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Effects of the Three IZlements of Iertilizer on Nutritional
Element Content and Dry weight of Some Bedding Plants, and
Determination on the Standard Fertilization,

Hisao TSURUSHIMA and Noboru DATE

Summary

This experiments was made to determine the effect of nutritional treatments on the growth
and mineral three elements content, and in order to make a standard fertilization of salvia,
french marigold, celosia, china aster, coleus, zinnia, petunia and pansy, Already, we were
reported with effects of three elements on growth and flowering of some bedding plants as
half part of in this study, The experimental plots were made as follows: (1) Plots lacking
either one or all of three elements (ONPK, ON OP and OK), (2) provisional standard
amounts of all three elements (St), (3 ) double amounts of either one or all of the three
nutrient elemens (2N, 2P, 2K and 25t), (4 ) four-fold amounts or half amounts of standard
level (45t and 0,55t), Plants were grown in clay pots filled with clayish soil, The results
obtained in this experiments are as follows :

1. In salvia, total dry weight of top and absorbed P content were increased by increasing
P application and effect of N and K application were weak and not,

2, TFrench marigold was shown that the plot of N lacking applied was low level N content
but dry weight of each plot were not different, P was effect to dry weight and p content
levels and K was not effect.

3. Celosia was more affected to growth and K content by K application levels than N
and P,

4. In china aster, as incresing N and P application levels increased on the top dry
weifgt, N and P content, The effect of K was not conspicuous,

5. Coleus was shown similar results of china aster such as N and P were responsed but
K was not affected,

6. In zinnia, N and P content were increased by increasing N and P application but dry
weight did not so much increased,

7. Petunia was strong response to N application than P and K, dry weight and N content
were increased by increasing N application level and P and K were not affected on them,

8. In pansy, effect of N and P on the growth was apparent and N content was increased
too by increasing N levels but P content was not different in each plots, K content was
increased as increasing K application but effect to growth was not conspicuous,

From the results of above and previously report, we were made to the standard amounts
of fertilizetion on eight bedding plants. Total amounts of N, P and K elements in per square
meter on esch plants are as follows : salvia 22-36-20, french marigold 22-36-37, celosia 22-18-
74, china aster 30-36-50, coleus 40-36-40, zinnia 40-36-50, petunia 90-36-40, pansy 25-40-30.
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Table 1. Chemical properties of the soil used for the experiment,
pH E.C. Excihangeable c'znfio_n Absorptive
(per 100mg day soil) coefficient
(H:@) mmho/cm CaO MgO K0 for phosphorus
mg mg mg
6.3 0.04 254.4 30.5 8.0 1370
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Table 2. Design of nutritional experiment,
Rate of nutrient Application amounts of basal
elements applied dressing (gm/10 liter seil)
Treatment
Ammoniom Superphos- Potassium
N ! P : K sulphate phate sulphate
ONPK 0 0 0 0 0 0
aN 0 0.8 1.5 0 3.6 2.8
or 1 0 1.5 3.8 0 2:5
01 1 0.8 0 3.8 3.6 0
SN PIO) 1 0.8 1.5 3.8 3.6 2.5
2N 2 0.8 1.5 7.6 3.6 2.5
2P 1 1.8 1.5 3.8 7.2 245
2K 1 0.8 3.0 3.8 3.6 5.0
25t 2 1.6 3.0 7.6 7.2 5.0
(451) 4 3.2 6.0 15.2 14.4 10.0
(0.55t) 0.5 0.4 0.75 1.9 1.8 1.25
N.B. 1) In the experiments of Salvia, Irench marigold, Celosia and Pansy, the nutritional treatments

were made as indicated in this table, but in the case of China aster, Coleus, Zinnia and
Petunia, double amounts of standard fertilizers were applied,

2) In each plot additional fertilizer of double the amount of basal dressing was supplied after
planting, dividing into epual six or eight applications,

30 Plots of 45t and (.55t were supplemented in the experiments of Petunia and Pansy respecti-

vely.
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Table 3. Effects of nutritional treatments on nutrient element content of the

some bedding plants (dry weight basis)

Treatment N P K Ca Mg Fe Mn
% % % % % % %
ONPK 1.46 0.40 3.23 2.37 0.63 0.036 0.002
0N 1.20 0.62 3.21 1.74 0.83 0.033 0.003
0P 2.43 0.31 3.10 2.07 0.68 0.018 0.003
= 0K 2.69 0.64 5.15 1.79 0.78 0.032 0. 005
ﬁs St (NPK) 3.52 0.54 5.04 2.13 0.58 0.033 0.006
2N 3.72 0.68 5.11 1.76 0.68 0.035 0.008
2P 2.99 0.98 5.72 2.27 0.69 0.037 0.006
2K 3.96 0.65 6.26 1.21 0.43 0.043 0.009
2 St 4.32 0.91 8.13 2.09 0.46 0.032 0.012
ONPK 2.73 0.96 6.25 1.74 0.44 0.043 0.005
- 0N 1.86 0.79 6.82 2.07 0.38 0.026 0.002
S, 0P 3.82 0.86 6.63 2.26 0.38 0.038 0.006
e 0K 3.84 0.72 5.24 2.65 0.69 0.025 0.003
f St (NPK) 3.43 1.14 6.93 1.29 0.48 0.035 0.006
'% 2N 3.46 0.69 6.21 2.63 0.56 0.026 0.005
e 2P 3.99 0.96 6.74 1.90 0.44 0.035 0.012
2 K 3.78 0.69 6.25 3.00 0.24 0.026 0.005
2 St 3.72 0.98 6.66 1.94 0.56 0.048 0.012
ONPK 1.82 0.78 6.32 2.86 1.05 0.041 0.005
0N 1.82 1.15 7.73 2.63 1.34 0.039 0.006
0P 3.09 0.54 6.95 4.03 1.42 0.034 0.016
= 0K 3.30 0.85 4.52 4.37 1.60 0.035 0.014
;f St (NPK) 2.86 0.68 6.84 3.08 1.50 0.039 0.012
= 2N 4.08 0.95 7.66 2.02 1.23 0.044 0.023
2P 4.48 0.84 9.32 2.07 1.03 0.039 0.018
2K 2.39 1.03 7.01 2.44 1.10 0.037 0.014
9 St 3.11 0.71 8.93 3.17 1.05 0.036 0.015
ONPK 1.23 0.41 3.02 2.60 0.84 —
0N 1.17 0.90 4.10 2.04 0.54 - —
0P 1.54 0.45 3.51 a0 0.72 — —
8 0K 1.33 0.86 2.73 2:81 0.76 = —
a St (NPK) 1.31 0.82 3.90 1.89 0.65 — —
g 2N 1.51 0.73 3.51 1.68 0.55 — —
3 2P 1.41 0.89 3.90 2.56 0.77 = e
2K 1.42 0.82 4.49 1.82 0.58 — —
2 St 1.59 0.98 4.10 1.61 0.48 — —
4 St 1.70 0.98 4.10 1.26 0.40 — s
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Treatment N P K Ca Mg Fe Mn
% % % % % % %
ONPK 1.00 1.06 6. 83 2.90 1.18 — —
0N 1.68 1.55 8.00 2.2 0.95 - -
0P 2.01 0.78 7.41 2.72 1.00 — —
. 0K 1.94 1.31 5.85 4.48 1.80 = —
E St(NPK) 2.31 1.39 8.00 3.81 1.16 — -
3 2N 2.40 1.26 6.63 2.34 1.01 =X —
2P 2.33 1.71 8.78 3.53 0.98 —
2K 2.22 1.47 9.36 2.76 0.88
2 St 2.42 1.71 7.41 2.48 0.78 —
45t 2.65 1.57 6.49 2.24 0.85 —
ONPK 0.72 0.62 3.90 1.65 0.69 -
0N 0.61 0.70 5.27 2.14 0.60 -
0P 1.54 0.57 5.46 1.50 0.91 -
0K 1.35 0.67 3.51 2.10 1.33 — —
2 St (NPK) 1.31 0.69 5.66 1.61 0.74 — .
g 2N 1.70 0.69 5.85 1.33 0.75 = -
2P 1.23 0.78 5.46 1.83 0.74 — -
2K 1.31 0.65 6.24 1.72 0.82 — -
25t 1.58 0.69 5.46 1.36 0.78 - —
45t 1.87 0.98 5.66 0.94 0.58 — -
ONPK 1.19 0.55 5.03 2.20 0.61 0.117 —
0N 1.30 0.64 5.45 1.89 0.72 0.110 —
0P 2.28 0.28 5.03 1.80 0.54 0.133 —
. 0K 2.80 2.46 2.41 1.90 0.74 0.106
g St (NPK) 2.06 0.41 4.46 1.63 0.54 0.197 -
E 2N 3.24 0.45 3.95 1.42 0.55 0.069 =
2P 2.81 0.61 4,62 1.35 0.45 0. 060
2K 1.82 0.41 5.44 1.33 0.42 0.077 —
2 St 3.18 0.63 5,82 1.08 0.40 0.055
45t 4.27 0.84 6.51 1.01 0.49 0.088 —
ONPK 2.29 0.70 3.31 1.44 0.97 0.059
0N 1.86 1.29 2.68 1.20 1.10 0.043
0P 3.76 0.80 3.18 1.06 1.27 0.049
0K 3.74 1.20 3.21 1.48 1.22 0. 040
z 0.5St 3.54 1.00 4.30 1.19 1.11 0.048 —
£ St (NPK) 4,11 1.16 4.49 1.02 1.26 0.050
2N 4.58 1.24 4.48 1.06 1.16 0.084
2P 3.89 1.52 4.69 1.20 2.07 0.040
2K 4.01 1.25 5.02 1.09 1.26 0.042
25t 4.26 1.26 5.02 1.22 1.33 0.052
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Fig. 1. Effects of nutritional treatments

plants
o - Dry weight (per plant),

e

LB ST <
DA ORI T,

LAY,

e
Ca, Mg, Fe,
i Y & OB W] B Tlndn - izs
g Frvs . BIEN»BNGETO
MHAZRLEZ VYT« =) —F— L FOIENQEIRE
k%%ﬁmﬁl<%aﬁ,mmﬁeﬂﬁkﬁimzxk
HEME LN T D L0 0RIRE F13iE &
LY, ChUl AT Litdgio X 5
MIREETLHEINEZERCHMA Lz 2 N2
TN EI & DD EITH E DI D M <, ?’L?”/Jé’ [
0PE, UZ, 2 PRIPOMHEFHZZOKIELT
WhiTac &b, LFEPEH ) URT,
Mo EERED 45 anso PERE L L
Ho KIZKORAEK < 0 KEABIT - T
b&mm,K@M%E@%ym@#h&?mvﬁﬁ&L
T, LEMIETObOEGPEEL S ~T Vv L

B G LS
_\In’c

s

3 Ff\ ;‘P(i’)”t

v ) —a— K

st
Cha

oo

e

— 49

Celosia China aster
10 101
g4 /A\ s gt
s o "4
61 7 N 6
| N
1) " 4
i -
L —" 2
‘a0 PG S = 2.0
10 10
& 8
6 6
4 4
M0 S s o s e e e s gﬂcocommmmvoh
ZZSs R~ 2T A0 ZzR T T 2R ALY
= Petunia 2% Pansy
10 10
8 8
&
4
2
00
10
8
6
gocco:mwwu‘\’“ gﬂoooopmmmwm
ZE2mATzwRad F2ZRARpTzoAY
b & -
= =

three elements content :

on dry weight and three elements content ef the some bedding

, —i— K@,

3 By LA cir Mg 28I b BT i TR IR

D TH Do
e Ly ORI % i B -Cramuions ks 2o i

FlemsnT, Fe, Mn &

W MRS £ & —E o Wl [

ELR 3OS &L
A b Tz

[
(\|r—\

Motz

Ve Y = E A FIR 3 G BB T B K
N =P & A FWipidich, CoRETHBAREK
IL2NE &, PR2PEL bBVORBIMBIEERIGEIVE
O LHEEER 2.

(B8) m>7 NZBIECALRL LY ICEMEC
LT ML Qo Sl mS L Tn s bon

e L b —ae-r,
ThWhiaEEHFCHTANOE
BHIIZ B BULAEE T, Fi Ll

MEELE PUEN B ic IR E T A R
FEdi <, A 720 PRISERBRE L2 PR L
DAY ESE L YR O i A

ZAh

SNRESUE L DA L
:ﬂ‘

FTIUEERL T <,

-
2AlDe

1

2 TWwWhe &



FORCE B A B T e iy

108 (19761E)

CIEL T2 ORIRESEHRITM A RS L, EH
e DR EIRE BT E D, 2o ARoFECi
ZEE R L, BRI R b b
WL, Ko7 BN L. 3o Ca, Mg,
Fe, Mn ORI EDL E QI » oo+ 3
2D i A & O BRI B Clady = s

(4) TAZ— NIZOWTIE EHE ONPK K3 L
O 0 NEE MR A, St A2TRS L, 2 NER
EIEON 250, F2NOWRESD 0NPK K L
0 N[£izepdpt, oo G ISR &2
BRVIEE NI T A2 —oHios Lt ol
AT LR Py WIRE G 45 L O R
IR L TN VR A S L, KBNS it Ko
MEM B Aol i L, $£4-2 N, 25, 4S8t
*VWWW@%VET‘wMﬁé%ﬁFb,Niw%m
ERMSNETALN B, L rod TRMETE 0 NK
&3RMT&H&&¢£%&<-%%QWthkVﬂ
Cia A2 NgaWE T #3102 A 8 RS 3 L i SRR
HEmnh <, KoLz sHEsABh

(6) =2¥wA NEPOWINEISGIHEIKSLSIEN
FAE P OME RS T F IR & e 7 A
At TR, EEETE L LSS L, 2N, 2P
KighxL, 7Ar2—[A#, N&PREFCeeREs
BEA RS T OOEDMIEE L, CoMBTIIStR
xmbmmﬁﬁud@gc,’uc%Lﬁﬁ%“Eb%

LHETE RS KITMEIH O 0 KT ps/c ) Btz
%ﬁmﬁwfiMTa:gmah,Pm&«,;gm@
B LG L S iChrd, NOWRIIES 0NPK (K,
0 N[EAEIE D, Va@%ﬁwmmam,v N L
A fEH ORI S 25U 4S50 KAME - Tu
Do Cu XK ORHI 2K < 0 KEHER "ﬁllﬂa SR Ly,
Bratic 2 KIZia K <, Mg b Cain Bt g 4w L
fo=

8 =7 NIZZTORMARIEL S SR e
Mr AR AT, Y= TIHEOTES BN Ol
BRI AR IS oo IR 2SUIK S SUKH R <
ONIMES, 2NKESLE DB - 2 bhHIC YT
NOREERLE<, P NI g <7 @ e L
Foo KO K i 4K < ONPIIL - 0 K€
Hir-T{E<, UINREOWLE DU E AL T g
LOOWHE TR0 KA, BIES KSR R R
L, KefiFlLis Tihigh o 4125, gidcd
SETUN—P A FIZARNTED, EECHT LML
BELON, PORIAPPEBTHD. frbCa & Mg
OWME EE Catk 0N 2 0 KR T2 <, Mgtz o

&

HEITHB,

KEAG D, g LRETNRO S 4SUERE - &

L IC A RS L.

(T RF2=27 NECOWTILH 1ED L5 I RIE
ER LM IR ELL ON, St, 2N ENHERAR
SRAEAHMLTIRIEY, FoRs&PERINL, &
WA LA AR LI ASIE CHLREEIE 7 O &
<o WHELSUR L b el FETT, b NiexhL
TRl TH Do COMLIM TN & 4 FICHE

Lz & E—Frt 2. ERPgR L ERINEEHE
< Lan MEHE*&/E‘/\;‘;#&E‘: 3 P OBIE] FimKED
Lnllehotzs WHEL 0 PIRTHESUE L D EICE
<, PolghE s EE LW ehBEEI AL -
Foo NIZWRIREI & TIT 0 KEAEVG QRS L LTh 2
NESHEIE S, KENOREEEHNRZR DB, Eihk
COKEMS, 2N, 2PRIMEVOL cOBEELL
o NSt - = TCIEN BT A KoM i
i agE LS hEw bW C g S hi. i
k"l&-'bl:‘ﬁ?%c:mzf@ 51, Cu b Mgz Hma ORI
ON, 0P, 0 KOZBREDED D, & EREHMO 2
N, 2P, 2KIh&RIEEEGTHL, Feb Wik
T atie

(8) ~Sr@— HIRCHSILE &5 ENERINE &

B N O R B E U O A 0 # LR L D W E
BT aa, FORGEENTH B P 0 NOEY
B At B TEV T (B AU DRI A iCiz ok
R POBARICIELTEL TN, ©
OREINOE S L DR kE . Koo TR
EloF ot D KOBRRCE L THLMZHEE->T
LAD, WWETIZOKETH0.550 KL D EEL, 2
FASE LR L TALIAL KOG GH b T2
folve ESCAVS—OEBCHTS2 HEAY O BUEE
M TN—P & A 72X Lo LR, N &Pk

Ti#hhH T Livhdbs Iois 34U Ca, Mg, Fed
B IRE iz o TR EE —EOREEREAA B LRI 5Tz

@ fEE 3OSl EERERE Ll ks
Dﬁmsﬁa@mﬁ3&ﬁ@mm®k@mm%¢ﬁ&ﬂ

ARSI AHC AR AA, R ) EENLERCH D

g !&C-}iné»fﬂ({i‘&mb‘(ft- y City Mg, Fe, Mnihg AR
WA X W L R B AL ONS <, FlZIEN L5
Fit s Calh VEEEA O 0 KK BIREE2E <, %
PN (NITE-ND) EHSIT %0 TN 8 B Ko Cad WA
% <, (SRR SRS T Y ar Rl T X
SRR ZF LI CHD

KT E I b B TR 8 B3 D I 3 H
DO AT U, 8 DI RO R A e

REANTE LA,

— 50 —



TEE - (B ETENRTE X o RS RIS LU RIS LIETIER 3 o E

Table 4. The response patterns of some bedding plants to N, P and K fertilization
Response Plut of best result ob1 ained
Plant *Effect of N, P, *Effect of N, P, Effect of N, P, Total amount of
K on growth of on elements *Treatment applied fertiliz
leaves and stems K on flowering  content er elements
N r K
Salvia ++P ++ P ++P, +N 2P 0.22 0. 63 0.37
Trench marigold +-+N, ++P +N +N, +P 2P 0. 22 0.36 0.37
Celosia ++K; +N - K +¥: $+K 2K 6.22 0.18 0.74
China aster +=+P, +N +N; ++P K St 0.45 0.36 0.74
Coleus +N, +P +N, +P TN, +P St 0.45 0.36 0.74
Zinnia, +N, +P +N, +P +N, +P, +K St 0.45 0,356 0.74
Petunia +4+N, + P + N F4++N 2N 0. 90 0.36 0.74
Pansy ++N, ++P +Ny +P +N, +K 2P 0.22 0.36 0.37
# These data were obtained from previously report, + 1 Strong effect, - 1 Weale effvet
Table 5. Standard amount of fertilization on the FhH. TOFLFEOBEBEAORBENRY S 50Kk
some bedding plants determined by in 3RO & L on ”L’i"/ ErsEELIEEL, m?
this results, M) SR BT R L fe AV 5 FET, SRAFE DR R
(element g/per square meter) SRS EoEE ol s v 2 H L0
) T ThbHs [EIEBEDOE IS 2> THAETIZKOEIT
Blant K » B B, KOSRIERLHILTHDI LN 2 PO
BHE L Y KoEMEaWe, 7veF- <) —a—
Salvii 29 36 37 . .

Bl 4 % e AFPRITe s 7RERTRL2 P, ZKKLEE, %
French marigold 22 36 37 T A E — i S L D e LT ) 7:-}:%L V&
Celosia 22 18 74 M%éht@ﬁiﬁﬂﬂﬁﬁw””WvawaLM

B s = 1 A 2 =T ;éﬁ|“,\4' P 5
China aster 30 36 50 > Lo 2 97, 22 7TRKOERES DL HKA
. N@"l‘f}%é‘}fﬂ:{fhéﬁ FTHLLNDOTSLEEFE

“alens 40 36 40 s AN /

) BELDKH#EMIHS L, “F =T L ICNOYRE
Zinnia 40 36 50 MRS, FRERLTKOBE I/, NioWTo2KD
Petunia 90 36 10 REERR AW A Kb D L, i3V
Pansy 25 10 30 — 2R CHEFMEE ST X2 PRES— AL, ¥

# The amount of basal dressing is apply cne-third
amount in this table,
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