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%5% EOREIERS T,

—fiz, HERRIZHERR & D Z T BINED % BRI
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37, 22T, ZWCTRER#ERSEOER BN E L
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7z’ OBRBERRHEC OV THET 5,
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FHETIIMERES 1 0 1L, BEDESDENK
&V, F7o, MERRIEERRE DINEDSS Y, REREOF
Moo b, IhERET ? LIREFREDVBSINGE
ORENR D 5, 2T, MHBRTEC L 2 RELEETE
EROT, HNTHEEOLEY - BZONEREI LS,
FEOH > kOB E BB L Lz, BEAEIR,
KERBRETH 5,

2. BHEA
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B8k - 199347 A 6 H~15H1c, BAD 3 ~14F4
DT AT AFEEEBH10FT, #920,0008k 205K & L
CTEREEERE LT, BYICEZONABRMECERL,
FHOLE OB LL, TV b7 = ORENDZ VI
BEBR LI, OB, BEPEZCHRERENI S,
EENEABEN SV L EF L Uiz, BEHREZ 1
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(3H3h) (353h) (GEHE - BREERR)
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HBYEI- D108k L, FEF1008kE L7z,
ZheDHRIZDWT, FFET A20B8~8 H20HD 1 »
AL E#H 4 AT~ 5 A ERT & TOHM, MBIk
BADOEZIERS F BRICELEL THEL, SR
208k 22K L 72,
FESHTEEMEIC & 2Bk L1858 ¢ Bl CEMGER L 1Ak
&, HFER - TEREFIHUREEES O X0 5 -
HEEERAALI, BRI, 208D S b19RTEHEEZEED
SEFEMERI. ROTHRERFER A VA ZFEL,
TERERHK ¥, SHTHEMMEICEHEL T, BEEY
¥ 1 PRCKEERBL OV ML, MROBEREL
(pH6.7, EC 1.0dS/m) % At 7z 2 VEREIE A (557%)
AL, RIEKEICCOY 7 ABETINSFE1~2 H
D 1 »AEEHEER 217572, Z Dk, EITOT7 X8
HABEAETHRER 21T o7,
BEISRGORIR L EENIRTE | L & BRKIZ, 18
1548 (Mg, BERHKET2) &L, 19954 5 H16H
Wl —OBRMESICEML 72, MRAEICIE, &
HEFOEREGETH 5 MWH00W & IRIEDF BB
RETHS VI VAL BV, ZheDRER, 2

Hic e VB EEM OG5 CHREL, RFRIITER

L FRRICEITER CRRER L T2,

EMHROHOKE 31, HERMRUBREL bic
B #I30~40cm, HRE15~30g, EH 2~ 4 AXO&HHET
Holz, RBRXIZ, BERMIT 1 R0k 2 K18, K
sl 1 FRE10RR 3 RIR & L7z, EMSER R B L,
1996~19985ED 3 £/, RBROD7 A/ 87 4 AREHETT
O EE (BEFERER) Y TREL, R¥EEK
D1z » OFERABER CEESREZEML 72,

1 EHDOWE R K Z 121996FEICEB ORIV L BE
DNBRUVEEIMOL £V - faix K OSEEBENT: 4
REITEKD &, 19985 1 R [Y 6] £FHKL 7
V—ro7vyFx’ k@il

3. HMRULEEN (BENE) OBEFZE
BRI, BMWKEREDT X85 4 A St Ea T
WEDEEBL 12, EENBREZNEEXRD 4~9HD
6 AT 720 £z, BREDIUEFEDOLNVICL S
INERMEDRAEL 2,
PIEEE SR F L LULBREOEEE - 7,
B AR ER T, BIfED T AT HRATH 3,
N—7 HEPE % 5t/10a R E AR, BHE, bo% 42
WAL, fEEEL 7z, BEIZHE200cm, & &25cm & L7z,
B 1 SAEZ, HRE40cm GRAEE B 12508%/10a) TEMH
L, 1X108k8m? & U7z, MEAEIZEAE & U CREKE

RIRERh R AR ALK O BB L IR (14-12-14) 180H
22 F KD T30kg/10a, EHEHK%200kg/10a & L,
3 A EANCHEA LTz, ABAEIXINEE 2 SEH D1997E > 51T
VW, 7TBXU8 HICERERI29(10-29) 2EHEKST
Kbkg/10a MEF L7zo %72, BEDOMERISH1IH®S
D—FIUEZEEL L, RERIHLY 4K, (&1
cm DR E LTz, DAKRBBEECEKF 2 — 7 2&iE
L, B85 HHEEWGAICEERTA > 510cm B RS
T3 &5 fTo, BEOBURPG L% BRNICZERILT,
ImDEECAYy b 30cm A« 2H) 2E-T. £,
BRI E RN E HPABRERE I U CRETV,
RCEMROREICER LT,
BHORE &L, BEOKE, F1HES, HHE
(FB1HE»SHE 6 @ TCOFHBOR ) 131996~
199850 3 FEfV T b 7 HPaICHEL 720

EEIR, TERLEE (FEIHHBORS) %219974
TBHAENCHAE Lz, HEOMEO R, FEFE6 A28
HICERMO X 150 2 BEER 210k T OFE L7z, DA
FERXRE 6 B20H 12, &S 5cm EDOFHH 3
ZHIEL 720

EEOHFH IR HEE I EROROEZED 5cm L
LR LzBE LTz, #ITEDEMND X, 199845 H
WRZEONEMBORAME2HRBICHEEL, ZOFHHE
TRUT, MiEDZANI19964E 8 A 1 HIZRI0RDEES
#HEL, v+ RXA—-%—(7 F— (), NRM-2010J-CW)
DOEFRIMOE AN (2 lmm EABMERSHER) &
TRAL
AENRE | EFE L, ZZEHSFHE 9 RKFEE, 25cm DL
FicEL-bOERFERL, HIEED 525cm OALE TYI
DRIz, BN TEABEEEERE L 72, B
% 3L:50g LAk, 20L:30.0~49.9g, L:20.0~29.9g, M:
12.0~19.9g, S:9.0~11.9g T, 9g FKim iZHMI & L
Teo 2, BEHILOY AKED /MK OEE
Imm P ERAHL TOEWETFOLEIDOIWVDID %
FES e UL 72, RNAEIIEZER O & 258
ERB5TRA~98D3»BHEERL I,
BEDIEFEICLDINERMERE: V- 7ry
F2 BT, ROBEXERNET 200N EFHik%
BHopicdsiedic, BEEXRATERILET 3 HE
(BRILZFEE) X D INERFEICOWTHAEL 2, 19984
vy —HNOBBCH I ICEM L 2F&E (1.52)
EHA L, BRIEXT 225 H 1 H»515HME
L, K&%L#K12~15mm), M#K(10~11mm), Sk
(8~9mm) O 3 Kk#¥, 1 XI10%RD 2 K1E T2000% &
20014E 0D 2 FERE L2, BB, BEOKSOHEEL L
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Bz vh N e, AEBBREERCERL, i
FE < IEHPIBRE OB EHRIIRROBITTITo 72,
BB 1 NEE=A0] (B E430m, FFHRIE
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BE 13 #8200cm, & &25cm & L7z, £:f30cm, HERF50
cm D 2 T B2 TI995F10H2THICEHEL, EET
2FTE=V b AVTHAE L7z, ABRBIEIZ 1 X208
D2RE\EL, 199856 3 FM], 25cm ICFHEL 12
ZORMEANER ZR/EL 720

BB, KESHTIRI97TERICHARRIC L 3 RS
F LTl ORI - BRER 21TV, YEONEITHEL &
oz, 1998FLIRIE, KD ODOHEERITI L LD
WZCEEFRE 5 5 10cm BT pF1.8 THhAKL Tz,
HEER 2 LEEE TV (FE360m, FEHRIE
12.5°C) TEML 7z, BBIIMA S T 1 Gt D KHER
BHTH?, BEHFEFSRP NV X 18 (EX60m, [H
H8m) % 1K (12008k) &L, KIERLUTHEKL 2,
BE 13 #E160cm, & &25cm & L, #M37cm D 2%&T B
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IN=Y=8VA-= 257 TR i

H125

X3 TY—TLyF ' DIt RE - BFICRIT 45 S L URIEE
o TEHEAR e e 2 RE &7
T T e 4 RE 4 xsx & owm om
7 = v (mm) (mm)

JYV—-r7vvFz EHE &K h F16.1(2) th () - €:i3) (dE) () (f) (fE)
MW 500 W (1Z) #HE A H dr 5.8(2) r fr 3.9(3) as H g h 2l
v VA A () HE 22l f1 6.0(2) H fr 3.6(3) =S i r i h

OHETED X CHETEDR S 134 5 5 - 10762 3%, () WOREREHRN(%). ZOMIBEC L2, |

4 ‘T)=r7LyvF OFENEE - REWMY - MHICEET 258
[izE230) K B s . WTED B ZENKR AR HEko
N a o O gy OREE WERE ) 5 s mam mae w2
SY)—r7vyvFz B i RRE PRE OOE = i th th i
MW 500 W (1Z) s e r s 2 EF‘ h s H H
v x VA A () h =8 s H 2] h i h i i
RO ERE 8 C ik, ZOMRERC L 5,
£5 ‘JN—=rI7LvyF OEBHHORERE
- BED  HIH
(mm) (cm)
JU—>r7rvFx 1996  208(3)  12(2)  41(7)  25(6) 106
1997 205(2)  12(2)  51()  20(5) 67
1998 1972  11(3)  47()  17(6) 85
FH 20302 1220 46D 21(6) 86
MW 500 W (1) 1996 204(5  14(8)  46()  21(10) 54
1997  223(4)  15(9)  56(8)  17(7) 33
1998 1995  12(8)  49(8)  15(10) 42
S| 209 (5) 14(8) 50(8) 18( 9) 43
vInh s 1996 202(4)  13(9)  39(8)  24(8) 57
1997 206(5)  15(9)  57(8)  17(7) 39
1998 206(5)  15(9)  46(8)  15(11) 47
¥ 205() 1509 47(8)  19( 9) 48
DEH L LERYT D OBEZEOFERRIESE, () NRIEHFRE (%)
®6 ‘JN)—rT7LyFr BEZNHFRRULBBIOKRE ECICHRERNEIS
o I 1 A S
W . EEDOARD HAAIEIE (%) Y EEDLAE? BAEE (%)Y
(mm) (1%®g) 3L 2L L M S (mm) (1%&g 3L 2L L M S
gy, 199 93 13.0 — 0 9 44 47 102 15.2 — 2 16 48 35
e 1997 101 15.1 - 16 44 31  10.8 16.8 — 6 25 46 23
1998 10.1 15.1 - 25 34 41 0.9  17.0 — 6 21 45 27
1996  10.8 6.7 - 4 18 35 43 11.1 17.3 — 5 22 48 25
MWSO(g 1997  12.1 19.9 2 15 32 33 18  12.2 20.1 3 22 30 34 11
1998  12.2 20.0 1 21 23 31 24 12.2 20.0 2 13 29 40 16
%EMM """" 1996  10.2 5.3 — 3 16 40 41 11.2 17.6 — 5 26 45 24
) 1997 136 23.5 4 22 29 28 17 13.6 23.4 2 21 32 34 11
1998 13.0 22.0 2 20 24 39 15  13.2 22.6 1 12 29 42 16
DEZEDOKE [ 25cm ABEOEERET» S55cm ODFHFEE 1 ¥E BRINE/A%)

VIR 3L (50g BLE), 2L.(30.0~49.9g), L(20.0~29.92), M(12.0~19.9g), S(9.0~11.9g), 9g FKiidHR#Es

o
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86ARTH, XTI, TEREH21.9mm T, AIRRT,
BE (10FiE) 1347Tmm TRRETH 5, B, Bl
I o FHETHHE (TKE) BELBD SN,
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mm, 1¥&HE17g LM<, BEAEEGTIL OFELEIL
s S5 2L DEHICEFL TS Z L ofividR
rL7: (M2), BEOIBTERCBIZT Y IYT
ZVOFRBABBEECIVATH D, BEOXRHI 3 FEMH
DI TIER L E L, 4 - 5 ADFEHICBLTHEH W,
EEEROMIINE T, EMORIIFZTH S, HFOL
¥ D RBEERRAEN6% TR TH D, FEORBIIE
ER38~45cm THIEHHE, HRAELVECDT
Mk L7, DAREDNERIZIL.0mm TH, EiFIX13.2
mm TRRHTH 5, VAREDOBRIIHFT, DAREKR
Ty b TV OEBRLULEZDOEEIFXINUTTHY,
B Uiz, BEIOEAIZ0.6mm /&L [BTH 2,
kB, VAFEDESRUVBEIZBEECLIEZ05AD S
nxnoiz,

3. {6« R - BFICRAT B4

AEE 0 5 R L RIEBIIR IR L, 16
BorIHEATH S, EEIROBRKT, 7> b7 =
YOFRBMIPTTHDL, HIEDOKRX136.1lmm OHFT,

OHELHBEICL VP TH S, HLIZED, BRE
BUETFORKRLETD %,

4, ERENTE - HFE DB - HHEICEET S
ARE o 5 FEBEIEER 41, AIEMIIRITR
L7z, BAZFORBII, NRSEICHRTHSHEL, £
TH? (K2), BEAHEIELFOMFEEIRD 5l
pofclzdil L, (ERMEREZEHE» O INEEER
WCET 2 TORBMBBEICLVEIDPETH S, Mt
BRI EEERCBOTHEBOLE VNIV &
DOPRETH S, MEIRMEIZI9974 6 B OB EZKRDIK
WEBRZEL, MNRSETIER - BKIrhosHiL o 228,
FEZARSED SRR oz, PRHE Lz, #H
TEDOLEHMED X, BEDIERMREO &AM FH35cm
T, Kk L7z
FEEOMMBEDZ DL, BRETENRL, VA X—F—
WX ABAGHOBEEEIZ bESEVL I s E Lz,
EMRCRNT 2 EINMRBRECIVFTH S, &5,
BEAURIE, UEE 1 EHD1996%F 9 A LAEIICABICB W T
FENTED oNlD, 19TFEURIEITZD oL » o720
ThE LTz, Z DOREIFCRELRD s e o Tz,
PR DO EIE3100% TH D, B E Lz,

5. INEfFH
19964FE~19984ED 3 ERID 108k  DFZEIELREII,

F¥18494 T, ‘MWS00W DFI1.8fETH -7 (£ 9).
1¥&E1Z, 16.3g T MWS500W KU ‘7 = v 4 A g

xR7 TNV—I7LyFOEE, BE, ARESHOANEE
G gespny  PAEO D AFE
m EE EE 5 Hif EE i TYINTZY  BEZO
(mm) (mm) (cm) (mm) (mm) F4(%) & (mm)
VB V'Y 31 21.9(3) 47.0(5) 7.0 38~45 11.0(4) 13.2(6) 0-10 0.6
M W 500 W (1Z) 21.7(7) 52.1(8) 2.7 27~40 11.8(4) 13.5(5) 50-70 1.5
VNS FN(:9) 23.4(4) 56.4(6) 3.3 32~40 11.6(5) 14.7(8) 20 1.6
DFEIH T 4~5 B0 1Y D OFREAR, () NEEIZEERE(%)
%8 WU—>7VV¥fm$Ememmiﬁ
WA HTEDD gD,y
LT LD EEFE
1996 1997 1998 (cm) (kg)
VA AVEIE S 4H1H 14H 15H 35(4) 0.20(3)
M W 500 W (1) 4H8H 20H 20H 25(9) 0.22(3)
Y% PN 4HA3H 18H  22H 29(9) 0.21(3)

T EDLD Y SLEFRR O BE DT ERMBR O BRAE DY
VgD LY PR OBAILS (FE1mm RABMERSHER)
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B HARTH 4g /NE D o T, FEHEREKIT6% T,
MREDONL.3~1.4ETh o7z, L - MROFEXDES
1368% CHIMIE L [FETH o 7z, WNEIZI0BRL D 13.7kg
T, MW500W DI TETH o7z, 28, 19974E1X 6 A
WHREDS 2 BAREZ@EAL 0K E bEDEE
DBHEREL, EMBELER LI LY INESRI LT
(#%9), UL, ZV—r7vvF=’ 0FRNEIEIED
&R0 Tz, 19974 £ 19984E D A AR OINE T, 7
V—r7vy ¥ IS4 B TR E T B TED
5 8 A THR»IFITEHL R2EALFED SN (K3 ),

6. BENDIUEFEICZL ZINERM
BEOBERIEFRC L ZNERFHEIRDO L S 1% 572,
TRbb, V2 EHD2000FERZBEENEE LD/

LB ERERM X 5 —Wi5emE

B2%

1800
1600
1400
1200

l 1000
(® 800

600
400
200

1800
1600
1400

4R 1200

& 1000

(g) 800

600
400
200

0

‘A

»

X3

f

TN =7y F o’ oAaFIINER Y
IO 2 ) OEZENEERT
Q.7 V—vI7vyFz, Qi vaVAh, A X)=TY Y V500W

£9 TNV=T7LyF'LED (BENE) ORIEE
- A% 1¥E FHERE LMY g 10a V&
(& 108R) (g) 3 (%) (%) (kg /10%%) (kg 10a)
J)—v7urvFx 1996  1,060(197)  15.2 51(134) 64 16.1(171) 2,010
1997 675(203)  16.8 52(137) 70 11.3(169) 1,414
1998 811(210)  17.0 66 (153) 71 13.8(177) 1,725
¥ty 849(181)  16.3 56 (140) 68 13.7(171) 1,720
M W500W () 1996 538(100)  17.5 38(100) 6 9.4(100) 1,175
1997 331(100)  20.1 38(100) 69 6.7(100) 833
1998 387(100)  20.2 43(100) 71 7.8(100) 975
P 419(100)  19.2 40(100) 69 8.0(100) 1,000
vl AH) 1996 570(106)  16.2 41(108) 71 9.2(98) 1,151
1997 388(117)  23.4 40(105) 64 9.1(136) 1,136
1998 45(115)  22.7 46(107) 66 10.1(129) 1,262
Tty 468(112)  20.7 42(105) 67 9.5(119) 1,180
A RAE, ¥ LM % : L(20.0~29.9g), M(12.0~19.9g) () XMW500W %100 & L7252
IEERARE © 19964E ; 4 B26H~10H 4 H, 19974 ; 4 H14H~108 1 H, 19984 ; 4 H20H~1085H
R0 ‘TN—2TLyFz’ OBEDIEF KIS BINBEMY
SAERK RERY Ingex) 1¥E|Y HRRAAREEE (%) ¥ FERKRS Ing* 10a X &*
(mm) AH (@ 3L 2L L M S &E®%) (kg /10K (kg
(20004F)
FRLK 10.8+0.3 661 17.2 0 3 28 48 21 48 11.4 1,577
BERM 10.4+0.2 687 156 0 2 19 49 30 58 10.8 1,488
FRS & 9.0+0.4 63¢ 158 0 1 20 52 27 45 10.0 1,386
YA A(B)  14.0+0.6 300 204 2 10 34 40 14 35 8.0 1,105
""""" oo1s)
BER L% 13.6+0.4 1,002 202 0 17 46 32 5 97 20.3 2,799
BERME 12.3£0.2 1,002 19.3 0 8 39 39 14 95 19.4 2,673
BXRS & 10.4+0.3 1,013 17.6 0 3 33 44 20 97 18.9 2,594
v uhA(B)  14.9+0.8 63 221 1 18 38 34 9 74 14.1 1,939
19984F 6 H29H M, E:ME180cm, #RfH40cm, 14:kix, 1X7.2m?, 2 K18 CTEH,

19994 i3k DIg—{b % E I INHE & BREERR & Fhi. M2EBHSR: 5 H 18

DRBREBIRIEC L BBEOKRS TR, Vb MIET—FTE EHEEE LE12-15mm), MZ(10-11mm), S3(8-9mm)
VRERIZI0ROFHME, VINEAKBOEBIZ6~9 B0 4»ABOHE
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{, BRLEBRTRKWEENE L 3 EANAONT D
DD, 1%EIF7.2g TMETH > 72 (F10), 20014
BIZIZEER) OKSORELNETE, BEEIKE
WIREEZED 1 EENKE L, NEH % & 2{EMLEH
WCThHolz, B LBIEXTIZ 1 EEHS20.28 2D,
LBoFELINETE L, Lrl, XEED 1 XE,
2ERMEBI TN LN KCRIEED ST,
UEDHER®S, 7V —r 7V yF o TRERLE
BICE O ROBEEERRATIY TR, LROEZ2IE
TEZEDAREEEZ 5N D,

7. BEERRICH T HUNENH
HEAER (EIMEFERIFR) ONEREORERER
KR L7z,

BHEER1 . ) —r vy OBERIIFEHN
mm T 7 VAH L LDH3mm /NS otz (El,
IR 3 EROFHT 72 VAL DL.ETH-
720 INEARE D SHEE L IZINEX, 10a 34D #92,300kg
T, "VxVAL DLMETH 5Tz, BIEHEETIEL -
Mik23% <{, SALFORERIRE Do, 1EE
T NHL EOFSgINE T,

B2 | YV —r vy 2’ OREIZI98E 4 B
LHNI5S~6mm TH o7z, MEEFICE D 7 BICIiZ Y
8.3mm ICE L7z (K12), BERIE, ZTOBREITLITK
EL{ o0, WTHOEY ‘Tz vH A XDE2mm
N&potz, IEMOINER, 2,300~2,700kg/10a T,
T NVAL DL2~1AMETH o, £, BOHEF
BRVWEHEDSED Sh, 1999F 3 H26H2»S 4 HI0HEZ T
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A New Green Asparagus Variety ‘Green Frecce’

Hiroyuki KoHMURA, Teisuke ITO, Takanori YOosHIDA, Masashi IMOTO,
Yasufumi Sakai, Naoki SHIGEMOTO, Joji OToM0, Kazuo NISHIDA and Makie OKADA

Summary

A new green asparagus (Asparagus officinalis L.) variety ‘Green Frecce’ was developed. It was grown for
improving yield and qualities of young spears. In response to the stabilization of micropropagation system through
somatic embryogenesis and the demonstration of clonal plants, the selection of superior male plants in farmer’s field
started in 1993.
About 20,000 plants were chosen in ten farmer’s field and 10 male plants which had good qualities of young
spears, were selected in those field. The yields were investigated in summer and the next spring and 20 plants were
selected as high yield ones. Eight plants out of these 20 were able to multiply by micropropagation system. These
regenerated plants were defined as different lines and used to test field productivity. At last, the Y6 line was
selected and named it ‘Green Frecce’.
The main characteristics of ‘Green Frecce’ cultivated by the mother stalks maintaining method are as follows:
1. The plant height is a little shorter, the shoot is thinner and the number of shoots per plant is more than those of
control varieties (MW500W and Welcome). The height of node with first branch is a little shorter and internode
length is longer than those of control varieties.

2. The spear coloration by anthocyanin is slight and spear head is tight.

3. The sprouting time in spring is earlier than control varieties.

4. The yield and number of spears above standards per plant are 1,380g (17t per ha) and 81 respectively. They are
undoubtedly more than those of control varieties.

5. The spear weight is light (17g), however, the rate of marketable spears harvested during July to September is
higher than that of control varieties.

6. This variety is suitable for greenhouse cultivation because the number of spears in greenhouse is 1.4 to 1.8 times of
that of ‘Welcome’.

Key words: asparagus, new variety, micropropagation, clone
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