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Number and the characteristics of seeds obtained from fruits bearing on a

male plant in the first trial of obtaining a supermale plant.

No. of fruits

No. of seeds

Mark of plant

Mature seeds

Semi-mature seeds Immature seeds

1-1 1
1—-2 17
1-3 3
1-4 1
2 2
3—-1 7
3—2 4
3—3 1
3—4 1
3—5 1
3—6 1
4 1
5—1 11
52 4
6

Total number

16

34

1

1 14
1
1 1
6
2
1
1
1
1
1
6 28
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Table 2. Sex of F, hybrids in the first trial of obtaining a supermale plant.

Mark of No. of F, No. of flowering No. of plants with No. of plants with No. of plants with
F, plant hybrid plants male flower female flower no flower

1-2-2 73 21 12 9 52

3—-2-3 104 46 29 17 58

3—-2-7 118 66 34 32 52

5—-1—14 181 172 101 71 9

5—2-2 178 178 178 0 0

5—2—-6 111 80 75 5 31

Table 3. Number of seeds produced from F, hybrid and planted in the second trial of obtaining

a supermale plant.

Mark of male plant No. of seeds No. of planted

Mark of male plant No. of seeds No. of planted

of F, from F, seeds of F, from F, seeds

D-3-1 190 140 D-3-17 200 140
D-3-2 205 140 D-3-18 220 140
D-3-3 147 140 D-3-19 55 55
D-3- 4 195 140 D-3-20 137 137
D—-3-5 192 140 D-3-21 79 79
D-3- 6 130 130 D-3-23 140 140
D-3-7 154 140 D-3-24 206 140
D-3- 8 185 140 D-3-26 114 114
D-3-10 175 140 D-3-27 115 115
D-3-11 150 140 D-3-29 77 77
D—-3-12 184 140 D-3-30 123 123
D—-3-13 114 114 D-3-31 67 67
D—-3-15 212 140
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Table 4. Sex of F, hybrid in the second trial of obtaining a supermale plant.

No. of flowering plants

Mark of F Total number
hybrid ' of F, Total number }f)i]ci)txe?ale g(i)t;eﬁemale sl(ih Orfop}?glvtver

D-3-1 105 105 105 0 0
D-3- 2 109 108 108 0

D-3-3 92 91 90 1 1
D-3-— 4 153 142 99 43 11
D-3-5 124 124 64 60

D-3- 6 76 73 71 2

D-3-7 112 101 51 50 11
D-3- 8 105 103 70 33 2
D-3-10 123 112 65 47 11
D-3-11 98 97 97 0

D-3-12 119 117 117

D-3-13 100 9% 61 3

D-3-15 139 130 128 2

D-3-17 75 63 31 32 12
D-3-18 89 82 43 39

D-3-19 39 35 20 15

D-3-20 77 67 66 1 10
D-3-21 73 70 52 18 3
D—-3-23 104 93 46 47 11
D-3-2¢ 100 98 59 39 2
D—-3-26 110 108 107 1 2
D—-3-27 9% 93 59 34 2
D-3-29 42 42 42 0 0
D-3-30 59 53 52 1 6
D-3-31 68 66 42 24 2
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Table 5. Yield? of all-male strain SM-1 and ‘Mary Washington 500 W’ for 220 plants.

Spear over 10 gr. Spear under 10 gr. ) Total
. Weight

CV. & strain year Number Weight ?fv's;ggirgsht Number Weight ?fv's gggirgsht of ends? Number Weight
kg gr kg gr kg kg
1977 466 8.94 20.0 114 0.90 5.2 1.98 560 1151
Mary Washington 78 1,321 29.92 226 271 1.54 5.7 9.11 1,592 40.57
500 W 79 3,399 81.51 239 587 3.37 5.7 37.55 3,987 122.43
’80 3,775 85.12 225 895 6.35 7.1 66.07 4,670 157.53
"81 3,504 86.49 24.7 488 3.40 7.0 31.23 3,992 121.11
1977 862 14.56 16.9 306 1.69 5.5 341 1,168 19.66
78 1,852 39.51 21.3 518 2.74 5.3 13.31 2,370 55.55
SM-1 79 4,315 92.97 21.5 1,140 6.29 55 47.10 5,455 146.37
’80 4,774 93.80 19.7 1,490 11.02 74 80.55 6,264 185.57
81 4,651 100.32 216 742 5.16 7.0 4324 5,393 14873

1) All spears were harvested as green asparagus.
2) Cutted off in preparation.

DUNFERES BFEHR) L IBENET Table 514z
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Table 6. Yield" of all-male strain SM-1 and ‘Mary Washington 500 W’ for 220 plants.

Spear over 10 gr. Spear under 10 gr. Total
; Weight
CV. & strain year . |
Number Weight {)\fv'sszglrgsht Number Weight ‘c;“fv'sgég;%ht of ends? Number Weight
Mary Washington each

500 vear 100 100 100 100 100 100 100 100 100
1977 193 163 85 268 283 106 172 209 171

78 140 132 o7 191 178 93 145 149 137

SM-1 79 130 114 90 194 187 196 125 137 120

"80 126 110 88 166 174 104 122 134 118

'81 133 116 87 152 152 100 138 135 128

1) All spears were harvested as green asparagus. Figures show index relative to cardinal number 100 standardized

the value of ‘Mary Washington 500 W’
2) Cutted off in preparation.
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Table 7. Number of spears harvested within a certain-limited harvesting term for 220 plants in 1981."

Harvesting period after the beginning of harvesting

Total
R 1~15 day 16~30 day 31~45 day 46~60 day
CV. & strain

over under over under over under over under over under

10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr

Mary Washington 613 56 1,126 104 852 148 913 180 3504 488
50 (100) (100) (100) (100) (100) (100) (100) {100) (100) (100)

SM 825 69 1,409 157 1,158 196 1,259 320 4,651 742

-1
(134) (123) (125) (151) (136) (132) (138) 178) (133) 152)

1) All spears were harvested as green asparagus. Figures in parentheses show indices.

Table 8. Yield of all-male strain SM-1 and ‘Mary Washington 500 W’ according to harvesting time for
220 plants in 1981.Y

Harvesting period after the beginning of harvesting

Total
CV. & strain 1~15 day 16~30 day 31~45 day 46~60 day
over under over under over under over under over under
10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr
kg kg kg kg kg kg kg kg kg kg
Mary Washington 16,0) 042 30.06 073 2055 101 1987 123 8649 3.40
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
SM 20.22 0.47 33.64 1.01 23.55 1.31 22.92 2.37 100.32 5.16
(126) (114) (125) (138) (115) (129) (115) (192) (116) (152)
1) All spears were harvested as green asparagus. Figures in parentheses show indices.
Table 9. Percentage of number and weight of various spears classified by weight for 220 plants in 1981.%
Harvesting period after the beginning of harvesting Total
. . 1~15 day 16~30 day 31~45 day 46~60 day
CV. & strain Yield

over under over under over under over under over under
10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr 10 gr

% % % % % % % % % %

Mary S%asvfe}ngton Number 175 115 321 213 243 303 261 36.9 100 100

Weight 185 12.2 34.8 21.6 23.8 29.9 22.9 36.3 100 100

SMA Number 17.7 9.3 30.3 211 249 26.4 27.1 431 100 100

Weight 20.1 9.2 335 19.6 235 25.3 22.8 458 100 100

1) All spears were harvested as green asparagus.

23~24%TZ NIZ K E,

19~20% Tk b, LA L,

1~15H H .M IZ
INLOEEEY A

V=T P 00WTHRERLREZEEL
TV BHRIREL TWBEDT—B THH 5N

D ERIC I VRS RE L EEIIA LN TIIITE
#HhL Tv» 3 (Table 9),

B, EBEROLOFEEDS 5 SM- 1 13L&tk
HIEMETH B Z LA FBD LA, b ORI
S REDFFEL LD RRTIELL, Fick-
TREIBET IHRPETRD LNz, LaL,
BEDEERIZ A Y —7 > > 500 W HERE
IZHRB EBDTA% L, MekzBkh b &2

L, SM-1TI3RENITEALHMERLT, &K
PHRDABTH D L HICRI 2. Fiz, HEFEHIC
IZAN—722 P 500 WIS EERRIZHERR X D
1THAMIZE R CERESEHEL, ZOMEmEIZRE
PEHE(EEL COBHRIZEZEL W EDRBHH
hrz, Zhizx L, SM-1 Tz Cigges
ELTEY, ZoBHlicBW UmMEnEEESHk
DI HEICRED Lz,



#El - B -

% =3

BEFHE MM % L SEBEEREEAEKRTH HH
HeRr (supermale) #% FIFH L THER L 22 HEM: MFE
(X213 R85) DBl A T2 FRKETHESIN
T3y, bIETINLOBEREZEAL T
ML BREIE L DHERBRE T REE A5
&, BRORHEBEORICT Y 7E3NLLDEH D
LODOBEHOHFHE L R T HNERH LN TF
7&‘ [N 5,6,7,9,10,16)°
EELI3bIPEICHET 2EEE L - HEEREK
ERT 5 BN TERFEEZRBL 208, TTHYD
7, MERIIRLL ThIETHEENTNET
AT AN LREFZBET DHERE BB
ZEDTELPERPEN)ZIETHT2, L L,
1963 FEnFFEEIC L D, FEEEIHEL TH B
FEFDOEZIZ B TEHRERRAT S L TE
THERRERDTHY 21572, 1964 FIZEICH
BIBE LD TR ) LRELIT 71205, RE%
AELZHERITIIKRLRABTZENTELYL -
2o ZHUIEMET 2RI E(HFLEL G -T2
EVIZEENRBULAREZRIT RHVGER
DIHNEBEIATIZ L h - 72 Z LICREDH - 72
EEZLND, Mk s, REZLT»LIFEAE
LCwhwikdd->Th, 2R LEICEHETD
HEEEEL T WIR ) HRRICEE L 2 REL
BHETEL WL TH D,

EHCTRR LRk, LFE L 2@ T2
L CHBHERR 283K 5 = & i HERRERICED &
N, 20z H 5 Sneep b DEEFIISFI N7z
ZEizde B,
HAEE2BRT 2201243, £ Y% MM
PERL, e oBERIcOWTES, Wat,
REDIPEEDOERK, FREICESL F THOBERK
PRAL, SHICEHE L CERT S HRICOW
TH L DRICOWTHBOFE LT, RLE
Btk %:@8K L 1214, WMEOTEEAICOWTH
HREZITIRETH B, COTRELPZID
FRAR2ET S, Lh->T, INLOFELZESD
Lhicbhb, FTEMERKEEERL, RLTE
DREOREBERIEIC L > T100% 0/ 2B S 2

S - TRH - A - LR - JERE - LUK DT Ro%T T A RO E B 47

EDTE, TEMELOMICED L ) LA TED
BHLNDIPERE L2, ZOBERTERINL
NHSM-1ThH 5,

SM-1 # & EL 7R, Btk EhH L L
BACRERCEE TSR E & L WESI
HERRIZVT DR - SFESE I ND Z EHNEEE
feo iz, BAENRMBETH L A —TL >}
Y500 W E KB L TLMEIBE L) RN
‘o, MERIIREEZBEL 2BA, TORTE,
BNz EBNDKETVHEI N, Z05712
HRBENTENEE L 4B 2 PRI NS,
ERICRES S EE L RIIHERL D BECE
WREHIBET 2HEHERO LI, fhdfEI» £
LTHBEL T AEIC SM- 1 DA REGAZ
ELTwWi, TOZEPVBREICHETLIZELE
BizEZ LN B,

B L, HERDPMERIC N TCERMTH B EICD
WTREL L E{DBENH DY, Tohicid
BE TR~ EE N3, HERDHERR & D BAM
Th B ERERNIT ) FarEL, BrE %
LIIEEE LOBREFIZ-E )T 5L EnRd
HIF S T p B8N - B D nTE A
ABORKRCRA L TERIED LN LD - 72
(Table 9), F 72, FéaricB# T 2 BHICOWTE
FICHARZSBETLIILICLVHEREN LN L
E2bLNb,

SM-1 ORIEIZ DWW TR ARBENITHIZ 2K
AKEZIREBERRY, gL R ERER
BRUEEBESBSICLEEL, v TicfaiE
LD HIBRBEEIF LN T B, HEROHET
A2 ARABRORE & BB L %2 EEOME AR
LN T B, 7272, SM- 1 Iz DWW TEEDiH
BHEPTWERD D B ENFEHL WL I T
39,

SM-1 DR TH 2 BHRRND -3 - 313, B
MOHCEES L RHL 2 REZET R
FiThay, ZORBRERFE ThHhoT2Z thb,
SM-1ICiZ B e 2 )—7 > P ROBE
A TnBEN) T EHTE D,

4%, B L CHYW2BRERERKT 52
FICE DR LIEBRLEERREERT A5 &F



48 JLHRE R R R

LGEES Y (N
] E:3

T AT P ZADHERERKNER L B E L TR
BREHGL, M TROL D LEREH/.,

1. 1963 £ XK Ur 1964 FicdbiEIC BT 2%
T AT HAERETEL 2ER, hETOKE
EOEBTREFEETOIHRET 6 KRREL
720

2. InbokyLiREL RETFHEE (F)
N5 bLEKRINBRICOVWTEEFROHE 2
AT - 72kER, 12 B B GBIZ TR MM) Th -
72,

3. ‘AN)—=T7v }500 D HERR & AR &
DOREIZ L) REBOBERK SM-1 2B /L,
‘AN—=T >} 500 W E IR RE S L THE
FAE2IT- 12 kER, SM-112eHVH/RTH S Z
LHRERE N, WEHEICBEWTH A =T~}
> 500 Wi BN T 7z,

4, 4%, BHICHC RS L TERKEE
WL, BLIBERLAHEMEMELERT 52 L2
FEN5,

5l B X R

1. Bannerot, H., Derieux, M., Thévenin, L. et Arnoux,
J. : Résultats d’'un essai comparatif de populations
d’Asperge, Ann. Amélior. Plantes 19 :289-324.1969

2. Bouwkamp, J.C. and McCully J.E : Competition and
survival in female plants of Asparagus officinalis
L., J. Amer. Soc. Hort. sci. 97 : 74-76. 1972

3. Ellison, J.H. and Scheer D. F. : Selecting superior
asparagus plants on basis of earliness, Proc. Amer.
Soc. Hort. Sci. T2 : 353-359. 1959

4. Ellison, J. H., Scheer, D.F. and Wagner, J].J. :

10,

11,

12,

13.

14,

15.

16.

17.

Asparagus yield as related to plant vigor, earliness
and sex, Proc. Amer. Soc. Hort. Sic., T5 :411-415,
1960

TERMR @ 7 225 7 A RGO AREROABIC
AbLNz2, 3NMAR, LEEREHRHRELRL 1
-2.1971

. TERMR © T AT A S (THY), dhisEE=

FRRREESE,R T 1 18-19.1974

. BRI L BAT 2087 4 R EHERRO IERBRIZ S

T, LSRRI #EE 2 10 54-55.1977

. AbEES B REERBR [ T R8T A AN RHEE

BRI, WERI 52 ET 27 7 A HBREAE (LiE T
R8T AWE) 1 2-3.1978

. Moon, D.M. : Yield potential of Asparagus offici-

nalis L., New Zealand J. Exp. Agri. 4 . 435-438.1976
BWKESILEERERRY | T A7 A XA EAGE
DIFMEFTA, W53 £ET 237 7 AR (i
BT A7 A4 :26-29.1979
BMOKELIBERERRY | 7R/ 37 7 ZRFHE
RERFAR, BBFD 54 FERET 27 7 ARER AR (AL E
T RoR7 7 AWE) ¢ 64-70.1980

Rick, C.M. and Hanna, G.C. : Determination of sex
in Asparagus officinalis L., Amer. J. Bot., 30 : 711
-714. 1943

Robbins W.W. and Jones H.A., Secondary sex
characters in Asparagus officinalis L., Hilgardia, 1 -
183-202. 1925

Robbins, W.W. and Jones, H.A. : Sex as a factor in
growing asparagus, Proc. Amer. Soc. Hort. Sci., 23 :
19-23. 1926

Robbins, W.W. and Jones, H.A. : Further studies on
sex in asparagus, Proc. Amer. Soc. Hort. Sci.,25 : 13
-16. 1928

Sneep, J. : The significance of the andromonoecy
for the breeding of Asparagus officinalis L., FEup-
hytica, 2 : 89-95.1953

Tiedjens, V.A. : Some physiological aspects of
Asparagus officinalis, Proc. Amer. Soc. Hort. Sci.,
21 : 129-140. 1925



Res. Bull. Univ. Farm Hokkaido Univ. 23 : 41~49 (1983)
Studies on the Breeding of All-male Cultivar in Asparagus
I. Obtaining of a supermale plant and breeding of an all-male strain for trial

Eikichi SAwADA, Tsutomu TAMURA, Toshiroc YAKUWA and Takashi HARADA
(Department of Horticulture, Faculty of Agriculture, Hokkaido University, Sapporo, Japan)

Shigeru IMAKAWA
(Experiment Farms, Faculty of Agriculture, Hokkaido University, Sapporo, Japan)

Shigeo Y AMAMOTO, Shigeki SATO and Kazuyoshi YAMABUKI
(Canning Research Institute, Hokkai Can Co. Ltd., Sapporo, Japan)

Summary

Since 1963, some experiments have been carried out to breed an all-male strain in asparagus. The
results obtained are summarized as follows :

1. In 1963 and 1964, many commercial asparagus fields in Hokkaido were inspected and six male
plants bearing some fruits were found at the field of cv. ‘Zuiyoh’ in Date City.

2. Thirty-one male seedlings (F,) were obtained from the seeds produced on the six male plants,
and twelve supermale plants (MM) were found in those by crossing test.

3. An all-male strain ‘SM-1’ was bred by hybridization between a supermale plant and female plants
of ‘Mary Washington 500°. The results of the growing test showed that all of seedlings of ‘SM-1’ were
male plants and their productivity was higher than that of ‘Mary Washington 500 W’ used for control.

4 . From these results, a possibility of breeding the new all-male cultivar with superior characteris-
tics by hybridization between a supermale plant and excellent female plasts exists in the near future.
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