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Effects of High Density Planting on Yield, Quality and Growth in Long-term Harvest Production System of

Asparagus (Asparagus officinalis L.)

Satoru Motoki, Toshikazu Uesugi and Hiroaki Kitazawa

Abstract

Open culture long-term harvest production system of asparagus (Asparagus officinalis L.) was tested with a

planting density 2-3 times higher than usual in a cold area of Honshu, Japan over 14 years from 1992 to 2005 (1st

test) and 7 years from 1999 to 2005 (2nd test), and the period in which high-density planting was effective was

evaluated. Competition regarding intra-row spacing appeared earlier, the yield per plant decreased, and average spear

weight declined on high-density culture, but the yield per unit area was higher in high-density culture compared to

conventional culture in mature gardens as well as in young plants, and the average spear weight remained at 15 g or

higher, i.e., grade L, in 3-year-old or older asparagus plants. Therefore, in consideration of the labor cost of

replanting, the efficiency of cultivation is considered to be markedly improved by high-density planting. This effect

of high-density planting was maintained for about 10 years, and the total yield of 10-year-old asparagus plants was

confirmed to be higher than that obtained by conventional culture.
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HMOREZWLT I LRRELEETHY (E#,
1998), HFZ AT R EEBREH &V HFITBVTE, K
HEBCHKEER 2 Cfe RRA B Thh TWha (B,
2000, JoA, 2003). FEHELIX, BHHOBHMEH LY
BIEIWZRWT, kD2~ 3 FEORMEEE T (B
HEE) B1TO L, EHAEHNECHNENEZDSZLER
H L7 (T, 2003; B#2, 1998). E-pEE (1982) b,
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20 FRRERESTRR L.

MRSIATBUEA B - RREEZNRSMEEE &
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BRI OB ERE BT, IUERREE 4 EREM
FEABRNL, ERICHE_NTEERORENE L5 2
EEHRELTWS,

EROT ARG HAOBEMBRICBT 2 FEEEIL,
BEENE 150 ~ 190cm, ¥EE 30 ~ 40cm (FAEBREL
1,300 ~ 2,300 #% - 10a") BETH D (57K, 2003; Motoki
5, 2008; Yakuwa 5, 2008). —F5, A TiX, A XU 7T
T 4,000 ¥k * 10" ¥ B 2BMEBEEOHRENHDbOD
(Temperini * Mariotti, 2008) , {EHOE TiX B A & [,
1,300 ~ 2,500 ¥k « 10a' BREOBBEEETHD FE1HR)
(Cermeno ©, 2008; Gonzalez, 2008; Jan * Lavrijsen, 2008;
Knaflewski *+ Krzesinski, 2002; Maria &, 2008; Marijana *
Marsic, 2008; Paschold &, 2008; Stone * Roose, 2008 ; Ye,
2002). ZDHH, BEFENRE LX) T TR, HE
¥ROWBIZEDOT AT HAEEEIZHRTEZ NS,
FOBEIEHEEL 6 EETORRETHY, SHICEYH
OFREFENINE, BE EFCRETEEIIHALMT
ENTHARY. BRNOBEREORBRE (NI, 1982
L#2, 1998) L% 4 EREOHEEHROBRBRIZE -
T3,

LZABT, BT RLREEHE VBT, T
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BIHANAS 10a 4729 2t Z#8 % 5 (Inoue, 2008) . LA>L,
FEOHFENEL, KOIEFT U1 BEWILEECARM
EAM TR, NECHREROBMNELS, TEHEIMME
W, LHINE L~ 2EFOIRBIEREICDRNEND
MEZEITHWS. &b, EEZORIEHIEL T
LIpoTETRY, FRIT AT T AEZEHELTS 10
FERICIIRBTERL A LWVWHIRRLEINDS. 2O
7o, EHEBEHETEHEONENE NS F R RIEE
DEERF‘E > T\, BHEREEE, 5 LEWELRE
W BT, BREMOF LWEEEL LTHRENT

1R BLETART HFAEERICR T AHEEE

&7c (U, 2003; £#2, 1998).
BHEREITYY, 4 ~5SEBREY 1L V17 0E LT,
SEHHCHHET AL ENCEAR LAEREFRTH S
25 (B#, 1998), BRI AHKBCOROFLH LA
EDEREFENTME (GTAR, 2003, 2006), BHAERFOE
EEEORENBRE TREZBBICRVEDTNS (E
¥5,1997). TIT, BEREERAICOLY#EL,
ZFORBETEERERE Lz, TORKE, Fi-RmRM
BoNDTHRETS.

BHEEE
FERRE  WUE BRE

sk (¥k/10a) (m) (m) baN PRIgwE EEE

Asia China 2,667 1.50 0.25  Ye, 2002 Green 1998
e Japan ... 2222 .. 1:50 . 0.30.._ Motoki®, 2008 . . . .. ... Green ___._....2002 __
..North America ______ USA ..o...2222 1.50 . 0.30 . Stone:Roose, 2008 . . __. Green_._......2002_
.. South America _____ ! Chile __......2,667 _ .. 1.50 .. 0.25_ . Gonzalez, 2008 ... Green_ ___..... 2002

Germany 1,389 1.80 0.40  Paschold®, 2008 White 2000

Greece 1,350 - - Maria®, 2008 White -

Italy 4,167 1.20 0.20  TemperinicMariotti, 2008 Green 1999

Europe The Netherlands 2,424 1.65 0.25  Jan<Lavrijsen, 2008 White 2002

Poland 1,377 1.70 0.40  Knaflewski-Krzesinski, 2002 “White 1997

Slovenia 1,470 2.20 0.33  Marijana*Marsic, 2008 White*Green 1998

Spain 2,020 1.50 0.33  Cermenob, 2008 White * Green 2002
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3.1%) TiTo7z. FBIEIZ 199243 A 148, £2H
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B17H, 266 A 21 BlcEM L.

BT OBRMEEEX, B8 150cm, < Fig 80cm,
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258 S0cm D 2 5T B 2 THREE2ZE 2T, O 30cm
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Romod 2 il & Lic. mRbiiEsz Ay, 5%
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Tol. BHERKEROALL, MEAZHAE<LVFT
B, WEIXThhRbolk., WERAEONEHAKMEZE 2
FIR L., B1EO 2~ 3EKRIE, EL0IHTLTI
SELUTHRERL, HRERE, THEN 199244 6 A 21
B QE®K, 19934 6 58 3EHR IIIEHEHR
WD 4ARRZEBELT, EESE=—10b CHRONMA
FHEIZ 15° BRESETEKED 2T~ F1EOD 4
EHRBLIOE2EO 2 ERIIBEH 2L 0B L, &
EVzEnNThn36 BEB I 14 BEITY, LEIET
KRB, BEREVEfTo7-. B 1HOD 5 FE5hE, &2
EO 3 UK, WERLBBEH S VRS L, I
BIEOHERE VT (F 2 ). B VHEC
BITAERMEEOSERIT, £ (1998) o#®EE25E
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1992 1 HRERK 0 -
1993 2 BHIERCOESE 99 6A21B~ 9H27H
1994 3 BMERKEVHEEE 125 6H 5B~108 7H
1995 4 BTioZELERE 141 4H21B~ 5H26R
6H21A~108 3H
1996 5 BEHERIOEEE 155 45268~ 9A27E
1997 6 BHERIUERE 166 4821B~108 3EH

1998 7 BHEHSVEE 161 4H15B~ 9H228°

1999 8 BHEHLVEEE 190 4H21H~10H27H
2000 9 BHESIORE 176 4H24B~10816H
2001 10 FIEE VR 182 4H18A~10A16H
2002 11 BEHERIVEEE 181 4A10B~10H 7H
2003 12 BEHEHEVEE 166 4H218~104 38
2004 13 BHEIVEE 183 4H198~10F18H
2005 14 BHEMIUEEE 179 4822H~10817H
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Z (ZRFEN 9%, 97%), 7 ERE (1998) i 3 {44
& 25 BEMEMNZIL (BTN 112%, 105%), 2 (EEHE
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FERR (2000) X3 BEHEASIN (115%), 2.5 (FHEHE & 2 - p
EERARS (TN 103%, 99%), 104k (2001) ' o 2002
i3 AL (108%), 2.5 FEE L 2 FEMHESR o —— 2000
S (RN 102%, 99%) ThoT-. BAEEED 11 & g
BREIE (2002-2005) DINEIE, BITHEEE & F%HEST ;&m T,
RELVOBRWVER ThHo (B 1RLE). BHEEEO 10 .
ERRETO 9 ER (1993-2001) ORI EIL, 3 {EEE 000 D
2% 16,902kg + 102", EITEIEXI 128% THRHEL, 2.5
EHHE, 2 (S b IBITRIEX L TE 20 110%, 103% 2000 T
Thotz. LoL, 144/ (1993-2005) ORINEE, 3 .
{EHEHE, 2.5 (FHBME CIHEITRERM L TEN TR 111%, /1T M

104% & 03 o7 b OO0, 2 FEETIXRSE (100%) T
Hole (F2R).

INHEEDME L REEE L BERERER D, B
BED L BB U EORbOOEISIE, £ 1H, HF2H
DVTHOREE S ETRBICHENTELS (F—%4%4
M), 1 ZHEIINIhok (FE1RE FI3IME). BiE
HEO1ZEEIE, F1EH, F2EOVTND, 2FE4KT
IRIBATREE R T5%R0% & /N E Dy o 728, 3 FERRUIEERIZ
2B E 80 ~ BWNRECEITHS Lz, WNIE (1982)
b, HEIC2212E L BREAKL EOXLODEERE
{72V, BHEIZHEST S BERUTOMENEL S L
WELTWD. BIE, —BROHEFEHE OMEIER O F i
XL BERTHDI, AU 22— ARPLREKD S THEA
TANRGHRALEZRNLT 2729, IEFEX TN LD K020
WG DOTMRFE > TRY, TOXE CHEDMEER

BAaN TBHESECBITAHEENE (B2M)
(2000 ~ 2005)

TRoTW3d (FEA, 2003). F0d, HECH-o
TIEHAWEZEZONICE S EET DI K - TR
ENELDZ LICRD. BHEFETIE, BITHEIC S
TIXEWNNESLRB b0, 3 EFEUBICRLITLE
EN L RO 15¢ LLETHZETH720, EE1ED
THEEZZTNIEERICTAMLERZRVWEEXLND. L
# (1998) b, BHRED 3 ~4EKTIT I XEITNE
Mol bbb, L KA oI ETIEITHREE
ICHRTEPoEHELTVA,

B OROEN D ZEMEFmE Y b FRA K
LRV, Ny K (Y L) HoyEidhHITERIL 4 F5%
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BEE FIX8EMKE (1999) DOSNEDET (HiX3 (ZEHE)
BETIX 12 44k (2003) DOBEFOFEF (G2 (E5HE)

EFEDH L, BREV DG BIOWESEESRT, 51
E, %2 EOWTILORES HETHREICET/hEan
BErMTho7=2 (B IHFRT, F3RFT), Z0fEz
BEEMEY -0 ICHBRET S &, EITHRE RS ENLL
bloot (BUEBELZYVOT—FEK). £/, B
FEFEE DERPER D, BITHZICHAATROR/N S WE
MTHBELEZY B 1RFT, E3RFT), FEEE
LES, ERLOBRIE, RECRHEEDOREN LS 2
BEEREIRO N7, B OB R IR
B Brix (%) IXETHRELIFERSETHY, BEBEI
X BEFBED N2 (T —FER).

SLERR DB NN BICR T B BEL, 3 (554, 2.5
(S, 2 (FHEME, BfTEEDIRIC, FBFXHE 6,610 Ix,
8,140 Ix, 7,190 Ix, 9,420 Ix, &K H A% 5,885 Ix, 7,235 Ix,
6,040 Ix, 4,190 Ix ThH-o7z. BHEKEOREIX, BXAH
TIHETHRBECHERTRRLBENMER TH o 72), HFED
BICIZEE LR o7 GEBHFAE). BEEEICLSR
EEZ, FEREMEICHRNZEMER S FHEo X
BOBENMCLDBEEZR GoAb, 2004) (ZHAT/HIH
ST T ARG HAFEENEHR TEHEBEN I VD,
HLAIBEFHELTOAEGREBERTIZENTES
EEZLNS. RRBROBER, SEREHRTIEME

& 0TI, ARBREREEOREEE CHONITREIC
BEN 2w EEZ BN, BIEL (2007) b, BEHEH
SO OBENHFMNBICBIT A NBE tEFE
B, ‘MES-101" , /IR TEARER) OfBRZEB LV
RETEM OLIRMZE % AR & R RRZIICEIE LT
WA, WTFNHEE pmol * m? - sec’ BED LT R
ETholztBELTVS.

T ARG A AOBHEY LV BB 5B ELFE
TR, £EEIEILHAA, WE~OEE, BHEOREK
B, REICRE I HEFRERLZEEZREL TRELR
JhuRle b, RERBRORBER, EESEEEHREN L
VEILICEAT DI LITX Y, EEDOEFEVE» LIEIT
FIEITHNT 10 ~ 30%RBREBIL, S LICEMOTE
W10 FRERE, 10 R E TORINEITIEITEREICHT
NRTENZEBFERTERR., LIAT, BHEBEDCE |
ElD 10 EHRETORNEFEL LY ONEICEET S
L, BE10a Y72y 1t RELER L CNETEHE
2722 . E2EO7TEHORNETHRERZFERE 2,
AMNELHOBHEL & HHE CEREEEETIZ LI
L0, BHONY ZEEMER LD FHIFOFHEUIR
WEERE DD, B T, BREOBEMETHR
BIZH_RTELLEN, YUV OENEIL, 1 £H
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