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FEREERNBEARIEZRER , PHKAERE. ABRREHER=EREMEZEE
RE , UMMRR2E, ZEREZHEABEEAERERE 1,200, 1,600 & 2,000 % ; &% 200, 300 &
400 1% ; MEHLEREEWEBERE 20, 5K 30 ; ARGRERTLEER , =88 , 8/ E 0
72, KAV ERRK. SRITRENE pHE 591, ECE 1.09 dI¥m , BRMEBESE 349 mgkg,
BHMEH 407 mg/kg , B 3,121 mg/kg , BMMEE 439 mo/kg, 2 BIfEA =ERICEMREEX | g
%, NE pH BP R BERBRE 5.6-5.78. ABKERE 6.12-6.24, BZHALRER 6.31~6.38 ; EC &
DRI RBERBEIE 1.03~1.29 dIm, ARBERE 0.96~1.03 dSm, i ZHEAEHEE 0.37~0.58 dSm , HTE
BEGERN ; BAMASENRARARERS , FHE50mgky. EEESSE  ZERELBER ,
R HESEHURAERBRS , 284 30 & 150 g/kg ; 55 £ B LUK A 3 S #AERE S |, £9 37 g/kg.
SERETEARBEHUEREERREZNE , KEUEAERSS 454-487 cm &S , BAAKK
BEHRR D B A 36.4~37 & 305~322 cm ; ZBREZ#HE 7 54 64.1~65.3, 56.5~63.6. 36.9~39.4
glpot ; AAME YUK AERBERS |, Z 5557 Brix,, BFARKBRAIHEES A 41-46 &
29-4.1°Brixo ZEREZTEAHEBEHHEXLEERMEZERK, At , EREXTHRAEZER
8 2,000 fE R AREFHIR 400 2050 2 HE AL TR 30 13,

BASRER | ZER, RMERIE. BREE

G
ABVEATRIAT  EFRRXZ , BRAZE , FHEFHAFEICUL, BEtEAAR

SRERE K WEABERRCERFEEE  AUEREERBIREREHX , AR, PR,

REFERERBELE., KBIREVEREREL  FARERERX  EREHRIE. REAE
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RZBE—BRBREMISHE 6-10CY , RERBXRE, A5, BREREERAY , UEHEZ=RY
T RERRNER  RBUERA , BONBRREY  ARREEERMACKRER , MEX,
BEXE  LUEERBEBE , EREFTFR.

AEERBERRN 1960 FO | 1984 FREMS. AH , R 1988 FAASREERX , YHER
B0 R EEETRAFRY, KR EERESIE 0% L, BR—BEHEREHN 2-345, BE
EROHE  ENEBRY  WEES , RE E; AERNERIZERNESR , R EFEER
B, BTAAEEEY  REAREEZS HEAY,

— KR S EE S R (ebband flow system ) @, RAEY HRIBRA , ERER , B
RRER  THEENRERKNEARY  RAKERZERFAR, MHERRREUAESARE
7, BEORARAREX ; —WRERXDEERLE , O XSHRAGRERER, HEZRL
REHER, BERREHBRENEOEE, BERRIREE  REEVERERHWBEERE. MR
ENHED CERTE , MERZHD EBENEENE , UFEENERTEY.

BEXREFEERRER - TRERARBEARECY  AEREERER , 2REEEX
RARYEBRRM  UEER. A%, BEHER=ZERRLAME K HETERE A KRISERES
BEXRERCEBERE , #ER2E,

MR T7 Uk

AEMA 2002 F 6-8 AEMBEEREURB AL BHET , RABYERRK , EREERLUS
NEBZRERE —RERX (BERREERGERLAR ) . NEFERARELT : ¥%A=3: 1, &&
BREBEMTLESLERT (RCBD ) ,ZE#  S28E c EEY , BEERERAERS
( N-P205-K20-MgO=15-10-15-2 , & BB H X3 ERL T ) 2 57 1,200, 1,600 & 2,000 5 ; &
B (EHE-3 5 , 6-14-6 , EHITHRLT ) 200, 300 & 400 & ; B THEBKBEETHE 20, 25
R 305, FERAZERKpHE 818, ECE0.42dSm, 829, §5 70, £ 1.0ppm. HKHHAEN&E
ME, EREE. SEEKREE, RENERESRE. UL ATAGO PRI0L ( 0-45% ) RIE Al A 14 E
YEE , MERCK RQfle2 IE#4EE CEE,

‘Qé': %ﬁi_\- )-/\
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—  EifE  RRERESHIERREE RSN EZ e

SEERK pH B 8.18, ECEA 0.42dS/m , &8 2.86 ppm , #5 32.6 ppm , & 1.14 ppm , & pH
{8 69, EC f 0.75 dS/m Z BB KEEED ; HBEERBER pH BT 5.67-617 2@ , HEEA
4.67~7.48 mg/kg , 52 & 21.94~25.71 mg/kg , IERBEEENIMAS , EEERE 1.09-1.54 dSm, 8l
BERBEBURINTIFEME , S5 BRI 0.39-0.61 mgkg , BEAEBR K , BERERRBEEMEMTEM , #
RERBESTEAFERLEE TR, F2HRFHFRE  BHREGEEMNEY  #HEXAA ; AB
% pH B 3.78, EE[E 9.84dYm, & 426 mg/kg, F5E & 3253 mg/kg , BEEEER , Rl
HRBEER pH EE 7.75-7.99 28 , EEEHL 056-057 dSm, E#HE% 6.95-7.6 mgkyg , S5 &
21.46~29.57 mg/kg , BRI A 1.17~1.22 mg/kg ; B ZHEAER pH B 8.46 , EEE 13.46dSYm , I EE 6.63
mg/kg, 52 & 17.72 mg/kg, 84 3.48 mg/kg, & pH {B1E 7.68~7.88 2, BEE# 1.14~1.46 dSm,
HEREBEEENMEE ; 585 8.27-10.06 mgkg , 528 13.6~14.88 mg/kg , BIFERHB (248 hn
mAS , $E8 403-414mgkg (K1),

HEBARENE pHE 591, BEE 1.09dSm , BERMUREESE 349 mg/kg , B 407 mg/kg ,
B 3,121 mg/kg , RIS 430 mglkg, ERWERRENEMENMR 2FIR  ERERER

&1 OEEK BEE. ABRBEHERZEREEDN
Table 1. The properties of irrigation water, Hakaphos Blue, FLOURISH and Fermented pea compost
exudates' nutrition solution.

Liquid fertilizer Diluted times pH EC K Ca Mg
(dS/m) (mg/kg) (mg/kg) (mg/kg)

K 8.18 0.42 2.86 326 1.14
Irrigation water

g 1200 5.67 154 4.67 21.9 0.39

1600 5.86 1.24 6.61 237 0.52

Hakaphos Blue 2000 6.17 1.09 7.48 257 0.61

f Non-dilution 378 0.84 4.26 325 ND

200 7.99 0.57 7.04 206 1.22

FLOURISH 300 7.99 0.56 7.60 205 1.20

400 775 0.56 6.95 205 117

BT AR Non-dilution 8.46 13.46 6.63 17.7 3.48

Fermented pea 20 7.88 1.46 8.27 136 414

compost exudates 25 7.78 1.26 8.66 146 412

30 7.68 1.14 10.06 14.9 4.03

R2 REHRERHERNERBRENENEZHE
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Table 2. Effects of diluted liquid fertilizers on the properties of media after growing water convolvulus.
Liquid fertilizer Diluted times  pH EC oM Aval P Avail K Availl Ca Avail Mg
dSm (gkg) (mgkg) (mgkg) (mgkg) (mglkg)

WS 501 109 210 349 407 3121 439
Before growing
raTT 1200 568 117 590 286 71 2947 383
1600 578 103 610 295 55 2065 382
Hakaphos Blue 2000 560 129 540 318 112 3033 406
o 200 617 103 740 264 637 3387 657
300 624 096 750 382 504 3350 615
FLOURISH 400 612 103 720 390 553 3209 626
S AR 20 631 058 510 209 374 3191 546
Fermented pea 25 631 037 510 193 382 3653 626
compost exudates 30 638 046 500 177 89 2943 507

EEMRB MRS & 286~318 mg/kg , B M E & 55~112 mg/kg BRIBAERTFRKSL , HER W pH. EC.
BUME, SSHEENYEBEER., ABREEE  ENE pH # 6.12-6.17 , EEE 0.96~1.03
dSm, B MBS B 264~300 mg/kg, = HEERBER BREER ARMH SRESE, 554 553-637
mg/kg. 3,299~3,350 mg/kg. 615~657 mg/kg , B EIERTIE M, WEHLREE , HKERNE pH &
6.31~6.38 , EKENERIE N , BEE 0.36~0.58 dS/m , R, HRFBSESHIR 177-209, 89~382
% 2,943~3,653 mg/kg , EEBHERIFRIK , BRMHESE 507626 mg/kg RIBEHEHIE N,

DABRBREEAENMASERNEAN , HEERAT  ETABRERT2HEEEB
EREBTER, A, BERF2HAREMTE (NBRES)  BRBBHZERN , —BI KA
kA,

SEREERAEFMEEMEBEASH 200~540 gkg , BRREHENE  NERE2EHE
DEED  BERREBERCRRABERNE R Z .

ZERRZTEARESE , pH BHEEEEERN , EEES)RE  TAREREEERLEF M
BEIYEEEZE  ARERSSHEEH , UBERE.
Z B  ARERBISHIERRERE RN ERERR Y 2 E

WEREREREERY , BEEEUERBRE 0 gk &E , ABEEREN 20gkg X2 , B
DHRBEE 18gkg RiK. BigESE , ERERABHRERNEERERS , NES0gkeEh , B
THERREIRK, 94 40gke. HEEUERBEERE 118-161 gky TE , £FF 45.2-56.5 g/kg
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K2 , BEHEHEERE , 6 5571 gkg. HEEHESE T THRRERE 36.8-39.1 gkg &S ,
ERENARBEREERIK , 910 gkg, HEEHSESELHTHIDRER 3.2~3.6 gkg RIE , EFBERA
BRERS K NE3948gkg 2, REERTEAREZBEECHEE)ISE  EEMEEYTH
R3 BIEREBERYEARERE)SECEE

Table 3. Effects of diluted liquid fertilizer on the nutrient contents of water convolvulus.

Liquid fertilizer Diluted times N P K Ca Mg
(g/kg) (g/kg) (g/kg) (g/kg) (g/kg)

s 1200 322 5.7 155 11.2 4.4
1600 30.6 5.7 161 10.2 39

Hakaphos Blue 2000 322 56 118 10.8 40
o 200 20.4 5.3 45.2 10.3 4.7
300 19.9 5.6 56.5 10.6 4.8

FLOURISH 400 22.8 4.9 51.1 85 41
BT HEFE K 20 18.1 35 7.1 36.8 36
Fermented pea 25 17.5 4.0 6.3 37.1 3.2
30 18.1 3.8 55 39.1 36

compost exudates

= B RBERTT RGN ERE B R E 2 WE

ERRE. ARBKRUEHERERTERBEHEEHEREESHENE 1 iR , ERBRIESEE
KRBT 45.4~48.7 cm , AT 2,000 fEHRIE , EMEFER ;| EMREENE 64.1~65.3 g/pot , AIAME
FEHDTE 5.5~5.7 °Brix , #4EE C EEH1E 801~1,199 mg/kg , HRIEBEKE  #HER CEERERR
BE g MM,

ABREEEEXKRSE 364~37.0 cm, HEHRBEELIE 56.5~63.6 g/pot , AIAMEFY 4.1-4.6
°Brix , #t4E 3 C S BIVTE 666~775 mg/kg , HFFHEE 400 FEE (low ) ERERTAMEFLNSER
B HREFERAEEEKE  BHERE , EEEKE  BRE 200 SEETALERYRE , &
HEEEREEEKE,

Ui ZHEAE R AR IR IR, ERAR S 7E 30.5~32.2 cm, RERR B B 497E 36.9~39.4 g/pot, AT A B 2.9~4.1
°Brix , #4E & C EBME 977~1,157 mg/kg , P 30 ZIRE (low ) HkE., HEKRBEER AR
EYeERs BB 20 FEE(high) TAKERYRMER CEEREK RERZREREKE,

FEACEEERTRREHAEREBTRAEZETK  EREREEMARMERCERLME
FERLRERMMmAEE N , ABRERE 200 SUAEERYRE  Hi8 400 SEKBESK K HEH
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FERARE 20 ERETAMEFYRMEER C SERK. ARNERELEYRNETRHFARAER , R
ERGEBELEREFNERRTU , SERRREZERYBAERER (LKRET, 1989) . EATE
BEEREREC , RtEASKRERT , BELBEHRE 2000 15, ABRHE 400 5, BIHER
8 30 13,
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Fig. 1. The effects of Hakaphos blue, Flourish and pea compost exudates (PCE) respectively on the growth
and quality of water convolvulus cultured by pot.
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The Effect of Three Nutrition Solution on the Growth and
Quality for Water Convolvulus

Sheng-Hsiung Y en and Chien-Hua Liao

Summary

This experiment was to study the optimum concentration of three liquid fertilizers for water
convolvulus cultured by pot in greenhouse. Hakaphos blue was diluted 1200, 1600 and 2000
times. FLOURISH was diluted 200, 300 and 400 times. Fermented pea compost exudates was
diluted 20, 25 and 30 times, respectively. A randomized complete block design with three
replications was used, and plot contained 90 pots. Water was applied using ebb and flow system.
Medium was analyzed before experiment, the results showed, the pH value was 5.91, the EC value
was 1.09 dS/m, avail P was 349 mg/kg, K was 407 mg/kg, Ca was 3121 mg/kg, and Mg was 439
mg/kg. After experiment, medium was analyzed and it showed, the pH vaue of Hakaphos Blue
was 5.6-5.78, FLOURISH was 6.12-6.24 and fermented pea compost exudates was 6.31-6.38.
The EC vaue of Hakaphos Blue was 1.03-1.29 dS/m, FLOURISH was 0.96-1.03 dS/m, and
fermented pea compost exudates was 0.37-0.58 dS/m. All the parameters were in the optimum
range. It was the highest contents of the avail K by using FLOURISH, the value was 590 mg/kg.
The contents of nitrogen and potassium for water convolvulus was the highest in Hakaphos Blue
than the others, the value was about 30 and 50 g/kg, respectively. The calcium content was higher
by fermented pea compost exudates, it was about 37 g/kg. The effects of three liquid fertilizers on
the growth and quality of water convolvulus, the plant height 45.4-48.7 cm were the highest by
Hakaphos Blue. FLOURISH and fermented pea compost exudates was 36.4-37 cm and
30.5-32.2cm, respectively. The plant fresh weight was 64.1-65.3, 56.5-63.6, 36.9-39.4 g/pot,
respectively. The soluble solid was the highest by Hakaphos Blue, it was 5.5-5.7 °Brix.
FLOURISH and fermented pea compost exudates was 4.1-4.6 and 2.9-4.1 °Brix, respectively.
There was only little difference among three nutrition solution and their different concentration on
the growth and quality for water convolvulus. Therefore, using the lowest concentration has the
minimum charge, namely, Hakaphos Blue was diluted 2,000 times. FLOURISH was diluted 400
times and Fermented pea compost exudates was diluted 30 times.

Key words. Water Convolvulus, Cultivation Under Structure, soilless culture.



