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Nitrogen Nutritional Studies with Flower-bulb Crops (II)

Growth, Bulb-yield and Quality of Lilium longiflorum THUMB.

as Influenced by the Time of Nitrogen Supply in Sand Culture.

Mikiyo YAMANE*

The effect of nitrogen on growth during the growing stages of Easter lily was low at
stage I and stage II, the greatest at stage III, and in between at stage IV. The effect of
nitrogen at stage III had a tendency to increase the yield of the main bulb and at stage IV
had a tendency to increase the yield of the stem bulblet.

The effect of nitrogen at stage IIl was demonstrated satisfactorily by the nitrogen
supply to stage I or stage IL. It appears that the efficiency of the nitrogen at stage III forms
the large top and keeps chlorophyll concentration high, increasing the yield of the bulb on

the basis of these factors.

The supplement of nitrogen at stage IV increased the water content.(%) of the bulb and
made repletion inferior. It is desirable that nitrogen be supplied sufficiently at stage III,
and a little nitrogen, which maintains the photosynthetic ability of leaves, is supplied at
stage IV. As a result of this experiment, seed bulbs should be planted in a mature field with
a little basal fertilizer, and then it is necessary to give a bit of top dressingthat will be

absorbed before the flowering in early spring.
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Table 1. Composition of the nutrient solution.

Conc. of element

BN : N Supply [ : N Omission

Dates of
the growth

[

2 1bicd BEE N\EEL AT ON & B LA CRE L Chemicals used  Element (ppm)
iy v Ky 2 ) poRKTER, ZhEREOREOM NH,NO, N 100
T1fEL . ZOIRIE%19685F 8 A10HICHEY LiF, B NaH.PO,2H,0 P 100
DY TERE L LECHEO SR EME e o TNEHPOCRRO .
NTI0ERIE 178, 20 I E B0 B2 F5 5~ 6 CaCly»2H,0 Ca 100
MOEXIEN, 35K 2bo6 1 EKIOERIIE ST, MgSO0,-7H,0 Mg 100
MR AT E TR L, H.BO, B 0.5
LRI E 0 B0 ICRD L, BEMFELLD g iy 0.3
" (s ’ nSO,+7H,0 Zn 0.1
AEEBRWT5H0.28DEZDLDEZ S 2 THEKIR L CuS0,+5H,0 Cu 0.002
L, MAFI 9 SEEHCHYD 5HETRIID AL (NH.) MO0z 4H,0 Mo 0.01
CHEODHE & DA, AT, m _eorFe X0 Fe L0
StagesA of Growth
Treatment I 11 il v
Sep. { Oct. ; Nov. Dec. = Jan Feb. Mar.L Apr.| May. | Jun. =~ Jul. AugJ

A

B

C

D

E

F

G

H

I

J

K

L

M

N

Fig. 1 Design of treatments

Beginning of the stem root growth and the bulb thickness : Beginnig Mar.
Beginning of the anthesis : 5th Jun.
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Fig. 2—1 Effect of the time of nitrogen supply or omission on the growth.
— @ — : Bulb weight. —A— : Root weight. — X — : Stem and foliage weight.
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Fig. 2—2 Effect of the time of nitrogen supply or omission on the growth.

—@— : Bulb weight. —A— : Root weight. —X— : Stem and foliage weight.

Table 2. Effect of nitrogen supply or omission at various stages of growth on top and root growth

at blooming timeY

Top ITength Number of Fresh weight Dry weight Dry weight Fresh weight
Treatment leaves of top of top rate of top  of root
(cm) (2) (2) (%) (g)
A 30.7 e 24.7 10.1 de 1.44 14.3 10.6
B . K 34.3 de 20.8 13.5 de 2.07 15.3 8.8
C.D 53.3b 28.8 30.7Db 2.52 8.2 13.9
E . N 67.0 a 30.3 43.9 a 3.82 8.7 17.0
F . M 45.8 ¢ 27.7 21.1 ¢ 2.98 14.1 16.3
G . H 23.0 f 22.1 7.6 e 1.12 14.7 8.7
I .J 52.4 b 27.5 27.7b 4.73 17.1 21.1
L 37.4d - 20.3 14.4 d 1.95 13.5 12.6
N.S.

“Means separation in columns by Duncan’s Multiple Range

YBlooming time : Beginning June.

wDStage MOEREA L HIEGE THET 2L I3
RELLZNWBEREFK, CKEFROMOD & 51zStage
NOZERNEHRE Y, Stage MIZEHHA L7 KED%E
WiZk5Nhb, &7z, URTOZFRMAOYMES S BRD

Test, 5% level.

EBEOEREWEE TS L) & Tld, Stage 1105
FANHESEZ Y, Stage INIZER/KAI, Stage MIIcEE=
HALZ IXEFROBODEIZ A b2, ZERNED
EEOERBIROKRE S HET LRI, RO ME



TS HBEOERFI T 2HE (B2 %) 149

EBNBA > ThoREHICESStage MITH 5, L WRIZTEZSNEOEEIIODWT, Th5DEENIZIT
ML, TOBEPEGOEROBATEFICRELER &2 Stage MK DWW ITEEEDEEELZREL T
E5BrZeNTET, FRUFIOStage 1 »Stage 11
WEFROMAINTVWAE I ENBRETHE,ZDHETH,
Stage 1 &Stage IOEHRMH I, HIEEIMEER
BEENbrIoHON5, End of otage I Pnd of stage Il
EROROEREDT I Hid, EROERBIITITL Treatment cpy 5 Chl b Total chl. Chl a ChL b Total chl
FIHTH 208, BERNBFEIN BEOELINS v, (mgfg) (mgfe) (mgle) (mefe) (mgf)  (mg/e?)

Table 3. Effect of nitrogen supply or omission
at vari.ous stages of growth on chio-
rophyll concentration of the leaves.

BRIRE &3, Stage [1 OHAM £ TR 25517, Stage III A 0.17 0.09  0.26 g~04 0.02  0.06
; . N B-K 0.26 0.11 0.37 07 0.04  0.12
CESTEREE2OFMEENZEBTHY, HILT c-p 015 007  0.22
25 Stage I £ TOEDEMICERBDOEIZSH S Nz h E-N 0.14 0.06 0.20 0.10 0.04 0.14
g e s F'M 0.12 0.11  0.23
o7;oﬂf*ﬁigb_§§mﬂ®w%bﬁﬂbﬁé@biStage m 6 H o010 004 o014 005 005 o0
U THY, OMEMTHIEBERIEEEREICHAIL 1-3 0.09 0.06  0.15
<H5, L 0.05 0.05  0.10
BIBOHEEICE>T, TOEBTHIEEDIROER ZFresh weight.
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Fig. 3 Effect of the time of nitrogen supply on the nitrogen concentrations (% on dry base) in the plant.
— @— : Bulb. —A— : Root. —x— : Stem and foliage.
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Fig. 4 Effect of the time of nitrogen supply on the phosphorus concentrations (% on dry base) in the plant.
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Root. —X—:

Stem and foliage.
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Fig. 5 Effect of the time of nitrogen supply on the potassium concentrations (% on dry base) in the plant.

—@— : Bulb. —A— : Root. —X— : Stem and foliage.
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Table 4. Yield of bulbs grown under nitrogen supply or omission at various stages of growth.

Main bulb Stem bulblets Dry weight
Treatment  preqp Dry Dry weight Number of Fresh Dry of total

weight (g) weight (g) rate (%) scale leaves weight (g) weight (g) Number  puibs (g)
A 11.5 ¢g* 3.57e 31.1 26.3 0.2 g 0.05 g 0.8 fg 3.62 e
B 12.8 fg 4.22d 32.9 27.2 0.6 fg 0.19 g 0.5 g 4.41d
C 19.8 cd 6.02 b 30.4 31.4 1.8 ef 0.56 ef 1.3 efg 6.58 bc
D 23.1ab 6.54 a 28.4 29.1 6.3 a 1.79 a 2.9 ab 8.33 a
E 21.6 bed 5.74 be 26.5 34.5 3.4 cd 0.90 cd 2.4 bc 6.64 bc
F 20.7 cd 6.00 b 29.0 26.1 1.9 ef 0.55 ef 1.9 cde 6.55 bc
G 12.2 fg 3.68 e 28.8 23.1 1.0 fg 0.29 fg 1.5 de 3.97 e
H 8.1 h 2.47 30.4 24.0 1.0 fg 0.30 fg 0.5 g 2.77 f
1 25.0 a 6.88 a 27.5 27.5 4.7b 1.28 b 3.1 a 8.16 a
J 20.6 cd 6.09 b 29.5 31.5 3.7 be 1.10 be 2.1 cd 7.19 b
K 14.1 f 4.34d 30.8 28.5 0.9 fg 0.27 fg 1.9 cd 4.61d
L 12.5 fg 3.98 de 31.9 29.3 0.4 ¢ 0.11 g 0.6 g 4.09 de
M 17.5 e 5.53 ¢ 31.7 33.1 0.8 fg 0.25 g 0.7 g 5.78 ¢
N 22.5 be 6.91a 30.7 36.2 2.4 de 0.72 de 1.3 efg 7.63 b

Means separation in columns by Duncan’s Multiple Range Test, 5% level.

Table 5. Effect of nitrogen supply or omission
for the bulb production at various
'stages of growth.

Difference of dry weight Difference of

Basis of
Stage Calculation  Main  Stem Total stem bulblets
bulb  bulblets bulbs mumber
A—H 1.10 —0.25 0.8 0.3
I D —E 0.80 0.89 1.69 —
C —N —0.89 — — —
J —M 0.56 0.85 1.41 1.4
B — A 0.65 - — —
E —F — 0.35 - hae
cC—1] - 0.54 —0.8
1 E—F - 0.35 — —
D—1 — 0.51 - -
L —H 1.51 —0.19 1.32 —
N —M 1.38 0.47 1.85 —
C—B 1.82 0.37 2.19 —
F—-G 2.32 — — —
u M —H 3.06 — - —
F -G 2.32 — — —
D— XK 2.20 1.52 3.72 1.0
N—L 2.93 0.61 3.54 —
D—-C 9.52 1.23 1.75 1.6
G —H 1.21 — — 1.0
v I —7 0.79 — — 1.0
E—N —1.17 — — 1.1
F—M 0.47 0.30 0.77 1.2
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Fresh scale leaf 1.0g
12%HCIO, solution
homogenize for 2~3min. at 0°C

5 ml of homogenate

Centrifuge for 10min. at 3000 r. p. m. in cold

Wash the resideure with 5 ml of 6%HC1O, solu. for 10min.

recentrifuge for 10min.

Supernatant

Fill up 10ml

|

Residue

l Digent H,SO,

Acid sol. N

Determination

Acid sol. Determination

Fig. 6

Fractional determination of acid soluble nitrogen in the scale leaf of Easter lily.

Table 6 Effect of the time of nitrogen supply
or omission on the five elements
concentrations (on dry base) in the
main bulb at the harvest time.

N P K Ca Mg
Treatment  pcid sol. Acid insol. Total

(%) (%) %) (%) (%) (%) (%)

A 0.81 0.56  0.74 0.22 1.69 0.014 0.007
B 0.16 0.47  0.63 0.18 1.60 0.013 0.007
c 0.3 0.83 116 0.17 1.76 0.009 0.008
D 0.30 110 1.40 0.22 1.64 0.011 0.007
E 0.40 1.4 1.44 0.30 1.98 0.011 0.009
F 0.42 102 1.44 0.26 1.75 0.011 0.009
G 0.34 071 1.05 0.27 1.72 0.008 0.007
H 0.14 0.39  0.53 0.23 1.52 0.011 0.007
I 0.42 0.8 1.40 0.27 1.75 0.013 0.010
] 0.31 0.88  1.19 0.25 1.78 0.008 0.010
K 0.33 072 1.05 0.23 1.69 0.010 0.010
L 0.14 0.42  0.56 0.19 1.45 0.011 0.009
M 0.18 073 0.91 0.19 1.48 0.010 0.009
N 0.24 0.78  1.02 0.23 1.39 0.009 0.010

WB DI, Stage VK ERMBHHE N THBEI L Th 5,
Stage IVREZSHAIN T2 IZ bbb S FERIED
EFREFEEVIE L RVKERUOGRIEZ2W TR, L
DBEBBEHCHEATIZZ L2k D (Table 3), ROKEE
ETHEL, Stage VOERRINEEDL T o7 b D L
Binbd, ERONE %, BEFBICHTITEOL D
ETBEDHDITHBIL, EERBE L OBRTAHS LFig.
D& S R AR RA SRS,

ERLUNDOMD 4 BRI DWTIE, U r550.17~0.30
%, 711 H31.39~1.98%, &N AH30.008~0.014%,
R R AD30.007~0.009% DEH T, U ERWT
HEHERNN S W, IS A BEROBRE L EHEE -
DRfRIZ, MHEMRET

N—P : r=0.59*
N—K: r=0.66%"
N—-Ca: r=0.21

N—-Mg: r=0.38
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Total. N concentration

Fig. 7 Relation between total nitrogen

concentrations (9% on dry base) and acid
soluble or insoluble nitrogen
concentrations (% on dry base) in bulbs
grown under conditions of nitrogen supply
at various stages of growth.

Significant at 19% level.
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Fig. 8 Relation between moisture content (%)
and nitrogen concentrations (%on dry dase)
in bulbs grown under conditions of
nitrogen supply at various stages of
growth.
*Significant at 1% level.
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