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L ERFFEEFERA O Lactococcus lactis subsp. cremoris H61 (H61) ASIERNG- 2 BB LZRDL 720, 98O
LWD MR 7 & ~INBILEE R (fhH 25kg 720 4x 100 fi) #4850 1 0], @ &OPUER % & R oMRETE
bz 720 %5 BMaRH (Day0) & 2 #H % (Dayl4) OFHI 10 BECERIML, 48 L 72 KRS h A% Ek (PBMC) 5
CD3, CD4, CD8, CD16, CD21, WC1 HifkiZxi§ AMfgRmHE ~ — 7 — MR & ) > 328k 78 » O
BXOFF 250 F 5 —MEEGE (NKiEME) 270 -9 4 b XA —% —12CTHE L7z MEEIIVF ) — Vi L
MmAgEFoRE 7T 7)) > (IgA & IgG) BEOHEZIT-> 72,

H61 %512 X 28R 1L T Mg % 4% 7+ v Th A CD3+CD4-CDS- Mifld THEZ R BMA RSO 54, CD3-
CD8+ MfEIZ DWW T T3 A @A 57z, CD3+CD4-CDS- Mifig Tid H61 % 5-X DA Day0 £ 1) Dayld O
NN L 720 S0 T 7)) VIEEEICHRIZED SN ahoTle £/, 14 HHOAE, FRHBIGE B X OFER%
WO ERBEIRO N o7,

H61 5RO 2 FH$ 513 7 4 O et LB % 5 2 5 W etk R S 7z,

X—7—N:fEEEH6l, 7%, ywTHlE, )8 5ky7+y b

*

il

BERBH BV CE, TROERN LD 720 SR
HIOBMABELATONTEzs L LEDRE - 0%
OB IR L OB A S, P A O F &5 <
RIENR A B, FLRRWEAI R %R v P05z
FLAHEA TV B BRI O%EE) ¥ v b 7
5 DREREIRFEIZXT T 2 R A 2T CE 2037109, 2L
WOMEGRIE, WHECHG &, FRREECTERLDH
D, TERBFE IR 8%, —F, ST
CBWTHEEN 2 AEEEZ MR 272012, JIHAO
LBE, B DHVIIERH R KRFM O AR TOMBENEITT
5T EITEEL v,

S avyhA-TF2574AH6EL (LLT H61) 135 E
WFZEEBMIARA 3 5 FLERH C 7 uNA & 7 1 v 7 5k

bh, HEIIBWTL Yy ARER L bR ORE
DUE R RIEBIGEA S OF HESHER S L TW 5 w9,
PAEORFZETIE 1310, JEH 2 GO MR EE, kR
NEEEG 2D EDNWS Lo TE, AR,
TS B REIRERWE OB L LT, ke LT
PSS L ERIZ B CHREI T TE % H61 12
EHL, 2BHOEFRGHTRIZO W TREFWIEED
ZAL & 5l &2 47 - 720

MHB LVHE
ARIEBRIL E IR ZE R FEE N R - Ean BESEBUITAE & A

FERERE B BRI B X OV TSRS M B 9Bk
SFFEREEEFNHENENR L 720

2015 4 8 H 19 Hazf, 2016 4F 12 A 7 H< B
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1. #EHY

MR ER P CLERE L 72 LWD ZCHERE 10 38 (—JE X
IOl X OESE) HW, BIFZEEMICE
T HEITI S IO X, 4 lECTHEFLL, 8IS
B2 EBRRE~NOBB T TTRIZOLD (&4 - <
HdHEE (BR)) (2 THEE L 72 BEIZOLRBUKE
TR A % RERR T BE 2 PR IR (4.7m?) (2 A Bl £ #2
L, FEBRBAMG E TO 1B TH 4127 & BRI AL i
#1 SDS No.3 (H AR AR (Kk)) ~FE 28 ) B2 72,
9 WG O EERHAG 12 HE1 325X & xR IX o 2 KI253
F, P EEENSEL RS X ) 5EHTOMS L
720 “FIGREIZERBIEFIC 25kg, #& Tl 35kg T
Hotzo REBAFAENLEEREDO) > Iv 7244 (V
LT A4 AT YN (BR) iR kg hoh ) rax Ay
~ 110mg Jifili) B L CTC # (7 & 38 (#k) © fikt
kg H7=0D 7 a7 + T4 4 7)) » 440mg JIfii) %M
Z, THIORFICERZAMMBL, SOKIZEHRE Lz, &
FITEBRBMGHTH & 0 EIC 1 ERE L, B AR
O AHEICEDE, 1 HOMHEIIEED 5%
EE2 LKL, Days 2 HAED 6% Hi, Dayll
Ll 1w EEE LT,

2. H61#55 & KU HEHRE

Lactococcus lactis subsp. cremoris H61 (& MRS X%
M1 (Becton, Dickinson and Company) (2T 30T T#
24 BPIEE2E L 720 HE3E# T RO BAE X 0.85% AR K
T1MPEEL, ImL &7z 4 x 1001 & 72 5 & 5 2
AKIZIEE L 72IRBEC 121C, 15 B o B % 47,
-20C 12 THRAF L 720 HBL 5 IXIZ O A FEERBIMG H A 5
14 HH, fKE 25kg 72 1) 4 x 10" fHOFIE TS L
TERAR IS & RN CH- 2, ERELHER L.

85175 (2017)

RIMIZHSFERTH (Day0) & 2 % (Dayld) @
HH 10 FFICSARE I CEEIR 2 547> 720 EDTA-2Na &
BHOBEZHRME (FIVE (BR)) 12 2 RERELL 720

3. M&EDD R ERETRER

HiA%Ek (peripheral blood mononuclear cell; PBMC)
I TY ¥ &7 L v 7 (Axis-Shield PoC AS) 12 &
% R BG4 BE L, CD3, CD4, CDS8, CD1s,
CD21, WCL 23§ 2 dtimpih (1) 12 THlE
KHEME~ - —DEERB LT/ T F2T V%
7 — Ml e = (NK G 13,
diacetate succinimidyl ester (CFSE; Enzo Life
Sciences, Inc.) T 4t & L 72 K562 il o %, 4 B
L7z R ER & LB 38 12 T4 RS & ¥ 72 74,
7-Aminoactinomycin D (7-AAD; Beckman Coulter) %
RAWTHlE L7z 92 ~— 7 — G s L OV NK i
PEOWEIZIE 7T =441 b X —% — (Gallios, Beckman
Coulter) &\, HIET—% &% 7ty b OFRITIZIE
FlowdJo (FlowdJo, LLC) %= f#iJH L 7z,

IM4E13 4C, 2200G THELTHEL THRT, €Dk
W7 F T-30CICTRAE L 720 MAEHR I VTV — Vil
FEAbF 5% F v 72 BIA L ClllE L 72, Mg s
ru7) ry (IgA B XV IgG) #EIX7 ¥ H o ELISA
Quantitation Set (Bethyl Laboratories) % i\ Cilll5g
L7z

RE L BRSOV T OMEMLELE, WX TR O
W ERERIT o720 F72, RIEREICOWTIX SAS
Add-In for Microsoft Office 6.1 DIEAEET IV ZHH L
2o T HIRIMH & ERBRX & FEER A, Kz L&E
k& LR 2 Z R AN T2 AT 2 AT\,
ENEE ZOXEAAHIZOWTHRE Lz, $HEEIE

carboxyfluorescein

=1, EALEEEHRE
Specificity Clone Fluor Source
CD3e BB23-8E6-8C8 Alexa Fluor 647 BD Biosciences
CD4a MIL17 FITC AbD serotec
CD8a 76-2-11 PE Beckman Coulter
CD16 FCRIIL FITC AbD serotec
CD21 BB6-11C9.6 PE Beckman Coulter
WC1 CC101 FITC AbD serotec

The specificity and clone of antibodies used for flowcytometric phenotyping of

lymphocyte subpopulations.

PE: phycoerythrin, FITC: fluorescein isothiocyanate
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Tukey-Kramer 2 & D 1T\, P<0.05 * A EEDVH 5
&L, P<0.1 MDD E LT,

s R

14 HE o H61 455 B A, MK & & THI= il
% EDFEEITFRO LT IHHF ISR L 72, £ DM OBk
JEAE & FRPIERIZ O W T X TR bk o 7:
(#2),

Hl5E L7 sEfaiEo ) 5, X, ®iH, BLUM
HOZHNERIZB W THBEENHZZHBIZOWTHES I
RL720 $RIMH (Day) Of EZEIFERX ST (Group)
L B4R 7 < Day0 & Dayld DEIZENH LT L ZR L,
Group IZBIFT 2 FEEITHIZ2OOXME THENEL S
Z L %/RL Day L #:RE£2TH 5. Day X Group T/RY

2 ODEERNRIKZHEADSH B &) T &, H61H&
HIX & 3 B X T Day0 & Dayld ODIHOZEH /N5 — > )8
Rbl LaBRT D, COEBHOECHKEGHRTH
D, REEROFESZE LTERSNL, RERICBIT
B AAT DGR, ZZHAEHIE CD3+CD4-CDS8- #fliffa T
5, CD3-CD8+ Mifi 12>\ CIHEA A3 & 7z
(P=0.07)c M7ty NP OPARIK 3 % ik
MRE, Mo IV F =L B K O IgA DR R H
BEE o7,

LHAEH A& 5 7z CD3+CD4-CDS8- il i & CD3-
CD8+ #ifiad P i % 3 4 127k L 725 CD3+CD4-CDS8- #fi
i Clx, H61#%5- XD A Dayd Ofi & 1) Dayld OfE)s
B Ui X A B R A0S 57z, CD3-CDs+ #llig
2BV Tk H61 %5 X ? Dayl4 OFIMEIZHA L 72H°
MXEEIZRD SN o7,

x2. EBAERE FAFHERES LUEME
Weight gain Daily gain Feed intake Feed efficiency
(kg) (g / day) (g / day)
H61 group 9.8+0.3 702.9 +19.8 1629.1 + 49.4 0.43 +£0.02
Control 10.3+ 0.4 738.6 £ 25.3 1673.0 £ 50.5 0.44 +0.01

Growth performance in 2 weeks. Data represent mean + standard error (n=>5).

x3. REFOERICHT S HE1 REOHE

Group Day P value
H61 Control  SEM Day 0 Day14 SEM Group Day Group x Day
(n=5) (n=5)
CD4 19.7 24.1 1.0 23.5 20.3 0.9 0.02 0.03 0.20
CD3-CD8+ 9.2 9.0 1.3 9.6 8.6 1.1 0.90 0.43 0.07
CD3+CD4-CD8- 9.5 32.2 3.2 28.0 33.7 2.5 0.56 0.03 0.04
NK activity 46.3 39.2 5.4 17.2 68.3 5.1 0.38 P<0.01 0.71
IgG 7.0 7.9 0.5 6.1 8.8 0.5 0.24 P<0.01 0.57
Effects of Lactococcus lactis subsp. cremoris strain H61 on immunological indices.
#F 4. CD3+CD4-CD8- #fiia & CD3-CD8+ #ifgI_ %9 % H61 "5 D
CD3+CD4-CDS8- CD3-CD8+
H61 Control SEM H61 Control SEM
Day 0 24.1a 31.9 10.9 8.2 1.5
Day 14 34.9P 32.6 7.5 9.7 1.5

Effects of Lactococcus lactis subsp. cremoris strain H61 on lymphocyte subsets. Different
subscript letters indicate significant difference (P < 0.05).
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z =

FLE B L. lactis subsp. cremoris H61 1 71 /N A %
T4 v IREE b, RERENOMELHIFESI AT
%o HMD I b RAHEREMB G & LT BRI
afL SN TV EAS, RIERNOEECHT 12D TR
WEARHTH - 720 7 X ITEHEN, BHENIZE bAo
HOEAE W2 b MRV A 15 5 15 FEERENY) &
L CEZEMIIZE~OFI A HER, 1) ¥ 732k CD 4%
Ff~ — 7 —OFREFTZHIIEEL T 5 231019, CD
~ =7 =I5 B PR TR o i A RIS A
CTENWTREE 2D, EOBMERLLB LELEAEICE T 5
e MBS IC BV CEE R EFNIRE L L THY
BNTW5, REBTIE, RS OREREELZ
RV YSEKG Ty MEFEITH) ZLICED, HE6L D
R 5-237 8 ERANG 2 5 58 OV THGT L7z,

2 8 O H61 % 5- 058, K+ CD3+CD4-CD8-
MDD H B L BMER L7z ZOY 71 v Mg,
NK g & FEES, 7 1 b 2R 2R3 2 70 & e bh
A3 T MIaHE N5 W, ap $i0 T MILZ 74k
%¥bH, CD3+CD4+ H 5\ 13 CD3+CD8+ L £ &N 5
afT MIfEIZ L, 8 81Dk % F¢0 yoT MliE 134
DT HRYTLIIH N LD ST 2 31219, fE |2
T NN UL S TR AW R 3 2 BRI A R L
72BEHR D % < W, NK MR ASARIEE 7 D) 55D & BR
IZBW T EE R BAREM TH 5 1219, CD3+CD4-
CDS- filfi yoT Mfa LI OMfe b &b 2 L3 2
LNEAN, SEOFITTHS Nz TR ? &
ML~V ThY, H6l O 2 HEHSG 12 X 1) EAgImHiz
BT % ydT ML D DN L 72 W 51D D %o ST #
Faiz o 2BV TIRIFEA L WCLIH 2583 5
WC1+fifaTHh A DIlzxt L, 74 Tl WC1+ & WC1-
DOYWTHILIZ SN TWAD 12, WCLIUEEH O K
I X DIRBEVEDEVIZ O W TR EZAHTDH 5572,
WC1+ M DA RANZ =D e Do 72720, HE1 %5:12
LWL ZzwiEsd % olk CD3+CD4-CD8-WC1-
Ty MEHEHEIND,

—77, H61 #5512 & 0 Al %8 L 72 CD3-CD8+
MM NKMIB b & s 29, L2 L NKARIZF
H9 % CD16 251 T dH 2 Mg Bl NK Mg 71 v
I Td % CD3-CD16+ Mifia W O RITH EAERLZAIX
o tze HEo T, REBRICBWCIAMEM %R L7
CD3-CD8+ #lifiaid NK A TIZ Wil gelknsdh o

REBTIX, ZUEOKEORE kR L) 22Xt
L L7zMRIZB VT, JUREL £3 155~ Hel 0%

RSN EEE? 252, RERBECT2HLELL80
H61 45 L 720 W& RIERDBEIZOWTIE, 844
MREEEE ~ v 2 T OMBBMARZEIHRIR 0, RIHRIC LD FH
NI REINEDOLBDSEENADER E 52 L9
EOWMENDH D, AFERTIE, BPWHEORENIINZEE
DHELVETL Ho 72720, BRI 7 2
ZAL R BAZTINI LT3 e G- CTld 7 20 o 72 W R
B b,

SROFRHNE, BRI BT 5@ F O FIKEE &
FEOPLRA 22 TP L7z SRANLRER~NKE
LR 5Z AREEREZRL, 77 F T unNgF
T A7 ANOWHBR L H D Lo, s E OB
ERRRICHER SN2 WEMTH D, LrL, FIHEAL
H61 & & FIEIC 5 2 2R FEERIZ B\ Cid, b szl
FaOENGA~K T 5 H61 OGN RATRIE S 412 #EH A
oz, I OFGNERIZ SRS D S 3T
5720, PRHEHGZfZPTY, MRS
%L B AR XA AR ST & BB R &
LTH6L #FHATE 2NN H 5. 72721, BRI
BRNRDHGF D N B HGmRHEII OV TUISHOBE A
VEEEZ 5N,

ﬂ

t B

ARG DOREEHENT 2L MK ET RS E 1 v & —
DY AT LR LE Lz TIZO W T OB
KE B RS GENT RIS O A F R M L ARRTSE R 72 & NI
R =y MRICTHZ W22 E F L7z, E L
RLETFET,
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Effect of Oral Administration of Lactococcus lactis H61

on the Immune System of Piglets

Nobue KANEMATSU, Hiromi KIMOTO !, Masayuki HAYASHI, Yosuke KOBAYASHI and Kiyoshi TAJIMA

Division of Animal Metabolism and Nutrition,
Institute of Livestock and Grassland Science, NARO,
Tsukuba, 305-0901 Japan

' Division of Animal Products Research,
Institute of Livestock and Grassland Science, NARO,
Tsukuba, 305-0901 Japan

Summary

In order to investigate the immunological effect of Lactococcus lactis subsp. cremoris H61 that we have
developed, it was administered to LWD crossbred pigs (9-week-old) with a feeding of every morning (4 x 10
heat-killed cells per 25kg in weight). Blood samples were taken at 10:00 a.m. of the day before the administration
start (Day0) and two weeks later (Dayl4). CD3, CD4, CD8, CD16, CD21, and WC1 antigens on isolated
peripheral blood mononuclear cells (PBMC), and Natural killer cell activity (NK activity) were measured by flow
cytometry. Additionally, plasma concentration of IgA, IgG and cortisol were measured.

The effect of H61 on lymphocyte subsets expressing selected differentiation antigens were shown in
CD3+CD4-CD8-cell significantly, and CD3-CD8+cell showed a tendency. CD3+CD4-CD8-cell subset that
includes 8T cell increased at Dayl4. Other indices did not show any change. Neither body weight gain nor feed
intake showed the significant difference. Strain H61 has the possibility as immunoenhancement additive to pig,

even in the feeding contained normal amount of antibiotic.

Key words: Lactococcus lactis H61, pig, ydT cell, lymphocyte subset
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aNDFom, ADFom 3 X O ADL #2084 %

HAEL - BT - KRzt

SRR S ERTZE M KBS eI, © 1T, 305-0901
LMK EER FMOKBERA 335 R, AL 100-8950

C N

KRG BT, MERFOBERSIEELZRERTHY, TNOHOFBKSE LTT Y~ =¥ Mofiid
(FHP) 2L 9Ty — 2 = v MidE (aNDFom), BEVET ¥ — 2 = v Mk (ADFom) B X OWMETY -2 =~ b
1) 7= (ADL) ZSERAZE S FIH SN TV A, ADFom I3#ERMEE VO -2 &) V=V 2R TIRIEE ShTwb
P, RO FUBEPEEN T L OB KIFHE S LTV %, ADFom % & 1) IEAE % fEEHIOfE L § 572
%, aNDFom, ADFom $ & U8 ADL % j#ifie L CoAt GEAEHT) L, €OHBEIZOWTIHRE Lz, ek, 4 —
F ¥ — K79 AREEZE (0G), TVT7V7 7#HE (ALF), TV7 7V 7 71 F2—7 (Cube), HEHS AL —
T(GS), EHBAHILHAL—T (CS), VIV LA L— (SORS), FRFSHHER (F WCS), KER—IL 7oy
7 (BWC) T»» 720 aNDFom B L U ADL T, #HFEEFEST & OGIEOEE, e -1.5 ~1.3/3—%
YERAZE (%P), 0.2~01%P THY, KREBEFBEOOLNT, BEHHIZ L 2 00EIX, D aNDFom
BIUADL LI 2N TEL DD LEZ bz, HiEL 2D ADFom 54l & #kiik2 & 5 ADFom 47 H
(n"ADFom) T, 37X T Ofil¥}E T n-ADFom 7L\ ME % 78 L 72, Cube 8 & Ui WCS T, 7.4% P DZEHA S,
fOFRTH 2.2 ~ 4.0% P OENFED SNIze TIUINRT F VEPERMET S — V= v AT (AD i) 12 & 5 hnsk
WLELEAE T 208 LW EOERIZHF G LT b b0 L HEE S, ADFom ##KICFHEIL TWb 2 Ll b, F72,
S L b O Mk E B & WAL RS & B AL IR & 2 A A 5 b aNDFom H10 n-ADFom &~ 3 )b — Z|2
ST B BERINEYTH Y, MBS & B n-ADFom (3 #HEHE T o E AL IEREE R 2 RS SR O LA R
FEFMICA IR L 2 ) b DL E b,

F—TJ—K:7% -z #r, aNDFom, n-ADFom, ADL, #Efs#r

*

il

FUFOFBERICBV T, FORNDERARICH X
WL CTRENGRIVEREX XD 20, BKESRAERIZG L
P RBEREOWMIER G PUETH D, 72, BEEEE
TOEEL D 50% % 8 7 5 il EHE 19 OFIRISRE D%
52 - LA XD L CHEELRRECTH L, KR, SUEMIE
AEE L TV IEETIE, FAROEEN 2G5 M7
MY MMAE S HIZEEREZW L T b, KBEREISHS
T HEE 2 GRFHT 5 201213, FERS G2 I

IR 2 LB H b KEREIZBWT, Mk H
DAER T IIEELRRERTHY, MYV AT—T%
ARSI X ) EEIEDSK & v R o A RS
DFiFHEELTTFY -V oy bOELD 2L 5H
P74 —2 = v Milk#E (aNDFom), FEMET Y —¥ =~
N #iffE (ADFom) B X UMMT s —Y v M) r=v
(ADL), IONCEEFE T 212 X A #HE (OCW), 1K
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The Utility of the Continuous Method of aNDFom, ADFom and ADL

Masahiro AMARI, Kiyoshi TAJIMA and Hideyuki OHMORI!

Division of Animal Metabolism and Nutrition,
Institute of Livestock and Grassland Science, NARO,
Tsukuba, 305-0901 Japan

' Agriculture, Forestry and Fisheries Research Council,
Ministry of Agriculture, Forestry and Fisheries,
Tokyo, 100-8950 Japan

Summary

A fibrous contents included in the forage is important nutriment in ruminant, and neutral detergent fiber
(aNDFom), acid detergent fiber (ADFom) and acid detergent lignin (ADL) by a conventional method are used
worldwide for evaluation of the nutritive value of a forage. However, ADFom content is overestimated by the
existence of pectin in some forage. To solve this problem, we developed new method (continuous method) to
determine aNDFom, ADFom (n"ADFom) and ADL content. The samples of Orchard grass mixed hay (0G),
alfalfa hay (ALF), alfalfa hay cube (Cube), a grass silage (GS), a corn silage (CS), a sorghum silage (SORS),
forage paddy rice silage (RWCS) and a barley whole crop (BWC) was examined in this study. The differences
analytical amount of aNDFom and ADL contents between conventional and the continuous method were -1.5-1.3
percent point (%P) and -0.2—0.1 %P, respectively. Thus aNDFom and ADL contents by continuous method were
mostly equal to that by onventional method.

The n-ADFom content showed lower than the ADFom content by conventional method in all forage. The
differences between ADFom and n-ADFom were 7.4 %P in Cube and RWCS, and 2.2—-4.0 %P in other forage.
It is thought that the pectin in forage contributes to the generation of substance that is difficult to filter at the
heating treatment process by the acid detergent solution. ADFom will be estimated excessively. This will be also
to underestimate the nutritious value of the feed.

From the point of view that shares total fiber into digestible and indigestible fiber in forage, it is
theoretically appropriate to separate aNDFom to n-ADFom and hemicellulose. It is considered that n-ADFom

can be an effective index for the evaluation of the digestibility and the nutritive value of forage.

Key words: detergent analysis, aNDFom, n-ADFom, ADL, continuous method
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Table 1. Results of analysis of variance for measures of growth and N content in tissue of two Erianthus arundinaceus genotypes (JW4,
JW630) supplied with nitrogen in three forms (NH,, NH,+NO;, NO;).

Shoot dry

Shooot dry . o o Total Total
Form Qf Shoot weightof first weight of R00.t dry SPAD Total N % Tgtal N % NOsN % NOsN %
variation length regrowth after  weight in shoot in root . .

growth in shoot in root
first harvest

Genotypes 1 * * wx n.s. n.s. n.s. n.s. * n.s.
N forms 2 n.s. *x wx w ok n.s. n.s. £ *x
block 2 n.s. ke n.s. *k sk n.s. sk n.s. n.s.
GxN 2 n.s. n.s. * n.s. * n.s. n.s. n.s. n.s.

*P<0.05, ** P<0.01, n.s. P>0.05
SPAD: Soil-Plant Analyses Development (chlorophyll content of leaves)

Table 2. Effect of N form on shoot length (cm) of the first harvest of two genotypes (JW4,
JW630) of Erianthus arundinaceus grown in sand culture.

Nitrogen form

Genotype NH4 NH4+NO3 NOs3 Average
JW4 91.3 94.0 88.7 91.3w
JW630 88.7 81.7 80.7 83.7 x
Average 90.0 87.5 84.7

Values followed by different letters within a column or row differ significantly (P < 0.05)
by Tukey’s multiple comparison test.

Table 3. Effect of N form on shoot dry weight (g) of the first harvest of two genotypes (JW4,
JW630) of Erianthus arundinaceus grown in sand culture.

Nitrogen form

Genotype NH4 NH4+NO3 NO;3 Average
JW4 20.7 34.3 26.4 271w
JW630 28.9 55.7 30.3 38.3 x
Average 24.8b 45.0 a 28.4b

Values followed by different letters within a column or row differ significantly (P < 0.05)

by Tukey’s multiple comparison test.

Table 4. Effect of N form on dry weight (g) of shoot second harvest (regrowth after the first
harvest) of two genotypes (JW4, JW630) of Erianthus arundinaceus.

Nitrogen form

Genotype NH4 NH4+NO3 NO3 Average
JW4 0.70 1.48 1.33 117w
JW630 1.24 3.62 1.89 2.25 x
Average 0.97b 2.55 a 1.62 b

Interaction between genotype and N form significant at P < 0.05.
Values followed by different letters within a column or row differ significantly (P < 0.05)
by Tukey’s multiple comparison test.
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Table 5. Effect of N form on root dry weight (g) of two genotypes (JW4, JW630) of Erianthus

arundinaceus.
Nitrogen form
Genotype NH4 NH4+NO3 NO3 Average
JW4 4.3 8.9 6.3 6.4 w
JW630 4.2 11.5 6.4 7.4x
Average 4.2¢ 10.2 a 6.4Db

Values followed by different letters within a column or row differ significantly (P < 0.05)

by Tukey’s multiple comparison test.

Table 6. Effect of N form on leaf SPAD readings (index of chlorophyll content) of two genotypes
(JW4, JW630) of Erianthus arundinaceus (foliage regrown after the first harvest).

Nitrogen form

Genotype NH4 NH4+NO3 NO3 Average
JW4 43.2 42.2 35.6 40.4
JW630 43.7 44.9 32.6 40.4
Average 43.5 a 43.6 a 34.1b

Interaction between genotype and N form significant at P < 0.05.

Values followed by different letters within a column or row differ significantly (P < 0.05)

by Tukey’s multiple comparison test.

Table 7. Effect of N form on NO;-N level (%) in first harvest shoots of two genotypes (JW4,

JW630) of Erianthus arundinaceus.

Nitrogen form

Genotype NH4 NH4+NO3 NOs3 Average
JW4 0.005 0.061 0.253 0.107 w
JW630 0.005 0.017 0.169 0.063 x
Average 0.005 b 0.039b 0.211 a

Values followed by different letters within a column or row differ significantly (P < 0.05)

by Tukey’s multiple comparison test.

Table 8. Effect of N form on root NO,-N level (%) in two genotypes (JW4, JW630) of Erianthus

arundinaceus.
Nitrogen form
Genotype NH4 NH4+NO3 NO3 Average
JW4 0.004 0.109 0.231 0.115
JW630 0.006 0.020 0.186 0.071
Average 0.005 b 0.065 b 0.209 a

Values followed by different letters within a column or row differ significantly (P < 0.05)

by Tukey’s multiple comparison test.
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Figure 1. Change in N concentration in nutrient solution over time for two genotypes of Erianthus arundinaceus
in a sand culture experiment. Inferred cause of diminishing N content is plant root uptake.
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Growth Response of Erianthus arundinaceus Grown in Sand
Culture to the Form of N Supplied in Nutrient Solution

Tadashi TAKAMIZO, Shotaro ANDO ' and Makoto KOBAYASHI

Division of Forage Crop Research,
Institute of Livestock and Grassland Science, NARO,
Nasushiobara, 329-2793 Japan

! Japan International Research Center for Agricultural Science,
Tropical Agriculture Research Front,
Ishigaki, 907-0002 Japan

Summary

We investigated the effect of nitrogen (N) form (NH4, NH,+NO,, and NOS) on the growth of Erianthus
arundinaceus in a sand culture experiment with nutrient solution containing 140 ppm N at a pH of 5.5. For
the experiment, two genotypes of E. arundinaceus, JW4 and JW630, were obtained from the NIAS gene bank.
The dry weights of shoots and roots of both genotypes were highest when N was supplied as NH,+NO,, but the
difference in growth between plants grown with NH +NO, and those with NH, or NO, was greater for JW630
than for JW4. Plants supplied with NH, alone had scorched leaves and those supplied with NO, alone had pale
colored leaves, but N form did not significantly affect the total N concentration of either shoots or roots of both
genotypes. The NO,-N concentration of shoots and roots was highest in the NO, treatment and higher in JW4
than in JW630. The NO,-N concentration of shoots of JW4 supplied with NO, alone was 0.25% g™ dry weight,
but only a trace of NO,-N was present in shoots and roots of both genotypes when supplied with NH, alone. The
NO,-N concentration of both shoots and roots in plants supplied with NH,+NO, was a fraction of that found in
plants supplied with NO, alone. In conclusion, the results suggest that the best form for supplying N to Erianthus
arundinaceus during the initial 4 months of growth is NH,+NO,, and that a high level of NO, will accumulate in

plant tissue if NO, alone is applied.

Key words: Erianthus arundinaceus, N form, sand culture, nitrate
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