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Effect of Application Rate of a Slow-release Fertilizer in Three
Media Containing Polyacrylic Acid Sodium Salt on Growth and
Nutrient Contents of Potted Chrysanthemum ‘Lima Honey’

Jong Myung Choi* and Hyun Jin Wang'
Division of Horticulture & Landscape Architecture, Pai Chai University, Daejeon 302-735, Korea
! Department of Horticulture, Chungnam National University, Daejeon 305-764, Korea

Abstract. Objective of this research was to determine the effect of application rate of a slow release
fertilizer (SRF) in three root media, peatmoss+vermiculite (1:1, v/v; PV), peatmoss+composted rice hall (1:1,
v/v; PR), and peatmoss+composted pine bark (1:1, v/v; PB), on growth and nutrient contents of potted
chrysanthemum ‘Lima Honey’. All media contained polyacrylic acid sodium salt at a rate of 4.5 g

L. The fresh and dry weights at 43 days after transplanting did not show statistical differences among
treatments in each root media. Elevated application rate of SRF increased fresh and dry weights at 80 days
after transplanting in PV and PB media, but not in PR medium. Elevated application rates of SRF resulted in
the increase of tissue phosphorus content and decrease of tissue Ca, Na, and Zn contents at both 43 and 80
days after transplanting. Elevated application rates of SRF resulted in the decrease of pH and increase of EC
and concentrations of NO;~ and P,05°", K, Ca, and Mg in the soil solution of PV and PR media. The trends of
those in PR media were also similar except NO;™. The differences among treatments in EC at 80 days after
transplanting were less significant as compared to those at 43 days after transplanting in three media.
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EEMEE 088 ZE-E8 MHE <fIiAE F& 0l JHIz E:yAo 2RE &
E806tY, 34 2lc M8 MH E2F AN Mt HEE =52 B A9 URE FH|GHO
gttt Ol= S FOIXNYGUAE SE4ES JIHIZ DEANS], WUOIMAS & A Hig, FEES
Hiz, & 65F 0IEF34AE ZEE NZFILSEHE E806t0 ACH 0ANE =IJIM4=S 2l
2R3t N & KHIEE J/HZ E8ctn &2 As0 Ot NIt KE 2HISHHU NEd HIZRE
AlH1 &t [CHBunt, 1988; Hanan, 1998; Nelson, 2003).

YENANE 28 XFoHA H0tE &0, 32 Sol EE€Hes FII8 201 Hol &4&E2
sEI 20 RAED 2 3301 452 USEE ZR6H0 =80 2+8 dENME
A

=

2

Hi A

28 2 NHIE Gl Sel-3tstd S40 Tet &8 2018 sSot €28t 24480l
) 5]

3t £ Sofl BEEHE=E 201g2 20| 0t 2UHCZ HEQ

(o]
3t F(saturated flow)It W=D HR

—1-



[
o
02
00
o
pal

o1 sEI YO O2td 2218 SH0 T2t 489 2I0|g s detd a8t
2 CHFonteno®t Bilderback, 1993).

2 ESEHAEQ EHHE ZIHAAH 2235 & ABE, & HUX ASEHS FASID
MAHIE =011 2ol &EH DESH4XNE E86t UCH Verdonck2H Penninck(1986) 2
Gabrils S(1986)01 XIH& dit 20| FAMNME, 2E=2E, 21D AR LHSIOH gd4d8 22
30100 2I5H0) BEAES 22N SH0| LR LB B4
X2 She AHEM Ot CHE S0 SCh e 3J0F &2 F3£0| ééé%
FREUH VESH X9 &2 Sd 24400 36t 3301 #UHEHOH £
S0t RN £ UXE, 0l0] 4 2301 AUXA A0 B4+40] 2 E= OHE
2 9g2 012 2A0ICHWang, 2004).

stm Breset Weston(1993)2 30g - L' 2L
IEZRA+HZI0IE+HOIZ20IE(1:1:1, v/iviv) EEAENA NHiENOIE 50:5022 &8st i
A0 AUHIGIEA StHR2 Hi+38 Sol BES= NH2F NOS 22 4ottt 1E+4H
X2 EEHIZE0 =SO0A4SE EEL = NHy & NOSl 20| 246140 1 &= NH I U0
UL Ol= NH O 0844 X9 2ol2 X220 E2EA)] M20IH NO;2 E440l
JIotdII M20let? St
Mtd  SU0A 30l ddElE=E IU #H S8 EZ4E FEMEE 0i86tL, =
DESH+XNQ polyacrylic acid sodium salt®] &8 HIE2 = XE-HEZ IHUH% a2
NEA HIZO AH 2==0] MSH 24 B AE=s RYo0 Y AlMES
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X ?Iof Choi S(1999a, 1999b)el <&Ml Fdofl OBzl FESES
5N, HOIRSHIEE HF 2~4mm@l NS AEXZHO OIEdIULCH 2
O TE2A(Acadian Peat Moss LTD, Canada)2t ZEAZ2 1:1(v/v; PV) 2 &
+2=8AH(1:1, v/v; PR), TIERZA+E=20(1:1, vivi PB)E E&56I0 &
HE AE0s D24 £XQ polyacrylic acid sodium salt [(F) SALY,
PASSIE 45g - L9 HIS2 AHXE MNEHOIAM =85IQACH £8t DEAS 6.0g - L7,
D_}E 1.3g¢ - L7, OIZ®¥A S8HQ Micromax(Sierra Chem, Co. Milpitas, CA)E 0.6g

, 2l ELEE M AquaGro®(Aquatrols Corp. of America, Pennsauken, NJ)& 0.11g
L“ Ca(NO3z), ¥ KNO;E 22t 0.4¢ . L™, CaSO,E 05 ¢ . L'2 EDI5tACE
ZHE MEE SOUOE U0 HEE S HTE 428 HIIoIYSO, 2442t 2& 8}01
+ZHE0 @ & W& 10cme ELtAE ZEWH MR ZE-Y ?ima Honey'S HAIGIACH HAl
F 232 3RAE  20-10-20(N-P,0s-K,0)22 &6t ZHAsSE JIELZ  450mg
L'22 O0iF 18 AHISHMD, 3F OlF0i= 240 BIACH 2l A8 a9 CDU XNEH
BIZ{20-10-20(N-P,0s-K;0), Hlgatel]l=e HaA = & 0, 3.0, 6.0, 9.0g . L'e dHg=
AUI5IAUCEH
AEE2 2003E 38 222H 80U HOIRD MMHIRAY 2= HM 16~FH1D 258
FNGIA2H, 8= NHAHE KXoHHC 35 082 Zle= XdI4+E2 240720
BY22 50%= A& CHYelanich®t Biernbaum, 1993).
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Polyacrylic Acid Sodium SaltE E818t Ml 8 AEH XEA HIZ9 Albl £F0! ZE-Y %ima Honey'®] M83 2124 B0 0Xis 98

A 432 U 80Y B0l NASE WG ASHS £F, 22, g4, BRNY, MHS J2i2
ASES ZMBACL MHE ASHE Choi(1994)° el =& A2He SIl2 s
SHBHACH

EYEHT [A 43U 80Y B0l 2HGIACL B2 2ML B0 EFARE WO

Warncke(1986)2l &ty o=z FE£5I% 1, D420 st NH4 Nel AM3lE AMAIZID sl Zake
phenylmercuric acetate(1g/18mL DW.)E SHE 0oL F AEQ pH, EC & RIEL S&E
2435IUCH NH,-N 242 Chaney®t Marbach(1962)2f #H#Ho 2, NOs;-N& Cataldo S(1975)2
gHOoR, 12|10 P09 242 20mg - L7 20 sZJ 52 3R Chapmanit Parker(1961)2)
BHOR 20mg - L 20 Y2 ZR0E Murpy? Riley (1962)2] 21 OZ H|M HEF5HQUCH

AEH ¥ EAo 2|84 240A BEARAME Keldahl 2o ¥ ESREXI(Buchi digestion unit
4122 distillation unit B-324, Swiss), NH,=N, NOz-N, % P,0s2] HIMEHS <ol
EZ24I|(CE-5001, Cesil, England), K, Ca, Mg, Fe, Mn, Zn & Cu =242 <l
ATEZEAD|(AA-680, Shimadzu, Japan), 12l pH meter(Fisher-20, USA)2t EC meter
(Orion-50, USA)E AIE0SILH.

Z2ut & NF
Table 12 PASSE 45g - L'9 HE82 &88 M &8 AEN XN&4 H=2 Ccoul

XMelgS Zolstl] FA 432 & Xaf M4F2 ZAE UWE0ILh PV #&E0H X4 HI=S
NBIgE SIINE B2 ZAet 2= 4SXNBUA 4 & 2058370t d8otkl &0t Fegs
2AS £ UAACL G+E HAS ZAEFUA AlH =20 OHE X0IE LHE & I/ACH, G4

el 2H 6.0g - LK ZOKICHLH 9.0g - L'OIM EOFCL PR AENAME X&H
BlEel AlBI &0 =025 & 2 xZF0] ZLA0AEH, =82 1% =F2 HA3AHY 5%
FE2 2X=M3F, =20 AME 5% =2 A4 E 2XF743FHI HEoH XNs4dHIZS

AHIZ Zot2 MI0| JHES 2 5+ UUCHL PB HEUHNAE FEZo XH0IoF AKX PR AENA S
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NEd H=0 2 I8 22X FA20
. Ol%t 20| EHol=E OlRe XEd HIEE

fio

N 3% 4E0AM XHHHE’ =352 43¢ =
bz EgE HsS0 Zas 2Aglin oo
Hzlgt 2= HeE s2atH MG, AN&d IE_J MBI S0t MASI LIEHLED]T THE0ITH
= Yol XNad tHlags 2 URY AR AN 2ote 0lAIE 20l 845D (Hanan,
1998; Nelson, 2003) MHIZJ1E Z+5 FHOl A :I EEY0| SOtetCh. MetAd 432 20l ZALE
ZN0IAM HHSH H2F2 el 28 X0IDF 2K SUCHD TS ACH

0 0

4 802 =0 =Aste M=xE 2EM3* 2 PV HENAM XE4 HIZQ COUL AlHIE Sote
ZAE DE MSTHUM MK0] 5 00| ZACHTable 2). DU =&, S5, MHS £
HSZSUAML AlHl 201 T2 SHEQ X017 IFEURD, S L 22 HsAI S8 60
JES HHE & UAUACH PR HEUNHANE ZAE ZBE MIFXZOA AlGl =Z0 T@E X010
OlEEX %D, AN U 2XUBHSAT HSBIGHA O ZES YHAE 5 UUL. PB A4S0 ME
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NE&d dlzel AHIZO0 B12+5 g4, 4dHE % A=S0 SIIGI™ULM, Al =0 ©E
Hel2h SHHEQ X0l M & ¥ 2xXt=243F0L SEotACH 0l 4ENHN MF0| IHE 58
Mels 6.0g - L7t TG QACH

Table 32 &4 432 = EZE-HO XN4FE O AEMY RIdL s 24&
ZU0ICH COU X=4 HIZ2l AHIEO0 SotchE: PV &E0A THHHE 3342 N & K &2
XOIE UEHHX SUCH Dt NEH HIES AHIZE0 SE0IE+5 ASHUH M0 SItstL

=

Ca, Na, & 7Zn &0 ZA3UCH CIMEo EJt= Xed HI=Q AHIE 20 AE2 pHO
2 dgs 2UI MIO0ICH Bunt(1988)2+ Nelson(2003)2 EZ&AEQ pH B3l
[B42 A2 0|2k= X EUE= X0 USH, datdes B A &
&0l AIOILE Fell #3231 ZESIH S84, d&E0MdE J18seE M0 =ZHo

Jt8l A20 21 E4£0l SO0 ol 2 dHFZUE RSt UACH QML
20-10-20(N-P,05-K,,0)22 ZTHE CDU =28HIE22 AlHl 2=Z0] =0IHET Nt Ko &olA
Hcl 28 XHOIE 201K $2 A2 oo St ZUEM 22 A3 EROICHD BHEJALH Ca, Mg,

0

0
Y

2 Naol E4+2 AMEQ pHO a2
XN&d HIgel ABIgol SIteteZ pHIt &4
Na2l 20l ZJI6t01 AlsSHe E+8 Xat
2003). Zn& ¢oldtl A3l & 2838 &M
Ex WIUAHAY ASHUH SSEXNA Zndt LAHO]
Mengeldl Kirkby, 1987). MetMd Q& =42 ZEIIL Zn E
TR UL

PRI PB AE0NAS AZHUY RS2 ST PV AENAL SAS A2 UEUHACL S3dl
NSd HIEe ANHIEO0 SIIE HE Fe & M = A=, PB NEUAMS Mn
g2 el 2t Xolek &M ANd Y 2XZ=HIAIL dEolH FEO0O SREIUCE Ol K&E4d
HI22 AHIZ ZII2 EY pHIt AKOZ HSIHD, Atd ZAHMA JIREE Fe @ Mn 20
SR HR0/2tD BHHEASCH Hannan (1998), Mortvedt S(1991) & Nelson(2003)& FAHSH
Z2UE 208 " UL

Table 401 LIEHH BiQE 201 HA 80 = FZolo|0 NAR dA 2I1=2 M 2
PV A€M XNgdHlg2e AMHIZE 2 AZXHU N, P,Os, Ca, Fe, ¥ Mn E=Pireavin
Jelll PR € PB ME0AME HA 432 9| 2 RAIS FAS0IRL, NEH HIE2 Al
E0 OE ASHU SO12 82 X001 HULH 0l2 22 Olses 4 A F AL
sl SUACH(COIEHE HASIA &3), =2 d9=sc=2 s =HlE Xad Hiz0l st
LSS0l 2K FAUACHD TS ACH

Table 5= HA! 432 &0 EXAERE MUHGI0 s&H S42 24610 1 2WME UEHHSUCH
PV A& XIS HIGS AHIE0| SIet+E &S pHIt MotEIAL], ENFEEEI SHOA
ASBIFH2MH, NH,-N, P05 K, Ca, & Mgl =%I1 ERolAH SOl CoOU XNE&4 Higs
20-10-20(N-P,05-K,0)2 EHTI0 U2H X&d HIES MBE B0 E2 & 34 249
ZIF @olo] 22 gost Zhetn HUgATH 2L Ca & Mgl =& SJte 523 AS
A0 22 2EEE MI20I2t0 THHECCH Mengeldt Kirkby(1987) 2 Marschner(1995)=

SrACHD BHEREITH Table 501 LHEHWH HE2E 201

W g

23} =CHMarschner, 1995;
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Palyacrylic Acid Sodium Salts &85t M S8 AEW XS4 HIZY At £F0| ZE-Y %imaHoney'Sl 483 2134 &40 DIRle g8

EOIXI Q=0 SHSCH 2 ASA XEad HI2S ANE2 Soll 201202 NH, Na, &

‘01| et Ca & Mgl &40 Motddn, 2= E+HX 2ot &0 &E6t

W =& 19 |Q0] HACHD TS AUCEH

’é*ﬁ! 80 ZOQ ZEJI0 EY2 =245 AW(Table 6)HIME Table 52 SAE &2
LIEHHRICH. JeiLt THHH 2818 24+= 432 £ Y0 A4l A8l &0 8 &E&2
A=C(EC)UMA X2l 2¢ XI0IDF HAUCH L8 43250E= M SF A& 2t NO;-N sZIF RALE
£ZE2 SQXSIYULE 80Y S0E= PV AZ0A 2CH PR OILE PB AE0M S5l EJULH O=
X":’IHHH ZE DIME0 2ol =olids XU £Iel 20| ASE2 A0ISHH, RII=2Y F=0
OlME2S0 ool 2AIL OREBE AE9 NO,~N =52 YA RAsHCHLL
cHel P(Tate 1995). Bunt{(1988) 2 Nelson(2003)2 B=x L= EZHEI #2 RIISHE
EHAESl RHANEE 0|88 BAL E0Z Qo & WUl =Mst=
I Ol E20 ol8H0 &=E0 & &
e A2 B =0 =26 o =
E3IC Oetd PR £ PB AEMHAS %2 NOs-N sk RII=E 2=UEMA
M o|st AAO 0/ MI20I12tD BHERACH JIE 248 RI|140 EZ & s&= 4
ot FAet Zekg 22U
o AMUA DNE4LH 2X polyacrylic acid sodium salt2 4.5¢ - L'2 288t A
E0A 2350 MU= HEES S = MES s X4 Hiz Cous BE AHIEZ2 PV
PR Y PB AEE 6.0g . L'gte Z2ES AACH

o

uo>r g'g

HL 30 A ro re ﬂ;

ﬂHU

=
A
J

=)

0 @

o]}
=

N
w

0z

-~

0z Of
m a2
fr o>

©
o
03

X 2

2 d3=s B4 SIE
v/vi PR), J212 MERA+
45g - L9 Uiz =¥

OIH

5t WERA+HDIZ2I0E(1:1, viv; PV), TIERA+2XE7(1:1,
(11, viv: PB)S Al &% AE0)l polyacrylic acid sodium saltZ
COU XE4HIZ2 AlHIZ0l ZE-S ?ima Honey’Q M1t
I A E40 0lXes FES PYUSIDA #EIACHL A BF =0 XN&d B2y ANHIZES
SHANAT T4 432 %9 33 M2 NE&d HIR0 E2 %“%*2 2HX &0t AMel 2t SAFH
XHOIDF OIFGX SUCt HA 802 HFRo= Xlg/\* HIZ2el AlHIZ ZEIE PVE PB AE0A
HEZ0| 2HAFEOLE PR AENAME XMl 2t X0 SEH6HR FUCH XIs4d HIE2 AHIEO0I
Sote4+E A 4320 802 £ AEMU _&%%OI Z0iol, Ca, Na, ¥ Zn &0 2A6HACH
ea HZo A2 PV ¥ PB A&E° pH Mah ECS A%, NO;-N, PO, K, Ca, ¥ Mg =&
AE0] A0I0| EACH PR AEUME NO;-NE HISI PO AHAME A ZE2 LIEILALCH
HA 80Y =(l= 432 = 20 NESHIZSY AlHl =0 U2 &£ gsZ(EC)HAM XMl 2t
XHOI2F H QUL

AT
=TI
St
\_

<lOII

1B
F=
=
=
&t

o 0= oo

o

=,
2|
'L

FHO : A2E, HIWE

m
P
0
HT
02
10
]
08
0
m



1.

2.
3.

4.

5.

6.

7.

8.

9.

10.

11.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.

m

b
2
e
e
Pal

og=2s

—

Bres, W. and L.A. Weston. 1993. Influence of gel additives on nitrate, ammonium, and water retention and tomato
growth in a soilless medium. HortScience 28:1005-1007. .

Bunt, A.C. 1988. Media and mixes for container grown plants. Unwin Hyman, London.

Cataldo, D.A., M. Haroon, L.E. Schrader, and V.L. Young. 1975. Rapid colorimetric determination of nitrate in plant
tissue by nitration of salicylic acid. Commun. Soil Sci. Plant Anal. 6:71-80.

Chaney, A.L. and E.P. Marback. 1962. Modified reagents for determination of urea and ammonia. Clinica Chem.
8:130-132.

Chapman, H.D. and F.P. Parker. 1961. Methods of analysis for soils, plants and waters. p. 169-170. Univ. of Calif., Div.
of. Agr. Sci.

Choi, J.M. 1994. Increased nutrient uptake efficiency by controlling nutrient release in floral crops. PhD Diss., North
Carolina State Univ., Raleigh, NC.

Choti, J.M., H.J. Chung, and 1.S. Choi. 1999a. Physical properties of pine bark affected by peeling method and improving
moisture retention capacity. J. Kor. Soc. Hort. Sci. 40:363-367.

Choi, J.M.,, H.J. Chung, B.K. Seo, and C.Y. Song. 1999b. Improved physical properties in rice hull, saw dust and wood
chip by milling and blending with recycled rockwool. J. Kor. Soc. Hort. Sci. 40:755-760.

Fonteno, W.C. and T.E. Bilderback 1993. Impact of hydrogel on physical properties of coarse-structured horticultural
substrates. J. Amer. Soc. Hort. Sci. 118:217-222.

Gabrils, R., O. Verdonck, and O. Mekers. 1986. Substrate requirements for pot plants in recirculating water culture. Acta
Hort. 178:93-100.

Hanan, J.J. 1998. Greenhouses: Advanced techonology for protected horticulture. Prentice Hall, Upper Saddle River, NIJ.

Marschner, H. 1995. Mineral nutrition of higher plants. 2nd ed. p. 436-478. Academic Press. Inc., San Diego.

Mengel, K. and E.A. Kirkby. 1987. Principles of plant nutrition. 4th ed. p. 347-384. International Potash Institute, Bern,
Switzerland.

Mortvedt, J.J., F.R. Cox, L.M. Shuman, and R.M. Welch. 1991. Micronutrient in agriculture. 2nd ed. Soil Sci. Soc. Amer.
Inc., Madison, Wisconsin, U.S.A.

Murphy, J. and J.F. Riley. 1962. A modified single solution method for the determination of phosphate in natural waters.
Anal. Chim. Acta 27:31-36.

Nelson, P.V. 2003. Greenhouse operation and management. 6th ed. Prentice Hall, Englewood Cliff, NJ.

Tate, R.L. 1995. Soil microbiology. p. 254-282. John Wiley & Sons, Inc., New York.

Verdonck, O. and R. Penninck. 1986. Air content in horticultural substrate. Acta Hort. 178:101-105.

Wang, H.J. 2004. Physicoachemical propertis of root media as influenced by incorporation of polyacrylic alid sodium salt
and its effect on growth and nutrient uptake of marigold in plug production, PhD Diss., Chungnam National Univ., Dagjeon,
Korea.

Warncke, D.D. 1986. Analysing greenhouse growth media by the saturation extraction method. HortScience 211:223-225.

Yelanich, M.V. and J.A. Biernbaum. 1993. Root-medium nutrient concentration and grouth of poinsettia at three fertilizer
concentrations and four leaching fractions. J. Amer. Soc. Hort. Sci. 118:771-776.

Table 1. Effect of application rate of slow release fertilizer (SRF) in three root media containing polyacrylic acid sodium salt at

arate of 4.5 g . L™! on growth characteristics of potted chrysanthemum ‘Lima Honey’ at 43 days after transplanting
(mid-crop).
. Plant Crown Fresh Dry
%eve] of'§ RFLA ) Plar(ltcr}:]e)lght width Nlirer;t‘);rs of diameter weight weight
& (em) (mm) ® ®

0.0

3.0

6.0

9.0

Peatmoss + Vermiculite (1:1, viv)

123 a 136a 44.0b 0.498 a 13.6a 1.09a
120a 13.3a 46.3 ab 0.576 a 13.7a 1.11a
12.1a 152a 533a 0.556 a 145a | 113a
11.6a 14.1a 40.3b 0.585a 1742 1.27a
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Polyacrylic Acid Sodium Saltg &8t Ml 5 4&0 N&d HIEY Albl #20| ZE-8 %ima Honey'2| 451 2I1

Sigbificance”
Linear ns ns ns ns ns ns
Quadratic ns ns ns ns ns ns
Peatmoss + Composted rice hull (1:1, viv)
0.0 125a _148a 428a 0.526 a 149a 1.18a
3.0 112 ab 14.8a 358a 0.531a 13.6a 1.08 a
6.0 11.0b 139a 362a 0.568 a 135a 1.09a
9.0 10.6b 129a 388a 0.558 a 135a 1.08a
Significance
Linear ** * ns ns ns ns
Quadratic * * ns ns ns ns
Peatmoss + Composted pine bark (1:1, vIv)
0.0 129a 14.9a 425a 0.535a 16.0a 142a
3.0 125a 140a 428a 0.526 a 16.6a 1.34a
6.0 11.9 ab 148a 42.7a 0.590 a 150a 1.31a
9.0 10.7b 145a 452a 0.584 a 144a 1.21a
Significance
Linear i ns ns ns ns *
Quadratic * ns ns ns ns ns

“Mean separaiigg within a gplumn for‘ each root medium by DMR test at £=0.05.
YSignificance: ~ P=0.001; = P=0.01; P=0.05; NS, not significant; L, linear; and Q, quadratic.

Table 2. Effect of application rate of slow release fertilizer (SRF) in three root media containing polyacrylic acid sodium salt at

arateof 4.5 g . L™ on growth characteristics of potted chrysanthemum ‘Lima Honey’ at 80 days after transplanting
(end-crop).
. Plant Crown Fresh Dry
(Léevel o'f SRFU]) Plar(tr}:;gh t width Nl;rer;l‘ale;rs of diameter weight weight
(cm) (mm) (2) (2)

Peatmoss + Vermiculite (1:1, vIv)
0.0 18.9b* 16.6a 577¢ 447 a 402¢ 482¢

3.0 19.4 ab 17.7a 72.2b 453a 5350 6.06b
a7~
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6.0 204 ab 183a 842a 4.60 a 59.7ab 6.62 ab
9.0 20.6a 184a 813a 482a 65.0a 6.74 a
Sigbificance”
Linear ** ns AR ns rEx **
Quadratic * ns Hokx ns *xk *x
Peatmoss + Composted rice hull (1:1, viv)
0.0 185a 168 a 673a 462a 414a 5.17a
3.0 19.1a 17.7a 733a 3.98a 455a 549a
6.0 183a 185a 66.7 a 480a 478a 5.56a
9.0 186a 16.7 a 727a 430a 50.1a 555a
Significance
Linear ns ns ns ns ns ns
Quadratic ns ns ns ns ns ns
Peatmoss + Composted pine bark (1:1, v/v)
0.0 19.2a 16.9a 732¢ 4.92a 4420 5.87b
3.0 18.6a 17.6a 78.5 be 479 a 54.7a 6.29 ab
6.0 18.6a 184a 848a 4.50a 6l1.6a 6.83a
9.0 194 a 17.7a 84.0 ab 437a 62.1a 6.67 a
Significance
Linear ns ns ** * *kk >k
Quadratic ns ns ** ns ko *

*Mean separation within a column for each root medium by DMR test at P=0.05.
YSignificance:  P=0.001; "P=0.01; P=0.05; NS, not significant; L, linear; and Q, quadratic.

Table 3. Effect of application rate of slow-release fertilizers (SRF) in three root media containing polyacrylic acid sodium salt
atarateof 45¢g L™ on changes of tissue nutrient contents of chrysanthemum ‘Lima Honey’ collected at 43 days
after transplanting (mid-crop).

Level of SRF T-N P20s K Ca Mg Na Fe Mn Zn Cu

€ - L '
& ) %) (kg

Peatmoss + Vermiculite (1:1, v/v)
0.0 2492 08lc 215a 144a 072a 099a 235a 241a 1074a 220a

3.0 1.96a 098b 2.06a 121b 07la 0.80ab 188a 278a  999ab 267a
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6.0 193a 1.06b 2.18a 093¢ 0.6la 0.66b 202a 211a 68.7b 232a
9.0 2.10a  139a 220a 089c¢ 0.66a 0.67b 276a 251a 69.1b 222a
Significance”
Linear ns ok ns i ns *x ns ns ** ns
Quadratic ns *Ex ns ok ns *k ns ns * ns

Peatmoss + Composted rice hull (1:1, v/v)

0.0 228a 08lc 176a 094a 063a 100a 193a 302a 666a 2.56a
3.0 233a 096b 187a 094a 066a 0.8lab 194a 368a 551a 264a
6.0 247a  1.13a 1.82a 093a 065a 067b 20la 368a 629a 246a
9.0 254a 123a 19%9a 070b 054a 067b 216a 378a 591a 22la
Significance
Linear ns rhx ns * ns o ns ns ns ns
Quadratic ns kX ns ** ns * ns ns ns ns

Peatmoss + Composted pine bark (1:1, v/v)

0.0 235a 066c 223a 130a 0.70a 036ab 242a 101c  629a 24la
3.0 226a 096b 199¢ 12la 075a 03%9a 254a 187b  56.8a 2.39a
6.0 242a 117a 2.06bc 1.02b 0.62b 032bc 297a 23la 565a 2.53a
9.0 23ta  129a 215ab 0.73b 053¢ 027c¢ 349a  230a 502a 253a
g eance s e ms e e e e e
Quadratic ns *Ax *H i X *k ns e ns ns

“Mean separation within a c91umn for each root medium by DMR test at P=0.05.
¥Significance: ~ P=0.001; " P=0.01; "P=0.05; N, not significant; L, linear; and
Q, quadratic.

Table 4. Effect of application rate of slow release fertilizers (SRF) in three root media containing polyacrylic acid sodium salt at
arate of 4.5¢g : L™ on changes of tissue nutrient contents of chrysanthemum ‘Lima Honey’ collected at 80 days
after transplanting (end-crop).

Level of SRF T-N P,0s K Ca Mg Na Fe Mn Zn Cu

( S P
¢ (%) (11101 3 g R—




M
OBt
02
i

1
™

f!

0.0
3.0
6.0
9.0

Significance”
Linear

Quadratic

0.0
3.0
6.0
9.0

Significance
Linear

Quadratic

0.0
3.0
6.0
9.0

Significance
Linear

Quadratic

1.86 b*
2.16 ab
249 a

2.66 a

* %

* %

293a
247c
2.88 ab

2.62 be

ns

ns

193a
1.89a
1.92a

193a

ns

ns

0.50¢c

050c

0.57b

071a

* %k

*% K

0.52b

059a

0.65a

0.65a

kK

049c

057b

0.71a

0.78a

* kK

*K ¥

2.33a

2.36a

225a

235a

ns

ns

Peatmoss + Composted rice hull (1:1, v/v)

2.32 ab

240a

2.13b

239a

ns

ns

Peatmoss + Composted pine bark (1:1, v/v)

232a

234a

232a

226a

ns

ns

Peatmoss + Vermiculite (1:1, v/v)

0.56b  035b 022¢
076ab 040ab 0.32bc
1172  046a 036b
095ab 0.40ab 0.50a
. s -
x . sxs

094a 042a 043a
1.02a 046a 040a
087a 042a 040a
093a 044a 037a
ns ns ns
ns ns ns

095a 045a 0.23c¢
097a 049a 037bc
0.10a 046a 054a
087a 046a 044ab
ns ns *x
ns ns ok

129b

157 ab

166 ab

201 a

104 a

103 a

100 a

124 a

ns

ns

109 a

120a

169 a

172a

ns

ns

40.7¢

13390

136.5b

176.9 a

* %%k

* %k

168.2 b

2430a

242.1a

2223a

ns

* %

46.8d

89.1¢

159.5b

2023a

* %k

48.9 ab
53.6a
31.7¢

41.2b

ns

33.1a
348a
353a

36.2a

ns

ns

355b
389ab
423a

399ab

ns

ns

1.85a
2.02a
191a

1.97a

ns

ns

097b
1.23a
1.32a

1.33a

*k

*%

1.05b
149a
1.57a

1.66 a

* %k %k

* %k

“Mean separation within a column for each root medium by DMR test at P=0.05.
YSignificance: ~ P=0.001; " P=0.01; P=0.05; NS, not significant; L, linear; and Q, quadratic.

Table 5. Effect of application rate of slow release fertilizers (SRF) in three root media containing polyacrylic acid sodium salt at

L™ on changes of soil chemical properties at 43 days after transplanting of potted chrysanthemum
‘Lima Honey’ (mid-crop).

arate of 4.5¢g

Level of SRF
¢ - L

pH

EC
(ds

m_i)

NH4-N

NOs-N

P,0Os

K

Ca

(mg

Mg

LY

Na
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0.0
3.0
6.0
9.0

Significance’
Linear

Quadratic

0.0
3.0
6.0
9.0

Significance
Linear

Quadratic

0.0
3.0
6.0
9.0

Significance
Linear

Quadratic

6.13a°

585a

593a

574 a

ns

ns

6.21 ab

629a

5.70 be

541c

*%

6.53a

545b

549b

481 c

sk K

1.63¢

2.08 be

2.56 ab

333a

* %k

*k

1.24¢

1.80 be

2.20 ab

294 a

* %

0.82d

215¢

3.25b

39 a

EZ 2]

%%k %k

0.00b

0.13b

1.75a

0.00b

ns

ns

Peatmoss + Vermiculite (1:1, v/v)

794 b

93.1b

100.5 ab

14092

*k

k%

9250

111.7b

1113b

1583 a

*%

* ¥

24c¢

99.2b

120.1 b

197.7a

* k%

*k

25.7b

349a

31.1ab

37.1a

ns

Peatmoss + Composted rice hull (1:1, v/v)

0.00b

255b

7.65a

0.13b

(LT

*¥

582b

106.2 ab

1259a

1542 a

*K K

*%

105.1b

90.0b

13500

217.2a

* %k

k%

NS¢

138.5bc

163.4 ab

2210a

*kk

k%

119b

225a

244 a

23.2a

Ak

Peatmoss + Composted pine bark (1:1, viv)

0.13¢
6.58b
892a

2.82¢

ns

*k

129¢

89.3b

150.1 a

1712 a

*%k ¥

160.8 a

949b

106.0b

1399a

ns

®%kK

22.5d

96.0 ¢

1859b

2456a

& %k %

11.3b

204b

442 a

404 a

**k

* %

129¢

19.7be

24.6b

338a

* k¥

kK

6.5b

203a

29.0a

270a

*%

*k

56b

18.6b

425a

39.7a

*%

1224 a

1276 a

1295a

1280a

ns

ns

90.6b

93.1ab

90.7b

1135a

ns

ns

117.0a

1270 a

1279a

1278 a

ns

ns

“Mean separation within a column for each root medium by DMR test at P=0.05.
YSignificance: ~ P=0.001; P=0.01; P=0.05; NS, not significant; L, linear; and

Q, quadratic.

Table 6. Effect of application rate of slow release fertilizer (SRF) in three root media containing polyacrylic acid sodium salt at
L™ on changes of soil chemical properties at 80 days afier transplanting of potted chrysanthemum

arate of 4.5 g
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HEg gey
‘Lima Honey’ (end-crop).
Level of SRF . o (dSEC NHs-N  NO;-N P,0s K Ca Mg Na
@ - L ) (mg L
.Peatmoss + Vermiculite (1:1, viv)
0.0 5.49 a” 229a 0.00b 1382b  124.0b  1368b 762b  412b  57.6ab
3.0 555a 27a 0.00b 1759ab 1514ab 167.3a  958ab 499ab  68.0ab
6.0 530a 2.75a 20lab 1828a 173.1a 186.0a 109.8ab 56.0ab 722a
9.0 5.58a 299a 470a 1913a 1804a 171.7a 1508a 67.7a 56.0b
Significance”
Linear ns ns ** * *x * * * ns
Quadratic ns ns *k * ** ** * * *
Peatmoss + Composted rice hull (1:1, v/v)
0.0 6.16a 1.15a 228a 196b 236.1ab 109.1a 254c¢ 153a 36.8a
3.0 593b 1.29a 040b 528a  2087b 1213a 342b  256a 402a
6.0 5.89b 149a 027b 586a 271.2ab 1212a  302bc 283a 470a
9.0 5.88b 1.57a 0.00b 48.1a  306.0a 1209a 437a  30.1a 46.5a
Significance
Linear . ** * * ns * ns *x ns ns
Quadratic *x ns *k ** * ns *x ns ns
Peatmoss + Composted pine bark (1:1, vIv)
0.0 6.02a 1.38b 0.00a 51.0b  2213a 1105b 309b  21.4b 54.7a
3.0 587ab 1.64ab  0.00a 76.0ab 1694b 121.1ab 37.7b  243b 58.1a
6.0 5.73b 1.73ab  0.00a  844ab 1653b 1309ab  550a 332ab  54.7a
9.0 573b 2.10a 0.13a 104.3a 1829b 1478a 682a 445a 57.7a
Quadratic >k * ns * *k * *HK ** ns

*Mean separation within a column for each root medium by DMR test at P=0.05.
Significance: = P=0.001; P=0.01; P=0.05; NS, not significant; L, linear; and Q, quadratic.
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