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& SMS. @My A v — oz Rl ENTES S REDORAIC X DKM B 0, Lokt
h, WSOt 5 ole, BB RMRET & PHEH Lt

B9 ®/ v COMBERS WA

wE | gmam | pH (@ m| w7 com | on e | e | A m %
® % | 4.00 344 44 93 88 162 1.52

4n 0 SMs 4.60 286 16 128 47 111 0.31
HCI 3.05 292 6 41 43 208 1.00

® W 4.07 350 45 95 123 129 0.82

79/ SMS 4.60 272 28 105 65 101 0.34
HCI 320 | 365 18 70 54 242 0.84

D w om | o427 303 14 75 | 157 70 0.52

107 ] SMS 4.57 288 32 101 82 105 0.40
HCI 3.20 358 2 7 65 | 217 0.95

W) ML, b FRo 3 AoFni
T+ 4 v =2 100g Az E T3 N/I0 NaOH, N/10 HClL, ml 8%
fLiRiz P-Hydroxy Diphenyl o (nitic x o #sttadiy
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B0 B HRhOMBER MR
MR | omom M | pH | & m | Wemms | viom | MEm | MR
l® w m| 42 400 47 9 | 137 170
10 R SMS 4.8 267 33 80 77 110
11C1 3.4 333 17 27 70 237

) ¥4~ bk 100g ffe B+ 5 N/10 NaOH, N/10 HCL, ml %
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6RO L s h ¢, MEHIC pH O A &
ha SMS. winvra4 v—oakiE, IFEbNO
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WCHEETCHD, CORRQITMBIICERER
LABAMBIEL LI RIGKHEGEL WS L0 L
Exbh, HEORBT L Y ¥4 V-2l L
fehizdl, MW X b B bPLL T, &
DPBEENMAT B fodin, ~ OFLRESRIEML
xhadtnrELLMD, fols, EBEN LU
B ARREM U V- OB X BF
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eBELYT a7t
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REAORR X D, MrboREHOIRAES
FEADOLLIT TR B L, WEMENAREL RS
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YA v— oM, ThrlFhofE g okt Bug-H g

;U & EREEEY A v DR (%)
wER| oo % | MUK @ | K @ | mEes | H kA NFE | MRS
i | 2142 | 14.59 12.5é_1 4.35 | 26.65 | 47.76 | 6.65
ing | &FEm 18.79 13.33 9.39 | 6.92 | 26.62 | 45.44 | 7.19
SMS ¥+ v—2| 19.65 13.01 8.88 | 5.10 | 27.37 | 46.32 | 8.20
HCl 19.34 13.91 9.26 | 5.37 | 26.42 | 46.01 | 8.29
e | 2130 | 12.94 [ 11.00 | 3.74 | 28.10 | 4s.10 | 7.2
7Hp | Sfm 18.89 | 12.06 7.36 | 6.01 28.81 | 45.68 | 7.44
SMS |#4v—o| 19.209 | 12.23 6.6¢4 | 530 | 28.59 | 45.55 | 8.33
HCl 18.33 | 12.08 7.53 | 5.22 | 20.17 | 45.17 | 8.38
I | 2138 | 1294 | 11.09 | 3.74 | 28.10 | 48.10 | 7.12
10 A SR 20.37 ] 1.41 7.54 | 6.42 20.52 46.26 | 6.39
SMS |#4v~v| 21.41 11.67 6.85 | 5.49 | 30.12 | 45.35 | 7.19
HCl 20.70 11.66 7.85 | 529 | 30.20 | 45.31 | 7.45

§E) B - o« TR 3 AFEY oskIh SR
Hi1Z2® 4 v~-2iphodat omi (%)

g Bl oo MO flEEsa|lMEAIARINRHE] NFE |BLE 5
& I M 85.3 78.0 63.7 135.3 85.1 82.0 92.2
'y SMS 88.1 80.0 63.3 | 104.9 92.1 87.0 86.8
#t ird 90.5 88.1 67.9 | 113.9 1.6 88.9 87.9
= B m 85.3 79.5 56.6 | 137.0 87.4 81.0 89.2
7HHA SMS 87.6 84.4 53.3 | 126.6 90.6 84.3 82.7
% i 87.4 83.1 60.4 | 124.4 92.4 83.6 83.2
& Ol 82.2 72.5 55.9 141.1 86.3 79.0 73.7
104 SMS 83.0 76.2 52.1 124.1 90.4 79.8 67.6
#1 i) 82.7 75.9 59.6 | 119.1 90.8 79.3 70.2

HWIMARY A v~k b, HETHZ Lz
X b, ML o iniimt s, 2ol
DT TR L, o Ex {eoh
T, BRDOBRFTHRALR D Zhy—faH
L4 e, IRkpARMEE4 2 B Ecowi
IZ10~20% OYFER R L, TOoRiEoRE:
Pie il s, OB X b, Mo HEELRE
RinL, 25~30% OMIEH & 7 foo MiMETIT
Jit DEMRHREAEL , ORI k&L,
ZDWPME e BETH D, 105 A #HC40~50
% DL R LIz, TiniEs i ehlikihc o
Wb, JHEREeg L, Blillicdbielied,
& RHEHEL 4 2 B H B —E oK (10~15

ZollE) THB Lice MK uliRimiE oI
MERKEL s imicd b, sliggh15% o it
SHHEHEIR30 & BRI Liso MUz oWTit, %
ORMOREE, SRRy L v~2 )k, SMS.
BREGMY A v —oTEEYRICL, WiZcir
B RmER K E L, B —ERECEET
B0, BHTHAETSEC, faefinta x
5CTHH, o, RimTMiFIELLL, K
IO EIIRL 2 ML Tw5 0 E# 25,
SFR, Y1 v~ SR ORI & SR
R3O L D Thh, UREREO IR
L BN OMER N DI R B, &
hire, 1 v— R oREFofijEr, 17



26 JERRE BN 5105
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i Spoilage &HRIGEIZ X IREL NI Wb o), i Hbo
Bt X 2 e X okl G X 28t 3 iz

513 & HEMGRE BRERCA bl

BRI AL BERE( (g H|ABRHIAKRIIIARA|MER
e SGHER 1-024 5.02%) 3.97%| 1.05%| 1.48%| o0.11%

e M | 13,3008 668 528 140 198 15

2R 1.035 6.63 4.69 1.94 1.53 0.16

1077 SMS i x| 16,200 1.074 760 314 248 29
T GR 1.027 5.41 4.11 1.30 1.09 0.07

it 1% | 18,500 1.001 760 241 202 13

L, | EATE 1.024 4.18 3.12 1.06 0.36 0.16
27RO p e 200 88 66 22 8 3

w4 ®E a1 - HERORRGOHEORS

FrRElARY | i | Bt K 4 (AN 174 il A O | K
& ;% 4.7 5.2 22.0 36.3 7.8

mwm | 5 W OR K - z Z - -

W, RERANIE 14.7 15.2 22.0 36.3 7.8

= N 11.9 11.8 20.0 36.7 13.2

1ng | sms | B H B U - — - _ -
EELR, mﬁ%ﬁiﬁ 11.9 11.8 20.0 36.7 13.2

% mmm ﬁg 9.5 8.8 11.9 32.1 12-1

B R % om R E 0.4 0.3 0.2 0.1 1.2

PR, RBREANGE 9.1 8.5 11.7 32.0 10.9

17.3 18.0 23.3 5.4 13.9

m@m| Ak 3.0 3.0 2.8 2.0 8.1

14.7 15.0 20.5 43.4 10.8

12.6 121 15-8 6.8 17.5

7R | SMS Aok 0.2 0.2 0.2 0.1 0-2
12.4 11.9 15.6 46.7 17.3

12.6 12.1 16.9 39.6 16.8

g™ i £ — — - — —

12.6 12.1 16.9 39.6 16.8

20.4 19.8 29.8 45.9 28"1’

gEm| Bk X X & 06 a8

14.8 14.7 20.7 43.5 17.5

18.7 17.2 25.3 48.9 33.8

1078 | sMs | Bk i3 35 53 0| s
12.5 12.0 15.7 46.9 17.6

17.3 16.1 24.1 0.4 29.8

2 m| M £ 4.6 3.8 7.3 0.5 12.6

12.7 12.3 16.8 39.9 17.2

CEE) EditnamEEmictd s %
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Summary

Studies were made on freezing condition and
storage temperature in a concrete tower silo
filled with grass, and on effects of silage freezing
upon fermentation products and losses of nutri-
ents in experimental silos. Results obtained are
as follows:

1) Top and north side (attachment to wall
above ground level) of mass froze to 30-50 cm
depth. After opening, surface of mass often
froze 2-10 cm deep in one night.

2) High moisture silage froze not deeply but
hard.

3) Silage was frozen because of decline of air
temperature in tower, as well as because of
coldness flowing through the silo wall. Freezing
of mass attached to south side wall was preven-
ted by radiant rays of the sun.

4) With regard to decline of silage tempera—
ture caused by outer air temperature, above
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ground part showed more remarkable decline
than in the parts below ground, and north side
was lower than south side. Mass surface froze
late in December and continued in that condition
to early in March. North side mass above
ground level froze late in January and melted
early in April.

5) Diurnal temperature change was about 2
°C in surface, but it was not perceptible in
deeper part.

6) Freezing had undesirable effects upon fer-

m;ro%

mentation, decomposition of nitrogen compounds
and recovery of nutrients in silage. It may be
said that hydro-extracting caused by repeated
alternate phenomena of {freezing-and-melting
increase drainage in silage.

7) Rise in pH spoilage of fatty acid compo-
sition and decomposition of amino acids etec.
were remarkable after freezing-and-melting. In
long time storage, the greater part of nutrient
losses were those in drainage at same stages.





