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Abstract: The experiment concerned the 3 years-old plants of pot azalea ( Rhododendron simsii * Mis-
sion Bell’ ) were designed as 30 replicates to conduct studies on media formula with hydroponics. In terms of
plant height and width, leaf length and width, fresh and dry mass, root development and leaf chlorophyll
content (SCDSV), the results indicated that M1 ( Peat moss 3 + Vermiculite 3 + Perlite 3 by volume) for-
mula was the best media for soilless culture of pot azalea plants, the medium formula containing coconut was
not suitable for soilless azalea culture. By analyzing physical and chemical properties of different media formu-
la before and after subirrigation with Sonneveld nutrient solution, it was found that pH values tended to 5 and
EC values increased a lots as a result of salt accunulation in media at a closed system of hydroponics; all the
contents of total N, available P, K, Ca, Mg, and CEC in 5 media formula increased as well. Finally,
contents of macronutrients and concentrations of micronutrient in plants of ‘ Mission Bell” were almost around
the optimal levels of plant growth.

Key words: Ebb and flow subirrigation bench system; Azalea; Media formula; Nutrient element

HEF RS LA MR TEORMBE NI A, 8RR RSEREMNRFEN T
TER SRR o ARG EIEF AL RSIE S UL 2002 SFAMIBE GE 3T, P EIAOHE A8 S P RS T
2300 hm’, JHL3. 5 (LT AR, Ko @R ELE 1510, FERGHEE 2 {LTAR
Mo MEERNIHIEBERE, WHebRERAIMGEIT IR, B AEA R 24 = P UK T A ST,
ASEEAPLER = PEDK 222 2870 (98 LS ILGARTM), KA P 1999 4, R MMkt g

WA E: 2003 -10 - 14; {EEEM: 2004 -02 - 12



http://www.cqvip.com

D000 http://iwww.cqvip.com|

2 HHE%: HESE R R MB R 21

MBI TART 5400 hm® L F, 5 90% , ##R4EFH 40 hm®,

fERE, HEMEEET S FEETERILNITTHARSERNI., H—F, SMAEBHRES
DAL SETEBE N E., SRABEKENERRT SEERKP/NMNET S SE, HRHBLUEZNE
WIS E S, BELOE, 1 AW E KRB, faEfe. T LSl mEkr 5H4E
B HTARERRARE. EW. ¥—. WHMNEREZE (Poly styrene) #E, UBRRARE, 5
B HEERT R, SHAHEN, SREZFANEREETURE. BN . 50, HE0IELHRER
RAEG ST . Bsh, RIS EA PR KEE—R GBI M 173 i L, XHImsis)
M4, DERINEHAEEERANFTERR; mAMTFLURENERNRELE R, wl (T
) WAMIER G AR AR RE AR ARG, BEiksERC KBRS K
AEAERERBERIERE, KEAMUTURBEFRESAENSE, StRA~HTFHOERC, WA
RABATHEERA, BRE, EF 2% ENEFZRE80% L,
1 S HE
1.1 #e

LA RS R B R4 7 L KB A MEIRHES (Rhododendron simsii) (G * Mission Bell” , Sy
WSR3 ARG, WANBRRMRAERY., ATRFNEREBRQFER LT, B4,
BEA. £, B HRE, RBAEL (AF)450% M1, M2, M3, M4, M5 (#RE1).
1.2 HE

RE T 1998 FESATURKERERZAANBRE S BRENLREPH#T, THRIFHEF
BHEEXASAREmSHEYE, DENBERHEEMK (10 W 16 &) AMESERE, ERE
BERIFENRA A 3 em; A H,80, F1 NaOH HH EFBAMME, FHEHEpHS. 0 £4, Bl
TR AEENEEES CA~6 A), AR IE2AEEI04/EE, &R +THDO4 18 em x
12 em, PARLTRA S% KF LR E RFRBREFESTE, HRAFBRRESHEAEE, R
FRERER 172 % E B2 1% B & Sonneveld #'", B2 5 %: NO,; 148,51, NH,. 15.41,
H,PO,; 46.47, SO,: 32.06, K; 215.05, Ca; 10.24, Mg; 18.23, Fe: 1.117, Mn: 0.249, Zn:
0.196, B; 0.216, Cu: 0.032, Mo: 0.048 mg - L™', XM FHAHE K. 1998 4£3 A 10 H, BHEEK
HEETF3A20 BFE; SR—ANE-KRERE, FEHNERMARSRXEFEI0 LR (&
FEWEHE SO 25/4%) . BIRERIBELBLEEEH M RELRZTAHITEFRITD .
L3 fEHRANESHEE

{5/ pH 3t (HI 8424, Hanna Instruments, Italy) 5 EC 3+ (S/N 58338, Nieuw Koop, Holland)
ARMEEFRBAERERYRBERESF, 2F (1) 575, HEFXRE CEC UELA.
B, 5, BHSRNEREKT AR, B, &, F, E5METEE. &, f. 8050
WA SKE R TR SEPBEEAOTESY . 5. IE, HKEE5HEHRR EEESERAELS R
FEERBHUAREHEGIAEAE, HdHKHRHRBE—UTIREER LGN FFE. B THE
BS AR, BEARERAR: 1, 2, 3, 4, SKKIRE, £, F. 7. ®F. FtAERNRNS
#it SPAD-502 (Minolta, Japan) #fifi%—Ab3E 30 MEE S MEATHMHEIBAH F i “HEaE
L (%, SCDSV)” fEAMSERSEMEY ; HMEREFTENMIRMERE, BEBRMER, ke
TSR, RHERTYE: BHERETERRLTERR, RE Mk PIETRM AR
BIETEE, SRFER0.5 ¢ ATFREHEFRTERS .

2 HRH5aH

2.1 HKEEHIE
WMRIPN, BFRBLRIANARNS A20 B, M1 5 M2 KBRS, Tiss MEIEEE R
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KEESARE, MR, &6 8RO ERRZHFAHBTRT MRS RALT; X—B%HF 1S
A20 BRENBE, EREKFEEMKE F20 H, Ml 4HE, BFERHERT. EE*IH"HEE(E
FOROEERR BB B B R, T M3 (DA EAER) &K, SHEMAL, HRIEdRE M1 AEENR,
(EHEARTHEORE, ML, M2 1 M4 KERIEHTE, AT MRSE 3 AGE & AR A BRI, BRAE
Bc 3 AL A
2.2 MHKEME

4 520 HAESRRS, S HERLEBZ EEAEESR, HEKPFHET, MILANKRELR; S
20 ABT M4 5 Ms gtk B4E, 6 A20 H, RMSAMHEHRRER. HRENERERIANE.

£1 WAXERX T HENTRERLEAHBRAEERKEREL
Table 1 Variation of growing index of R. simsii ' Mission Bell’ in different media formula subirrigated by ebb and flow

bench system with hydroponics (cm)
Eme BB Plant height £k#E Plant width M4 Leaf length 055 Leaf width
Media
formula 04-20 05-20 06-20 04-20 05-20 06-20 04-20 05-20 06-20 04-20 05-20 06-20
Ml 29.1a 32.8a 32.2a 38.8a 47.7a 58.8a 4.68a 5.38a 4.83a 247a 2.98a 2.40ab
M2 29.6a 30.8ab 29.9b 33.8b 39.4b 46.5b 4.47a 5.09ab 4.70 a 2.49a 2.75ab 2.30 ab
M3 25.6b 27.4c¢ 26.8¢ 3.L7b 37.2b 42.0b 4.60a 5.06ab 4.67a 2.50a 2.53b  2.24b
M4 26.3b 28.9bc 28.4bc 34.3b 39.8b 46.5b 4.35a 4.50c 4.85a 2.34a 2.41b 2.45ab
M5 26.7b 26.8c 28.1bc 32.7b 36.4b 41.9b 4.35a 4.77bc 4.36b 2.43a 2.51b 2.59a

* Ml: B3+ ER3+BBHES; M2 BRI+ ER3+ B3 M3: EAI+BIREI+ 553 M. BR+2+88H2+
ERA2+ B2+ AL 2; M5: ER 3Bt £33+ 853, TER.

* M1: peat moss 3 + vermiculite 3 + perlite 3; M2; peat moss 3 + vermiculite 3 + carbonized chaff 3; M3: vermiculite 3 + perlite 3 + coco-
nut moss 3; M4 peat moss 2 + vermiculite 2 + perlite 2 + carbonized chaff 2 + decomposed-leaf soil 2; M5: vermiculite 3 + decomposed-leaf soil
3 + coconut moss 3. The same below.

2.3 £9BR5HEEK

FREEEAKRNER LB MR E R, Ptk (T, 8RR HEBH
Y, WHMFE2 AR, M, M2 5 M4 0T, SRR M3 FIMS &, X2 R 5%, Higy
&, BHARMBNERRE T U SEERBESNNE, TABEERNASHFESHEERK; o
HEENESRFRBE T4, BAKTUEL ML 1 M2 HXHET, 40U F&TFEAKERE, 7
DS RNER. BEEROERTRAEFEAEL T HIFOER, LPl “BR+3+8BH3+
BIE3” MEREHE M AENRAMR, TRREACE B % Ao 8% 2 R 08k 3138 F A A% 4L,

¥2 BAXERAIBEETRAERLENHBRZLEECHBRESHERSL
Table 2 Variation of fresh and dry mass, root development and leaf chlorophyll content of R, simsii ‘ Mission Bell’ in different
media formula subirrigated by ebb and flow bench system with hydroponics

95 ¥ & Fresh mass( g/plant) T4 B & Dry mass(g/plant) BRRHE MM RE
Media gy 13 WFH Bk P wFag  Rootsystem 3R Leaf
formula Plant Above-ground Root Plant Above-ground Root development  chlorophyll (% )
M1 302.0a 202.7 a 99.3 a 74.6 ab 50.2 a 24.4 a 50a 65.3 a

M2 288.7 a 192.0 a 96.7 a 73.3 ab 46.9 ab 26.3 a 40b 63.0 a

M3 196.0 ¢ 129.3 ¢ 66.7 b 60.3 b 32.4 ¢ 28.0a 3.7b 52.3b

M4 264.0 ab 178.0 ab 86.0 ab 80.3 a 47.1 ab 33.2a 37b 63.0 a

M5 230.3 be 148.3 be 82.0 ab 63.5 ab 38.8 be 26.7 a 37b 55.0 b

2.4 ERHEUASH

R3NEFEHBIHERELIER, R4 RRBERENMTER . ERBFHE, HRAERK
iy pH {H M5 i, WOIRA ZaAy M1 A0 M2 (R{E, M3, M4 siBRIETridk; M1, M3 5 MS (e S5
(EC) R, {HFHZM M2 M4 H RIFIA, Bik4.0 £F; REHEO3 g mL ' UTF, AR
PARBRNBERBIERE, IRAFFAATROET, REMER (R3). 2ASRUM 45
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B M1, BB M4, MS B, M3 B, KGR M2; M3 SR RS, Ml &/, HRML
M2, M3 XA, SR AR ML &R, M4 RIE, HEHRHAET 0-~8.0 MLEA.

73 BAAEBTIHEHBREAFEESAEREXARABRITOBEIFER
Table 3 Physical and chemical properties of various media formula before subirrigated by ebb and flow bench system

for R. simsii ‘ Mission Bell’ in hydroponics

Em EC B Unitweight &R (0 ZBHEBET Fxh cations(mol - ks ") g scshi
Media pH -1 -1 Av. P, 0 1
formula (mS+em™) (g-mL™") T-N{(% ) (mg - k™) K Ca Mg CEC(mol - kg ™)
M1 5.13 0.01 0.22 0.05 17.04 19. 89 10.13 14.05 18.8

M2 5.31 4.07 0.21 0.66 34. 85 44.38 6. 87 7.10 44.5

M3 6. 86 0.02 0.20 1.08 8. 89 56.03 8.37 8.01 19.5

M4 6.50 3.82 0.32 0.85 50. 40 21. 41 10. 58 6. 85 24.3

M5 7.31 0.02 0.21 0. 46 51.82 25.85 18. 80 7.76 23.6

4 BAARBLXIFEHBEEAAEEAFERERBERENBEIHER
Table 4 Physical and chemical properties of various media formula after subirrigated by ebb and flow bench system

for R. simsii ‘ Mission Bell’ in hydroponics

EE pH EC (mS-+cm™") HE ox G i&ﬁﬁﬁ%% Exch. cations TR A
Nl R RE  ER RE UL g AP0t o g
Top Bottom Top Bouom g m (mg-kg™') K Ca Mg (mol + kg™")
M1 4.40 4.90 460 3.20 0.25 0. 50 1360.9 25.35 39.11 35.53 47.00
M2 4.70 5. 00 7.54 5.9 0.22 0.68 3826.7 41.08 54. 06 31.48 71.45
M3 6.20 4. 80 11.60  7.70 0.22 0.31 1257.6 25.03 27.23 20. 99 76. 05
M4 5.90 4,70 12.80 1.60 0.34 0.91 1656. 3 25. 67 32,44 23,22 75. 40
M5 6.10 5.10 5.50 1.10 0. 38 1.50 697.8 38.19 34.20 11. 15 44,50

mFE4 i, BTETAEREN pH BRERFES. 0 LA, BERERALZL3 NS A MELEE
LhEEfE, pH Bk E#RTS5.0, AREERERETS. 0, AEAMYEEEAKTE N pH 5.0
EAST, MARKA R BT F G R pH HEABRT S, EC @HELENHE, NE3 M
FAMILATLEN, ECHNMNES, MTEZTEZEBASTRELEE, XREHESBHEE
Y. HTARTRIETER THABKRARE, EHREOERHDSRERBENESREZ S H
K, HMEEENIEHERMERER; MMk RREEE, WhRRTHRWIES L AEER
H, EREENECHEVESTRE, BATHSH (M4), HBARKLANEL, RAELEHY
HHFREARFEE, 2RWTARIAERA—, EARENSEEMIE KR, M3 ¥EEES
184 1%, XEBTARMBMEFMESHEILR, IRANFLEERSRBRE, SEE—8ET
REFHEFRERS'Y, Woh, B, 5. BEOKEULLETREBHAREARBREREM, SFRA
ZHARERRERRS, HENERFTHT BEXTENHS TRRBENHE, X2 h BB
EREROARE BT RN .
2.5 RPEHTREFITRSW

AL BMEY AL RSB 3. 8% ~4.8% WH, T 2.0% ~5.0% KWEEX A", —
A B RPN S RSB 1.8% I TR R NEEA, 3. 0% LA By EEKE, TREAEX
BRENBRRTEN; BUEESBWEEE0.20% ~0.65% . BiEH0.3% ~0.5% 2|7, HHEETE
BR2.0% ~5.0%, ARBPHESHESBRBSNEEKE, EMEKEKREY., HITEE,
XA A M AR AR R LR EE, SHEEHEER0.2% ~0.6% . BuEKIE 58—, MW
BMBLETEN 0. 16% ~0.50% , AHFFRFHSERERBEEN S BRI, JA MS MEEREH R
Bish (RFES). MFHBTEMS, 2R—MIATHEHEKME: ZH50~150 mg - kg™, 4 10~20
mg kg Hl3~5mg-kg ', BELS~20mg kg 'Y, BFES TR, X4 HEFEHBTENSEY
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FEREAEZ F (M3 EERI), ZETTLIHEZBARBENERER; M3 WFAREKELZHN
HEEERHEKFE (20~30mg - kg™') o AR, HEENHETENTRUFLE FLEMY, filEx
BER, BREMLTE KB AWM BS 4k & B %76 300 mg - kg ' LIEYY,

£33 MAXABME I BEMNADERLEBHABLBHAERTRSRITER
Table 5 Nutrient ejement contents of R. simsii ‘ Mission Bell’ in different media formula subirrigated
by ebb and flow bench system with hydroponics

®IR (%) (mg-kg™")

Media formula .y P K Ca Mg Fe Mn Cu Zn
Ml 4.05 1.41 1.87 0. 60 0.10 173.5 88.3 16.6 46.7
M2 3.8 1. 66 1.96 0.64 0.13 202.3 111.0 22.6 34.9
M3 4.05 1.56 2.26 0.48 0.16 217.4 75.3 66. 1 6.5
M4 4.85 1.94 2.56 0. 66 0.15 213.5 101.1 29.9 47.7
M5 479 1.63 3.54 0.59 0.42 224.0 62.5 13.1 50.4
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