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Table 1. Physical and chemical properties of compost and media.

Media  Bulk Particle Total Water Water-holding pH EC T-N T-P T-K T-Ca T-Mg
or density density porosity capacity  capacity (1:5)

compost (g/cm’) (%) (%) (%) (mS/cm) (%)
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Fig 1. Effect of pH on the availability of nutrients of growth media.



(40) [l L 3 i LR B 5T 42 B

150
—e— pH47 7
-0 pH5.4
_ 1204 | e pHed -/
) y
=<
()]
£ 90 -
z
Q
g 601
g
Z
30
0 T T T T
20 40 60 80
400 1200
_\@ 380 - 5 1000 |
m ~
£ £
~ 360 - = 800 -
o o,
o X
(]
2 340 4 5 600 -
z 8
g g
< 320 A < 400 -
300 : : : : 200
20 40 60 80
15000 1200
1000 A
512000 - S
2 2
kS =)
£ £ 800 -
- | e — ~
o 9000 o — 5
© ()]
S <2 600 -
(] (]
2 6000 - 2
o} T 400 -
4 L — =
< 3000 —_ T n < 00
O T T T T O T T T T
20 40 60 80 20 40 60 80
Day2axafigansplanting Dajiaustéfteansplanting

2. F3ut < 'E?H@if’[ fIEVE | 3 F 5T R [ Y
Fig2. Changes in availability of nutrients of growth media the growing period for pot chrysanthemum.



BT pH B i (41)

9
—0— pH4.7
O pH54
—v— pH 6.1
8 | — - pH 6.5
—&— pH6.9
o—— o —O- pH76
7 e
s v
6 -
5 4
4 T T T T T T
0 20 40 60 80 100 120
Days after transplanting

[ 3. 23 SIVIHIES B, /7 T pHL iR (=157
Fig 3. Changes in the pH value of growth nedia during the growing period for
pot chrysanthemum.

VBRI B T GBI pH R PRI - pH 4.7 12 65 meg/kg - (L7 pH
i rﬁ‘ = 7.6 FRITpZ 150 mg/kg(ﬁ%‘r' 1) = E T pH i 5.0-6.5 IR € ity
ORI /1 ET pH ﬁﬁgﬁl[&”& 4.7-7.6 V[ » pH ffivy 6.5 I') D F SRR S 0 (HEE - pH
fg@blii_mﬂ JFREL B U 5.0-6.5 R HR) = BIGTHYEL (7T pH. (0 5 OFFAAMETs
L R BRI IR 0 s PSSP
LSBT pH RIS R B PSS e O i
L R G B LA ) pH R0 A STk g oo
IR T ETE ‘x’”i“lﬂ?f’c’ﬁ%ﬁ =8 ﬂ}(ﬁ‘?ﬁ‘ 2) -

S ﬁﬂwfé: “t pH. {1 5.0 [ 3l (1 pHL I Bf i 20 e oetese o 51 g
ysﬂpH il fﬁ N > pH AT 5.0 [ E S (S 1) - pH i s E B R
[ 25 70 DL LHRL S VAL OB » ST TR POigert (0] » i g ipt e (547 «
b ﬁfllr’”ﬂ’ T TR 2 EUATREES PO R g U ?I*fff#ﬂ*ﬂ #f K
ORI o O D IR ey A0 OO o 51 1 BT RTINS € 02 e I
FIQJ?J%#}U ;oo J?[ff‘ﬁﬂng fifl > 4 [ 1[:4’?7 pH |;Ejﬁ Eﬂj‘: j?r[ﬂréﬂ'ﬁﬁﬁj[%ﬂﬂﬁlw %Sifﬁﬂf'sﬂ/\
TS B TSR B R S 2 B PSR 0 (R
B = Y pH (S 5.0 )7 RERIE (R} » BRI g "'F'F%ﬁ? Bl 2) -

AR 1 TE PSS BB pH R,y 0 o (E pHL L ST AL 5 A bt
I Ca(OH), F pH 5585 BRI » SRLE it E”E JDF”VFLWW&(@' D %Efr'ﬁ;
fef] /7 7 JWI*’HAE*MK?DH R fﬁwl(ﬁ%‘ﬂ) E‘ﬁ'jﬂ’?ﬁ”‘ﬁ;‘liﬁﬁéwﬁﬂﬁ L iy
FT4 > 1 pHE fifl IIF'II = 5.5 1) HAT I v R 1) F&l’_ﬁi“[ 5 1#‘& FligsEE"f Ji’iﬁf'
ST R A T g e F R PR B IR DR, B

E
[
E
[



(42) Ao S i LR 5Y 42 B

s IE 5y IEJ{‘:,{IIEJT_‘%&J % [ 1RPHErT IP =3 |§_E(q§ﬁl 2) e

- ;Eyw'—:Ft[ B pH [E[a:j‘?ﬁ?[?é‘? JiE sl FE
#5481 pH. (S SRE S UL B 4 % S - BBHIMEE. © Bes 8 Bpop
$51] pH it 5.4 E’ﬁ,%ﬁﬁl » ST HIF=EE 1,100 ~ 230 ~ 1,400 * 75 mg/pot - “¥ 5% pH fifl 6.1 BiF > F]7v
5 pH rra 6.5 E - )| pH i1 6.9 BRI RN (% - £S5 P HI | pH i 7.6 SR RFEHE 220
mg/pot ¥ EL pH {ffi 5.4 ~ 6.1 & 6.5 %ZE! > 1] pH fifi 4.7 ZZEHE (555 70 mg/pot > Islam et al FeE&
P il PH TR 520 A B pHL fi§ ]Jf! +§~ S T R UBD) © B
FEFTIRE (RS I8 Pt R O pE - ff A R lﬁﬁ&vp[ﬁf
4% 5-N~P~K-~Ca®™ Mg EE 5] H[5¥7+ 2.54.2 %~ 05 06% 3.0- 60% 0.35-0.9 %% 0.15-0.45
Yol - LIRS B0 YR o 2 RV B 5 e VS - R LT KO Mg Ol -
*%nhmﬂﬁJﬁ?%iiﬁWWﬁ’m%ﬁéﬁﬁﬁo
= FOEGEY pH IS ST Sk
;E&iafrl /T BT pH [;Ejtj-g}*”i}':[k l/ﬁ{/é.%!ﬁypqgﬂ 6 - ;E\,k’gtl fi WHIFI]?‘%/;» jﬂr[\iu@?ﬂpgq@%' s; R
pH [;EJT B J_251{4/%5,'@(5612293241) Ej]"u‘jﬁ'%ﬁ\/ ”5{4&@?&:; REW [i}{kﬁ SESCARISEY 573 v
0 @TpH f@i@faajwiﬁ@wﬂ S5 5 RGO D+ ISR T AT BUEHCE S 0.46 43
I B1A8 © fie pH (S0 5.0 1™ BFRIFELS » (15 pH 1 6.0 1) IR H (pfofiy
‘r@'ﬁ SR ATV ET, y = -502.4 + 269x - 43.98x7 + 0.372x7 » E R FEFEE 0. 7043 B 2 B > 16
$oie % HINESSERIAERIERT) - 2 BULP) SR8 107 pH VR - 1S S
"Fa-ﬁi‘@(’} pH {fi 5.0-6.5 EJJ:E;I % > T HH59E 75 no./pot » 3R RSN ET, y = 14355 + 2136x - 338.9x% +
17.66x » ECETETE, 0.75%* » S FREH 2 B - T"ﬁbm’ﬁi‘iﬁ@j%iﬁ pH {fll 5.0-6.5 Eﬂﬂi};’l » T
FH59EL 12 % 24 g/pot » SR ST H[EL y = -834.5 + 411x - 65.61x” + 3.439x> K y = -868.5 +
429.8x —6 8.25x” + 3.565x° » HUL[FEIE 0.83%* 1 0.66* » 57 [[EAGEIF W BIE A B o AUz
'} pH [fi: 5.0-6.5 Eﬁ‘q‘i;‘? » SRS N EOHCE T8 0.43 > A EEEE A B o Ul FRRNERS > A 50F
if, fTEGE ARy pH i EfREE T 5.0-6.5 V] -

’



120

1200
1000 -
EL 800 -
(@]
£
o 600 -
X
8
S 400 -
pd
200 -
0
20 40 60 80 100
250
o
—e— pH47 ;
200{ |0 pH54
. —v— pH 6.1
‘g — pH6.5
S 150 A —®— pHG6.9
é .
(0]
X
$ 100
o
35
o

50 -

1200

900 -

600 -

K uptake (mg/pot)

300 -

—o— pH4.7
pH 5.4
—v— pH 6.1
pH 6.5
pH 6.9

40 60

80

100

Days after transplanting

120

K (%)

AP U pH [T i

(43)

20 40 60 80 100 120
0.8
04 T T T T
20 40 60 80 100 120
7
2 T T T T
20 40 60 80 100 120

Dapys after transplanting

4. 232 SUUIEE © B SR R
Fig 4. Changes in N, P, and K uptake and concentration of pot chrysanthemum during the growing

period.



(44)

Ca uptake (mg/pot)

Mg uptake (mg/pot)

ATl S i L PR 5Y 42 B

250 1.0
200 -
150 -
100 -
50
0
20 40 60 80 100 120 20 40 60 80 100 120
100 0.5
80 4 —e— pH4.7
<O pH5.4 ke
—v— pH 6.1
i —v pHB5 Sov | 034
60 —=— pH6.9 e S
—- pH7.6 =~ o
- /j g
40 .
—m
20 -
0 T T T T 00 T T T T
20 40 60 80 100 120 20 40 60 80 100 120
Dabeystafteransplanting Daustéfteansplanting

[fi's. &30 & RIRIRHRES ~ SERITRD IR VR (17
Fig 5. Changes in Ca and Mg uptake and concentration of pot chrysanthemum during the growing

period.



AFF /7R pH fif; EL*?I fi (49)

20 50
=-110.5+56.66x-8.284x%+0.3869x° R?=0.46 y=-502.4+269x-43.98x°+0.372x> R?*=0.70*
18 |
. 45 -
g * E .
5 :
b S 40 - >
[0
9] 2 °
S 14 A = ¢
S ©
s a
m 35 -
12 4 95%
10 30
120 20
= y=-4355+2136x-338.9x°+17.66x> R°=0.75* y=-834.5+411x-65.61x*+3.439x* R’=0.83**
8100 - g 16
g s .
5 80 £ 12+
2 T
= 2
<
S 60 £ s . o
[ =
Ke) (0]
€ = )
S o
Z 40+ L 4 95%
20 0
35 5
y=-868.5+429.8x-68.25x?+3.565x> R’=0.66* y=-127.9+63.72x-10.19x?+0.5351x° R?=0.43
= 30~ = 4
g g
E e
= 25 = 31
2 =)
[0) ()
= =
> 20 > 2
© ©
z s} ¢
T o
o 154 x 1
95%
10 T T T T T T T 0 T T T T T T T
40 45 50 55 6.0 65 7.0 75 80 40 45 50 55 60 65 7.0 75 80
pH pH

i1 6. F98 1 TF pH {552 L By
Fig 6. Effect of pH of growth media on the pot chrysanthemum characters.



(46) Ao S i LR 5Y 42 B

il

=
g
U

i

¢?%#ﬁwﬁaiéf§QW$%8wwi1w%um] RIS T SR L WG
TP AT IRES ST - b R R BT R T BT

5V

LA - 1994 - s %Eﬁw%ﬁ%%ﬁw‘ﬁwoqﬁﬁ (GRERT ) 47: 186192 ¢
2% i< 1987 o Lt ] V AR TQ+'i?iﬁb%&fﬂﬁﬁff%je« °p. 18-26

3ﬁ5¢5w%'ﬁﬁ%ﬁﬁﬁﬁwﬂ#i§ TR - B PRI L op. 94 -
4. [@ [ I*’ 21999 - 7, I‘F' kg H | tﬂﬁf‘éiiJ' @iﬁqr@ul{bﬁm* PRy o %@:ﬁiﬁ 2(4):
333-346 -

SRICAE < 1998 « F RFRLF T itk 2 S UV IR o S SRR ) o (i R AR - p
226-256

OJHUZIE ~ i B~ = SEQL - 1994 « F TP IR IOV IS SRR IR TR - LR 715 3203):
332-346 -

TR ™ 30« 1992 « 7 SegeI Vg St 4 BRREE | SIS o P B e o
ﬂlﬁfﬂm@—% p.5: 1-18 »

8L~ SISED - 1992 < T« S W R I L T R © R g
=R E drﬂiﬁjfwu@;% p.6:1-15 -

9.%‘%%, © 1994 - Eﬁfﬂ”“w‘*‘ﬁﬁﬂbw%ﬁﬁf&%ﬁr JTL?%‘?F, F,?ﬁd’, [ = Ef'ﬁfﬁiu 47:102-110 -

10FA e~ Frik X - 1988 o W7 RSP IA By /7 TR AR - Fwéﬁﬁéb%%uﬁﬁﬁf\
29-41 -

113084 - 1983 o + =8 - Hlﬁiﬁl%}iu ° p. 308-380 °

12,5084 - 1983 o + =2 - Hlﬁ‘a&l%l h e p. 226 ©

13922 = 1981 « [Pt B (54 i 3 ST E YT o ¢ W ELR T - p. 926 «

14-¥§ﬁ7?x<>1981 °fiﬁﬁﬁﬁﬁﬂiﬁ“”iiﬁﬁlf7h%ﬁzﬁI*¢E¢”71TH$*"’Iﬁ?dﬁﬁ%ﬁi FEVREHT © p. 53-59
SEFFE TS - 2000 ¢ 2§ Jﬁ§$gzyijﬁgﬁazkﬁkxy<<%§p&q;-Vj&f% ﬁ*bﬁ@%ﬁkﬁidyﬁuﬁgfﬂﬁki%rl
41:27-44 -

16.54FF 5 ~ HiY 2 oW%oﬂJ%%¢4f EW%@?%owwmgiﬁﬁ%?%%ﬁzzﬂay

174018 %% 0 1995 o (o Fiad2f hgPl—gt o B o p.296-304

18.Bajwa, W. 1. 1982. Soil beidellite and its relation to problems of potassium fertility and poor response to
potassium fertilizers. Plant Soil. 62: 299-303.

19.Bonaminio, V. P. and R. A. Larson. 1980. Influence of reduced night temperature on growth and
flowering of May Shoesmith chrysanthemum. J. Am. Soc. Hortic. Sci. 105: 9-11.

20.Curtin, D. and G. W. Smillie. 1995. Effect of incubation and pH on soil solution and exchangeable cation
rations. Soil Sci. Soc. Am. J. 59: 1006-1011.



AFF /7R pH i EL*?I fi (47)

21.Cockshull, K. E., D. W. Hand, and F. A. Langton. 1982. The effects of day night temperature on flower
initiation and development in chrysanthemum. Acta Hortic. 125: 101-110.

22.Carow, B. and K. Zimmer. 1977. Effects of change in temperature during long-nights on flowering in
chrysanthemum. Gartenbauwissenschaften. 42: 53-55.

23.Cockshull, K. E. 1972. Photoperiodic control of flowering in the chrysanthemum, in Crop Processes in
Controlled Environments. Rees, A. R., Cockshull, K. E., Hand, D. W. and Hurd, R. G., Eds. Academic
Press, London. p. 235-250.

24 Davies, J. N., P. Adams, and G. W. Winsor. 1978. Bud development and flowering of Chrysanthemum
morifolium in relation to some enzyme activities and to the copper, iron and manganese status. Commun.
Soil Sci. Plant Anal. 9: 249-264.

25.Goedert, W. J. 1983. Management of the Cerado soil of Brazil: A review. J. Soil Sci. 34: 405-428.

26.Graves, C. J. and J. F. Sutcliffe. 1974. An effect of copper deficiency on the initiation and development of
flower buds of Chrysanthemum morifolium grown in solution culture. Ann. Bot. 38: 729-738.

27.Bronner, H. and W. Bachler. 1980. Evaluating the nitrogen requirement of sugarbeet from hydrolyzable
soil nitrogen. Soil Sci. 130(6): 303-306.

28.Handbook on reference methods for soil testing. (Revesed Edition). 1980. The council on soil testing and
plant analysis. University of Georgia. Athens. Georgia. p. 37-51.

29.Islam, A. K. M. S., D. G. Edwards, and C. J. Asher. 1980. pH optima for crop growth. Results of a
flowing solution culture experiment with six species. Plant Soil 54: 339-357.

30.Jacobson, L., D. P. Moore, and R. J. Hannaple. 1960. Role of calcium in absorption of monovalent
cations. Plant Physiol. 35: 352-358.

31.Kover, J. L., and S. A. Baber. 1988. Phosphorus supply characteristics of 33 soils as influenced by seven
rates of phosphorus addition. Soil Sci. Soc. Am. J. 52: 160-165.

32.Mclean, E. O. 1982. Soil pH and lime requirement. In A. L. Page et al (ed.) Methods of soil analysis, Part
2. 2nd ed. Agronomy Monograph 9: 199-224.

33.Kofranek, A. M. 1980. Cut chrysanthemums, in Introduction Floriculture. Larson, R. A., Ed., Academic
Press, New York. p. 3-45.

34 Nugroho, S. G., and S. Kuwatsuka. 1990. Concurrent observation of several processes of nitrogen
metabolism in soil amended with organic materials. I . Effect of different organic materials on
ammonification, nitrification, denitrification, and N, fixation under aerobic and anaerobic condition. Soil
test values. Soil Sci. Soc. Amer. Proc. 34: 222-225.

35.Stevenson, F. G. 1986. Cycles of soil. Carbon, nitrogen, phosphorus, sulfur, micronutrients. John Wiley
& Sons, New York.

36.Nelson, P. V. 1985. Greenhouse opration and management. 3rd ed Reston Pub. Co. Inc. p. 598.

37.Sivasubramaniam, S. and O. Talibudeen. 1972. Potassium-aluminum exchange in acid soils. I. Kintics. J.
Soil Sci. 23: 163-176.

38.Viekanandan, M., and E. F. Paul. 1990. Effect of large manure applications on soil P intensity. Commun.
In Soil Sci. Plant Annal. 21: 287-297 -

39.Van Diest, A. 1978. Factors affecting the availability of potassium in soils. In Potassium Research-review
and trends. Proc. Collog. Int. Potash Inst. 11: 75-99.

40.Vince, D. 1960. Low temperature effects on the flowering of Chrysanthemum morifolium Ramat. J.
Hortic. Sci. 35: 161-175.

41.Willian, C. F., A. B. Douglas, E. B. Ted, E. B. Richard, and P. V. Nelson. 1996. Substrate and water
management for greenhouse and nursery production. 27— s, L & L F__}E?F"I'—Fﬁj F‘?EJII[J p. 87-129 -



(48) Ao S i LR 5Y 42 B

Assessment of Optimum pH Value of Growth Media
for Potted Chrysanthemum

Chiu-Shyoung Lo and Fei-Neny Wang

Summary

The experiment was conducted at Taoyuan Hsinwu from 1998 to 1999 to determine
the optimum pH value of growth medium for potted chrysanthemum.

The growth medium was made by mixing rice bran, rice hull and mushroom refuse at
the rate of 2:4:4(v/v), and then mixed with sand at 3:1(v/v) proportions. The solution of
HCI or Ca(OH), were added to the medium, and the pH value was adjusted to 4.7, 5.0, 5.4,
6.1,6.4,6.5,6.9,7.3 and 7.6.

The results of the experiment showed that the pH value could significantly affect the
available nutrient contents of the growth medium, the content of N decreased with the
increasing of pH value, the content of P, Ca and Mg increased with the increasing in pH
value, and higher content of K appeared at a pH value 5.0-7.0. Measurement of the nutrient
uptake in the plants has shown that Ca was increased with an increasing of pH value, but
higher contents of N, P, K and Mg were found at the pH value 5.4-6.5.

In terms of chrysanthemum growth characters the optimum pH value for plant height,
number of flower, dry flower weight and dry plant weight was found at 5.0-6.5, while the
growth of plant would be retarded when pH value was above 6.5 or below 5.0.

Key words: Potted chrysanthemum growth media, pH value of medium.



