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Nutritive Value of High Moisture Roll Baled Hay

Noboru Kumase*, Yuhji Ipenara™, Yasuko Sato**, and Hiroshi Funra®*

] 2

TYESTHRAEZKDINHBOD O —AN—VEEEZAMNBL, £0OFEMEEREMITHY
ASEAEF~, FEER 615kg Do —A~<—nA 2@EEHAN, —HET ve= T HREEY
Yy 2.2%EAL (Bx K), AAENER (CoX) &L, B00EFBHMbho~—1
WNIREZEL, £5o N S35 I U—BESHEmRE2FA~s L 4k, &?ﬁﬁ%@%ﬁ{'ﬂza )
SRR & REIEIC S S LIRS 21T - F20 Co KIZTMIC L D IEFEDMBEIET Lichk®,
Ex K& DBEGHRE L, BoNERIIROBEY TH 5, 1) Ex RiZFERhoREkic
L ERBORMISSNUEM T, 2) Ex KOS N id 16 {SiciEmL 1243, #0EiNGSo 83
BT YETEN T, UBRT<A4 FEN L29, #HEAE N cRB3ZaEh -7,
3 Ex Kii NDF @b & ADF ofEimic kb, ~ 3 eno— 258580 L1, 4) Ex Riz
BB L POBRFREEBET OIREND , HIEAYE « NFE- ADF - 23 0¥ —
L oo —F, Co KOBERIBHIES 10%EMA, hTLEWI20%, HEHHE
HBLRENBERTH 7. 5) Bx KOMERREERSLE S Co RLOFERIIKSH Y,
FICHEBEAEIR Co RAMARED U TRIELID (P<0.01), HISHIE Ex BN Co
KPS~ 15%m{ i -7 (P<0.05), 6) Ex o DCP it 9.6% T Co KD 2 {&
& o/, TDN « DE HAKICEEERER -1, T) BlLhd, Bk —n~— i
g 57 »e=7THAMER, BHEOEERM LS9 TRAL b, FHEEEDT
EH EHOBFHRFERLEL LN,

43

BRI ABROEERATREL C &b S, HEROND

ES X

HEEELE~FHEEN TS, LblL, a—a~
—EBWT HEBRETIL, KT 20~40%DhHp
AEGHTHATS 2 2B WIEEMHE 5, ZOHES
iR OfER TREMED, Chick3E

*

Ak

Two-year Course in Grassland Farming, Obihiro University of Agriculture and Veterinary
Medicine, Obihiro, Hokkaido, Japan. 080
Laboratory of Animal Nutrition, Obihiro University of Agriculture and Veterinary Medicine,
Obihiro, Hokkaido, Japan. 080



44 3 =

SERTEET A EMNTERLII L L iz, AK
BACIDZKELEHBRESH T BY,

TYESTRBRENEEELTCWE LY, XTIl
AL L CORBHBEL S OISR TH 358, F
TR T Y BT REES —33°C TH Y ARRDTIR
REcKbta L, BofcEyiEth eS8 icBET
ZichESRbEV. SoRT e TENE, K
EbEic & 5 7ok VIMEEITS T &ic b4 bk
DR BB LNEC LW FBEYNCHL N Ho
HEBEmEsEET 2Ll s,

EEETR, Sk o—nR— Vg7 vE=
THRMBEWL, EROFREEXEMic R
BAB L,

£ B F &

R ERFE CEES i F 2 —F
H—BE T, KA 0BD o — b~ 1 2 B,
~N— 33 Gallignanii $I9500 BAE My, ~—a®
EEEH 1.8m, B3 1.5m oREETH -,
IhoDN—-DHE,—HD~—u ([FHE 630ke)
KT YE=TH RGNS 2.28FEA LT ve=7
REL, 70T LiiBnh~—nzBEi) 5L
v VTEH LI, TYES TR, 02 TFicH
ALAE—2REBUETTVESTHIEZHEYy<ED A
HEicQTHEAL, BAKT 3 Hifiic v — + %5
Hlio oD~~~ (BEEE00 ke) AN
BEXEL, FHETRIOT Lizzos KB L,

X & SEFEEE 38 B (TAI13E~8H208)
&L, Bt O~<— viREL L% ~t— v b3 - i
B - FEICo0 T BEREIOEATCHIRE L7, 5B,
R PHBEA BRI 2~ (HE Y — b TR—NE
L

PGS T HRDE~— e S 015 - ARERCSARIC
HEESEZHL, &S8O N 28, —AESRaAEE
BB LE biHbRBCHA L. N SEics
T, & N(TN) o=, fEAQE N(TpN)
BEY7 o BB Lk DR, TYE=THEN
(AN), 7= 4 FIE N(AmN) & Wanc 510D F
BEAVTRSDf, &5 TN &5 TpN, AN,
AmN Z5|WicbOAIFEQE- k7 ve=T7HE- JE
T4 FEE N(No) & L, ERiEME N(ISN),- 7K
w7 v e =78 N(SAN) % Huser &HMNOKE:
EROTRY, TN 5 ISN & SAN 23| bD%

FkEstEIE 7 v 2 = 7HE N(SnAN) & Lz,

N VRGO EOR BN A EE T s bic, &
Bk A vEATEHALTHE T OM, RR%Es
BlORIEHESREEL L o, SRR SR AAAEEE
PRSI 4 i A RO TFETH - 7208, ENERIC
F LV REDS o, HEBHORE TR IET
Lz, BHLEMBRR Ty 27X EDRSE
BE L, $HHBROAHETHEE, 1) TrE=
TEARRE, 2) TrE=7RAMS, x5k 7
¥ & =7 RAME & SUEBERA AR CERRS
Li#, 4) 7rE=7RAS S EREKANERO
BAWE Lz, MERBRLVBONREZ, 4 x4
7 R L D EEHABETT - 1.

BREIUSBE

B OEBEZLE Fig. 1 THblLi, 7vE=
TETRT yrE=7HRAEALRARCRBLEE LR
Ao, BEABRTEHEESHICETL 8 HEHL»L
AR & REE CKEETHERS L. UROEE R
TYESTERFLEORGMCES LT, HEid L
TRD 65°C Tih =7, MK TiIRTEEERIE & [F8Eic
REFICK B LUIRBNS LN, BETEPELRED
59°C Th-to TORAROERIENGEL BT
Lizb0®, 40~50°C H3 3 B2 .24 HEEHS S
NEBEOKEICELE OV,

KNaPP &5 {47k 0% D EEITH L TEHMNM D
1.5%D7 227 HAMBIC L D BEMENMETES &
L, KintzeL B8 (375 26~65% QBT LA
AL LTERYEY .50 7 y2 =T HRAHEMET~
FLLTVE, FERCEOTEHRED ~— A{3EN
HXTE2Ec QBRSSO h, FiethifsE
Liroic, —H7 2o 7ETREM ERD TGS
h, = AR TROERMICHTHICED b N EET
B0, EERIFEEEBL L OO EDICE
A4S LT,

RS OERO N 3965245 & (Table 1), HiE
& HAM - AMDERIIC L BER B h ot TVES
TEIREWT TpN EFHSEFEGELEDSIL
ofch, fD N SERERSHEINL, TN ZHEY
2.50%, AN GFH0.80%&7h, 84 1.5, 16
feDWIN&L -7, TN OEmMEd 2 AN #in
BiI83%THY, AmN BINEE 4B8EH 7, F
BoRprre=7TWBRKLE7YE=TEN, 7

— 44 —



SRAEEICHTET yE=T A RN 45

NH,_ : Cover sheet
injecting ooening
TTT1 u Upper Middle Lower
o 0o © 0 O—-————-0 NH: treated hay
A
\\ o o ® ——® @o———~-8 Untreated hay

50k Ambient temperature

Temp. (°C)

a0} o

10

0 4 8 12 16 20 24 28 3z 36
Days after baling

Fig. 1. Temperature trends in roll baled hay (Daily averaged temperature).

Table 1. Nitrégen distribution in ammoniated, untreated and original hay (% of dry matter).

Fraction!
Treatment

TN TpN AN AmN No SAN SnAN ISN

Original® 1. 69 1. 12 0. 05 0. 22 0. 30 0. 05 0. 69 0. 95
Ammoniated Outside 2, 54 1. 13 0. 78 0. 32 0. 31 0. 75 0. 77 1. 02
Inside 2. 64 1. 10 0. 81 0. 37 0. 36 0. 76 0. 90 0. 28

Average 2. 69 1. 12 0. 80 0. 35 0. 33 0. 76 0. 84 1. 00

Untreated Qutside 1. 55 1. 08 0. 16 0. 18 0. 13 0. 16 0. 48 0. 91
Inside 1. 64 1. 10 0. 18 0.18 0, 18 0. 17 0. 3¢ 1. 08

Average 1. 60 1. 09 0. 17 0. 18 0. 16 0. 17 0. 44 L. 00

1) TN=Total N: TpN=True protein N; AN=Ammonia N; AmN=Amide N:; SAN=8oluble
ammonia N: ISN=Insoluble N; No=I other than TpN, AN and AmN; SnAN=Soluble N
other than SAN.

2) Hay just befor baling.
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Summary

A study was conducted to determine the
effectiveness of gaseous ammonia as a prese-
rvative to prevent microbial activity and conse-
quent nutritive loss in roll hay baled at a
30% moisture content. Two roll bales prepared
averaged 615 kg in weight. One bale was
treated with gaseous ammeonia at a level of
2. 2% of dry matter, and the other was used for
control. Temperature trends in the bales after
After

storage each bale was divided into outside and

baling were measured over 38 days.

ingide parts. Changes in nitrogen distribution
and chemical components of the hay were
analysed, and then subjected to digestion
trials. In the trials, control hay was fed as a
mixture with the ammoniated one, because
they were very moldy and unpalatable. Re-
sults obtained are as follows; 1) No heating
due to microbial activity and no deterioration
by mold were observed in ammoniated hay.
2) In ammoniated hay, total-N increased by
1. 5 times the original value, and ammonia-N
and amide-N accounted for 83% and 14% of in-
creased total-N, respectively. True protein-N
content in the treated hay was not different
from that of original one. 3) NDF reduced and
ADF increased, consequently hemicellulose
decreased by ammonia treatment. 4) Loss of
chemical components in ammoniated hay was
apparently lower than those 'in the untreated
Crude protein, NFE, ADF and

energy were retained at a constant level in

materials.

the ammoniated hay during storage. Relative
loss of components in control hay was esti-
mated above 10%, and loss of dry matter and
crude protein accounted for 20% and 30%, re-
spectively. 5) Digestibilities of several com-

ponents in ammoniated hay were higher than
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those of control hay. Particularly, digestibili-
ty of crude protein in the inner part of control
hay was significantly lower than any other
part and treatment (P<0. 01). Digestibility of
crude fat in ammoniated inner hay was sig-
nificantly higher than that of the control by
15% (P<0. 05). 6) DCP content of ammeoniated
hay was 9. 6%, twice as much as that of the

5

control. TDN and DE content of ammoniated
hay were not so different from those of the
control.  7) It was indicated that gasecous
ammonia treatment for high moisture hay, at
the level of 2. 2% of dry matter, was apparent-
ly useful in hay preservation, though there
was little difference in nutritive values between

the two hays.

Res. Bull. Obihiro Univ., 13 (1982) : 43~50.



