
( ray drying meter (F-9B Type) 30 to 50 ¢ 0
Drying (3) Oven drying Weigh b
s e eighing bottle _ Fresh silage °
: weighing bottle ir dried silage o
b) Conventional (3. 5om X 3. 5em) 9'g 100 to 105°C |

2. HREBBLU7VE-TEBEZOEREE

HHEV A v -2, KDEEET 53, PHIZH 7 REHpH 4 — & —CHIE L 12.
I, B, MEBEEELY, REREBETULLISLY 2RI BONRBERRT TV ES
FTEEZRDOELRD Y . T2bbDEF X FLIEG K13 oMgO-Nic # %5 3 3 DTH

%

3. #EvAVv—CoEE
FEUTIBAERUE T OBBRBEELZLDT, LVoFI4E, A 2972547 513

' Table 2. Type of the Silages
Type of silages (I;Ifur;ia:l;les
Chinese milk-vetch 14
Italian ryegrass 13
Oat 6
Corn 5
Sweet potato vines 3
Mixed hay crops 5
Others 4
Total 50
Table 3. Distribution of Quality
of Silages
Grade Mark oNfu;natxgl es
Excellent >80—100 15
Good >60— 80 9
Satisfactory | >40— 60 2
Middle >90— 40} 5
* Poor "0— 20 19
Total ’ J 50

R TUNZ6E, PUEDAVEE FYVAE
V3R, BERESREOMAKRENETHA.

733, FLIEGEE® O&EFEIC L% B O 41k
Table3D X 5Tdh 5.
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BERAEL, MV —VEREERE SRy 5ER
EeoERRy, BREGHER, 7. = 7EEE
X DEIRA I T & DBIE R RE LIz,

I E=BRERELLUEE

EECE>TEIIEDS b, BBk RIAREZE
B, PA VBRI X A EEEOE B TER D
o BEORREZEY A LDV TRT
&, Table 4D X5 Th 5.

I HEBNTEEECEDOR - Tl 2RT &,
Table5 DX 5 TH 5.

Table 4, BOERED 5, —MCH A L — 0 DRE
DEFRIBEED, HREE PV~ VEHKREORE
BEEOENDR L, BEOELIGEE, BRBEOBE
CHRLUT, ZOEEEOERZ KNS VL 5 RS
na. 208HIZ, KREOELATA v—uid, ER
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Table 4. Comparison of Dry Matter Content by Various Determinations and
Contents of Organic Acids and Nitrogen in Silage (1)

Dry matter (%) Acid (%) Nitrogen o=
<
= [Oven drying & ele w8 oz z| £
) 2 2 8 £ 9 F |JE| =
Typeof Silages | & | & | © g - - - S O R R

P gl g B2 |" 2 z 12

o = = & =

S T - = 2

Bz o | ™/
5 1009)
Chinese

mikcveccn | 17-2|17.1[17.1 1.5 | 421 | 878 040 0.16 0.7 | 5T | 8 | 8
polanryes 4.9 |13.8|14.3 145 | 3.83 | 2.67 | 0.72[0 057 8 | 9 | 9
’ AT.5 | 471 46.1 | 47.5 | 4.79 | 4.41(0.27 |0 | 1.00| 39 | 4 | 100
Sweet potato | 154 | 14.6 | 14.2 | 15.3 ) .62 2.00 | 0.42 |0 046 27 | 6 | 95
” 12.813.5 [ 13.4 | 13.7) 4.80 | 0.74 | 0.07| 0 | 0.28| 15 | 5 | 100
Corn 22.922.7 | 21.8 | 23.0 | 418 [1.05 0.70 0 [0.26 14 | 6 | 80

Table 5. Comparison of Dry Matter Content by Various Determinations and
Contents of Organic Acids and Nitrogen in Silage (2)

Dry matter (%) Acid (%) Nitrogen o
<
. = S
— (Oven d =3
, Sl elo 2 g 2 g8 % |28 g
Type of Silages | ¢ | B % ; pH | © e & l2 = é: °
= ] ® X
gl 5|2 & =
o S 5 S
e oy |7/
=~ | 8 ) "0 9)
Oat 15.7 | 15.8 | 16.4 | 18.0 | 5.49 1 0.77 | 0.53 | 1.85 | 0.59 177 | 30 20
Ch/'/ 13.513.0 1 13.0 | 15.4 | 4.82 | 0.40  0.54 , 1.25 | 0.36 89 25 10
mese
milk-vetch 16.1]16.1115.0 | 18.5| 5.25 | 0.70 1 0.76 | 1.36 | 0.79 | 215 21 1 20
” 9.7,10.0| 9.9,12.5} 5.10|0.54 | 0.96 | 1.63 | 0.49 148 30 b
Italian ryegrass| 25.9 4 26.4 | 22.7 | 27.7 || 4.83 | 1.23 | 0.52 | 1.24 | 0.96 189 20 35
% 12.3112.3 | 11.6 | 15.0 |1 5.39 | 0.22 | 0.43 | 1.45 | 0.18 86 | 47 | 15
l\;Ilixture of
?nilﬁisfetch and  19-2 | 15.314.5 | 16.0 | 5.44 | 0.72 | 0.54 | 1.79 | 0.64 209 33 20
Italian ryegrass
Hay. crop 23.3 | 23.6(22.4 | 26.0 | 5.93 | 0.74 | 1.40 | 2.16 | 1.11 | 407 | 37 | 10
” 23.2122.6 1 22.8 | 25.7 | 6.03|0.89 | 1.28|2.42 | 1.16 364 | 32 15

, BEOHEEIPE-L3Z VT LELERLTVS.

ROV E DB, i (Conventional Oven Drying) MU T, bt —viREHIE
DEICE - EBEOEEZTRLT NS,

D& cTable 2D0RDY A v —UEEOEYERS, EEECLXEHZE & DN,
Table 6 0L 3 Th 5.
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Table 6. Dry Matter Content by Various Determinations

Method n ’ z ! s J Range

; 03] @)

(1) Distillation 50 | 20.70 | 7.59 | 11.3—47.50
(2) Infrared ray drying 50 | 19.51} 7.20 | 9.33—47.50
(3) Oven drying a) Simplified | 50 | 19.27 | 7.24 | 9.73—47.12
#  b) Conventional " | 50 | 18.92 | 7.40 | 9.36—46.12

O e v ing metheds | 20 | 1923 | 7.39 | 9.66—46.01
@ - 50 | 1.47)0.87 1 0.05— 2.92

BRI ER EOBITE, ZNENERBENSH D LR
LD OEYEROER, BIERD DEY

PEIRRSER (ERRE +ERER) 72 5 ONIT,

Table 7 iz X 1iZ, S0EDE
ElowFert gk (BFes + BREg)
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Table 7. Contents of Volatile Matters and

: Lactic Acid in .Silages

x s Range
pH 4.66) 0.72] 3.50—6.11
Lactic acid (%) | 1.55 1.25 0.08—5.12
Acetic acid (%) | 0.54] 0.33 0.07—1 57
Butyric acid (%) | 0.90 0.73 0.00—2.42
.. Acetic acid plus butyric acid (96) 1.40 0.95| 0.07—3.36
_ Total nitrogen (%) | 0.58 0.29 0.09—1.16
' Ammoniacal nitrogen (7$/109 g)| 110.6| 98.3 | 6.5—407.4
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Table 8.

L, Table 8D X5 ThH .

Correlatlons between the losses and Volatile

Matters, pH Value and the Appraisal Mark of Silage

DRI,
Losses and volatile acids 50 | +0.69 | 6.57 bp<C0. 001
Losses and butyric acid 50| +0.70 | 6.81 | »<0.001
Losses and NHz;—N 50 | +0.64 | 5.75 | »<0.001
Losses and pH | 50| +0.46 | 3.60 | p<<0.001
Losses and appraisal mark | 50 —0.60 | 5.20 | »<0.001

Losses= (D.M. by toluene distillation—D.M. by drying methods)

roTE
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Table 8 OfEE T, Hk
RS EEITIE +0. 7005
Bsd 5 (p<0.001). 7z
1Bk & I sRE e, 7=

=TEERSE, pHBwd

CIEOHEEENTR AR B’D%ﬂ

% (p<0.001). BED#A

2 NY FRR T, ﬁ@ﬁﬁ
(r=—0.60) B&EH SN
( <0.001).
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BRI X 12 505, BRSO, RSB BT s s, KERRE S AT A4
L — o »20~40 §EERY, ER2RD A FENEEIIVIEVEVPELNS.

MOV VBRI k 2 5, REOSRBEICOWTE, AFETIRI0F % FIR L 7205,
Sampling error %4724 § % 12, ELEE O BEEY30~50mE THD 3 § D2 OHL,
30~504 X LULVEEIT A OWEE L. ZOBEFLOPRETHEALTNEY .

CERS b D EUT, FIRARDEIE LN S. ”

FAV—UQEOEHERZPHA 12D, INLOHEFELZLALDIELOHEE LT
NHIBHET AMEI VT, X5RIERTHS. '

NV # &

FAV—ODEGRERETAHIZD, VT A2V F US54 TRy - bUETED
Ve AU BEBRER L 0EDY A4 v—UREENT, Mvd —VEEEER L ERE GR
SEERE, HEGBREGERE) 2B L. o, BBEECIVERETIESOBK LER
HRATEOBERPHRHE L. Z2OBBOENEIOEDLITHAS.

1) ¥4 v—oOBmYREREMEI, MU — VIR, RINEEERE, HREERRE Bk
OEICE o7z, v —VERMBCHE L T, Bk, BROBNC EPED bhit.

2) BE (vt —VEEEKR G BRI AERBELOE) &, HHEERD, pH, FAE
DOFEB 2R D ks, IR (+0.69; p<<0.001), EREfEic (+0.70; p<0.001),
7= 7EERMIT (+0.64 p<0.001) , pHiw (+0.46; p<C0.001) , FEHOFEAHEIT
(—0.60; p<0.001) DOFEBEZEEHE NI, T20h5, WEDE 294 v— DBV TIE,
FEOI D IWTA LD LT, Z0ERERICTEREMREY, EEIDIELA
D LNBHEIEVEL LS.

3) AV —UOBEYERAA DI, Fvd —VEEEEITONT, RANEKS T B
DBINESIThH5.

hovF —VERBERIC L AERMEIDWT S, HOGYREEZRYD 32 1291013, BBHESAVE
STWVA. ZNBERDVTILILRTFERTH 5.

FURMET LB ARDB I % S NI IRALEECEAT 5. $AMEOESIF, 19654 AT HOEARK
L (HE) OBLETHRELE.
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17| F»5 1538 | K(I)~type* K (I)—type®?
20 # T1TH | EROFEEAH HBR L DT REDFEERE
23 | Ebb 12f5H | 3T1% 37%
25 | b 3TTE | JEpE L EE TEE R
27 | B 5 4~267TH | Gibberelin Gibberellin
p #  6~20f7E | Chlorophyl Chlorophyll
” ” 10778 | pecioles petioles
28 | T b 4778 | £o HERD
29 | Ebb 4758 | 07Tz 207FE->
” ” W07E | Z¥E0 ZED
30 | E3E ?é,b?%ﬁ, x, 4, 4, 4 4t
Bix w9 Garder Garber
5 | Favb 8TTE | ADMEH ADHEE
57 | E» 5 11178 | Linear-Sowiug Linear-Sowing
y ” 1847E | Conclded Concluded
7 | Thb 5fTH | Wheet wheat
58 | E»5  14FF7H | ERoBEH RO
80| ~ 15730 | Fgiec IR
84 | XMook (2) | wRETHE W, TETHE
86 | b 178 | 1817 BT




