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Development of the Color Chart and a Dedicated Grasp of Proper Time of
Harvesting of Fruit
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Development of the Color Chart and a Dedicated Grasp of Proper
Time of Harvesting of Grape ‘Shine Muscat’ (2nd Report)

Kazushi KOBAYASHTI", Yukinobu UDO', Fumiaki SUZUKI? and Ken-ichi KUSHIDA?

(*Yamanashi Fruit Tree Experiment Station, °Yamanashi Industrial Technology Center)

Abstract We developed the color chart only for a grape ‘Shine muscat’. The relation between a skin color and a sugar
content was investigated using this color chart. A color chart value is greatly alike, therefore a sugar content becomes
high. If it becomes a color chart value of three or more, sugar content 18Brix which is a crop basis of Yamanashi

Prefecture will be exceeded. We checked that this color chart could be used as a standard of the harvest time of the

‘Shine muscat’.
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HigEMt o BRSE IR A 8/1 8/8 8/15 822 829 9/5 9/12 9719 9/26 10/3 10/10
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Development of the Color Chart and a Dedicated Grasp of Proper
Time of Harvesting of Plum ‘Summer Beaut’ and ‘Summer Angel’

Akira TOMITA', Eiki HAGIHARA ', Fumiaki SUZUKI? Ken-ichi KUSHIDA®

"Yamanashi Fruit Tree Experiment Station, Yamanashi Industrial Technology Center

Abstract We have evaluated the usefulness of the color chart has been developed for the purpose of the harvest in a timely
manner ‘Summer Beaut’ and ‘Summer Angel’ are a cultivar original in Yamanashi Prefecture, to determine the proper time
of harvesting from skin color. In addition, while the study used to determine the skin color of ‘Summer Beaut’ and ‘Summer
Angel’ actually using the color chart, we have evaluated the trial version of the color chart. In addition, the ripening

characteristics of ‘Summer Angel’, we have investigated the peel color change and fruit quality, functional ingredients.

1. &

BB OA ) O FILBETHEAEED v —La
— N BEOY P —T VY 2V IR 5 A G
o THIG 728, FMBUC X 2 IURER o0 Y iy 3 L
<, Wi EN7=RIUTENTYFRHDFEE 5> T
3. hFVRFLY ) v a¥ kTR REOREHE
DI=HDH T —F v — b (GK) MER I TERALL
TWa. 22T, ZERIZBWTCEAREA Y VLS TE
DEFET DR 4 % FEZ U CUNRER I 0 FIlr 23 T % 5
NT—Fv—FOMFEEHELE. #T—F v — FAE
FETEIUL, BISRERAD 00 N T & IR HH D SR 52
AREICHMICX 2 L5128, EWE A RIZOHAA
AIEEIC 2 5. 20 Z LR LAUR R IR % a1
Fizoany, IWALT 5V 8] OETIZELGT 280
LEZOND.

AW AL RS R BRS & 1 AL T3 il 2 v 4 —
L DR L LTI L 72, IIAUE T 380k v 4 —
E, REERERG A St h 2 RGO T — 4205, R
Fe @ i il 3 % 72 8 ORCHGETE Z & O R 4% FB
L7zH 9 —F v — b &R L 72 IR RER I 2,
IHGEFE Z L IZRIEWER R G, BRI OZ(L A
AT 2L, BHAFHEEAMS»ITT D, 2, K
Iz, REGEBKEDOBEBEHLPIZLAEZETZA
T, W & 2 R AR, ThEWETES R

il

F—Fv— FOFRRETES.

KL TIIARBRA ) O F L GFED v —E 21—
BPLO Y-V DHTF—Fv— | mirdE
L, ZOwEMEFHEL 2O TRET 5.

2. A&

2—1 REHT—Fv—1b (F2hR) O@EEH

RBRIC XY P D84 v —Ea— 1 B&U
Yv—T YV ER2BHEEAL 7. WERETR ORI
EEURDH 7 —F v — MEl~5DOGHFIFHDONWT, R
FEIFEL 7-.
BEEIZOVWTIE, Yv—Va— M BEALEWE
BOMEGEE, v —Tr Y )V 3EGH A, GREE
7 (KONICA MINOLTA CR-400) CTHEEDL a*b* i
ARE L2 RIEENE, RIEE, MR, BEEE, R,
HE, BWAFAEL 2. R, RiowEtEEm s
HAEREEE (ATAGO PAL-1) THlIE L, EHiRE
TR L7z, ME =y =y LiEErc, RIkEid s
W L7z BB, pHAERHE (ADVANTEC BCG) T
RitopHEZ#WE L 72, FHEiIl (%) ~5 (#HEnd)
DS DO IR CRIII L 72, BWRIZF —EHREHIC L 55
BERRBR TR L, 6EXFEDIRE TR L 7=

MEREMER b D5 B, RV 72/ —LEGRE, 74—
VFAHNMEIZKD, RAOHEESLZDDOKRY) 7

63



J = LERICIBE LR 2. REORT v by T =Y
Ha, RESE (NanoDrop) W, il o
520nmDWENE 2 Ml L, Cyanidin-3-glucoside chloride
O (y=163.29x) 12Xk D7V P 7 = ViREEK
W, REOWHES-DDOT7 Y by T oy ERICIHIEL
7z.

2—2 INFEHOEBRFFHEOIRE

VBRI THOBREOSFE v -2 Y 2
(BlEoEeH) w2l L= 2D H 7 —F v —
ME2~4DRFE %2 TN T NOEHIZEDE TIFEL 7-.
IHE U 72 I 20C DIRE S MISE W TR S E 7.
REWE, REAOEHOZ(LZLH N, 20, 4
H#% TR L 2. #HEIE, 2—1DHEICHEC TiT 5 72

2—3 REHT—Fr—b (F2hR) OEAM O
A PEBUG R GBI T O R 2 GHIG§ 5 720, Fit

Y O K A5 E & 2 EREMOIAE BIFEE 021

HEMBIZUTOIOOEMAEZEL TT V7 — | #Hf

BT 572,

ORLE (M) PHEHBEXh TS0 ?

O~ IR (4 £ TOSERRHE Y A 2

@RTOBE T Y T EEIE L2284, WY a0k
B RE 2 7

OB FOE (H) ERT0VR?

3. % R

3—1 REHT—Fv—1b (F2hR) OEEH

REA T —F v — b (F2MR) &> TNREL 72
v—ta— b ORENEOHESAKUITRL 7=

BT —F v — ME2EFUEIC L 22 TIE, BEE
11.8Brix CTd - 724, BIKIZ6EHE D58 0.9 & KH >
Feo T —F v — MESTINFES 5 &, F¥#E1312.9Brix
T, W —Fv— b2AFUICINHEL 25 LD,
1.1Brixlfl L, B39 TcELLALLE X512
5 —F v — ME4TOWNRETIE, BEE2313.6Brix, &I
242k, PERHEZE S ELZ,

®1 HI7—Frv—b&fFEof v —Ea1—F OR
EREDHE

REE EE e [::3:4 1 Bk

BT —Fy— b
TR ) ke Briv @) (5%

1 134. 6 2.4 10. 0 3.4 0.5
2 155. 2 2.1 11. 8 3.7 0.9
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(g} (kg) (Brix) (pH) () (E3
1 169, 9 2.3 14.2 3.9 1.9 0.3
2 176. 7 2.0 13.2 3.9 2.5 5.0
3 182.0 2.0 14.2 4,0 4.8 3.9
4 159.4 1.9 14. 6 4.0 4.8 4.3
5 152. 7 1.7 15. 4 4.7 5.0 4.6
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Ehbot, REOT7 Vo T7=VvRlE, #7—Fr—
MES & 2 UHERHED LI PE > TRIEISHIIM L 72 (3
6).

x®3 HYv—Eai—bF OREEOZEIL

HIF—F ¥ —E L* ak b A E#ab

1 65.0 -12.6 24. 8 70,7
2 68. 7 -10. 1 26.3 4.3
3 68. 0 iy & 28.2 74.0
1 68. 9 7.4 28.2 4.7
5 67.7 -6. 4 531.5 74.9

FERE, Le O ~BH®., asx FEO~FE), b
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ABE#ab=[ (A L#) %+ (A a%) 2+ Ab¥) 7172



®4 YPI-—I2T 1V OREEDZE(L

HIF—F o —hHE L# ak b AE*ab
1 b1.3 4,7 21. 8 bb. 9
& 47. 6 123 18. 5 2.5
3 42. 2 20. 8 8.2 47,7
4 37.8 26.1 b1 45. 6
b 35.9 213 3.0 41.8

FEFT, Le: B ~HE), a*
FO~#HOzET,

ABEkab=[(AL*) % (Aa®) % (A2

()~ ), b

x5 ‘Yv—Eai—b OBEEMRIOZEL

C. CfE anthocyanin® (FH)

Total phenol (FE)

welg (DWW mg/g (DW)
2 0 19.0
2 2ol 8 7.8
4 506. 6 7.8

%£6 ‘Yv—I>T 1)V OEEEEMRSDE(L

c.ofE anthocyanin& (B ) Total phenol (E )

welg  (DW) mg/g (DW)
2 81.2 20.8
3 129. 2 25.1
4 280.6 23.3
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KT H5—Fyv—baE>F Y-z D
REREDHE

W AR o o MR R %8 Aw

(g) (k) {Brix) {pH) (fidh) (fRal)
0 178.7 2.0 13.2 3.9 2.5 3.0
2 2 180.2 1.9 1%.9 3.9 4.8 2.8
4 1684.1 1.8 2.4 4.0 4.0 4.8
0 182.0 2.0 14.7 1.0 3.9 3.9
k) Z 172.2 1.8 14.8 44 4.8 4.3
4 188.7 1.9 139 4.1 4.9 4.3
0 169.4 1.9 14.8 4.0 4.8 4.3
4 b 157.9 1.8 16.2 4.1 5.0 4.4
4 180.5 1.7 6.8 4.8 5.0 4.5
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Studies of Freshness Keeping Techniques Corresponding to Agricultural and
Livestock Products Marketing (Methods of Appling Peach and Chicken Meat)
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Development of long preservation methods of chicken meat
(Effects of dietary resources in high antioxidant activity on broiler chickens.)

Koichi Matsushita', Toshiyuki Ishii’, Takumi Iwama® and Yuko Hirose®

('*Yamanashi prefecture Livestock experimental station, °Yamanashi prefecture Agritechnology center, *Yamanashi
University)

Abstract Two experiments were conducted to determine effects of high antioxidant activity dietary resources on
productive performance and preservation period of chicken meat. In first experiment, quinoa leaf, grape pomace, black
rice and assorted feed on broilers were investigated antioxidant activity. These had high antioxidant activity, respectively.
In second experiment, 21-days -old female chicks were fed either of the high antioxidant activity resources diets for
30 days. There was no difference in growth performance among the other treatments. Edible meat yield and abdominal
fat deposit in chicks fed quinoa leaf and grape pomace diets were less than other diets. The extent of lipid oxidation
was determined by measuring the TBARS value substances at 1, 4 and 7 d of storage and expressed as micrograms of
MDA per kilogram of breast meat. Oxidative stability (TBARS value) in breast meat at 1, 4 and 7 d of storage was more
effective antioxidant activity resources compared with the control diet. A liner response was observed in breast meat (p<0.
05) at 1, 4, and 7 d, respectively, with control, red rice, black rice and vitamin E in the diet. These results suggest that

high antioxidant activity resource diets improved preservation in breast meat.
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3 FRSTEF 47.12+1.95 1.56+1.03 6.30+0.99 66.67E£2.47 0.76+2.66 13.55+3.10  63.87X=3.06 36.88£8.93
4 TFUH 50.54£2.08 0.78%1.54 7.34%0.26 68.23£2.11 -1.53£3.03 13.07£3.78  65.41%+3.21 32.99£4.67
5 Ak 48,51 +2.99 2.29+0,72 6.1441.46 66.54+3.61 0.750.53 12.2041.59 64,344 3.52 34,26 £3.71
6 TRHE 48.59+2.82 1.47%£1.28 7.084+1.18 67.92+1.45 2.87+4.08 11.72+1.85 65.491+1.46 35.852.47
T OBk 48.97+£1.92 0.99£1.06 6.971k1.02 68.17£0.94 2.060.55 14.744+2.27 64,824+1.72 40.021£4.93
8§ EFIE 51.77£2.11 1.66x1.28 8.11+0.77 67.26£2.27 0.59+4.81 13.17£3.52 64.40+3.64 35.89%12.30
9 AFH 49.39+£2.25 1.941£1.36 7.1241.20 66.98£2.09 2.09+3.16 13.2043.24 64,2243.27 37.53£9.99

4. LRAICH T BTBARSEDHR

ERU%IH, 4HB K OTHIZE T 5 4 X DO TBARS
ik XOZOMREETS XOKI, X2, K3IZRL,
HZ$ (y) #TBARSHE, #HHAZK (x) #HRIFEHK
& L2 BEO1REHERDFER A2 FKSITIRL 7=,

L A NOTBARSHEIZIRATE H B FG#EIZ K 0L
AP X 2 & BN L 20 5 72 THRIR(F L 7285
&, EAFRX KL TF 2 7THTRE LOVER A
BICRNMEZ R L 72, OB DN TEAEDHE LT
BoREP-7EDDOMUBX LD WVEERLZZ &
25, PRRLETEOE G E B SHFH L =& D)
HFENDIEGGATRAFE DA FICF 54 % WREME 2 RIE X
nrz-.

7z, TRHIZDOWTIREVRIZ K O R %KD %
&, LXK B K OURK, BRRICE LTl AR
L, BMAMXATHFZET 12965 TTBARSHE T
0.0521, #KIXA10.0191, HOKIXA30.022684013 % Z &
MR &Nz,

—J5, ¥/ T7EE F/OT7HT, 7Y K A
FOAKY) T 2/ = MIZONTIE, LREVROREEI G E
Lo ERG, 2RNAIGHNT S BT RS
W1, HBEREOR S &2 - 2k 42 &NTR L
7z.

F7HTIZOVTE, 2R (y=-0.0103x"+
0.1005x+0.0538) A /R Ns=. /% 7EEX, TP
X, FRX B LU F TR O TERRERE AR
Eh, HIZHOREICIERONEE 20T 2 EH 50 6
N7z, TOZehs, KX, BXRXEXPVEX IR
TFHEDORE I ENZITEARNICTBARSIH S L AT 5
DIZRLT, F 7 7EEXRT FUEX, AKRKAE L
RAEHBORSEIZ X DIED ERANIEFEIC RS Z EHURE
nr-.

K7 TBARSEH LV a 1BRMESZ NV EIRE

PN TBARS f& (mgMDA/kg) alAGP
18 4 A 7H (mg/ml)
1w 01817 03391 04947 a 2179
2 FTEE 01418 02612 02856 269.2
3 HTHETF 0144 02909 02520 b 307.7
4 From 0.1624 04028 04804 a  211.5
5 Bk 01635  0.2926 0.2868 282.1
6 Kk 01719 0.2379  0.2893 314.1
7 Bk 01407  0.2582 0.3187 307.7
8§ EHIVE 01254 01652 02380 b 2308
9 AFA 01421 02958 04607 a 1795

REFEHRITEREZSY p<0.05)

®8 BEMICHT S LXATBARSEEER

ENFZ TEERMREL BE=E
4L y=0.0521x + 0.1300 0.841 0.010
FSTEE y=0.0208x + 0.1495 0.516 0.100
F/TIET y=0.0118x + 0.1879 0.195 0.300
AN y=0.0476x + 0.1637 0.502 0.110
=S v=0.0161x + 0.1879 0.260 0.300
bk y=0.0191x + 0.1572 0.800 0.016
F* y=0.0226x + 0.1327 0.817 0.013
E#IE y=01986x + 0.0956 0.705 0.036
AF= y=0.0581x + 0.0738 0.530 0.100

#% y=TBARS{E =x:H#

5. M3EH a 1BRMNES > NI EIRE

51 H EhIHZERIM U 7= MAE IS DN T D o 1ERYERE 2 /S
O BIRE DRERERTITR L 72,

a 1ERVENE 2 VX BIRIEIZA FOX B XU T Fokg
X ASMERLFEX & L U TS Ml A8 LB TV 7228, &
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X9 1RAERHIPEEILES P> -EMEHEL-8E
MIZH T 3 L FATBARSERF

ElE FHESR K
HEALTE y=0.0521x+ 0.1300 0.841
X /TEE y = 0.1499x "0 0.744
¥/ THETF y=-0.0103x%+ 0.1005x + 0.0538 0.677
A= y=0.1709x "33 0.710
SRS y =0.1764x "7 0.458
it y=10.0191x + 0.1572 0.800
Bk y=10.0226x + 0.1327 0.817
EHIE y=10.1986x + 0.0956 0.705
AFH y=0.1368x " 0.637

% y=TBARS{E x:F#

Ky RE AL, BILZ N L ZNDEEZ D EW
LDEEZ LN

4. & %

NI AEIRIEN 2R 2 <, RIFEDOROEME VWD
NTHD?, EWEHWIRE3~4HFRE L wbhTn3. &
BELTIIHN I E D CHINEE S & & DMK DR % 7
Ly a®OF FlEERJUNE AR EICid s s 2 en
I hT50, Ty Y2 TORKOFEI S E R
DT A7 BREN8, 9 EAEEEIC LRl
BETHIBLTOWBRRNTH S, —F, KEOFRERNT
HBIAVIZEEEINTVSEERY) T2/ —LIZDNT,
Saura-Calixto F. etal. ¥ &, "4 vHEYV 7/ —1LD
5 H535~61% IIMMELEIAEAE L TBD, 20T L3k
O—EpEWEMEALT % 721 T < PiILIZH 5§ % &b
TWa, fllicdF/ 7RFBIEREER) 72/ — L%
GOREYROHISE M B RNITEEL T B 2 Eh b,
KRB TE IS BMONBILEE 2B L & 8
12, WHBORE UTHIH L 2zBE04 vk L INE, R
IZBRIFEAN DRI Z DWW A L 7~

B OPRLIEIEICOWTIE, 7 7EER, Ty
B, HKkE $IZDPPHZ ¥ Vit mn il 2
ANL7z D T a4 7 —f EHERIODPPHZ ¥ 7L
LG PEA524nmolE/100gFWTh 5 722 &0 5, F 7
T RERESBRMU 228554, 23%, T FUHETE14%
EEWVEE 55 THD, PBLEM S LTHaIcRH
RETHh B EEZ 6N

7z, ITNOEMAERNHBERHI5%EA L, 30H M
W5 L-EZ A, REKREIZELUMX A REEN, &Y
MAEABML 72X IZWTh g H-> T, FRCF 7 7 %3E
KELOT FMXTEWMEER L2, ZhbDXiE,
FRHEIERIZ Z W DDOREREN MO L5722 L h
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X3 LxPIOTBARSIEDZEFIHTE (E23I28)

SRET S &, FROT R F - KEMEFL2Z &M
KEnFNTHBEELENS. FROT 3L — kit
i, WlEAEERHT S Z & TIRIRT X 35, BN
JRANDEBEERENZ L5, SHRIIAARREE ik
KEZTRTIDERDBIEZZON. —TF, /7
FEFIZ DWW T RBEREDIK F 2L TICHEKT S Z L
NTE, ZOMEBELT, MTOTRLF—-FENE



WZ LR EZONDN, ZUSTBEERIZONT S
HOHEHLN B B, Koziol” 13F / 7165 H DI
RYNNOBERIFIT8H THHZ LA WEL TS, Z
DZ X, BAEBOM L VS BEERN1I8% TH S
TENOMETEE, 7T ES%BTRML TR &R
oM VSV EERBIFEAEELLENWI L ELEL
T3, L2 LHirose et al. @ 1%, & v/ S2 B &N
128% ThH B Z L 2#WEL TR, WD 5 VIIPE
WREEN DB EHEZONS T Enb, FREET 5T
AUVINVBEREED M ZIT) 2N IFELnWEE L
5.

KRR OFE, 7 F X B K UCEXX TIER
BN LG S 7 ERER L, BEENBEDERERICOWTR
B AR U 72 ANEL S Y 13, IR & IE e
EMBIZAOHBE S B L LTh D, Kk TIZIER
AR DN 5 L IEENIRIE AR 3% & LT B/
S L FBOFERE 257, FEHLYIZ, AR
B &85 720 DERHG SRRSOV TIRE LT3
2, MEERIRIOIZE A EREREIN TR EE 2
3 &, W5 RS &0 IR R ORI ORI %
X5 Z & TIEPPRER EIZ O BN 28D EEZ LN,

EZT AT, HEIZDW TR L & & I1IsHETEN R
SRELWELARITTERNTH S ZEAWE SN TS
VNEETIRAE A K RE S 20T TR L
TWBEZA0%0. BNIRMET S Z & THEIS
FRAAEBEG D AEORIAI T 0 4 5 =12\ id ek
TR, ERLZI ISR A AV E VS 2B R
EhTwa, LaL, IEIGIEREROMEL 21T
TV, WBEPIEFEIZES TS 5. RIHEDIFAIC
DWTIHEZENFE L L, IERTIEA o —FF V)&
EIh, BINTIEAGARD 5 TW5E. KAEIZEB W
THLENIBINIE AR, BRI EEaR S’ i Eh Tk
2, B TRERENICABRPIFENS K515 > TE
7o, RRBRICHB WL, SEMEFHTZ2ZL12k-C
WEE (YIE) 2@ a->Tkh, ZTho&MIcEZ
s haF /4 FROKGDIRIIEIZEE KIFL
TW3EDLEZ 6N, BIEICE T 2 RERAG = &M
BN D B,

F ) 7REFIZ DWW TKoziol V' 1d, B &EIZY /
VUBERN P ETIVOMEFIIRAE LTS, &
BB DRI &R OWE I T b 720, F 77
T TERABOY )L VBEENELS E-oTWE I L
NEXND. VL VEBIEIn-3RIENETH 5 7280,
FOHABBLLRTVEVDR TS Z L2 6 RIHED
M ISR EA MFT DL ELbNS. —HTH
AIEREEZTIIE P BT 2 /=L (n-63%
M) &V v Vg (n-3RHENE) OlFEIZDONT
SRLTEHED, MR 7=91213n-6/n-34L FiZ§
BNETHBELTVEY, —BNEFEADLAS~11

ThdTehEBELDE, 7T ORI
DERTEEETH D28 Lk, SIS
B, RIS OWTITRIE L o723, B L & &b
2ERTEIET S I LIISHVBETHDEELS.

N O RFHEIZ DOV TIETBARSE A B L L 7=
TBARSEIZ N HOREABILL Cvay Y7 LT
NIZZLT 22 ZDEEEFH/NILEY — )Lk
(TBA) TREAIETHETZHETHZ. KilBizh
WTRTHRAFIZBE W T, Wiho&h & BARIX K0
HEN T ALK, R, BREB LT
VERXIZDWTE HEORSE I HEONERRIC EA L7228
OO, ThUSOBEMIZ DN TIE2RARH 5\ I3
MPROFHNREDAE L7z, TOZLFEMIZL->TZED
RN D ZLERLTED, AH=ALE 55T
R AVIN ! 2% (/s

TROEIZONWTUT S F X AWMEDH S, Goni et
al. "V 36 kX OBernes et al. ¥ 1%, 704 5 —I12T P
WA % 6 % BiDEH ISR U 7265258, ARpE i, K& vos
28 (CP) Oy b, IEWENREN =, FFhSE s, MR
Hh, WEEREL X CNGOBEORE ST BII L0572
ELTWD. FFEOMRIIMAM S LT F o
WHRAE 4 I VERERL T T LAZZ &2 ML
T3, EHIIARGMAY 7 2 /7 — L Lt iisa v =
VIZET Bl & FEEOWLRITE N T 56~73%,
14~47% TH -7 E LT3, 7222 HAPDMDA
BRORENZHEBICOVWTERELTED, 7 FY
FEARINC & D MDA & ISR R iR U TG < H#EfE
T5LLTED, KilBROBREFMNTH 72, F7-
Viveros et al. P 1%, K7z /=LY vFik7TFoH
Z21HEmo 7 a4 7 —ICOMEAZ LOVEAIS DG
PilAlZ U+ 7 N o6 % OPEAlZ L+ F o 0F0.72
% DAX THBGARE 217 - 72658, 7 Vo ofzis L
X THERENED L 222 REL TS, £/220
WETEHEANMEHRICOWTHELTED, 7Ny
% 5.z 721X 13 Lactbaccilus ¥ & U Eenterococcus 3 B8I1 L,
Clostridium P L7z LTWb, FEHHIZOVWTE
7 FolieE5IXB LT F U175 X CTLactbacillus,
Enterococcus¥s & U Clostridium & ¥ L7z & LT\ 5.
ZOZeno 7 Pkt g Eo ENMFSE L% 2
580D ThHhBEEAZLNS. &6IZWangetal ' 13,
7 FotdEv %Gk kg 72 ) SmgA* 5 80mgE THOD L
NILTHNIEE- L8, 22399 aa4 vy
3 v LR, NOWIERN A LIk ES L, 20
AL NIE10mg~20mgTh 5 Z LA REL TV S,
MERMEDR 2B ORE5Tar v vy A BRI 728
&, —Elt=EE (NO) 237.11pmol/LA 521.31pmol/L
AL, SODA'126.55U/ml% 5111.14U/mlil 7 - 7=
M, FOH%T Pl %12me/kgfBl X ¥ 5 Z £ TNO
714.73pmol/LIZSODA3133.27U0/mlic&#E L 72 & L T
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W3, ZO XS IZENMEBENDOEEIREN TS,
XHICAEALY 1R, TR ERY T2/ —Apk Mk
B I AN OB IZ OWCHE L, FHC O
BB S5 L WME LTS, ZDOZENSIN6EM
IZEA SN TO B PRRILR S D BINICEE#H < O Tk
<, BRPOXEIFHBEIMEHL TN LEEA
5B, —JF, FTuary b TV Vv EESHT KR
TN TEZVEERTAIEROYMKREL LU, K) 7
/=T UVTVDORREEASLT ENTES. GIF
50 F T FwERY T 2 ) — LHABERIED TR & H
2LLTHD, ZOZLERBTFVYTUNSEEINDTF
TR OBBRAERKELTHWEEDTHYD, SHHMETS
ZENRRBETHDEEEZLD. ZOXIITT Fuizo>n
TONRPME XN TNBER, F/ 7EEIZIOVWTER

)7z /= LERPEODIIMA TRIEE S 2N L
SRBRDIENEFTEX B EHE LN, 5H%E L5
REMD T BENDH S,

BRI EPEDIRIE L U I O o 1IN & ~
ISOEPREIZOWTHAE L 72 o IRTERE 2 » S 2 B iR
JE B 2 VoS 2B TRREZ b L 22X D 2 DR L
ATdLIh T3 KB CRAPR ORI X 5 —
OIS Sk h o7 L L, Paskoetal. '”
i, 7Y b2 BRESELZT Y MIF ) THTE
5L, IMAE, DR, PR, R, M, BRI DV T
B2 L Z0fEfEE L CMDAR 2 #E& L 2659, +
J 7 HET A BE X R kb o 2R UAER MDA & R
MUZ0isxd LT, F 7 714 BN 8 721FIZMDA
GERMEFLZELTWS.

ZOEHITBE2 b L ZDEKIEGIR S RE ST 5
IS, RY Tz —ILERBILA L A B XORIER
PEOBRIZONWTESIZHBEL T BERH D EE L
3. WA, RIBIZOWTREEREOMEL/EA TH
0, WEPHIEE L OBRAD LSO 62k >TET
W3, {#ELABAEBFTRTS Z B2 L 2DbEn
HELEPET B LIIOBND, EEIZFINEHEEIN
AR IRENEREVEDII LB EELIONDE I L H
5, ZhoMIREMEGRIL 50 5 EBh RN
EPERN AR T B 2 EAMETH B EEL 5.

5. #& B

WAL N TAF T X &M & LTl (£ /7
EEE, FTHET, TEUR, BK AR BDK) B&
CEAIVE, AFTHR) T2/ —=NIZDNT, WHHE
IS 7 BROAEPENE, FERAE R K ORAFEIZ DWW T
WEL 2. ZOME, Zhs OBMEIREEDOHEETSH
5TBARSHEZ T 3%IREHTHZ LML k-
7. LaLl, AEWEZELES, ¥/ 7EELBLDT
TEPYHMIABFTREORT 251 2RI §20FHANT
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Ei5.
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BH F 7 EERZBRERNCE T 5 720, AERENEN LA B U 2RI K OXEEORET 2 17 > 72, 2 Off
B [Amarilla de Marangani| #%, ¥, fE & S IINL-6Xk D EL, HIEN L > 7= NEIEENZOWTIE, $FfE

YOHZDNFES NN R Z RO NS Z ENHIS Tk 57

Effect of variety and cutting time on Dry-matter Yield of Quinoa

(Chenopodium quinoa WILLD.)

Toshiyuki ISHII, Naoya UENO
(Yamanashi Prefectural Agritechnology Center)

Abstract We aimed to use Quinoa (Chenopodium quinoa WILLD. ) for feed, namely examined relationship between

variety, cutting time and dry-matter yield. As a result, the plant length and the panicle length of “Amarilla de Marangani”

were taller than “NL-6". It was cleared that the dry-yield was the highest on the 90 days after sowing at cutting time.

1. # B

F /7 (Chenopodium quinoa WILLD.) ZmK7 v 5
ZWHFRED 7 1 R T h lE AR EOHESHT, »D
T YV HEDFEBMD—DTh 72V, #EE5IZEN
VIO pEMAL # HIE L T2005~20074-F 12 TR H %
iR & U2zt o 247 - 722 9 9. BRI LEY
BB W TEER I K 2B 2060 F > Tk, &
BOWRAMEFENS, 7 FT) &, KRN ELE
DOFEBME O 2 V80 G5 EOREMAENE T TR
<, WEARIE EA-PIHIER 2 & O R F S RE 2 TR
ANB A CHEENENE LTRIERHERA D55, &5
12, BRSO HFIFRIC &k - TEERIZOWTEE
WHIBLIEE AT LTV B Z e e~ a DY, 20
AR SN B,

— 5, HNHES 2 & OFEPNE, AEOREMD—D
ELTEVIME AR TS, Lo L, BRIREEME
<, JABGLBICITW RN ThI TV 5, Wi
OB IR I NS 720, 5 FADKTAEREE 7 -
TWBZEMG, WHIZ k2 RGEHMOEREH gL 72
7z 2 SR PR BN DTN AR ST 5. &HPEYIOD
TRAEE & 5 B Hdh D —> & U THIBLIRTED S
EEPRHIWIOL, WESEAX 2 A5 D, BT
ARG L2, A 794 L —VEBG LN, &
KA 7 w465 LB CIREFEDS S E 5 Z ENFRES
TWB" 59 Uhl, F/70K5MNENOMEEE
RIFFHBIZOWTIIANTH 5.

KL TIEF 7 7 % & OPBLIE O B MR EEY) %

fiktE LCRIA L, FBRAORFEER % B L 724655
BRAE4T > TWa. 2B, filkte k5% 7 0L
PEIE) B3SO AR L k5. 22 TCIEF 7 EES
ZHEPRHCAIH$ 2 Z & &aitde LT, i XEURH O
BRI RIT ST REEHE M T 5.

2. RBF&E

AL, 20129F ISR A B3R N £ v 4 — Y (T
NS, BEES12m, K@M, BifERAIE) CFfT
S7z. BRI i E U TAmarilla de Marangani (B4
T, AM), NL-6D2/KH#E NIHURH] & U CTHETE60 H #
X (60HIX), #FfE90H#%X (90 HIX) D27kt % 3%
g7z AREBBENZ16.2mY/ K D2KIE L L2 FEitig,
N-P,0;-K,0 & U T8=8=8kg/10afH Y i & (L85 T
T U7z, f&fEI34H 24 HIZ&M60cmD 3 UK & T
W, R OME 23T b a2 REGHAR T O E
HWPABRIZDO W TIAEF RN X 7 a4 DA
HOEN720, A 3I4 707 F7ua7 7I40004F
WeAkSH29H L6 H11HICHUR L 72, FAA 0 mfd o e
PZET 2720, WEB, FACH, B, KU
FH40H %, 60H 1, 90H% ORI, PR ZFHIL 7.
7, WHERICIIBEREE2#8%I2&kD, 0 (), 1
), 2 0N, 3 (h), 4 (K), 5 (&) D6ERETH
AL BMEM B KOHREHIZXAD40~50 % Ok
IS, BEAMERR S Mz H & L, MEIHIZ92D80
~90% MNIETHLTE DA BWEL S ICh-7HEL
7o WREIEEBRIX AR 2 XD HLD,, B =—)bovy NI

77



C2A MR AR (W R e R o 72,

3. # R

(1) 4#H

g A OO M, BRAEH, BRI R OMER R % &
IR L7, WVEM, BIEHE § ICAMO S 2NL-6& D
11~15HEA 5 7z, NL-6 DR HHIX90 H X XJHE D7
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Studies on the Effects of the Illuminance of Monochromatic LED Lamps on
Animals and Plants and the Technical Development of its Utilization
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Development of the LED Light Source Suitable for Monochromatic
Light Irradiation to Animals and Plants.

Hiroshi Kono', Kazuhiro Kijima', Fumiaki Suzuki’, Toshiya Fujiki®, Koichi Kubota’?, Sachi Funai®, and Koichi Matsushita®
(*Yamanashi Prefectural Industrial Technology Center, “Yamanashi Prefectural Agritechnology Center, *Yamanashi
Prefectural Livestock Experiment Station)

Abstract We measured variance and temperature dependence of the illuminance of monochromatic LED lamps that are
commercially available, and then adjusted the illuminance to be suitable for the experiment that we irradiate animals and

plants. As a results, 87% of the LED lamps that we prepared were adjusted illuminance to the value in the range of 52lx*

10%.
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