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Abstract

An experiment involving the open field culture of asparagus was conducted. Asparagus was planted using the planting imple-
ment, and spears of first-year stocks that had sprouted in the spring following planting were all harvested until the stocks com-
pleted spear emergence, and this cultivation method was termed: “Whole harvest cultivation method for one-year-old plants”.
The new cultivation method, in which plug seedlings of asparagus are planted deeply using a new hole-maker, overcame obstacles
faced by the permanent conventional method in early spring, including damage caused by frost and low temperatures. To examine
the appropriate planting time for the Whole harvest cultivation method for one-year-old plants, two varieties of asparagus: a
purple asparagus, ‘Manmi-murasaki’, and a green asparagus, ‘Taiho-wase’, were planted at different times, and their growth and
yields were compared. The early planting of both varieties using the new hole-maker produced large stocks. The earlier the time
of planting, the greater the yield of thick spears (L or larger size), total yield, and marketable yield. Furthermore, the yield in
April—the best season for asparagus and a lean season for other vegetables, was larger, and the yield in the first year was equal
to or larger than the mean annual yield per unit of land in open field culture. The Whole harvest cultivation method for one-year-old
plants is a new labor-saving, low-cost, and profitable cultivation method that can produce a large yield of high-quality asparagus.

Key Words : hole-maker, labor-saving, open field culture, plug seedling, thick spear
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LS (kg * 10a7") (kg * 1027 (%) 12 J’J‘J:M!i
L LK L A1 M S B At (kg + 10a™)

Tk 2 741497 &t 725489 a 98 138464 a 297+58 a  213+57 a  43x17 a  24%9 a 8+5 a  17+10 a  648+73 a

3 406£64 b 372£69 b 92 040 a 116+43 a  158+44 a 64422 a 238 a 1146 a 3412 a 27453 b

4 843+120 a 809+£110 a 96 132+119a 332139 a 25469 a 6716 a 16+4 a 8+4 a  34+23 a  718%112 a

5 337423 b 32122 b 95 0£0 a 8522 a  141£39 a 6016 a 1847 a 1648 a 163 a 226441 b

6 372470 b 36770 b 99  107+68 a  79+21 a  143%40 a  22+16 a 8+6 a 8+£5 a 43 a  328%66 b

KERAE 2 11832231 ab  1156£229 ab 98 212466 a  438+124a  351+85 a  100£28 b 41£10 b 14%4 a 2746 b  1001+£217 a

3 11512166 ab 1079£163 ab 94  190£60 a 488101 a 254245 a  89+18 b 39+11 b  19+5 a  72£12 a  932%156 a
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5 906+£152 ab  864+148 ab 95 7146 a  245+54 a  374+90 a  107+36 b S50+10 b 1945 a  41£12 ab 690150 a

6 592489 b 565490 b 95  32+13 a 18846 a 219450 a 7418 b  35+13 b 165 a 2745 b  439£76 a

SHRE, JTRD (2011) OREERSE, 2L 1 40gLbll, LK :25~39g, Ll : 15~24g, M:10~14g, S:7~9g B:5~6g, Ol : 4g TR IVABL LA
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*Tukey Db L 0, A—D7 17 7y b EICILSUKETEEERLL
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o ey BRI B IR HigAE (kg-10a™) I\zﬁkﬁﬁ
BEOEER g 100 ke 108D (%) bR
212 LK L # M S B D (kg + 10a™)

vk 2 793+£76" a* 79076 a 100 252+67 a 257+37 a 207+45 a 52412 a 185 a 5+1 a 21 a 716+74 a

3 502+70 b 499+70 b 100 93+45 b 156£35 abc  172+24 a 59+17 a 134 a 6+2 a 2+1 a 421+76

4 562+£26 b 560+£26 b 100 103+37 b 219£32 ab 178423 a 47+13 a 9+5 a 4+2 a 3+1 a 500£33 b
5 404+£57  be 400+57 be 99 24+9 b 115+£29 be 161£33 a 67+15 a  22+4 a  10£3 a 4+2 a 300+55 be

6 258+17 ¢ 255+16 ¢ 99 8+6 b 65+17 ¢ 112+13 a 48+11 a 154 a 6£2 a 31 a 185£15 ¢

KEBE 2 986200 a 979+64 a 99 79+26 a 378+35 a 374+35 a 9515 a 367 a 1743 a 7+£2 a 831+63 a
3 990+174 a 976+55 a 99 88+31 a 359+31 ab 319+38 a 123£16 a  59+10a 27+5 a 143 a 766+52 a
4 815+268 ab 81084 ab 99 86+31 a 277+54 ab 285+51 a 110+£20 a 388 a 144 a 51 a 649+86 ab
5 872+173 ab 863+55 ab 99 128+50 a 324+57 ab 272+41 a 83+18 a 369 a  20%5 a 9+3 a 724+65 ab

6 668+106 b 656+32 b 98 2+12 a 200+31 b 291422 a 94+16 a 326 a 174 a 1243 a 513434 b

T, TTARS (2011) OHEERSER, 2L 40ghllk, LK :25~39g, LAl : 15~24g, M: 10~ 14g, S:7~9g B:5~6g, ZOffl: 4 TR ITHH L Lic
Y IPI(E + EEHERRE
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BRERIIM A BIEY TR D » X D BB OIE
N TED - 7o, BB, BITREC - CERI#
HOEBND TR D - & ) FIEE I OIFRIC TR
ot EMBEEL, ~AFRILBEBEL7S57—% v b
X BFFIRTOED - T hEEED, B EEsich
TEL, "Ny A EFREE V BISck N TEr - H
IZSE, Ny AERBRIE VRN 173 FATRLE |
WNT, B0 o X0 HEEN156 5H, BHE BRSSO
T, REALBEBEEL 54 FADIETH - 7. Figi
fifik, REARBEREE O ARSI R b &\ METHR L
feb oD, AEYREIZREAREEEERL R S EL -

T EDD, MRS REAZEEBEIR S Er o
WL SREBERZE LS - EBERE, B0 - 05
NTTFHFATREL, RWT, ~v 2R ERRIAL v &
RER59 G, BHIGBEEIEN49 FH, RAS(RREEE
RTAADIETH . FEREE, ~v AR ERRIBE
DERMEIRDEL, KT, REAREEERE T
WEEE, BY o X VEBNOETH -7, BN BE
A8, B0 -0 HEN46BATREL, KWT,
B @R 2,079H, »~ v R FERELE b HEHS
1,324 M, REABBEKED29MDIETH > BE
gy, BT EEEIARLEL, RWT, #ho%D
g, v AREREE D FEE, ReRAREEBREOIE
TH- 1.

z =

T ARG HADBHRISC KT B IE 1 F B ORI X
OB ORI X 2iREBIED Y R 7 kBT 55
BHRELT, BTV BEYHEL, 7TARTHADE
HIFEIE DL & A LI\ B O XSE M CEmis i 2
£E, WER I ORI RITTHELRN L.

TART T ADOEMREINL, EEBROKBEREYELA
L, THEE»bLEEOEIHET S CoLEFTHENIRE
Wi ERERTEERET B0, EERHAT G EROBRR S
BihicihE b, RERPEARS RS Lic X » THIRT
HE&hB (K&, 1998). LaL, [ENMECEIOE
T}, THEEOTHHETMEEI RV b, EHE
By, BEOLEREERT I v ABEYRE, THED
ABFCEZEI N WREKROSHER T 2R, BHE
OWENBBETCTE RN L VLI RD (K&, 1998).
BHIRE T BT E 7 235 2 DOEEEI, BTl
4 L& (#, 1998), SEIFRRZIT - c#EIIET
FsREGEIRhTHE (WRERINEEER ity 5 —,
2014). KRBT, [BEHNMESHBEORENRS S A,
ARIEEATTELEIND 2RI U3 AL HFHRA—
7— (BFKb, 2016) > TEML, D - ZHFFED
EEEBHAEE, NERSICNRCRIETHELYRE
L.

EERBEOKR, &Y - ZOBIBOBERTE AT, 2
SHFTRANTHAD FWHE , 7V —Vv7ARTH R
O KERE LIk, FERA—FT—2F-CTIb R
EWETAHC LI Ly, B, BHERR I ORAERIE
{Teote. FHA—F —%2 o TEELAFERIL, AR
HEZ 1SemBEOMNBREFEELT2HRE LD, BRA
DREE, HMEmMOMBI Ay N A EMET IBTEOHE
TR TEREPF S 2RECETAENIND (FEK
b, 2016). ARBRICKTrHEAANORESIEY, HTE
DR TIL0°CE TEI-2 ARG Th, FRA—F—D
BARTIXSCHETES Z ERleh ot (F—28). D
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B7TR Ry s s&EERE (102« REFED 1Y h)
. - . A " L S 9 ALARRL
X5 HE BY - x e R A LA B EIS FEH L BRI B2 0
W 0 150,984 0 0
Jilab SR = (14 52,919 52,919 57214
EXE - BHE 0 47,132 47,132 47,132
AR 0 18,905 20,000 208,383
ek - BhE 9,180 29,550 9,180 17,380
NERE 1,740 1,500 1,500 1,500
@ 33 9,208 9,208 9,208 54,423
gg Tk R - KFIE 1,000 1,000 1,000 1,000
~ HfR 10,000 10,000 10,000 10,000
d By - Y 4,000 12,625 4,000 287,601
EHNE BHEA-HE 43,371 54,144 43,371 75,100
L7 450,513 0 75,704 71,982
Nt 529,012 387,967 274,014 831,715
B 263,960 84,101 156,581 307,881
&5 A 792,972 472,068 430,595 1,139,596
EEDRE (kg)* 1,159 300 700 1,500
38 1,251 12A 2,025 3R 1,251 2 A 1,525
47 1,503 1A 1,833 41 1,503 3 A 1,251
58 1,323 2 A 1,525 58 1,323 47 1,503
61 1,134 6 A 1,134 5H 1,323
B pammmy 68 1,134
%
~ 78 1,045
! 8 A 820
9 A 962
104 1,021
FEPNIE 1,558,691 538,300 917,100 1,728,900
Bl P 0 0 0 0
HE B 1,558,691 538,300 917,100 1,728,900
BEME (M) C=B-A R 765,718 66,232 486,505 589,304
FERERT (BFED 166 256 234 445
1 BifE47- b BERE (FD) 4613 259 2,079 1,324
BETBE (%) 49.1 12.3 53.0 34.1

ERY - X DBEE, BREERER LUy AERERY S D EFoBEE L, EABROEYEL

VIR LI OIER R Tl e, BRERO S biUKE, REHR EMEEY0LLE

CEEPEE, Y o XV EERRB2O)IR )5 KEFRE ©2~4 AEEEKOTHRINEOFISME, Red

HIRERIEIHEREREERE (FERBBTRATSIER, 2015 oBMNE

R E D BRBIRBRERRERE REPREBUTERRNZ 2014, b) OEEHRBCR T
Y EYL, RSP REGTSOEET AT H AR EEH23~27FE0 SFEHOFHE CRREFRALT

%, 2015) ARCER L

BT BEHIE R L Oy AERR

Buw2~4 AOFRCEWT, HEEC L HHROMELE
BEL, PRERUROIRKCHES ML tolcd Dk
Eih El, B, BHEREIOCRAERE 9AO
FAER O3 AEHEER, 1EXRAOHEROATE
WEHRCHERT, RERPIFILGIERS Th-o it BEb b
T, WTFhOREERIORBCEVCLEh-T. T A
RTHADNEGHCHFERE Y, REOLTRECHED
5320£5°C L 3N B (FRED, 1989), b - &

HEOHERTE, EXFOBRCIIVAEFTMER LI LD
LTINS, UL, 2~4 HOBRMEM LT,
BROEEBRMc T ZELLRR IR, EE0EREMI
BIT~oBESHBAXOBHEAETOhIC LI 6
X), #hcomBE MEEoRERC ST, 6 AEEKL
URTHEZOAFTEREIEHEINI LD LHEI NS

BEOWEL, THEFFHNAREE 5> TLESELE
DHEEXEOWENHE L, BINER I OWHRINE b HE2 5HE
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FE8FK Y- T BEHERBER IO Y APREK
B Y v BB B ENE (EY) ORR

EHE Bo-%h FTHEm ~vAPEERE

N Hoks ks & v Bk
e 150,984 150,984 150,984
Bkt 39,165 105,838 57,214
BEE 8,908 94,264 47,132
HBHEE 137,0007 40,000 208,383
Bl - B R 9,180 18,360 17,380
NEEE 1,740 3,000 1,500
et 9,208 18,416 54,423
dihek B - KFIE 1,000 2,000 1,000
Ry 10,000 20,000 10,000
I (@ * 83,328 152,768 99,820
=H) 450,513 605,630 647,836
it F A4 1 8 9
%70 BIHEE 450,513 75,704 71,982

TERD o X DRI, EEOHIRLEERL TES R v
F BEDOSITAFy 2 Fy FD1T0%DERE) wEEHAT
L TEHLE

Y1027z » ZE/M 10,000 & L

KBRS EEE <868 H (TFERRFEES) & L

THote. 2015EEMEORBRTIE, 3 AEHKROWES2
BI04 AR HERTRRE - Toie s, ZhileEl
MFBEOEKENEHOEBACEThIb s (R
[T, 2015) Z Xwchng, B0 - ¥ v EECIEBHcEK
EiTblwicd, BEHORENERL, THEEOEOEE
WHELWRERADS. By BT, BEFE0H
BEREHEF O HBK S PHRERCHEEL, TOI LARE
CLBEET 2 EE2 bR A1), SHBITEKARETBL
ERDB. T, W0ISETEOIFCRTH WHRE ©
BB B>\ T, 2LEBHEE CIRAMEL 2 A EHEKE
D 138kg * 1087, HR/MENIB XL S AECHBKD0kg
1027 THY, BHECKERAENRALNICE DD, T
OB BNTLERENADRE» 7. ZhiE, M
BAOEKMENAE oL ENERTHH LELD
.

AAREAND 7 A5 7 ADOBEMBEEOEMIC KT 5EH
DFHEIPE, 2010 FEDORNE T, BT RAREOEMT
1214~414kg+ 1027, BWEI L v BEEF o EM T
511~583kg - 10 TH b, FEFDOFHHEINA 2,000kg
102 ZilB2 EML DL T ALEBRRIE D fRFER E
OMEHOEROINEY G i 2E ik 485kg *
1027 TH 5B Gk, 2016). —H, FD - & hBRCkT
HIBINEY, WENS )~V T ARG HFARENTE S &
INBATHET AT H A (BE - EE 2005 T
B, 2011) @ ‘FEWRE wR\WT, 2014 FEEMORBTIL,
3AEWRO PRI E 23 817kg * 102, 2015 FEHE DR
BT, 2, 3R X4 ACHEROFTEINES, JIFTEh

FIT25 32 B X U809kg + 102!, BEETERTh 790,
499 85 X " 560kg » 102 Thote. Fihe, 7V —v T AN
FHAD KERLE BT, 2, 3% %04 AEEKkD
TR, NG TERFR1,156, 1,079 % L 081,243kg *
10a!, BETERFRNIT, 976 % X U°810kg * 108~ T
BHotz. Db, BV EETC2~4ATEHELL
T ARG HRAE, WThOBECEWTh, SR OF
MO BEIC CRE | B OREL T TRE A LN
DlbEsn s b BN Lo

AAERD7 AN HADHEBR BT, 9~4 A1
5~8 AR CEHEMP MBI YBMARENSL ., 7 A
RS HFADE EFIEINBEFEO I, T, 4 AChEiE
fizim < 725 (LR, 2016; HIRERF REFETES, 2015).
T ARG HAFEENE B ERERE T R (RS,
2002), b - & D FBR—BROFEED | FEEKOFA
¥ b, BROFENF oD, —ROFBHFHT T
RN R T L L, HEVPRHOKRPTIELTH
TNz EnD, 4 AORENEL, AR T S
THHAFNE () TER EE Ty, 48
ONENTEE IS, AR ET 54 A0lRER, %
Do EHVRFLAORED S LOIEU LR . #F
Do &R, BHCEBET s TIRE EML
BMAECLEREL EOIRENLE e &, SIUER
Mesd2REOCEEGN4 ACEhd I &b, Bl
PRADBIFRTHSH. e, HFRNELTER R, #
Do X DHEOREDOE— 7134 A0S 5S ARGETH S
2, ORI, By AR REERE]E D BREEo—#
B ERTE, 2~38150~60 HEREA T, X
BT - e B NENEAT AR GFED, 2007), duifE
BERHALHS, RERA S OBMEBEoEM T, B
FREERONENREY & Ao 4 s, £
DI, B o EHEE LNy R ERERBERIE b B YA
FEHI LKLY, "Ny AERERIPE » PR CIER X
DIRENEA T AHMEAYR) o XV BBONEL IV
W, EBiik I OANESOBHEEOF L ) OEMB X
Uy ZLEREHRE ) BREOBKE V2T, FE
DBEKE b ORI B 7o S HTR$ 5 & L BAETRRIC
5.

LIZABT, B 0BT, FiA—F—%H-T
L AVEREYEET A LD, By PEHO—BRER
BIOEHEICERT, BESICEEFEOENMLE, &
MR OFELSEOBENARICINS (FEKD, 2016). ¥
Do ¥ DEENY, BT 285 7 ARE I TR ES
HENE N b, FHEEBIEDOY X7 BE#IEERTH
5. AEOED - X h HEE T, FEOIEFIEA ORI
W3ETHD, BHBREOKRED1SHEH (KE, 1995)
CHRTHEEZBC A o fedd, B0 o & oL L FE— 0B
% AT > 7o 2 ERRIC R TRE O RENFZ A Te b o 1o
(& 7K.



B2HF. (Hort. Res. (Japan)) 17 (3) : 345-357. 2018. 355

FOR Yo X EKCRDT 5 EHRHANR L IBOEBT OB O (2015 FFH, BE, KER4L)
EFIA 3 ek, Ao 6 AEiElE, Wihd BB 201578138, 9811 H, 11 A29 HEE

TANRGHAOREEED >, FEY OWEITHLY D
DR, Tl b ERBORMIIRBDLEL L, 0
BORBIRELSPFET LD, MEIRLIEELUEEL
Ehs GEA-FHLE 2008). —FH, Fbho&x bR,
MERTHTIE, R IFEBCHFT HEEY TTUNE
THZEMND, MEOER L BRERA DY 2 7 [EE
T&5. IHIL, Y- EH L, BHEETHIHZ L
Nz T, IR THROBRIIESIICHELHI T
7 A= Lo TIHRHEETERAATEEAKTI®DZ &b
B, BEERIRDBICM D, Ny R RRAEEREE THEI
BT AR, REALEEEE CHERCR A B B,
REAZIKRD L 5 Ik Bl i g 0B 7 & (GBR, 2003)
POEE L. TORKBE, - OEEETE, ~Nv R
FRBREE R L OREIALRBEE N TEAE O 5
b, BY - BEM R LI OCEBR - EROBEHAME<IIZD
s By XhHBIEEz R N TREATETHY, I
BB T, 7 ANT HAREOBEE T Tl @b

ZTHHWMYMAARLTVEEE L2 5.

—HT, B> E WP CTHEET AT A ARINET S
Tediciy, BEFICCEEYTT S B OMRIHET 5
TEDEREE D, Y o XY ERECR T 5 —FOFIEI
i, BE1FEEHD2~4 AOEEM» L, BFED6H DI
ERTETOMIEI~SIrAHMTHE I b, @—D
B 2 SEHE CEMT A Z ENTERR. fEo T, @M
DI & DERfERIT 5 IeE LT, FERICIEMNT 52 &0
BEHEELZLRSD.

RE, BY - & hBEOERE G IcSEOBMIEDT
FECOWTEET 5.

BY >y BECRT A LA, X REflc
EMET HIDOREEM L, KHEBER DD DML X O
WERITEDORE, Sl Ie HAEEE O 1s £ 24T 5 LEH
BhH. B, AFTHFTARTHFAY, FV—vTARRT
H AL TEEEESEECERL TS EIRB L0
GEARB, 2011), D - X BT, FHZID
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H£oHEE (I, 20154 11 A#ER)
FEN20I5FE3ABHCEM U LERE TBEN
201456 A4 BICEHE L 256 GEREIE b i)
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Fieoin s,
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B AREER OBIEY DB > WT, BLES (2009 13,
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1 FHOREBLETTCRIENERHU  EE ot Do &
B, BHroEI A N TEBELNERENTTEETH
D, BIEENRIAD HHHEBEETH .
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