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Abstract

Purple asparagus is becoming popular among consumers in Japan because of its unique appearance, thickness, sweetness,
tenderness of the spears, and quality of vitamins and minerals. The growing area for purple varieties such as ‘Purple Passion’ is
spreading, particularly in cool regions of Japan. However, lower yields compared to those of major green varieties have been
regarded as a serious problem. Therefore, some growers hesitate to cultivate the purple varieties. In order to improve the yield
of ‘Purple Passion’, we investigated the effect of high density planting on mother fern cultivation between 1999 and 2005. The
yield of plots with a normal planting of ‘Purple Passion’ was lower than that of ‘UC157” which is a green asparagus variety
cultured in Japan. However, the yield of ‘Purple Passion’ in the plot with dense planting showed yields as high as those with
normal planting of ‘UC157’. The spear weight of ‘Purple Passion’ in all treatments was larger than that of ‘UCI157’, although
the number of harvested spears of ‘Purple Passion’ per unit area was decreased compared to that from a normal planting of
‘UC157". This advantage might contribute to labor-saving. These findings suggest that ‘Purple Passion’ can achieve a sufficient
yield when cultivated by dense planting. The aptitude for dense planting and its unique properties are key factors in achieving
stable cultivation and promoting the consumption of purple varieties in Japan.

Key Words : cool region, long-term harvest production system, mother fern, open culture, spear
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7 AT H A (Asparagus officinalis L.) 13, €& IV A,
CXIVBHERBICEXIVE TARASFEFUyROLF VI
ENBETHY (BT, 2008), HAMREEOEFELE LTH
BRTW5., FIL, 279 FTARIFAL, VFVER
PRAY 7=/ —AEE, Bix BB LOT7 A€ vEE
BRENRTY) = T ARSHALDENRD &IN5 (B
V3%, 2005; AT, 2008; Maeda &, 2005; JGAK, 2003). %
DEHSEBAC LD, A, HARERCBGTAZYFT
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20104 1 A 15 H Ak 201056 A25 0 SHL
FEEO—MLEEFRTH 15 FEFFERE S L OF 12 HE
BE7 ARG HAL VY EOY ARBWTHEEL.
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PRI, BE

ARG HADIEAFAEML TWB. LaL, 2597
AT H A, EREOEFEOWRENT Y — v T ANRT
HARENTELLED LI TEHED (P35, 2005),
FOWNBEFERTOMIPEHTH 5.

EZAT, BRERGHT A5 7 ADOER, B
TR D Ay REEHRLE 3, KRR S ERE s
¥ THBE T 5 (TBKR, 2003). 7 A5 HADNEL,
WE, EH2EBE»LEE Y, RECRENRYE TS
T EMD, FEROWNERHEPTIEARE LEETHY
GEAR, 2003), Frie v AREHRELE b I BT,
KEEMCHKEEM L EE 2 R0 Thh T % (B,
2000; LK, 2003). EHND 7 25 H A DOEHIBE R
BRI, BEIAIE 150 ~ 190 cm, #E[ 30 ~ 40 cm
(ERAEZERE 1L 13,000 ~ 23,000 £k « ha™)) BETH B (TR,
2003; Motoki 5, 2008; Yakuwa &, 2008). —J5, #ishCi,
A %Y 7 T40,000 8k - ha”! B2 A REEEOBREND D
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TR AE - JLERY) - BT -

AfEREEE

FB1R BT AT FAEEECRT AREEE

. 39 -é 2 G
Bl bt
HI (B« ha™) @R (m) Bk (m) Sk ey EEE
Asia China 26,700 1.50 0.25 Ye, 2002 Green 1998
Japan 22,200 1.50 0.30 Motoki &, 2008 Green 2002
North America U.S.A. 22,200 1.50 0.30 Stone * Roose, 2008 Green 2002
South America Chile 26,700 1.50 0.25 Gonzalez, 2008 Green 2002
Europe Germany 13,900 1.80 0.40 Paschold &, 2008 White 2000
Greece 13,500 — — Maria &, 2008 White —
Italy 41,700 1.20 0.20 Temperini * Mariotti, 2008 Green 1999
The Netherlands 24,200 1.65 0.25 Jan * Lavrijsen, 2008 White 2002
Poland 13,800 1.70 0.40 Knaflewski « Krzesinski, 2002 White 1997
Slovenia 14,700 220 0.33 Marijana * Marsic, 2008 White * Green 1998
Spain 20,200 1.50 0.33 Cermeno B, 2008 White * Green 2002

HEERE (b EREAELERE) R ORISR E R T 5 3k

YRR I o m B
CRRICTR S NS EE ) O SERESE

% OO (Temperini * Mariotti, 2008), (2D E Tl HA & [H
B 13,000 ~ 25,000 ¥ - ha ' BEORBEEE LD (B 1
) (Cermeno &, 2008; Gonzalez, 2008; Jan * Lavrijsen, 2008;
Knaflewski*Krzesinski, 2002; Maria &, 2008; Marijana*Marsic,
2008; Paschold %, 2008; Stone * Roose, 2008; Ye, 2002).

BESY, SV —v T ARTH A UCIST T, %
BIDBEHELE D HEIC BT, kD 2 ~ 3 G0
TR CHEEE (BHEEED 2175 &, EEsEEcER
Bz I EHWELL UK, 2003). b, BEREY
DB B 2 EREEE T, M oS METEE L
NTRELCH A, e OB L, 1 ZEVDEL
5L 00, 10 FHEE COBNBELETREICERTE (|
HEIZIEGUME, LHEEo STt %
WE L GERD, 2009). chbDI bnb, AF79%7
ARFGHALFENTS, BERELT S Lwih, NE
HEDHDHIENTEAHAREIELZONRS. LKL, HE
ERIEE T, AT9F7 AT 5 ADBHEBIENIRER
AR RIETEEYPMICRE LelE A 5.

AT, ATH %7 22355 ADEALTOBEE
WE D PR s WOEERE BRI b - TRETL, #
f e ENME D Wi D THET 5.

MR LIUHEE

HERIT, 1999 ~ 2005 FF T 7ERM, BEWREEEX
RS G- REPRTEE 2 ABREIUESS) OB NES
(B2 346 m, {hRAEEEL, pH6.5, ECO0.123S e m™, &
EHE3.1%) TiT-7z 199943 H 17 HIZ A 79+ 7 &8
Z # A ‘Purple Passion’ (Benson », 1996) & 7V —v 7
ARG HA UCIST 136 ReA b VA REELCEH
L, 199946 A 21 HioEHE L 7.

‘Purple Passion’ DETR O EE 1L, AR 150 cm,
~ 'y FIE 80 cm, #RRI30cm 14z (22,222 % - ha™)

E Lt —, EEWEESIIE &y NIERETR & R
CREEL, &fS50em 24 F B2 THEE2Z 2T, O
BRI 30 cm (44,444 Bk« ha™!, BLF2 f53HEK) , Q%KM
20 cm (66,667 ¥k « ha™!, LUF 3 f5%HEK) © 2 MK &%
i, Hilie LT, ‘UCI57 DIBITE R X 083 (558K %
B, BBRRKICThE 1R om? 02 EE Ui
TR X 0, BELKIE L L CN:P,0;5: K,0=200:
200:200 (kg ha™) BHEMA L7 1 EEBRCIEMENC, 2
FHUFRTBHFICEA L, EHRcPHEL.. 8tk L
T6~8AD3INHM, AT Lt EN: PO K0 =
50:0:50 (kg+ha ) MM L. EAKI Tt (K
DR, BEIRE IR & LT, SRR+ & s5T (%
TV, Mg D S0em OF X TTEMLEX{To 4. &
FEBEADOAR L L, MEXARY LT CEH, LT
Tt
IWERERMEAE 2 BT LAE. BERE v RT3
R ORI, oKD (2009) O#LEEEE, W
THLBEODHTHE R h 3~4ARKE LTIEKIEL,
FCHIZEDME LT % & CIEEA RS L ke, ol o
iy, MGOEIT GTRDL, 2004) T

25em BAER MOV BEE L HW B L OB REZX DTN

F2FR  PURRAEIR

U R

Rl B S RE ]

B GEER) TETY () (AR~H1)
2000 2 FEW2FEXoBIE 114 4H19H~ 3H 2H
78 2A~108 9H
2001 3 HEHWRMEHEEE 182 4A18H~10A16H
2002 4 PEREMEOoEEE 180 4B 10A~108 7H
2003 5 BEMEMEDRR 166 4821B~108 3H
2004 6 TEHEMro#E 183 48 19H~108180H
2005 7 BEHEME oS 179 4A2H~10A17H
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PHIESBED & o THRE»D 25em BRFM L, WHEA
TERE | EER I UCRBERR R R Bk, &4
HK iz % AR /0 b OWHERS LB L.
BREA R L ORI, ZEMD &Y ERTOXERE
CHELL. 20 RESLerthEhskrys v &4
) v ST AL ELIR, FNERAORERT R
EAERL, REMCEEZENESZ ERERLLE, &
BRECTOFEEREXER L (h=10). HEHOLHE
BAFMT A8 Ch B G EFRI ; TR, 2003) i
HIED D 20 om B4 OZEWHEE & R E (& L
BEDOISUDER) LOBEAREFRBCEH->EE L.
BEM7- b OFIRER, 7 ARBCTEREIELANY LD
BOEEOCER L Ui, HEFHERK D 50% L, Eodks
B L H & L i Brix (%) BMTX X0 5~
10 cm DRFEEAR O Brix f & U, BITEE S (N-1a, ATAGO)
TEHU L.

BRPIUEBE

Benson B (1996) %, 7 2 )V AWEHEOH V) 7 4+ =7
M\~ B REE B E D @A) T ‘Purple Passion’
A S ARMEEE (1K 207m? BRERL) Licklh, |F
Wi b OFU B 4,350kg » ha™ & 72D, UCIST &R
% (4381 kgeha!) THotc EHME LT 5B. T2, Falloon®
Andersen (2000) &, =2 —V—F VDI FA A PF v —
FIEWT, B BIES (FF £ Y DA) C ‘Purple Passion
B 3EMEE QK68m’, 4KE) Licklh, 3FHKE
5 SERR DN EL 2,220 kgeha! L7 D, ‘UCIST (2,490 kg*
ha™) LEBEXWI Lo EHE L. —H, KRBROE
HE & 0 ST R\ T, ‘Purple Passion’ DIEFTR R
B, UCIST OETRICH~NT3 ~ 67%K < #i
L (583 3%), 6 5/ (2000 ~ 2005 ) OB EIT ‘UCIST
DETRED 7T1% TH 7. €T, BITOoBEEEE LA
BEOBHEME v BT S Purple Passion’ DILE
B, ‘UCIS? % TEBHDEEZ LRI

TARS (2009 1%, ‘UCIST OFHE#HKEES 14 %8 (68
1E) & 74M E2E) o2 BHEL, BITK (22,222
Bk - ha) wxbd 3 3 REEHEK (66,667 BE - ha™) OFERIN
i, ETRER T 1 [E 128%, E2ED 1% TH-

FEMEL OB ARBRO UCIST whuwd, %HE
X BBIGIR AR (3K, ToMEs—%KLr
#7z, ‘Purple Passion’ D\ THab &, 2 fEHIEK, 345
FEEOE, EITRERLT 288 (2000) 25 123%, 141
%, 34 (2001) 2% 112%, 117%, 44EkE (2002) 75 126
9%, 137%, 54k (2003) 75 108%, 109%, 6 %E#E (2004)
A 117%, 121%, 7448k (2005) 25 1349, 130% & 7t o7z,
b 6 EE (2000 ~ 2005 ) OBBENETHD L, 2
KD 84,990 kg « ha™', 3 fEHHEX A 87,750 kg » ha™!
Eieh, BIARMETERFR 120%, 124% & et (B
38). ThoDREREI Y, ‘Purple Passion’ i\ ~Td, %5
WRETT O L L D BENTTETH S Z L0 &
7% fz. ‘Purple Passion’ & ‘UCI57 & % Hilitd-% &, ‘Purple
Passion’ @2 f$EHR R L O3 EEHEEONEL, 25X
O3 ERETLE UCIST OBETRETH- b o0 24
BET 41 ~ 47%, 34948RT 84 ~ 88%) , 4 FRELIETCIL 92
~130% &7ch, ‘UCIST DEFTRIRAEEONE L 2o
Jo. T b, IS KT S 'Purple Passion’ DEEHL
FHE D R T, UCIST DETRESEEOBBE
HE L RBREORBERTHEGRT A0y, Bikss
T SBERBDHZ EEREL 5,

BEIR L UERIEOWTARS E, WG L&
L BB E oo (B 4F), BEMO LR RWT
‘Purple Passion’ 1% ‘UCI57 X b & A IellCHER L7
‘Purple Passion’ W3V HHR&7- b D G 11, WHERBRIA L
72 2000 SFELAE TR X D E S RBEBEN R bR (F
5F), UCIS7 LFHROEMTh -1 1 BN b 0wk
BRI, TAHE S S ERIC X DI L (B 558), Purple
Passion ¥ ‘UC157 &H_THEKREEYR L. %
o, 1EECRWTL, MgE e v Hd T+ 26
‘AR BTz S OO (88 63), ‘Purple Passion’ 1t ‘UCIST
EHNTHEERE RETHR T A H > 7. Purple
Passion’ ¥4 fEEMEETH D (BF « 18 2005), 4 {4
FRTE 2 (RS & b T AR A B O AR
RS DERD I ENHBNT5 (Kohmura 5, 1996).
PoT, o LA ‘Purple Passion’ I\WTEEY T -
RBETH, AFRIC I ZEIKE R I AEH T
BHEEZLNSD.

F3FR WSS RIE TR

FE KT B (kg ha™)

vl HEEE 2000 2001 2002

2003 2004 2005 B

Purple Passion 1{E4T 5,040

2 fEFHE
3fEFE 7,090
uCi1s7 1847 15,060+ 2,000 17,970+ 700 13,350+

I{EERE 13,060+

110¥ 13,530+ 2,260 10,530+ 1,170 14,040+ 310 11,090+ 540 16,640+ 370 70,870+ 1,120
6,200+ 700 15,110 180 13,310+ 260 15,120 100 12,960+ 220 22,290+2,100 84,990 1,200
180 15,890+ 530 14,460+ 1,090 15330+ 770 13,360+ 2,360 21,620+ 3,800 87,750+ 1,470

10 14,810+ 430 14,060+ 1,030 17,160+ 1,710 92,410+ 200

150 23,090+ 800 15,770+ 1,040 17,390+ 60 17,070+ 1,870 21,160 +2,240 107,540+ 40

ZHELT 0 22,222 8+ ha™,
YIPEE + BEEERE (n=2)

2 fEFEHE : 44,444 Bk - ha™', 3 fEEIE © 66,667 Kk » ha™!
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FAR FHEBHELEYEL R I OCERCRIETHE

HETH il A 1999 2000 2001 2002 2003 2004 2005 BEDFY
A3 & (cm) Purple Passion UEER) 1422 208ab 231a 2452  199ab 221a  262a 2154 4£35.9

2 fE%E 136a 213a  234a 246a  199ab 224a  264a 216.6 +38.3
3 (B 1472 2152  230a 237a  203a 2l4ab 259a 215.0£32.5

uc1s7 et 106b  192b 2056  212b  188b  199c  200b 186.1 £33.5
3 e 136ab  182c  197b  210b  193ab 205bc  201b 189.3 £23.3

mf_ﬁél:lﬂEﬁ < @/Kd ﬁ(% *ﬁ— s W EErS sk ¥k Kok sk sofsk
EE (mm) Purple Passion 1B 5.7a 144a 16.8ab 21.5a 169b 17.1a 16.9a 154+ 438

2 (EFEAE 5.52 142a 183a 21.0a 169b 16.7a 17.6a 154+ 49
3fEEE 5.6a 1352 174a 212a 203a 168 17.5a 15.8+ 5.2

uC157 1877 4.4b 13.]a  163ab 183b 17.2b 14.0ab 14.5b 139+ 4.6
3 fEEiE 5.0ab  [3.6a 146b 156c 157b 122b [5.5ab 132+ 3.7
B X T o5 8 b * NS B sk Et sk kg
‘53 KB

YR BT A7 7~y b EICIE Sidak-Bonferroni I X D B EER O (Familywise error rate o= 0.05, n=10)
*EAEOTFE + R EE
VOBOHIT LD 5% (%), 1% () FLTT019% (w=) KETHEEF O, Tzl (NS)

ES5XR EHBEIAEFTIRA (Gr) B L OEEERC IS

AR ERAE
AT R vl FRAR Y 1999 2000 2001 2002 2003 2004 2005 HEDJY
H4: %5 e Purple Passion 1T 1,310+ 208% 2,402 618 3475551 5972847 2910472 3247571 4259=745 3,342%573
Gr) s 2 {E9EhT 3,058+£205 2,178+183 2,151+188 4,046+ 0 1,974+192 2335%154 1848139 2513164
3{EEART 2,7334285 1,232+ 144 1,150+ 117 3,035+655 1,166+139 1,505+ 168 1237+158 1,722+238
ucC1s7 47 1,169+ 180 1,579+254 1,079+£170 3,355+549 1,953+318 2414+388 1,626+260 1,882+303
3 1,201+ 120 977+ 110 609+ 31 1271+136 663 80 707+ 62 639+ 64 867+ 86
WA LN Purple Passion T‘i’n — 211+ 19 290+ 25 481 71 244 = 21 317+ 25 306+ 27 308+ 31|
(@ 2 YR — 139+ 7 138= 7 275+ 12 175+ 8§ 213% 0 137+ 7 180 7
3 A e 91+ 6 91= 5 210+ 13 2+ 6 124+ 15 79+ 5 118+ 8
UCis7 ﬁ”" - 115+ 10 144= 12 400% 35 152+ 13 157+ 14 113+ 10 180+ 16
i — 61+ 4 57= 3 101+ 6 105+ 49 53+ 3 47+ 3 71+ 5

Y3 BB
YEWTAERE HBEA S 20 cm DEBS) x BRhE L THAREL
OPIE + BEERE (h=2)

YT
FEoR FKES | BER X UEMER M ) OREEARR I RIE

WEHEE L id HE®EE. 2000 2001 2002 2003 2004 2005  FHEOF
1EE (9 Purple Passion 1§47 19201 31313 35403 37409 350+13 382+1] 328+64
2fEEE 175404 288+28 306+02 324+08 332+09 359£14 297+59
3fEEE 165+0.6 284+04 30002 30.1+03 295+0.6 352+1.1 278+52
UC157 BT 184+2.1 23.0%1.2 215+04 243%14 249+19 253413 22924
3{E®HE 140401 193203 192202 204£02 22.7+1.0 241206 20.0+3.2
I REAR Purple Passion 1§47 118202 194+24 134%14 169+08 143+02 196+0.1 159+3.0
(AT TR 7= D) 2fEEME 16022 238420 196+03 21.0£04 17602 279215 21.0+40
J{EmRE 194£12 252+05 217+15 22909 203x32 30.1+43 233x36
UCl157 BT 379+92 352£05 280+05 275+08 254x01 304+1.5 309+43
I{EERE 420202 53810 369+21 384+02 33.7+£22 39432 40764

*HE3RER

VEE + BREERE (h=2)
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IR Fs 1) % AL T 2472 b O FEINBEAR R A 4 B
&, ‘Purple Passion’ THUBTTE, 2 3K 5 L O3 {555
MO, ThFh 159, 21.0Fx X233 4%, ‘UCIST
TRETE R L O3 HEHEBER O, #hFh 309 B L0
207K BE6%F) . UCIS7T DTS ‘Purple
Passion’ DX &5 &, #HMi b AL 2
EHEX T68%, IEHEME TTSUHAL Lz bicins,
Ferwfi~fz Lk, UCIST DEFTKE  Purple Passion’
D2 EEERKE X3 EHEERONENABE TH -7 2
LxEEE %2 5B &, ‘Purple Passion’ WEMIC L hINER L
| ZEAHER LoD, BAHEEM » OWEBERE L KB
WAREBZENTELLEELONS. Z 080, WHEHE
BRI AHEHEEOBREC AL 0I5,

BEEE H B X OHFRUR Brix (%) EfTR & iziERETH
D, BEEBEOBCZIHAZEIRDLNE» oI (F—x
BE). T, BB RTAHOES Y BEMAMIY b
W ROE S PREL, o F (&Y ) Boa il
THA4EANDALR, FEHBI TLREI kot &
72, E—REANOZLUIE IR T 3B ORI KX %
Hbhiehote GEBRAE. 7—2M). 7 AT ARE
ENEHERCENRBHEI I L b Y, KRBT - o
HRE T, HEOBIBLIAEEELETVLDEEZD
na.

PlEofERID, &59%F7 235 H A ‘Purple Passion’
W, 7V —v T AARIHF A CUCIST TR
s B EEL b B —ROEHSEITE O iR
DR LB TH B, HY o — AR & Tl
AT ARG HREFEHUET B 7D, FTERFR LD A 2L
BB OFMIMNEE > TR D, LONHE CHEDHEENT
D35 T B (JUR, 2003). D, REICHIC > TLK
WEER IS SEET BN L - TGSt EN L L
BT EWRRD, KB BT, 47 4FT7 ARTH AR
FREBE BT, WEELHHE Lo BAIEEYSC D
DIHERB A D CEHTERESE L E T Zhb
DEREERBC T € — AT, BRE & LTERR
BEETARRESD B.

B osEmHc s 2 BRI & R ‘UC1sT
WL ER R TH D (KD, 2004), 51T Purple Passion’
DRI U 7o ST RO R, BRI A D s
T ANERED EBbRA. Fi, KEEETIX ‘Purple
Passion’ OB AY BHE LT, BHEFEOKELHE LR
A, FEEF7e ‘Pacific Purple’  (Falloon * Andersen, 2000)
R RADLLIEFT T (ZHD, 2008) REDEE IR
HERFEHHEIN T B, TOL®d, §HIhb O
ZoWTh, T A ME R ERT A TFETHS

m B
HAROIESGHIC R\ T, #FE, TN TCnb4 3
GHFT ARG H AL, EEBEOBEERONENS Y -V T

ARG HALKENRTELL BB EBMEER-> TV B
FOtd, FHLEIRE 0 BT ORI X B I OT]
BEME %, 1999 ~ 2005 4E % T 7THERICH D HE L. *
DFER, AT 5+ 7 285 F A ‘Purple Passion” DI E L,
EAERETIL Y Y — v 7 A85 5 A UCIST I TED -
7oh DD, FHEREEITS &, 'UCIST DBEFRTWVIR
BEELZ ENTELR. X5, ‘Purple Passion’ DEFEE
BO 4 EHR LTI, UCIST OETR EREORELE
I ERTER. ¥f, ‘UCIST & HEEL T, ‘Purple
Passion’ (TEAMIMEIRE M7 0 WA I b oo, &
WAEIT-Th 1 EERMER R, coo b, WHEE
FRFHHHEEBBOTEEIE2 bR BELy,
AFYFTARTH AL, FV—VTRARTHALEERT
ERERE BT ER TS EE 2 bRk,
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