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Seasonal Changes of Growth and Nutrient Uptake in Delphiniums
and Effects of Sowing Date on their Growth and Flowering
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(Laboratory of Floriculture and Landscape Architecture, Faculty
of Agriculture, Hokkaido University, Sapporo, Japan)

#

EHFEETVSFAT7 4200 (bx=VVT) 13,
Delphinium [0 5 BifEEOFEREL XL, —FHO
D. ajacis (33 — 2 A= (FFY Y w) L XATIHE
EHLTw5, D. elatum bl b L, 8% OB
DA SR TR S hich o T, BT
K&, B U & TR AR, BKTAZY
EVe L L, SEEREYFeD, BErmEsi
OAETHHEOMSENEE TS », BEGHENEH &
PELT—MTRIE IR TV BIGAE R, ZOM8, B
ZEDEH S iR A ORI L, 1k E
eOfE s LTl s,

Lal, #ERBeZ LubhrER b BAA, Bk
BT LOHBIRERCE b, ToORBEL BRI
ZLL, b 71 ot B 5 RIERERD, 3
s & L CoET RIEER L OBItRYY, T 25y
BT COYMENESSY, et rlErii+
BREEED, £ T, B s s AREOYITERE
BRELT B I bDEREE LT, +04F - BTbEE A8
KITHZLEL, TTAFTEBL 2> NEEE
R OB B O B IRIC X B R B OZEIC OV TR
H L,

m

HHREKUE %

KB 1 FRS X MR 1T BAH & AR O
FehR TR, B0 ‘Belladonna’ (Bel. &84 2)

54

B X OBED ‘Blue Bird” % Hv i, TR AT % 1983
50 2 H, #7AERTHL 70, JEEE4 20, JI#Y 10,
(v/v %) DRLfilEL, AELIMDBHLL6A 1
Hic, BUAEE2ACT 95 cm 84 Y ek biF L,
Ay bM< 7 v 7 K(6-40-6)2g b2 70, AT
5 M Tt -t 7 B 16 [, b RS B
EHEIMOMEELO BB EM L, TIRELTN
1.7kg, P;O516kg, KoOldkg/aZiL, H 90 cm D
PR HAT] 40 cm, B ETREOLE S HHERIL 80 cm &
L7z,

AFRIEL 0 FEFC OV AR, EFHRA
118 A 2 b 5 KIE N THF o foo MR R IS
VHCHRE, A E AR DR R LU L, 0 ©
IR, BSOS, Nt izm . s
NF—= = TEE, PRty FEY 7T VA
#, KA EE, Cad kot Mg EFHRG Bk
X ofe, MW TIIEDHITGIT -7 WKL
A TILRBEHE L, WIHEEL80% BT Lz —1
i, CABIEREY 46 NEERMBHH L, =¥ -
HBECilEL Zra—2 L LTELLE,

FER2: PENE BRI EL, BEE
AF EOBRERE Lic, iECBBELAY, 843w
Fo 29FER S AR I XUV 24ERR T A HRIX, M4E2~TH
TR 1 EERE L7 145k, 2, 4,5, 6, THER O
BT TR AR o, AR 0EEEE, B, EE
DHfFFE Table 1 iwhiF7-, FETOWTREHE
10 fEtk % O, BATERIEAR/E Lic, mbAREHRT



T IR i

Favg = s0hT - BSRILER 55

Table 1.

Actual dates of sowing, transplanting and setting

for the experiment of sowing date

2-year plant

1-year plant

Items
May July Feb. Apr. May June July
83 ’83 ’84 ’83 ’83 ’83 ’83
Sowing 5 2 7.5 2.25 3.31 5. 2 6. 5 7.5
Transplant. 6.11 8.14 4.15 5 5 6.11 7.10 8.14
Setting 711 9.14 6. 5 6.17 711 8.15 9.14
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Fig. 1. Seasonal changes of plant height in

two cultivars of delphiniums.
(Characters attached to arrow markings indi-
cate time of bolting (B) and anthesis (F).)
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Fig. 2. Seasonal changes of total fresh
weight per plant in two cul- .
tivars of delphiniums.
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Fig. 5. Seasonal changes of total contents
of major mineral nutrients in two
cultivars of delphiniums.
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(T.C.=total carbohydrates, S.S.=soluble sugar, and Sta.=starch.)
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Table 2. Effects of sowing date on growth and flowering in delphiniums
Cultivar Anthesis Flower Plant No. of No. of
and of 1st li:Ir)llclr{t% height first 162"735
sowing flower 4 shoots
(cm) (cm)
(Blue Bird)
2-y* May 6.24 74.2 134.5 4.5 27.3
»  July 7. 4 18.0 44.8 1.0 137
1-y* Feb. 8.3 72.5 112.3 1.0 21.6
»n  Apr. 8.22 58.7 93.5 1.0 24.1
»  May 9.24 73.2 105.5 1.0 19.3
»  June 10.11 6.3 28.0 1.0 16.5
»  July - — 6.5 1.0 8.2
(Belladonna)
2-y* May 6.26 284 103.5 5.8 19.7
»  July 6.27 18.6 61.3 1.0 14.2
1-y* Feb. 7.25 16.8 54.4 1.0 16.8
»  Apr. 8.11 23.6 71.6 1.0 155
»  May 9.4 211 58.5 1.0 16.7
»  June 10. 7 12.2 394 1.0 17.2
» July — — 5.9 1.0 8.2

* 2.y=2-year plant, l-y=1-year plant



60 LEEE R REERBIRE F15% H1F

AT IEREABELATH 1,

1 £

1. &EBHIEONT

FA7 4= AD2 PR 5 BEE LU CLECEEY
& D, R0 X niERYELN, ThbdRAeNT
2B E, AEOHEFHIIKRD 4 DR ER L,

1S, HEHSSHEBERBE ToM
e, RELIFEHCYLS, AL vy MIRRE
gD, BXig s A LHEET, Do DERERL,
ER T~8 K TROMCBITT 5,

oM FEOMEEY b - UBEAEBEAEE CH
B, b LBWETEHO X 5 CSiilie [REBEDEDR £4T
THEFI LT, FEOMIERELBER LSS
ChIDALELRT2R 3KD v 2 — FIEKRE
L, ZBLEALEEERERT b0 LB zLR S,
LichhoToD X 5 e T o, SR Ao 2
DOUMBEPTCERNZ LIRS, ROFER T 1 ST
DORIEHRERD wh B ENTES,

LaL, dt#HEO X 5w ciRESET LA
CADEZAHTE, BHANCEREIMNTHLR SIS, =
NERSTEBEALEDC LD, TETARCHE
LEREZ T 203 E TS Stk s, h
TR -T2 2 — FIMEELIEHTED, @tk&L
Tof EER-CHRERINERCADL, ThE EHE,
HeREoREV b LT, HLROLHE CiT 10 e
A% &, EEMCEATEBROEERBTTS

I3 MK E L LS ERY T, BEOE » 3B
HEXEEh, Lfo ki cfliBc 10 AAZhe 4
e, W EROERIIANE NS L LOEFET T
HOmME T, HOBEEHMMMABA Lich, i~
DRKACYERAPBRC I DOPRER L2 5,

HAW 1l ALERT ¥ coMEicdcy, XIE
DE~REDRRRCALRCH D, AR TR Y
FEET o T, BELAFOEL & LIRE
BOBL, BORKY, HEEFROERIEL LD
tEz2bh%,

P LOEFHO 5 B 2 IR BERER T2
B TH 50, ARBRTRARDAET/LIERTH
D, YHEREE CUBATEMHEL YRS DT, 2%k LI
DY a— DOEFRRRESTLBTHALD, Tl a
— P REDEPT, EAWCRBREORE A S LD
TSN HBEhh, SLEEECEERTT > &H4T T,
REORIL R T2 LERHA S,

2. EHRRECONT

T A5 S0 BB BE A TR L b —FEoHEE %
boTd o WEEL, —BC BRI 72 ki
Abhiehrote, Tihobbs, N, K 34AEHEE2E T
IR TS, PudE v B bLisuhmeebigz
i, Ca, Mg BR%RE AL, ik kR
BB UB LA, RS T 28 AR Ui,
Chbogfir, JBEDIEMITRD bR 5 — e E
ThoT, BERICEILZS T,

Lctio T, WWEROEERRINE, SITSHESR
&I PAEHTALOB AR L, HRRERTr, B
H0 Bel. BED B. B i~ TR e By
BIAK & i, i K, N CHilc g B ok
&L, B TN [Hf R 2w e, T 0TI,
PBEPE R A B AR R ORE YK S
THAH5,

EERLBOF CHEIITH - ooit, 10 A LUEOED
HEHNACB LS LA Thot, OB, R
KALHOWA~DERINERTH 0, FEROLEYL
DL ERIC AN L i, P, Mg i £ D ~o#
BHABATH oI, BROFKEE D E T, ThbOHE
FENEELEZLNhS,

9 LA ED ~DERSEROBRBOR w1, &
Wy OBHBEEDOEC X0 THDH, BAMANDE
DRBSE & LTHEET S & g, Bo N v~
TR, L EWEHDO S B2k 2 — FRED
12%55% Bel. R B THIC 2K = — DN L~
s WOERARE S SEET LT, ChuREEs
Thieh o ILARBO LT TR EBTRER L )N T
ROPRECD o tcfcdbErbhd, LihisT, i
EFOHEHEKE , 1OBRKEC X b LBrhoHD)
BORW U ST D Ni2onw iz, FoiHESo
BREBBHETH B,

Bt ) OB LB LU CHSBOREVHE LD
&, VAEgRORINET 3 X % N 850 mg, P05 350 mg,
K20 1100 mg, CaO 950 mg, MgO 200 mg L 73, =
hBoOffi, BRCZ LA oEIRe R T 54
S THHDHE E LTI THSD 5,

3. BEEHiONT

Tz 4 =7 50, BRI D5, B T~8 1K
T 5 MBI E LD, —EOHHEERRTS
LT ADERIFRE D, BEREYER L&
2bhs, D FECHECUEKY - — P 2dE e
HEWVH Eh CHMMETE®YE Oz Ltk s,



BERE i T4 =y L 08F - B RIS 61

PHEREE & W O BRSO BB & R E KB L, 6
AT, ERrEE D, 7 AR CRERICH
WCESHZDT, 5T THREDRR LS I, 1
FERIOTROERF LA LIS, 5 AL
BB et foBzrkE el &
L UC7 A TTH~9 A LR HKBRET 3, <D
Z ey, blolEA T, BEABESes LIk
D, FHEERECEELZTD C L YHERHE
B bT ERELTV S,

Bk, YHEREOHE TR LERL oL re T
h, 1ML DEROTENLD, ZOHEL, FIFED
BRI TV EFIFEE LR TBET 510, 1
SRR ER UL 5 ICEEA 1R Lokt < fe B, LICHS
> T, ZOBRED S AUTICEE T RENS S,

MAERROTEE, 1EKORVH0L v EH1 #A
BERCHMET DT, VEKREHITHE, BEHols:
<4 6 ATE~9 A THE T X TRV EIE I %
ERCTEDZ LD, HMYTEOREM B, EWHY
HeLHFIHOE, S, LERDOER LAT DRI
BT, B EO T EFHHT B 24EH D\ IIBUEOBE
BECBTORERNTHS S, = O%E, HiflETE
BT HrORBERORFVPDETHS 5,

TH, TOX S EREMEY LA, TR B
EREOBEREREYB LT LsThiEebisv. £
Fo, MUERETIE, BOSMC X o CHEEsBE-HARDOE
R RETHOTY, T TARBEHELOBFEN 2K
Ya— tOFBESBEHELTEEE kDL, BREE
'?Z)ﬁﬂ%f);%b‘e

By R 5 LERCOWT, B LSRG
FTOBBERBELRDH L, 48, 5H, 6 AED Bel.
CiL AR E R 430°, 470°, 480°C, B.B. ¢if 580°, 610°,
620°C L7 b, EREHNB DO THERPPRE
Lirie B H, MR LCEFOBERYROLIICRL D,
BEHN BB R THFERERENKE 5D
11, BESEEIBHEREL A, HHEELED
ERRAETCE S THDEIEVCZEREBZDTHA
5, o0k Ml E—EoEicEoL EEbh
b, ThiHLT, MEKRTIAE,LME E coRRE
B3 200°C 12T LERIC B Wb Ua LN E
Vo E RTAEOBEIC X 5ELEDL R, Zhd,
B IS T TR L T iy, B
DIEB BT R F DD, BB Wik HE2 B
FHTB0PBELATEV, BF A7 VI L » TEFA
REShEEWIREO LDV, B2 ET2ETH D,

k2 #

Fi7 4 = A0 FE ‘Belladonna’ (Bel.) & ‘Blue
Bird’ (B.B.) %5 BB L, SEOEF LIS
RS ORISR E B L. kT, U2 5EY
T, 28, 48, 5H, 6 B, 7H BRI MER,
FIES AR IO TReiBE L 248Kk oW TAER, B
6% i U7,

5 AfED 14T, FE T8 THT LMD, 1K
OEENEEMEL, Bel. T9A LA, B.B. Tt 9
ARBATE L BB - TR XU 2R Y 2 —
FOSFEA Uie, 2R 2 — NI RBRTET A &S
ferotee 1L BRAD EEBIZECHE LI, EE
Wi h OERHERITI0 AR E TOEFHHELB L TR
IFERRRC A L, 3 LVESNE, 10 BLIEOR O
Wo&ME, sy s TR, CABBREOFE LW
WRTH D, RACHIEHD 3B L, WEk
BETCAMDOESEAGIGHEENKED 5T,

TSR A TR O F BEEBIBRE A FHREZAE LT,
N, K 34 f&TF, Pixbt v L Licw o kA,
Ca, Mg 3B %R & LA, BIBECETTEWI—E
D% R L CEL LT, HEEREIRORE L~ 8
Rk » TR Do, EHERPOERS ~O5 BRI
BEHFIC X - TR% Y, P, Mg DIR~OERNEETH -
foo NRBERECHRT2KRY = — b, WADITEEIE
<, N#BORBIR L3 EE2 bR T, BIEOKE
MRBETHAH 5, ‘

6 ALUROBRETHERC T HAETIELRT, B
EHO 24T, 5 ABBETREAOEELYRETD
DI 1A LPEE L\, 5 ALRIOBE T, B
G L, RiE—EoRERECHEL, THTRH~9H
TFTRChHoBE L, 2 2oRETE 1 EROXEOAH
KRZER D o1, b5 ABHED 2HKL1IEHRORLE
WhD X #1  BRBIELIERED T <hi, L
fehis T, 5 HLINICIBREII A Z 2 7o L4ERE Ly
FIF3% 2 & X b, FRIEHORVCERYITERRE TR
EFEz b,

31 B X #

1. DiNOvA, M.: The structure, vigor and de-
velopmental rhythem of cultivated delphinium
grown at different spacings, (in Russian), Izv.
Timiriyaz. Sel’skokhozyaist. Akad., 1: 43-55.
1975

2. EDWARDS, C.: Delphinium, J. M. Dent & Sons



62 v e A RERACIRE B15% B1E

Ltd. London. 1981

3. KNEISSL, P. and SOLLNER, V.: Schnittstauden-
verfrithung mit Folie, Dew. Gart., 32: 1946-
1947. 1978 ’

4. KNEISsL, P.:
Produktion bei Schnittstauden, Dew. Gart., 33:
1100-1102. 1979

‘5. POLMACHER, H.: Schnittstauden unter Folie,
erste Kulturerfahrungen mit Delphinium,
Zierpfl., 20: 15-16. 1980

6. RiaHOVA, D. K. and KUCEROV, E. V.: Some
problems of the biology of bee lurkspur, (in
Russian), US. Zap. Baskirsk. Univ., 1964 : 123~
128, 1965 [Hort. Abst., 36: 1962. 1966}

7. WiLLiaMs, D. D. F. and CRILEY, R. A.: Per-

ennial Delphinium in Hawaii, Hawaii Farm
Sci., 18: 1-3. 1969

Verfrithung und energicarme

Summary

Delphinium cultivars, ‘Belladonna’(Bel.) and ‘Blue
Bard’ (B.B.) were sown in May and the seasonal
changes in growth and uptake of major mineral
nutrients were traced. In another experiment,
growth and flowering of the same cultivars were
compared among plants sown in February, April,
May, June and July and also in May and July in
the previous year.

Seedlings of Bel. and B.B. sown in May began to
bolt at the 7- or 8-leaf stage and to flower in early
September and at the end of that month, respec-
tively. Shortly before anthesis, lateral branches
and secondary shoots began to elongate. The
growth of secondary shoots was vigorous in Bel.
than in B.B. although they could not reach an-
thesis before the end of season. The aerial part
of plants rapidly withered in November. Dry
matter weight of individual plant increased almost
linearly until the end of October. An outstanding

feature was a rapid increase of dry weight of roots

in October accompanying a drastic increase of
soluble sugar and starch contents in them, which
reached 35% of dry matter as total carbohydrates.
The ratio of starch to soluble sugar much differed
between two cultivars.

Concentrations of major mineral nutrients in
each part of plant changed with the progress of
growth in a consistent manner: N and K concen-
trations gradually lowered, P did not change or
slightly increased, and Ca and Mg {airly increased
except for roots which showed decreasing trend.
Distribution rates of each element among primary
shoot, secondary shoots and roots differed according
to elements reflecting the differences in the levels
of elements among parts of plants: accumulation
of P and Mg in roots was conspicuous. The ob-
served fact that distribution of N to secondary
shoots and roots was much lower than that to
primary shoot suggested that N supply might be
insufficient in this study. Further study on N fer-
tilization may be necessary.

The growth of plants sown in June was inferior
to that sown in May, and plants sown in July
could not get over completely the rosette stage
before winter. These plants produced only one
primary shoot even in the next season in contrast
to several shoots in plants sown in May. Bolting
of plants sown in and earlier than May seemed to
be controlled by cumulative temperatures specific
to cultivars. Their anthesis began from late July
to early September according to sowing dates,
showing no obvious differences in the qualities of
cut lowers. Two-year plants sown in May flowered
about one month earlier than one-year plants of
the earliest sowing date. These results suggest
that cut flower production with a wide range of
harvesting period will be possible in the open field
by utilizing one- and two-year plants sown in and

earlier than May.



