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Abstract

Reducing water usage in order to make full use of water resources is an important
issue for growers today. Bedding plants are usually grown in small containers that are
easily susceptible to water stress. Hydrogel amendments had been reported to be
effective on reducing irrigation requirements, increasing transplanting survival rate, and
improving plant growth and flowering. This study aimed to investigate the effects of
hydrogel amendments on plant growth and water use of bedding plants.

Three hydrogels, Alcosorb® (AS), TerraCottem® (TC), and Taisap DC-386A (TS),
were incorporated in the growing media of Lantana camara grown under water deficit
environment. Substrate incorporated with these three hydrogels had increased water
content and electrical conductivity, and reduced hardness. Hydrogel treatments could
reduce drought stress of plants grown under water deficit environment. Especially sandy
loam treated with 12 gL' AS, 6 or 12 'L TS had better plant growth. Peat based
substrate [2 peatmoss: 1 perlite: 1 vermiculite (by volume)] treated with 12 g-L" AS had
better plant growth.

Torenia fournieri ‘Clown Burgundy’ plants grown with peat based substrate
incorporated with 12 gL' TC and 6 gL' AS had better plant growth under water
deficit condition. In addition, Alcosorb® at rate of 0,3,6,9,or 12 g'L'1 was tested for
the production of Torenia fournieri ‘Clown Burgundy’ in 9-cm pot with peat based
medium. Overall plant growth and drought tolerance was better when 3 g'L™' AS was
incorporated in the substrate.

Impatiens wallerana ‘Accent’, Begonia semperflorens-cultorum ‘Super Olympia
Pink’, and Miola cornuta were grown in peat based substrate mixed with 3 gL' AS
(Mix-AS) or with 3 g'L"' AS placed under substrate (Bottom-AS) under day/night

temperatures of 30/25 and 20/15 °C. Hydrogel treatments had no effect on improving

v



drought tolerance of Impatiens wallerana ‘Accent’. Whereas Mix-AS treatment had
better plant growth of Begonia semperflorens-cultorum ‘Super Olympia Pink’ and Viola
cornuta under 20/15 °C. Duranta repens ‘Golden Leaves’ was grown with sandy loam
and peat based substrate both mixed with 9 g-L"' AS. Hydrogel treatment resulted in
better plant growth when plants were grown with sandy loam substrate, especially
during summer. However, no significant effect were recorded when plants were grown
with peat based substrate. Moreover, plant growth of hydrogel treatment was reduced
compared to control plants. Consequently, growth rate and water requirement were
greater when plants were grown under suitable conditions, therefore hydrogel

treatments had significant effect on improving drought tolerance of plants.
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Chapter 2. Literature review
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¥ T i%-k# (Water absorbents) | °

(=) L& =x

Fo kAR e sT AL XRREP rREFEEFREF
(Mikkelsen, 1994) c = AR Eddodkv - RBE - AT 285 s REP
Ad pitAREMRE LA HoF 73 %3 ((COOH) ~ £ 44 (-OH) ~ figi=fk
(-CONH,  fiifx4t) %3 K A B > 4 polyacrylamide - propenoate-propenamide
copolymers ; L E X R EFPIMNERZ S AL Lt A1 Eadlbale a2

(Jhurry, 1997)

(2) kA2 sk
. BEXB T2 ER

A B efhsg § B iR @l -k»c4 > 4e Fonteno £ Bilderback (1993) 1 4
):3 /,91‘ be ik &) > A FTE & % -k E (available water) T 'E AR DR =411 (V/V)
2R E N e kB RIR T R EH e o T R AR R iR

AR 2 ZFATER Ao A e ® A P P4 B2 2 AT " K (Nadler, 1993) ©



Akhter % 4 (2004) 7= I3t L P R FoRBETRFES P R Y 5T 5 KRB D
ARz RE o — a3 o wokin 4 RN T8 RoRAl2 &8k > RE#K

FAFLGRE

2. kg g E

ok A2 mokil 4 g kR #3578 > 4o Johnson (1984) 1 = 48
Pk AL SRR IR SRR EKRRT BERAERRST o ok ALk
G4 T g s (MgY, Ca’,S04Y) 2 kg kgt H g+ (Na', HCOy,
CI) % 5 " Mgk A2 kA sfcic 4 o THERH T2 85k~ doke g ar

B okipit o Eielkd o B RN G ATMT KGR § BFE SRR L kA

-

RfTay A0 2 TR o3 g3 oK 4R K iRk w ek ok & v i X (Frantz et al., 2005) ©

Sy
W
! -—

el

ok M B SRR LT RL s Fa EMd s ko o 2 Rk

BT B LEAFREEITHM

(B) kA 2
. 3 v A4 i

Apostol % 4 (2008) 45 i - 4+ £ =¥ (Quercusrubra) 4 & is 2 | w0 3K
BB T R Y OHORA A TR SRR MR R A A
TEREENBEFIERY R KA SR c B Sy Rk
# % Hte B 5 F 2 2t% (Apostol et al., 2009; Burdett, 1990; Haase and Rose,

1993; Pery et al., 1995) -

2. hBEFAE
Mg (Citrus) = w710 3 kA2 A Fifes 21 2 - B 5 Hr g o iF

KAASE X BB D (8 B KAAIL) B FRE 0 2 AT 04%5 KAk



LK %5 BB (Arbonaetal, 2005) gt ¢b o T 4 E B R F IR J\ﬂ-ﬂl@ﬂ’

ok

BF o DARRISRIE S IR AILF AR 0 R AL 2 RE P B A
FJLE 5o KRG TR AR g I R R R A RITE T E E R kA
(Arbona et al., 2005) - PREEZ T e e kAt e A (Cucumis safirus
Var. Beth alfa) » 7 &34 %3 2 € » 7~ ¥ 5> /# /%= i (Baasiri et al., 1986) - H i
4r % (Austin and Bondari, 1992) ~ ¥ % (Minami et al., 2003) % % i- (Gu et al.,

1996) % iv4 fate Bé?, el RA TG i F R T R/ B LB F 2 o

3. BaEfEiRZ &

i F £ (Photinia x fraseri) 4433 4 F ¢ 75 0% (viv) 2 1% kAT i
FefAEEAER > U7 O.57%iﬁv’]<€*§ll—‘ﬁ T EDERTREG RE 2 ERICE
(Dehgan et al., 1994) - Boatright % * (1997) 7~4p fi %% #+ (Petunia parviflora) #
Bhd 366 g/m’ kA2 4 Be ¥ 5 B BTG ERIZE o ¢ A (Cucumis
sativus) fE1E3t 5 0% 4%z 4 F > 11 g 0.3% kA4 2 ikt £ ik

(Al-Harbi et al., 1999)

4. Fes 2 fetedr bk kg B

L AEERE I EATRRES R EF A AT L2 REATE
P R ERERRE S (Bearce and McCollum, 1977, Wang, 1989) - ¥ 12
FOORE A TREM R R R TET R REE R4 > AT TR

fReR B EREFELE R e F £ 2 (Wang and Boogher, 1987) - Still



R A% (polyacrylamide) 2 -k A wfc 2 fsndk L4F o G F * (FiRoKH|
23 & ot o 4 BN ARAE (acrylamide) R E A 2 0 D L RERET H AR
(Thomas, 1964; Hunkeler and Hamielec, 1991, McCollister et al., 1965) ~ & #
(McCollister et al., 1965) ~ 4 #f (McCollister et al., 1965) % {&£ 4 (Wallace and
Wallace, 1986) 7 £ & 4 o

BRa oo fUfRRreEFET] 100%RE AR EFZEMASE E - L]0

0.0002% (Wallace and Wallace, 1986) - i * F 5 ’;r% bt = 2 fo JopE 0 R g I RE

N
N

¥ % f32_ H % (Abdelmagid and Tabatabai, 1982) » Atk 2 & K& M2 g ¥ %
73 %4 (Seybold, 1994) -

EFET 0 AP A FARRE R L F 25ppm 18 3 45 ) pF (Lande et al,
1979) - Brown % 4 (1980) ‘”’#Fl I ’fﬁ fptest p ATk ? > 7 & 100 2 700 -] pF
RAREposfee R A2 BY KfEALE (NH) o 6 FBEY B8 F * 4 LAR
#H (NOy) fempe® (NO;3)» 7 a4 = jxf|* (Abdelmagid and Tabatabai, 1982) -
Wallace % 4 (1986) ™45 11 » H [ FRRIEAS RS B R AL § AP R T

i

b

S E A TRAL E A PR A RS P RROR 0 A f R P
il KfED Bl A4 2 F (R~ £ fork o B R AT A 0 4 RET AkACS B

y K

(&
(=
AR
Hy

f22 B % A5 5 5 (NHs) (Kay-Shoemake et al., 1998a,b, 2000; Hayashi et al.,

1994) -
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FZk BRA A e GRS B Fuc s U B 2R

Chapter 3. Effects of hydrogel amendments to substrate on Lantana

camara growth under drought stress

i & (Abstract)
5 @&+ (Lantanacamara) 4 = f& if-Kk #| Alcosorb® (AS) ~ TerraCottem® (TC)
% Taisap DC-386A (TS) A %[i & i 4e 6 3¢ 12 gL' m g (v 2) 2R RE:
ERE GH)EF GF)=2:1:1MF)CFREREANF) » 24> 254
A EHNE 2 ARRERE AT G m BRI kA TR L AT
kB2 ECHE -2 MAFTHR - $54 [k Fo kB Y iR Eic s $ 0 H 5 8
B2 £ 23 AP £ un 3 SRR 6 TR G 12gL7 FokAAS &4 6

z 12 gL TS ﬂ—»?\ mﬁ'&li ) '1/}:“}:"11‘_4/» /\ ﬁﬁ?%é*ﬁ ’ 4‘1 12 gL ]&’J(Ajﬂj

AS 4 2 4 IRALHE -
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- ~ @ % (Introduction)

Bk &G A1 En2 VEER LS Ve x k4 (Jhurry, 1997; Johnson,
1984; Zohuriaan-Mehr and Kabiri, 2008) o #-# A B AP TR A R
SR IHBES RO IR ARE A AR AR kA I RS A
¥ % 3 (Jhurry, 1997) -

Poae ook AT R IR BT SE UERBHIES FETF (Agabaet
al., 2010; Apostol et al., 2009; Burdett, 1990; Haase and Rose, 1993; Pery et al,,
1995 ); 7+ % " Mgz 5 BB H R AL L ITF EF 2 L8 7 2B (Arbona et
al., 2005; Austin and Bondari, 1992; del Amor et al., 2007; Gu et al, 1996; Minami et al.,
2003) > ¥E 3 F ok W 2 RS Rk A B (Bearce and McCollum, 1977,
Ferrazza, 1974; Keever et al., 1989; Still, 1976; Taylor and Halfacre, 1986) » & j&[F]
w2 2 22 BY 5 F 2 R F (Henderson et al, 1991; Frantz et al., 2005;
Gehring and Lewis, 1980) °

BEARR e 3 LA RN o BRP s B HAFREEF R N Rgs
T ABE O RBBAE I Z R DPAoe ot BRI OE-REAFET ZAPRE
T L BRSSO

AFEH M P AR REREA ?frﬂr tod BT Bk A AR S B (Lantana

camara)’ I X FURGEF A T 2RO RRECF BB TR A £ 2t o

s HL e 2 E (Materials and Methods)
(-) #%- BFEL Gl HERAHE RS 3 ES LR
ARG 2008 & 8 7 25 pTREA PFIEG R FRES TS B 92

ARE AW 2008 & 80 28 P AL T 15 AR 2 BB 4R E

ook ]2 2 o
PHATZRE LR P TREL TR ER R FFEAS Fo B4

12



2Ry L (FiF 69.6% ~ Brd 25.4% ~ Ab# 5.0%) 0 12T fj4Ew 4 (Field soil) ©
Wk # 3 H (Alcosorb™) (sodium acrylate/acrylamide copolymer) (AS) £ ¥ # i
(TerraCottem”) (Polyacrylamide) (TC) B3t B % fau i3 L & > Taisap DC-386A
(Polyacrylate, PAA) (TS) B>t 5% S H P 27 (Cisr Do A FadZi v 2 A s g
kA 0-62 12gL1 iR E > & 29 130 LfifE- ffithe - Hh5 - BmE =
LR EAR c B EIE A A Z R K- R2ZURHREZ P EROHR
Moo R TORGEREI AT LA RBL Y o B X B R EZ AT
Boo B AJTY R 5 2008 287 31 p 3 107 13p -

REHRPFES X254 - 7 200 ppm N 2. 20.0N-8.8P-16.6K ¥ ;3 457 L
(Peter’s 20-20-20, Scotts Co., Marysville, Ohio, USA) - etk 323 Bl 2 31 5
ORGP EF % F A B (Datalogger DL2e, Delta-T Devices, Cambrige, UK)

EEERE R (e D)

(=) #&= AR A TR EE-RAHE B2 LT RE

FEMALE 2008 £ 9 7 20 PR A FERP TEL BB p T
B2 A2 REY o FRE AT 3em £ G 10540 5 > 32008 F 117 27 p b
PRI ASHBHL > TP AR E A 2L T o

BRAF3 - H- S d o MRERHR-HRF VY -RBATLARERE
i % (Peatbased) [ A5t E3k?e 3%) 27 B%)=2:1:1(MfpHw) 27
- % & (Fafard No. 1) ptp Fafard =~ # (Fafard Co., Agawam, MA, USA) » EZ I3k %

BIETHP 3 AL I ERGPF R (S A3 UTHFEFRT R FF

s

KA MR- P PEEEFRER- O T TR B SRRY T
ZBRE KRR (" 3) -
AFARIL e AR R E AT & ule AeniB2 62 12 gL k@ AS -

TC 2 TS AR E » & 2fEfi— £tk > ¥ 1 #\;‘,’J& e RO RS SR o B IR R

13



1@ 12 57 5% 4P 2 (Control-dry) kP B8 & F BIZ P 50% @ & #- 2 3Miz % A 2
fEPREk o 8 2 R RE AT RS BRI s w5 13.0 X 2 214 %
¥ kgt e (Control) 28 2 & R R E A FAJLhd i KPR T 30w
65%% 107 % o2k ZfEREIEL A MFTZKEZHR €35 ik
fo 2RIE - > AF pH~EC* & St R RIE o %P EF S 2008 & 11 7 27 p
32009 # 3% 15p o LEJEAEAF 0 F - BRAR G - £AF o
(Z) # &P
P2 E2ZRIEAD ¢ HEERKRE - FHATL - Sl THFPFEZ £
e NFHELPIRAEP e HEKE-TER -FHILEEHRE -
1. {542 &
U)%%iﬁ?%&iiiﬁ?1&$°
Q) FHWEE (FFE) R B A BRIERE A 00 A2 LR > AT
ML ERE -
Q) & d IFAo Fde  T1EET2L B &k

(4) E¥%E33 E ¢ 2 E % E 3 (SPAD-502, Minolta, Japan) B & 5tk % — ¥ =

[

A

*EREZES
CMR) %\* 7‘]‘ °

278 T ES 23 E (Chlorophyll meter reading value,

(5) LRIz E | BEHRBE RS BAETRA 2 PN TR 700 70 C 2 S
- B E o

2. G TR

(1) fedk & (pH) : @ * £ 3 \podk B/T B/E BRI T35 (Type 2162S,1Q Scientific
Instruments, Illinois, USA) ** %o & & A F & T fe— /| PF{s R BB~ A
oo bl 2

(2) ¥ ¥ & (Electrical conductivity, EC) @ @& * F ¢} 2 3 2 ;2 ;% § H & jp) £3+
(2265FS, Spectrum Technologies, Illinois, USA) ** %o & #&ig /4 & & T f7— /|
Pris > BRRIER AT S AR E e

(3) ## %z 'k & (Volumetric water content, VWC) : i€ * Theta Probe (Type HH2,

14



Delta-T Devices, Cambridge, UK) ** %o & i 4 57 3 T fir— | pris > B o) &
FEr AP s Bl E 0 v 202 Organic #0558 B € 5 R R 5 R4 Peat base -3¢
BIE o

OF:SEIVEY ¥:3 T8 FEETIPNE Sy L E

(z) F3ta4

WY B R 2K (Complete randomized design, CRD)° #cdy 14 Costat 6.2
(CoHort Software, Monterey, CA, USA) sti*#iffie (73t Ao 47 > Wk [ EFZL R
(Least significant difference, LSD) » 7 &J2/ 7 2 F L 2 (P<0.05); @4

SigmaPlot 8.0 (SPSS Inc., IL, USA) -

= ~ %% (Result)
- I EECORBHE B AR EF2 T
(=) ® 2 e R RIS B HR 4 Tl B

e kAT AN S B 24 T pH % 1 4B 3. 1 9757 o ik v ek |
AS# TC 2 RJL > bidskMds (¥ 0 %) P2 pH 405 T3 #HE ek > A %
e TS F2 pHE G 6.8 BEF MR « EFrJL P #H 4 > & 22 /i [ pH
BEEPBrTE X p A KERIEZ HRE RJRE 43 2. pHiE S 6.8 @ & = 2 &
B D Aok AF L pH B3R 6909 2kt FAIE Kk AZ &AL pH
BTUEMEREDERL > HY ASE TC* a2t 43 2 pHE 2 % 63 % 6.4 (2
s B2 kA 44K pH ERBFRE A TS M A&JZis 43 X 2 4 pH
6.0 B EEBCH W oK A EIL L > © k4 12 gL'TS %2 pH it @6ng¢§ G
= R k- FgZz A f pH B PR

A4~ Gk 0 BC @308 %0 A4 ok M2 B 0 BB 4 i 4
12gL' TS ¥ 2 1.4dSm” &% (M 3. 2) e it ASE TCH2 A FFECEY 5 04
dSm’ > AFET HEA A FL o wipse TS - B 12 gL' BFA 6 gL

15



¥ (R 3.2) % pi#z $tRemi | EC EAEATLD HH 4ea EFH L (Y
0.1-0.3dS'm™) > fe = % i~ K RIF A F 5 A AS RdZ2 BC AT B 418
i e 12 gL' 206 gL A8 5 0407 dSm’' 2 0.3-0.5 dS'm’ 2 F ; T 4r
TC & 2 EC @ R]vs & * % ® (0.3-04 dSm) > * FiEEASA TR AR F L

Foe TS 2 AL o 04 12 gL'TS Autz 4 ¥ EC W& ¥ % 6 gL’

Tnk

I
|

)

1.4-0.9dS'm™ #2 0.8-04dS'm™ 2 FF»x = p - K AIL w2 EC @ 5 p

|

MR 2B RS (F3.2)-

AR~ ok Be 2 TR M 7 k€ (Volumetric water content, VWC) &
25% @ 38 » ik FH AS 2 TC (HVWC 4 8] 5 35%% 32% 7 kR E R g E 95,
@ 4 TS 4 > VWC S ik #IH £ 3 2c @ # 4 0 6 gL'z 12 gL' A w5 40%:z
46% (B 3.3) c ¥R E N dZH B AR 7 K8 24530 23%3 25%2 F > &R 5 7
EMELR (W3.3)c 4 ASH 2 VWC 2% I F 40 20%3 40% - 2 ¢ &
PREERGZE A RS 0 HF2 VWC 2L R - 5 = 2 @if- T gLf v %t
12 gL 2 VWC# 6 gL' % % 4 5% (F13.3) o %5 % TC & 2 VWC AP A7 3
HPRe He Z Rl RAIE T AR % 12 VWCAPELR = 2 #E- =
BE T R 12 gL 2 VWC » sk s it B e % () 3. 3) e e TS F e ff
VWC i % FER4ca B4 > 2 A% HE2Z VWC FHEFFHRE > 7 F i
WA 2 X - K2 R G VWC LR R P
(B 3.3)°

AEARE2Z R 4R 3.4 577  HREAH RS 6.7mm > FRBdLiez §
FRBM SR L > 2% 5 0 XPFAFARE T " W bR sem T > 25
WD RERIL > F A Bk R A TH RS RF N RE ) B8 2 2R
= 7+ TC & * 3 By Aw e BFHa 3 o L b 12 gL' TS H2 e

Bk w3 GokRlT A RIZRE pH T R IR R A 4 o 4 T EC B4
ook A e R R A 4o A 4o A S IFRY 2 T A S TS~ AS 2 TC < %% TC
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BLz b A ok R P BER S B kR AR A L n
TS g2 2 A KRB ASF o A Fif e Fok RGP AELAFTHA > 2%

*HE A TR J‘H,ﬁtﬁ TS%"”%T”E&&% v H=xE p/,] ‘v AS 22 TC 2 i J2 -

(5) 8 2t ok ABIES B HE R L2 B F

FPBRT ARG A ok A 2 ik F Ad loem (% 0 %) S & I 27cm
(%42 2)5 A4 AS 2L B wAJLIS 18 X TR PRE » 1 AJLE 42 2
BHFE3lom 2@ BB 2 LR AF RS TC g F A RE
POgL B 12g L TS 2 B AT IS A BE R H B Y 12gL
A 6gL! ) FATEIRIE 42 X 2 hg AW 382 32cm (B 3.5) ¢ = p - =&

FILT o goh HRE (R ok AIE) TRIZE 6 2 18 X ikdrte 2

kg

¥ 2

B> BthBd 17em™ 3 15cm > RBKEFT I8 X 218 > R F ik b 4 3 22

o

cm (% 42 %) JE PEE I A TN AS RIET o fEFRE A 4o R 20
Eyme s 2oL 2 @A 42 A E34em T B E pEEHBE  6gL 2
PRB T EBRE T 12 X (S AREHT § 0 AR 42 X 287 29em ;i 4 TC K
2B AEIL ISAPEEHBE P 12gL A 6gL! o B EIE 42 % 2
B A L3082 26em; TS AUz HHRB RS A Wik B > 6gL 2 B3k
Wik 42 % L 33cmE BNE I EBHBE > 120 2 B EKEFTS 12 X 4
FA 342 22 B 5 29cm (Bl 3.5) ek %‘”‘4\: AT E p BN Z P
Wi - SR R R B M4 0 1 12g L AS 2 6 gL TS 2 A Mgk 0 B AR
kA g 2 o

B R ERT R E R AR 3. 6977 o & P RT > HREZFE Y 20 cm
4v3 32cm; AS 2 W R 24 X piRERES > P 12gL A 6gL!
R8s 42 X2 83595 34em; A TCETS2Z R v R erafEF iR -=p
B X2 HBE T T AIRS 12 X TR EMAEAZ EEY 19em D 16
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cm v S EE A E B 4 T 26 cm (¥ 42 3) 5 A R e ok AL 5 B RS
WE R YRR IS 12 R AR B S 0 R A AIT L 54 R R o L m s
HEL2Z LB o

WRETS 48 X > Ep EEHREZ AT HHS 202 50 A 7 4 B Mﬁﬂldﬁ
2 HHE 19238 AR FAR S 2P AR - A F 2L SRS LR o 2 E p
BERIZAP I (& 3. 1) kBt 2 B FHFEAPELE v ASH TS
ZZPpE- TFREpEEEFR (3.

EPEET O RHRICEN L AER TR LR 0 P 12gL TS2 ¥ TG E
56 gREBE40gE (H T ED FIMEE L AS-TCE TS # ¢
7 12gLTAS 2 31 B F 2 12gL TS 2 2.0 g & i (% 3.2) 0 = p - S K o
Pt BRI e 2 IRE B T INGEE 2 AR S b IR E 1 12 gLTAS# 6 gL’
TS#. % > ¥ TG ER M 6gL! TS § 5 @ ¥+~ T2 G F 4 5 AS» =
S TCE TS HRESB M (£ 3. 2) 2= P s = pdE- > EHRicE ¥
POERE R 0 2R R B G H ek IR 2 ARE A2 IR RE R
A L ASE TS 2 55 €4+ » TC & 2 o

modR L RORHENES B > BhE pEENZ pEE- o EHRIEARA
kB E AL L o EpEET o 0L 12 gL' TS AuZz fEtht bidz 2 £ 4
B ZpiEE- TR 12gL'AS 2 6g L TS24 £ 4 mE T = p
- 2 12 gL TS ftrd EBeefl i R HBITARKE > D555 A X 1S

FE- 3 Z A2 R (B3.7) B A K ARG o

WAk AHERAA RS THE RS L ESTLRP
(=) 7 A0 e ok BRI B2 2 4 TR
ARERE A FHBEpH @5 7.0 TC 2 TS A2z 4 pH B4E% * 4§

BT > @ AS 2 pH RIZ$REpF > » AHELE -0 1 A2 R ez pH
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B (7.66) Bk REF > AS 2 pH BE ¥R epl > @ TC & TS 2 R/ > 4P
o P TS @2 pH B FoR B * B 4em T (£ 3.3)cF REREANF2 EC
EFHe L PR RHAE R e P U TS AJEE B 0 5 AS K
55 TC (% 3.3)

FREIRE AR VWC 3 45% 0 4 T e Bk Bl R S IR 1S 2
VWC: 4 ®d 532485 TS-AS Y TC» 2 5o% ok A5 * 84 2 3 »
212 gL TS 73%BF 0 @ 6 gL TC53% 5 #4ede ™ ¥ o R B 1 ¥ B4R
MR VWC 3 25% "URIBEH PR RS 13% (F13.8) « A J 7 4 kAl 2 g
VWC % 128 6% »ern4 12gL" AS¥r 12 gL' TS 22 VWC #a it ¥ #-k # pe
BB AB 5 35%% 41%;: M2 6L TC 2 16%# it H i plen ¥ 8 kHEe
EALZP (R3.8)  NFEME KED FIAILE R H 4 i 2% -

B2 EiES VWC 95 40% 0 & ¥ sk 2 v UR$ER 2 i VWC & 5 4
16%% 8% (B 3. 8) « kA EIL2 VWC ¥ > pe »d 315 TS~ AS 2
TC » i kA3 * oL GH 4 VWC 7+ 2 5 12g L' TS 2 3 k£ 5 353%3 69.5% »

Sk BB L ERRAIE 6L TC 4 7 kB M2 AT ™ F 9.8%3 47.5%
BB HBE LR AL (R38N FEMF KE D FIACIP R H 4 m sc

AHHRE>G  FRE2ZBRDELFTRET 2 et ¥ @B e2 &k A
BRI 50 X S 3atic h HRE A e kA AR Y F 0 mmo ®
PRI X K e BT (R 3.9 m 2 F A REBEL ERHAFAR S
I5Smm:> g5 ¥RE{ 7E20mm > 2EES2 E355 1 mm (B 3.9)- ]\‘4\1
ok A EERHBRP R ¥ RERHAE AR 2 LB HARYD B
3 M&A S TC(10.8 2 13.3 mm)~AS (1.6  3.8mm) * TS (0.2 % 3.7mm)> ¥ &

BF OV b RN Rk R ‘ai\gﬁmi‘aﬁ ; m/ﬁ*/gfﬁri/\’?ﬁ/ﬁ}ibb % Omm (8] 3.9)

() 4538 0 i 4o kM8 B2 4 L2 F
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ot g 8BS EHRTE R AR (F3.4) 28 qeE (3.5 4 3.6)
Ak R REARIL o0 L ARIET o i % AS~TC & TS = 45 ok Rt 1R 2
FHAERRMFLE A 2K IEHR I HB ek ] AS I H# 4 H % 5 TC
2 TS (% 3.4)° 9 2} i S B KA R T"'*? Wkl ~ RO R Be s B

‘}?FHAS—E?TS%‘L/' PG LGS B E R Aem P H o 12gL AS F &=

—x

wET1lg &g ¢219g@;35\%&6yfrr%ﬁ§wu¢ﬁ6g1ﬂTs¢ﬁa

.
B

1780 g @ AS ¥ TC 2 3 T 3R@ ~ g £ PINE» * A EH 4em 2 3 5 3 TN

i\

\m%«

c

oy

LRARFIOE R TEE AR (£ 3.5 4 3.6) fEHhES BEELE (£ 3.5)
LGEE 2B L TR G Rk A B A TCR AS AJE v ko] K 5 TS
(% 3.5) ¢

RRENFRIET > G ok A F L ERKF 2 SRR HEER LS
S F P ERIER 4 AS H TC Z A B H e n 12 0 e TS FRIE% Y £
Hi4em T (A 3.4) 0 REIR A B kB AS 2 TC K 2 HE R b 3N fE LA

oL l@l]i‘?‘tﬁi‘?‘t ’ r’ﬁ‘}fj&‘\? TS%E‘J%?%‘J’E‘_" )/ I J“"Z wok A AS £ TC jed? 2.

%T€Kﬁ~i’aﬁf‘“"i§*ﬂ:€_i“a§4cn‘viﬂ’fﬁﬁtécTSiﬁﬂ'J Fie B H{Avd T o fE
BT E 2w P T g 2ol ' TSHRE -H e AUTR a8 F £ 8 (& 3.5
#.3.6) 0

ARHre L fEE S B L AS 2 itk R AR H S TCE TS
;ETcxﬁlj\ﬁ?l]—i"ﬁx;omll,ﬁfL RENFLZEABATE WAS2Z 5 &> g

ﬁ,\[ ’,;_,;\‘—,,.TC’H’ITSZ‘ :J_%I‘E.EIIJ&%};—O

# (Discussion)
(=) BokBMEAFTHCFEEI 2 L2 P
92 pH @3 4 ik A AS & TCpree B F L £ s TS ¥ 2 pH &
AT B2 R R AR K 0 L e i RS R E 2 (3. 1) 0k
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B RE R R &2 A F pH B 4o -k A Agrosoke (polyacrylamide gel) & =

T SR E A4 M et (Wang and Boogher, 1987) < & 4 4
PGS T KB T S FE QR P RS SR e (30X

% 5 1994; 3823 > 1997; Morvant et al., 1997) - Molitor (1990) %% /i i pH ™ '
MR Er RS XTI PRI AF2E o p PRI TEAT I LERBR
RITE 0 Fn i 6 o) R 7R R TR AL R
(Heiskanen, 1995) o fﬁ?’licf?'l@i’—’_ﬁi AR ZRERFRER > 2 W REFRNFT
ook TR A FHAE S T F@E ol p Boc o 1 12 gL TS = % g
- K2 AL BT ARR R BT L o

AR EBC @ ide ok Bis = g > 2 ups R E A 4eA F A (B 3.2 23
3o FE # ) 4 Wk A (a starch-polyacrylamide hydropohilic gel) 1 &l ik 4%k % it
HEIETS 0 M3 B kR T PR H ik EC B R A A T“"%“?,%,gv; ES A

AT 0% 2 4%ALF 0@

-

G SRS s RN 2 s # § 30% (Henderson and
Hensley, 1985) o & ¢z -k & € # 4 4 B P ¥ 3 LB F T £ (Henderson and
Hensley, 1985; Wang and Boogher, 1987) - ¢z & * ] T R R 2 N R RS
s 40 E 4§ (Ligustrumlucidum) 14 F 4o ok A (Liqua-gel) 2 At
¥ 12 0.5-1 % 1.5 &2 Osmocote 18N-6P-12K 573l 5 24 ¥ {5 12 iF-K & 4e 0.5 &
WAL H 2 R E R PR A4 15 Bt gl H WacE Mo G H I il
pOE 2§ @ ez w3 3 gk (Taylor and Halfacre, 1986) » % % R £ 48
W HBER 2 A2 8 AR § o
Wk A T kB2 f2 R > U TSE S > H=x 5 AS2 TC (R 3.3~ B

3.8 A B RFIGHANAL AR WG BT LT R I E TR RS2

(vinyl alcohol-acrylic acid co-polymers; acrylamide-sodium acrylate co-polymers) o

21



VIR A B A 2 o RAIPEG F AT R Bk A 3 AR R TR R R 2
Bookig & r g (Wang and Gregg, 1990) o ¥ 3 & i RH F BB 3T gt > @ (2
8 - kA k s 4 T "% (Ghebru et al., 2007) ©

AP H 2o RA G SR g ORI S 2R o mm AR 2 2 R

B MR ACTARBE R AT T LRI IR T RS KR

#

WRpR -AFAARTF A T% (B34 B 3.9)cn0 08 EHF - ¢ FEiE
:,{
2 ¥ %7 (Bradyand Weil, 2002) e 2 R 2 A T F B L BB R kA~ F 5 2

kd
A TR R TR T A KR GARFRL A

IR T8 HRBITHIRE A e Bk AR E X234 TP o N
IR SR 2D > BT A THAE > TR kS
£ o AR R kA 12 gL AS 2 12 gL TS 2 AR itz

e e

(C) AREBATE FAHALHS B 2 L2 B Y

922wl gk ERG 40% A BoRAS AT R ERF 10%3 30% (B
3.3) 0 it B S K BEES ST o BB ¢ 0 2 PEE- S b (CUREEAT
) e 12gLT ASC6 gL TS 2 12 L' TS ¥ 2 4 L4 mb ik (£3.2° W
35 -W3.6)c A B AFZKRENREKEFHF L 530 30% (B 3.3) Bgrw 2
ZAFFRHEREL 0% PPEF PRAFIEL 222 E9FKE c EF 0 TR
#oRE B €0 Ptz 4 & (Kuchenbuch et al., 1986b; Sharp et al., 1988; Saab et
al., 1990)  32S% H R A T 3 K BEF 3 L30%2 ASL > B 57 i 84k g a
REHITRAS K24 EBRD o

A R T KRR TREET R FUR TREE 10 g %
B Ea 4 FHEET FORES 13%E 40%PF2 fEtkE TRGEERE AR E
RE A FRIA S 30% (6 gL AS) & 20% (12 gL TC) m ¢ ik > TSRl % 2
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7@ & (& 3.6~ F 3.8 °Nelson (2003) 451 » mERH /1 F2 7 BF K

=k

(Container capacity) & % 30%% 50% > @ i § 3 ARl 5 10%3% 20% 9 + & &;

¥

RPN TR GRS 8%E 40% 0 e r kA A FE kR RS 10 2
30% > @ 12gL' TS A2z A F 3 k7 %E 70% (R 3.8) ¢ § NLEFEF > &

BERI2EZRFL (BRB W) FRERAF 2 KE & 15%% 45%2 F » &

Bk RN Bk AE AT KRS H e TS L3 67% (6gL") 2 73% (12
gL e B NP RS o r TS 2 PMER 0 f TG TR FA R
SR A FREIAG SN 0 FF AR HIR LT HE o - LA
SRR ERERT o 2 AR T LR AT AR F A 2 TR S

IR ¥ el R LR § o b~ S W2 N g N SR ERRiEgE 40 OO NEAE I 3 4

ey

# 7% (Taiz and Zeiger, 2006) o TS rd22 A B ¥ ic FI3L AR > @ ag = A B R

(.

FEDER? L R EREZENLE (B TRELRIE) I FHk- U
AL R A e kR T RGEHEIRS £ 1L AS AR 2 A RRE ¢ A
Fihom MR REREAFICA LR AT L AS BRI 5 R Y £ AR
o R s TCASE > a AFRe TSH2HRENEL (43,4435 2
3.6) -

vm SR RS B P R A o RRIA F R A T BT 2K E 0 GR
WA £ £ R NEORIRET 0 T FUR L ic S BB IrdEtk: L2 B8
1 e 12gLAS # 6 gL 2 12gL TS ¥ 2 £ MfiE o @ 1k RERE 44
BAREPFAAL AT KR EIEAE F R RIS T 52 12217 AS

@ﬂﬁi%mmgo
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Table 3. 1. Effects of hydrogel and irrigation treatments on plant internode number and
leaf chlorophyll reading meter (CMR) value in Lantana camara grown with

sandy loam.
Hydrogel rate Node number CMR
(gL 1D’ 3D 1D 3D
0 20.2 bA” 18.0 bA 40.5 aA 41.1 aA
Alcosorb
6 23.0 aA 19.7 abA 37.8 bB 42.4 aA
12 21.5 abA 22.8 aA 39.7 abB 43.2 aA
TerraCottem
6 21.3 abA 19.5 abA 40.1 abA 41.8 aA
12 23.0 aA 20.7 abA 40.6 aA 42.3 aA
Taisap
6 19.5 bA 22.3 aA 39.9 abB 43.0 aA
12 21.3 abA 21.2 abA 39.8 abA 42.3 aA

“Mean separation within the same rows and parameters (upper case) and the same
columns (lower case) by LSD test at P < 0.05. (n = 6)
Y1D = Daily irrigation, 3D = Irrigated by three-day interval.
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Table 3. 2. Effects of hydrogel and irrigation treatments on plant dry weight in Lantana camara grown
with sandy loam.

Hydrogel rate Shoot dry wt. (g) Root dry wt. (g) Shoot: Root ratio
(gL 1D’ 3D 1D 3D 1D 3D

0 8.7 bA” 53c¢cB 4.0 bcA 3.1 bA 2.2 bedA 1.7 cA
Alcosorb

6 10.0 abA 9.2 abA 4.0 bcA 3.3 abA 2.5bcA 2.9 abA
12 10.4 abA  10.0 aA 3.4 cA 3.1 bA 3.1aA 3.3aA
TerraCottem

6 9.1 abA 7.4 bB 3.5¢cA 3.2bA 2.6 abA 2.4bA
12 10.1 abA 8.8 abA 4.1 bcA 3.5 abA 2.5bcA 2.5bA
Taisap

6 9.0 abA 9.9 aA 4.3 bA 4.1 aA 2.1 cdA 2.5bA
12 10.8 aA 7.9 bB 5.6 aA 3.3 abB 2.0dA 2.4 bA

“Mean separation within the same rows and parameters (upper case) and the same columns (lower
case) by LSD test at P <0.05. (n = 6)
Y1D = Daily irrigation, 3D = Irrigated by three-day interval.
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Table 3. 3. Effects of hydrogel and substrate treatments on substrate pH and electrical
conductivity (EC) with Lantana camara grown in.

Hydrogel rate pH EC (dS'm™)
(gL Peat’ Field soil Peat Field soil
0 7.01 aB* 7.66 aA 0.22 fA 0.16 fA
Alcosorb

6 6.99 abA 7.64 aA 0.60 dA 0.35dA
12 7.06 aB 7.64 aA 0.85cA 0.42 cB
TerraCottem

6 6.88 cB 7.35bA 0.47 eA 0.23 ¢B
12 6.73 dA 7.31 bA 0.70 dA 0.32dB
Taisap

6 6.88 bcA 7.19 cA 1.09 bA 0.51bB
12 6.73 dB 6.98 dA 1.91 aA 1.10 aB

“Mean separation within the same rows and parameters (upper case) and the same

columns (lower case) by LSD test at P < 0.05. (n = 6)
YPeat means 2 peat : 1 perlite : 1 vermiculite (by volume); Field soil means sandy

loam.

26



R34 GokAE BB A TARHI B BRI FARTEE Y ESF LR LY
Table 3. 4. Effects of hydrogel and substrate treatments on plant height, canopy diameter, and leaf
chlorophyll meter reading (CMR) value in Lantana camara.

Hydrogel Plant height (cm) Canopy diameter (cm) CMR

rate (g~L'1) Peat’ Field soil Peat Field soil Peat Field soil
0 14.3 abA*  15.7 abcA 9.8 abcA 8.9dA 12.0 deB 33.3aA
Alcosorb

6 13.0 bB 15.5 bcA 10.0 abcB  13.2bA 18.7 bB 32.5aA
12 16.8 aA 16.8 aA 10.4 abB 15.3 aA 24.3 aB 33.9aA
TerraCottem

6 14.2 abB 17.5 abA 8.7 bcB 11.2 cA 17.4 beB 31.3aA
12 153abA  15.0cA 10.8 aB 13.4 bA 25.2 aB 33.1aA
Taisap

6 12.8 bB 16.0 abcA 9.6 abcB  13.8 bA 13.8 cdB 31.7 aA
12 13.7 bB 16.5 abcA 8.1 cA 10.7 cdA 7.2 eB 31.5aA

“Mean separation within the same rows and parameters (upper case) and the same columns (lower

case) by LSD test at P < 0.05. (n = 6)
YPeat means 2 peat : 1 perlite : 1 vermiculite (by volume); Field soil means sandy loam.
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Table 3. 5. Effects of hydrogel and substrate treatments on plant fresh weight in Lantana

camara.
Hydorgel Shoot fresh weight (g) Root fresh weight (g) Shoot: Root ratio
rate (g~L'1) Peat’ Field soil Peat Field soil Peat Field soil
0 1.50bcB 231 eA 577cA  432dA 026bB  0.56 aA”
Alcosorb
6 200bB  4.85bcA 8.50bB  13.13cA 023bB  0.37aA
12 334aB  7.11aA 12.12aB  15.50 bA 0.27bB  0.46 aA
TerraCottem
6 1.72bcB  4.54 cdA 7.73bB 1122 cA 0.22bB  0.40 aA
12 3.03aB  5.09bcA  12.87aA 1322cA 0.23bA  6.35aA
P P o ||
6 135bcB  5.33bA 530cB  17.80 aA 0.24bA  0.30 aA
12 1.04cB  3.85dA 2.55dB  11.75cA 0.41aA 033 aA

“Mean separation within the same rows and parameters (upper case) and the same columns
(lower case) by LSD test at P < 0.05. (n = 6)

YPeat means 2 peat : 1 perlite : 1 vermiculite (by volume); Field soil means sandy loam.
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Table 3. 6. Effects of hydrogel and substrate treatments on plant dry weight in Lantana

camara.
Hydorgel Shoot dry weight (g) Root dry weight (g) Shoot: root ratio
rate (g~L'1) Peat” Field soil Peat Field soil Peat Field soil
0 0.54bcB  0.94 A 1.12cdA  0.94 dA 0.48bB  1.02 aA”
Alcosorb
6 0.68 bB  1.60 bcA 1.55bB  2.54bA 0.43bB  0.63 cdeA
12 1.11aB  2.19aA 229aB  3.02aA 0.49bB  0.73 bA
T
6 0.58 bcB  1.52 cA 1.41bcB  2.14 cA 0.41bB  0.71 bcA
12 1.02aB  1.67 bcA 224aA  2.57DbA 0.45bB  0.65 bcdA
S T
6 0.47bcB  1.78 bA 097dB  3.31aA 0.47bA  0.54eA
12 037¢B  124dA 0.57eB  2.14cA 0.66aA  0.59 deA

“Mean separation within the same rows and parameters (upper case) and the same columns
(lower case) by LSD test at P < 0.05. (n = 6)
YPeat means 2 peat : 1 perlite : 1 vermiculite (by volume); Field soil means sandy loam.
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Fig. 3. 1. Effects of water hydrogel and irrigation treatments on sandy loam substrate
pH with Lantana camara grown in. 1D = Daily irrigation, 3D = Irrigated by
three-day interval. (n = 6)
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Fig. 3. 2. Effects of water hydrogel and irrigation treatments on sandy loam substrate
electrical conductivity (EC) with Lantana camara grown in. 1D = Daily
irrigation, 3D = Irrigated by three-day interval. (n = 6)
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Fig. 3. 3. Effects of water hydrogel and irrigation treatments on sandy loam substrate
volumetric water content with Lantana camara grown in. 1D = Daily irrigation,
3D = Irrigated by three-day interval. (n = 6)
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Fig. 3. 4. Effects of water hydrogel and irrigation treatments on sandy loam substrate
hardness with Lantana camara grown in. 1D = Daily irrigation, 3D = Irrigated
by three-day interval. (n = 6)
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Fig. 3. 5. Effects of hydrogel and irrigation treatments on plant height in Lantana
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camara grown with sandy loam. 1D = Daily irrigation, 3D = Irrigated by

three-day interval. (n = 6)
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Fig. 3. 6. Effects of hydrogel and irrigation treatments on canopy diameter in Lantana
camara grown with sandy loam. 1D = Daily irrigation, 3D = Irrigated by
three-day interval. (n = 6)
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Fig. 3. 7. Effect of hydrogel and irrigation treatments on plant growth in Lantana
camara at 36 days after treatments. 1D = Daily irrigation, 3D = Irrigated by

three-day interval. (n = 6)
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Fig. 3. 8. Effect of hydrogel and substrate on changes of substrate volumetric water
content with Lantana camara grown in. Peat means 2 peat : 1 perlite : 1

vermiculite (by volume); Field soil means sandy loam. (n = 6)
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Fig. 3. 9 . Effect of hydrogel and substrate on changes of substrate hardness with

Lantana camara grown in. Peat means 2 peat : 1 perlite : 1 vermiculite (by

volume); Field soil means sandy loam. (n = 6)
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Chapter 4 Effect of hydrogel type and amending ratio on Torenia fournieri

‘Clown Burgundy’ growth

i & (Abstract)
g E—‘ “lx

2 F}=’ (Torenia fournieri ‘Clown Burgundy') 14 = f& i%-k 4| Alcosorb®

(AS) ~ TerraCottem® (TC) % Taisap DC-386A (TS) 4 & ] 4e 6 & 12 gL 0 F) B

1 1T(RF ) GFRERE

P e 12 gL TC 22 6 gL AS it BiEic & B HiE
Uik AS A )R
EAEY f4E > 1 ’T 403 gL

fiz o

d(mA) 2R RE Bk BH)iEE BE)=2:
AR ¢ E s B ET
5

A L2 ARE Eiie 3060 9% 12 gL'k R EiR

K e

Bk A AS 2 HA® ~ W LT R L FE AR
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- ~ % % (Introduction)

R AR Rl h B P SR A R R AR 0 R N RS 8

(Gehring and Lewis, 1980) e 2 it £33 8 B F @84k 8 > § B EHEIRP 24 £
# 52 Y 5 F (Gehring and Lewis, 1980) « ® 2 fE 4 & di j 1 7 HFw > £33 ¥
FREGEEI R G R RE N LR F L ATk REAF 0 AT

BT A ks Fla g ST X AR B

AR A A TR R REEF AT L REANE
P R ERERRE S (Bearce and McCollum, 1977, Wang, 1989) - ¥ 12
R A TRMAD R R BT T R E R4 o AT TR
R B EREF LR ea g F L B (Wang and Boogher, 1987) - Still
(1976) 73p &1 » J 1=‘Sunny Mandalay’ v/ 7 -k 4t 2. /i B AEAE v it > i e o 2
R REER A o

RS EPE AR A FRT G oF S B KR RER o wAR Y
A2 R EP TR SR AL R R 2 AR TR R R e RN R R e R RS
REAFHR - s Mg v R 2 R AR o TR T kA

TFHLE Fre A £ B

s #kLgr 3 2 (Materials and Methods)
(-) #HR
W FREREANTR i KB TR 2 B
MR R ER & AR (Peat based) B R Z R sk o e r 023062 12 gL’
2 kA% F (AS) B2 #: (TC) & Taisap DC-386A (TS)  #-ik R R & 4
kA LR EIBG S BRI FHEH (L4 x £21 x 3 llem) ¥ 1~

Bk (9 7.6L) e ikE pEi#E 1000mL p k-k— = o FRIR L e £4F o
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fi B384 2 Rl = > k% Fonteno and Bilderback (1993) 3% :h= 2 (*i4k
4) RN KRB M2 EUF R (2270 28~ F 7.6 24) FRD
BB AR M B g F KL BB RN A FR AR AL o d R
BhREY WA d 3R OEEREEF > kAT A EC R AT TS Hds o B

FPAE@AIB R > B2 RLT Bl R IRA P AR BRI R IR MR

=5

FREFERREL T B 60 AR F N kR AR RSP 4
TER -84 H120 105 CHic3 XIEE > abricE 8- H LN E 3 By
K

KBS LFICHE CRIHAEE BB R > B 2N

% B % k& (Container capacity, CC) :

CC(%volume)=(#-kE 1 FELE — wigcte (1 FTEL£R) / F BHAH

i % 34 R (Air filled porosity, AFP) -

AFP(%volume) = £ -k 2 8 / 7% B

B3I M R (Total porosity, TP) :

TP(%volume) = CC + AFP

L2 R (Bulk density, BD) :

BD(g/lem’) = 5zt A FER / F BHA

HipF 4+ (Solid space, SS) :

SS(%volume) = % X484 - TP
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SRR P BB SR B 0 2 2008 £ 8 0 25 p g ¥ 2 F
(Torenia fournieri ‘Clown Burgundy’) 288 # <43 %~ » 3> 2008 # 8 * 28 p {5 % 12
NAHRH g 0 TR AR E oA L T e

PRAFRY PREH- 5297 680mL /1 FFxfife- iEthe - G - 3#
SH 0 LERIES EAF o BIEAIEA L F Z X k- AR AT B R B op K
ERE o EEE TOREELI AT ALRELZL o B2 R Kb TfERA K2
i o RS ASEH F 5 2008 8% 28 p 2 107 15 o

XY HE 2 2% - =% 5 200 ppm N 2 20.0N-8.8P-16.6K 7 7 1257 4 200
mL (Peter’s 20-20-20, Scotts Co., Marysville, Ohio, USA) o {& k% 32 3" F1 4 2 3/ %
BE o RBRPFF % F A E (Datalogger DL2e, Delta-T Devices, Cambrige,

UK) a8 & 2 kR (iths 2) o

FEz 4 okH Alcosorb"HE T v & T2 E

SR AL PR RIS 2009 £ 57 20 p i enE L2 iR
(Torenia fournieri ‘Clown Burgundy’) 288 # x4 % » *> 2009 & 5 % 30 p #4219
D2 d R E ey T wui\f“/‘;ﬁ L iRk A 2. R o

PRAFTEHRIFHR- PR 2R RETRENE e kAR
(Alcosorb™) i {72k o A FAIE L RER L A 4 » AR RAHM0-3-69
2 2gL' 53R E - E 2T 220mL A FE - Btk - i - AR E
P & EJE 20 £AF o BIEAIL L A K5 KR T 30% P EE R (R4
BT X R EBIEH o EE TOREES AR AL RIESL (X 80 mL/
pot) e = ISR HALZ A FTHT PN RREF XL AR TR 2
BREFZ S 0 F ARSI 10 2B AHRE 5L 5 ¥ 10 275 U A RS ETK
EAREF D A K (P R 30/25°C ~ % & 200 pmol'm™sT) ix p pl B E & okE
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AEMBZREESEIHZLE 2SR 27~ 50k o B%RIZHF L 2009
EF621p12T7T26p -

R EFE - %4 - & 7534 200 ppm N 2- 20.0N-8.8P-16.6K ¥ ;3 457 L

80 mL o R FELFH L E T - BRI FUF % T F (Datalogger

DL2e, Delta-T Devices, Cambrige, UK) icéxif 2 £ & (*it4r 5) »

() #aAES
2 EZPBIEAD BB -FHAFTE SR L2 EEZIHE - 1T
M2 Rl B P ¢ Fepdk e (pH)» T ¥ & (electrical conductivity, EC)~ # 4 2 -k & ~

AREZEFAE N PREINES AR B EF2ZA AP ¢ 2T
EEFE TP - A2 Tadk - FAETFEEEHRIEENT L0
CAERB EFRFEES A OREZRIE D N AT

I ERAF I EHREZTERF L2 2BRE BRI EEY o 0 E Rk

(WP4, Decagon Devices, USA) p| & °

AEg ket B sk i ReEfoRk il o - X BRNEFREECE 0 LK

FET70 T Z AR EPCE

W
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-i-t_\.a‘-:
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cE)/ (B frE-io )] x 100% -

S
o

(=) Bt adr

WY B R 2K (Complete randomized design, CRD)° #cdy 14 Costat 6.2
(CoHort Software, Monterey, CA, USA) suit#flie (73t Ao 47 > Mk [ EFZL R
(Least significant difference, LSD) » 7 &2/ 7 2 F L 2 (P<0.05) ; @4

SigmaPlot 8.0 (SPSS Inc., IL, USA) -

43



= ~ %% (Result)
W R RERE N BRI TR F

FRERE AT LR B RAASTC 2 TS 50 WV HAZ FEFKE
SEFR A A B R ded LA AR TS AGE bt > H % 5 AS 2 TC (]
4.2) @ A FIHAECFAPE A2 RAR R RS R K AR B H e S TR o R g I
R E4RE A0 5 M B R L T IRA I TS AJLH R4 # AS 2 TC (W
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B AHRAHT FL LRy

ﬁ\ﬁ

(=) FRERE AT R e FokBis 2 4 L

FRETREANFR S AMIFE L EL AT pH ER 4B 4.3 477 0 & i
kA2 EERIL 2 A7 pH B R (pHO6.S) AR F LR ETCH p i
A PHO3» Mot e o K4 kB H 2 A F pH EEASIRF B s 4ei T 0 &
PR = X - 2 pH B0 RRG AR L 6.3 8 6.00 11 Fik 4e ool
& p#EiE4 2 pH @_“s?f/%@s'l_f%m@q dedm T 11 6gL TC® 12 gL TS 2. T % tf
B > TRGEAFEA LT 562 57 Hi sup| e tRietnin o = X ¢
- IR 5 & Rk R AEIL2 pH E G AL R 4em T % 6L TS 2 pH &
[ RdZis 25 PR F MO A b R 2 R » T30 dZis 48 p B MiE 53 -
ER S A 12g L7 AS ¥ BT R 45 T b g o EARE S
48 L2 A FpH e SF g bt R RERE A TR be Bk A4 F pH R B FH
Forae 6 gL TS 20 AJL S pH T % IR S 0 2 R ASEH
FpH F kg E8E -

AR 4~ o lBES 2 BC B398 30 R 4o ok Bl SRR e o RS B 4P 1L
4 12gL' TS ¥ 2 23dSm % Pt ASETC H2 A FFEC EF358 5 09 2

08 dSm’ > AT * HE A A Ft (B4 4)o 5 p @iz = pisig- = * i
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do ok A K en A T EC B3Rk 7100 03dSmT T 0.1dSmT {5 A £
RR A RA AS F 0 RSB B EC B R ADS S M B RS FHF 0 F Pk
e 6 gL' AS ¥ %Y F EC L5 0507 dS'm' > @ e 12 g-L"iﬁm 513
dSm’ s iz X - S 807 10-1.5dSm 2 B (W 4.4) ¢ e ok TC
2 AFECE M4~ 12gL 6oL ¥ F 0 R LB iﬁf_fﬁv*fﬁ‘ﬂ" Bl o A #HE
2 ECE#02-04dSm" 2 @ = 2 - =¥ 2 4 FECERE p#E+F (W
4.4) c e ok A TS > & p ii?’liff@i"—_ﬁi A EC BAEPFR R4 T > LIS
48 A pEi 4 62 12gL TS 42 AFEC B4 5 082 1.6dSm™ » A= = i -
ALY o e 12 g-L'lJﬁ*’?éﬁ.%FI% RPEA P i 25dSmT > B AR AR ¥
@ i e 6 gL & Bl 1.4-1.7dSm’ 2 & (B 4.4)c + 87 > 4 F EC ke 7
de2 R A A B e d B e o W FARY A3 RA L TSYASZ2 TC» @ = X &
B - T RE P wEH2L ECER -

FORCER S A e~ BoRBE R 3R R (VWCO) 5 47% 0 8~ ik AS
23 TSJﬁmVWC A 60%% 69% i A A E m A EF A 7 e TC 4 »VWC
SRR AR R e A R4 0 62 12 gL A MG 54%8 58% (W1 4. 5) » A e ok
HF 2 VWC 0325 B 7 420 37%-50%2 FF > @ /% AJL T g EF L8 (M4.5)-
Fe ok A AS F 2 VWC 325 (7 (5 T rtde » 1217 F P R ¥ 6 gL AJL
2 OVWC SERsk PR S 4o @ e 0 A = % - 2 RgReh VWC 5 p ik ¥
Mo g AR F 2 VWC RS o A 4 682 12 gL TC § 2 VWC 525
BELETHHRERFFT LR P A 0 K 0E R IR o e ok B TS
F2 A VWC e » 28 ok B E R E R 12gL F R 6gLT 2
BT o P OEGERER T R Ged R0 @ 2 T HE- S F 2 VWC P RO E poiE
(Bl 4.5)° B e ok B 6 P OBEH S MAE 2 KR > 28 BRH%em 2 2
A LTS B2 A E K BIRAS B 0 Bijde TC AR BEFH 4 4 AR 2 K R -

AFHREE AR 46477 > HRE2Z A T4 4R 2 2.6 mm > @ K #
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BT 5P BT e x okom TC % 2 5 FAL & %1 RIS $HR8 Il s - = % i — =
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FE bt Aok RGP REKATHR > DS AR AT R

TS Jﬁ’”%*@)}?ﬁﬁxﬂ' ’—y—."‘\p/,] ‘v AS & TC % f v X U & Bi%?éﬁiﬁ)i"’\%?f_ p
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(=) FREREANFTHS R RAHTE L2 2 £ 27

TP MERAEIET ¥ REZ B d 1lem (% 03X) 2 E T 32cm (% 48 %) (]
4. 7)o 12gL  ASHFZHANASLUE H 6 X PN HEL Y 2 L EH 0 ¥
%@230%%&$fﬁmgﬁﬁﬁé,ﬂﬁ6ngw 2 B AILS 18 X B A
MOTH PR kA AR 4D 28 em (M4 7)< 4 TCHL A U HELER
HEAR RREBAFLIHRBINZIHRE T aw*HE 2 L8 (B 47)-
TS 2 }hB A5 6 X TR A M H R e EIT 30 X f2 2 E R L2 HHkEFEA
P e Z AGEE - ARILT 0 N RIS F AR S A 2RI o
FEFRE ORI E X (B 4.7) 0 2 & 0B 415 S e

TR T2 2 RERF AR R e kB TC 2R edp g > 4 6
gL AS Fuk TR HRAIER PR OTHRE 2 U TS RILE 2 R

i (@48)°::&/§‘/§"” BEPEFRIEATHFLE (F4.8)-
Eﬁﬁﬁﬁ'T#&”ﬁ%%ﬁﬁmT’uTﬁ%ﬁwT FhIOAISHRE
2 6gL  AS Ak v BRI L 12gL AS#2 62 12gL TS &2 > A = 2 kiR
- EELTF ST ARSOP R ONE R (R4 D)EPEANE p s
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A AS £ TC A2 K i (4 4. 1) -

PR AIL T 0 i e 12 gL TC ¥ 2 1 MGG EP B HB L
e 6 gL TC & Pl 44/ e dp 3§ Zpiv AS 2 TS F i > ~ vk 4 TS F 5 #5
Bl ¥ B (R 4.2) 0 Ao oA 2 Xk - SE 28 PN ERT PR
Mot TC 2 2 % k- 7k 2 i S 0 AS 2 TS AL f 2 4 1} 3Ric &
RIASE B Ak I TRl H 7 BF AR RHF 2 28k 2 HR
R RS TG E 2 ARG PN AR AR (£ 4.2)cF pIEBHR R &
IR T I E 0 58T kA AL R B F AR I e 12 gL' AS % K2
WIES 229 MF o w2 R EE- A2 VRS L EERILES O RTF 6
gL' TS e ¥ 2 o5 2 g s dake A FRIEE AG HF LR (442

FEL AR RERE N TR FRMTC F 2R £ 2 BT 5 90

me &fisg,g:'zﬁ%ﬁﬁ.@ Foe 6 gL AS %@ A e 12 gL AS6 gL TS

wh = 1 Rk A Alcosorb® HEF 2R v &2 88
(=) BokAs REHEATRE AT BE

FREREAFTABE03-6-92 12gL"ASiR &1 A -4 pH 4
Tk A v B3 e b Y %\'}f]: 4y f,ﬂ:’ké‘ﬂj'ﬁi pH 655 ™ > @ &3 P ’T 4y
12gL" %2 pH6.8 (B 4.9)c 1t 4 AT ¥=i¥ib ) 4 F2 pH @307 %>
Ot kAl 2 S 5.8 MM HE R 62(R4.9) 4 T4 BC B4
Bk AT H EH e LA 12gL Vi 1.0dS W o BHEE ¥ 2 il A R
2 AFEC B BEF T > L ok A B A B BB H S 12 gL' #
® % 0.5dS'm™” (B 4.9) -

%'w?]‘*‘c Tk W2 BA A ARG 04 mm> @ ,,T*c o kA AS t8 2 A R R 32
5 0mm (Bl 4.10)c ;#2k:& 7= 0 A FA R & KR AS W b3 e @ R0
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Relez i ARG 3.7 mmo Gl B P B MRS 92 12 g'L'lﬁ y F
OAmm(@4J®oﬁﬁ%§ﬁi}@’%ﬂwn%$§ﬁ.ﬁ?§$iﬁﬁ%§ﬁé2W6’
SRR BB S AT F R A 430 30%E 40% 5 B HREL AT
KBS S51% ok BAIL AR BEEw BH D 2 43 60%3 3% (K]
4.10)2 B o GBS I B A b o RA] 2 ok i 17 500 i e R A L i
BAEMER e n 0 0 BA L 1514513 & 13 50 BR AR A okl

%= e () 4. 10) -

(=) WokAw* BEFEE 2P ERLILLPEE

ﬁﬁﬁ%uﬁ%ga¢ﬁ3yﬁ%¢mAsag$&ﬂ X A
FLERMFLE - EVESFPF EUHBEANS 32 Foc kA F o0

XL 9g-L‘1ﬁﬁ&$ B @5 36 (B 4.11)-

TR = F s 2 B A3

=K

R PR B B ER T
AEFHIORNTAL (44.3) EHRLEALA G A ENHEEE A3 gL K
BB R 800K iR 6092 12 gL 2 & & 1420 65° 0 BT bk b I E
A&~ % 3 vEE (B 4. 16) -

Ppks PIGCE B E R 32 6 gL FRF B THER AT L
BooA fEpRE IR TG E S EHRE R4 62 OgLT R e 3

AR HEERETLAL A e 2L FhK (R 4.4)

(Z) FokAHT EL 2 Pl ek 2 mz B

b okl o A AR BRI AR 412 ST o SRR 4T K E
WEDRIS - X Td S1% 3 18% 0 & e ok AIARIL 2 T E ok B DT ETK
ts = o¢ﬁ3g1ﬂ)\; 6gL") 22 QgL' 12gL") = gt 20% o

HR w2 F R ORE B BKEF S 2111 MPa B A2 4 -0.9 MPa
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13) -

HREE P ApHZKENEREEA X > d 96%"% 1 66%° % &= e i
,gmﬁgwgmﬁﬁﬁ?%%(@44®o%%kég%ﬂf’@%3ngﬁz4:%w%?
KBED TT%E E A= 0 AR 6598 12 gL F ek e p oA Bt

83% ~ T3%3% T7% (&l 4. 14) -

= ~ 3t (Discussion)
() * B E-RABFEREFREANTE 2 BE
FREREANF R RREA T pHERFFRT B 6L TS &
WERIE(TY 2 pH T MR HF R SR < (B 4.3)°Nelson (2003) 4p i@ 2 A 22
BpHE: 54365 A A% AF A pH5.6 1 6527 vt R -
i § EC % % ]\%ﬂﬂ\%nﬁiﬂ HAvm e Pt RD X 20 &AL TSYAS 2
TCAJL » @ = % i - % p 52 ECEF (R4 4 2§ &RATA
Fipse ok A2 A pH 2 BC 2 &% - § 8000 28108 B2 2 F odn o7 -
“%TC/%@i?fﬁ¢ﬁﬁ%wwgm@ﬂwuf? R 7 K8 2R EH 4
ajﬂ’*umﬁngzﬁ?g¢§@As&g B O(R4.5) sk o g
4R § NE R J\ﬁxﬂ e B dem P A o A LFIEEL T (R4.2) e
Alcosorb 7 TS A 6 gL' 2 @ F 3 %51 10% > @m 12gL' TS { © 1
5% @ M@ E om TS edT2 R EHKEFT I8 X (52 kB EFH T2 L 3
beo AFHF K LSSk F SV A RFZ - o ¥ A (pine bark) &
AR FHS = 4l 2 f Fipse ok A 10 FRIVHA AR GKAAL § B

AR RFRFARLTRFRBG BB ed LA A F IR T
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(Fonteno and Bilderback, 1993) = Nelson (2003) 3% 5 4 B id § & s 1R
2. 10%x 20% -

FREANFRRIZAMBA S 0.11 gem® (B 4. 2) » & Drzal £ 4 (1999) %
deBoodt §= Verdonck (1972) *#ti#]2- 0.109 2 0.203 grem” AR > fe A fiEde 2 s
# 4§ F 0.64-1.20 gem™ N (% ¥ > 1987; Nelson, 2003) » 277 & & 5 h B § A
ZARB A o R RTFWRE AT A ROk 0 A AR R R RCRR R A
BT R L ASE TS AR K 2 TGRSR (F4.2)0 @ 4 FA & kR
Fc BA G A P T A TS E TR IEREA X Lk ASE TC & (W)
4.6)c FAicFRBEEREATHAXE TS AFHARS 2T { 2H &4
A

REPRBTLNFARAGIPEE- ZF (B4 6) £ IEFE S EEAF
PEORE Bt 0 # 4G B 7 (Brady and Weil, 2002) » ¥ - 2 6 0 E) TR

Ptk A FRET F 0% A (CucumissativusL.)w £ 4 i A EA fEPE R

dem A5 v ou BE-KBAEZ T % (Al-Harbietal, 1999) » &7 -k A2 ok 4 4
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XL R E R Py 4o e kA TC 208 jt B LA R 0 F p o kRgE
AR B AT A g A RGBT E A L AdF s 2 as kA
okt 6 gL F 6 RMEN 12 gL ASLF R E (R4 15) P kL 2 bC
£ e 12 gL’ Fid (242 b e @BickFHRF o FLL :smiu;:i?:sgz%h
REw-k 2 7 ente 48 % 8 (Henckel, 1964) - ’}‘ﬁ e oA TC & EEE ¥
oozt £ DRdEicd B2 S P e HEFRE (12 gL 413

L ©
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I

Vi CAESE IR SN =l e B
e 12gLT F LR (R4 7 R4.8)c A FLRIHA b 6% 12gL" TS
PF3a% i 97%3% 99% > @ FARE At E M 3% (B 4.2) 0 ARE%REFHRE TR
BT TS e H 2 FeoR AR F G P o 2 AT REED G LEA <o &
R RETRAALY O ERPAFT L (4.2)0

FE A FoR M TC 2 RFE AME AT RJLY fizF > Lj ot * £
b AR ASE 2 fEthE R AR TC RJZEH L > LFEFNFES T HE

it L HHTE2 R WPE D ER A AN EMN e BRBTS L2 F ¢ ok

SRRl R G SRR AT AT @7 L AR A e T 2L 7 # pH -
EC &2 wokit & 8 b 1 i A4 fO9 kAR ARk > £ & 7 S Bl Es > b

HEBAPPRUKALDE - L AXERLAS Wi E- Hg v MB2 7] -

(Z) k& Alcosorb™# & #13 Ffw 4 £ 2 B

"7 e A R k@ Alcosorb®4r » R R EIR & 4 FREZE 2P B
BoFEEE B E LRI ERICE P UHBLEE 3oL RE (£ 4.3 B4
1) » RAEFCRAH TR 4 EREFFFFE g2 A (B4 1) 2 i
Sl b (B 4.10) « E %325 (SPAD-502) F_rt 2iphdf e i p| 2 & ehi 4
BoaFifey?  ERFFFEER* 80%F fr & Dimethyl sulfoxide (DMSO)
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FPr2E S 3722 AM o w7 Y RPl TS AAHDESEZ 7 £ (Yadava,
1986)c » EFF EFHF2ERALE Y §F EARE LB AL (Madakadze et al., 1999) > #&
SFHET Y U A E P APpHF LA (Richardson et al., 2001) » ~4#7 %
P R ER R B R R AT R E R e P2 PR R A A E kA
TREERS G e WESRIEE P A FLEC B ERKHAER A
2 (Rl 4.9)> r_-;/‘%;‘r A (R TR e fE k2 ARl K o
AR Bk A AT FOL 2 T W BT SR IR R TR e iR
Hetfe > ARk AF BB S AT ik R A FREBAT R KA
FRETS »a B2 AFER > P32 EBEFERE R & Bt 4 £ &9
AR« &B BT E 2P SR RE AT 4 3 gL ok Alcosorb”
FRREEE
LKA SRR BRI 2 ERE RS PFRRE (Bl 4.12)-d 4 F
Wi kETHARPT I AR kA g7 kE ({7 KE-EHRE N
ZAFEORER) ECRES - R WBSH G K ERH ST E B P TETR A X
BAFZRE2 R A AEHTYE (R4 12)  EF P SESpHILELR
AR L fFp - B TR E - ER AP EETIHZTLEY F BB
ka2 dp e Bk AT R TR 22 BT R 6 2 RV K 5 (Bearce
and McCollum, 1977; Still, 1976) « zx 4432 4 ’}‘f e ok A TR ¥ H IR

BEEAR KA R A R B E R KR AL R 0 D sk kA AR R A

i‘g%t o
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Table 4. 1. Effect of hydrogel and irrigation treatments on flower bud and flower
number of Torenia fournieri ‘Clown Burgundy’.

Hydrogel Flower bud number / pot Flower number / pot
rate (gL DY 3D 1D 3D

0 75.3 bA” 30.7 aB 33.1aA 0.1 aB
Alcosorb

6 71.7 bA 29.7 aB 10.0 bA 1.1 aB
12 98¢ ---X 02b ---
TerraCottem

6 103.4 aA 36.9 aB 28.3 aA 1.4 aB
12 112.7 aA 32.7 aB 37.7 aA 1.3 aB
Taisap

6 53cA 5.0 bA 1.0 bA 0.3 aA
12 9.8 cA 0.5 bA 0.7 bA 1.0 aA

“Mean separation within the same rows (upper case) and columns (lower case) by LSD
testat P<0.05. (n=7)

Y1D = Daily irrigation, 3D = Irrigated by three-day interval.

*---indicated plant died before end of experiment.
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Table 4. 2. Effect of hydrogel and irrigation treatments on plant dry weight and shoot to root dry
weight ratio of Torenia fournieri ‘Clown Burgundy’.

Hydrogel Shoot dry wt. (g) Root dry wt. (g) Shoot: root ratio
rate (gL ") 1D’ 3D 1D 3D 1D 3D
0 9.3 bA” 8.1 abB 1.08 bA 0.70 aB 8.7 bB 11.8 bA
S _
6 7.6 cA 7.1 bA 0.80 cA 0.44 cB 9.7 bB 18.0 aA
12 3.6d ---X 0.34d --- 229a ---
""" TerraCottem ' e W |
6 10.0 bA 8.1 abB 1.14 abA 0.52 beB 9.1 bB 16.1 abA
12 11.3 aA 9.0 aB 1.33 aA 0.65 abB 8.5bB 14.1 abA
______ = alsap _ P .1 . _
6 2.0eA 1.3 cA 0.17 dA 0.12 dA 12.7abA  11.4bA
12 1.0 eA 0.6 cA 0.11 dA 0.04 dA 9.4 bB 18.4 aA

“Mean separation within the same rows (upper case) and columns (lower case) by LSD test at
P<0.05.(n=7)

Y1D = Daily irrigation, 3D = Irrigated by three-day interval.

*---indicated plant died before end of experiment.
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Table 4. 3. Effects of hydrogel Alcosorb”® treatments on plant flowering of Torenia
fournieri ‘Clown Burgundy’ grown.

Hydrogel Daysto  First flowering Flower bud  Flower no./

1 . Angle’ (°)
rate (L)  flowering node no. no./ pot pot
0 15a° 7a 27 a 5a 81 a
3 15a 6a 28 a 5a 83 a
6 16a 7a 29a S5a 59b
9 16a 7a 30a 5a 55b
12 14a 7a 29a 6a 62 b

“Mean separation within columns by LSD test at P < 0.05. (n = 10)
YAngle was measured between medium surface and main stem.
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Table 4. 4. Effects of hydrogel Alcosorb® treatments on plant dry weight and
shoot to root dry weight ratio of Torenia flunieri ‘Clown Burgundy’

grown for.

Hydrogel Drygaeieht Shoot: root raito
rate (gL Shoot (g) Root (g) (g/g)

0 2.22 a 032a 7.0 ab

3 2.10 ab 0.36 a 6.0b

6 2.13 ab 0.28 a 7.6a

9 1.81b 0.26 a 74 a

12 1.76 b 031a 57b

“Mean separation within columns by LSD test at P < 0.05. (n = 10)
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L eaf water potential (MPa)
S
(@)

'1.2 T T T T
0 10 20 30 40

Soil volumetric water content (%)
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Fig. 4. 1. Relationship between soil volumetric water content and leaf water potential in
Torenia fournieri ‘Clown Burgundy’.
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Fig. 4. 2. Effect of hydroger] amendments on total porosity, container capacity, air filled
porosity, solid space, and bulk density of peat-based substrate at 4 weeks after

treatments. (n = 4)
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Fig. 4. 3. Effects of hydrogel and irrigation treatments on peat-based substrate [2 peat :

1 perlite :

1 vermiculite (by volume)] pH with Torenia fournieri ‘Clown

Burgundy’ grown in for 48 days. Bars indicate standard error of the means. 1D =

Daily irrigation, 3D = Irrigated by three-day interval. (n = 7)
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Fig. 4. 4. Effects of hydrogel and irrigation treatments on peat-based substrate [2 peat :
1 perlite : 1 vermiculite (by volume)] electrical conductivity (EC) value with
Torenia fournieri ‘Clown Burgundy’ grown in for 48 days. Bars indicate
standard error of the means. 1D = Daily irrigation, 3D = Irrigated by three-day

interval. (n =7)
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Fig. 4. 5. Effects of hydrogel and irrigation treatments on peat-based substrate [2 peat :
1 perlite : 1 vermiculite (by volume)] volumetric water content with Torenia
fournieri ‘Clown Burgundy’ grown in. Bars indicate standard error of the means.
1D = Daily irrigation, 3D = Irrigated by three-day interval. (n = 7)
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Fig. 4. 7. Effects of hydrogel and irrigation treatments on plant height of Torenia
fournieri ‘Clown Burgundy’ grown inpeat-based substrate [2 peat : 1 perlite : 1
vermiculite (by volume)] grown in. Bars indicate standard error of the means.

1D = Daily irrigation, 3D = Irrigated by three-day interval. (n = 7)
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Fig. 4. 8. Effects of hydrogel and irrigation treatments on plant canopy diameter of

Torenia fournieri ‘Clown Burgundy’ grown inpeat-based substrate [2 peat : 1

perlite : 1 vermiculite (by volume)] grown in. Bars indicate standard error of the

means. 1D = Daily irrigation, 3D = Irrigated by three-day interval. (n = 7)
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Fig. 4. 9. Effects of hydrogel Alcosorb® treatments on peat based substrate [2 peat : 1
perlite : 1 vermiculite (by volume)] pH and electrical conductivity (EC) with
Torenia fournieri ‘Clown Burgundy’ grown. Mean separation within time (Initial,
final) by LSD test at P < 0.05. Bars indicate standard error of the means. (n =
10)
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by LSD test at P < 0.05. Bars indicate standard error of the means. (n = 10)
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Fig. 4. 13. Effect of hydrogel Alcosorb® treatments on changes of leaf water potential in
Torenia fournieri ‘Clown Burgundy’ grown in after water limitation. Bars
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Fig. 4. 16. Effects of hydrogel Alcosorb” treatments on plant growth of Torenia fournieri ‘Clown Burgundy’.
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Chapter 5 Effect of hydrogel amending method on growth of bedding

plants under different temperature

i & (Abstract)

LR g 2 (Impatiens wallerana ‘Accent’) ~ w £ fLjs E A xR iF g 0
(Begonia semperflorens-cultorum ‘Super Olympia Pink’) % 4 ¥ ¥ (Mola cornuta)
123 gL 1%k #] Alcosrob™i® & Z 4 (Mix-AS) % A {87 40 (Bottom-AS) ik %
REAFP > TP RE 3025 2 20/15 CHBET > SE T 7 Ao oo kA
AS m s 2bp g e B0 p R TR F BB e FAAERERE
AR R RE TR R BoRAAS 24 K AR L RAING S ok
HEEZ TP E BB 0 X F £ £ % (Duranta repens) 4 9 gL iRk
ASR Exk4edtm 2@ £45 5§ 2B FH2 FHESkET w2 "J de o RR R
RFEEBER B L L2205 I MR FERPREF o FE L EFNGEF

-

SERBT A LR GRS R OSEARET &4 F R A kA
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- ~ @ % (Introduction)

THEr B RC N2 BY o SR AR R G AR o I A (4
(Gehring and Lewis, 1980) c & 1T 32 P F @ 84K » ¢ BB p 82 &
#FRRY Wﬁﬁ‘r

W R GERE R NS AR kA ERARARZ M THA
THORTEERT I ER O EFEARY ST o F AT SREET B ERH
B AIR RE AT SR AR AT F LR B R T
TR kT A -
CATRBER EHEL L L2 ZENR TSR FP AT LA 1R
B2 k3R ERNOi KR I o SRR R R FT e T iS4
AR RS N 2

B

s #kLgr 3 2 (Materials and Methods)

%

(—) #%- 2PRERATREKBFLT 22 A2 BE

SRR FIRS MR E S 7 2010 F 17 13 pFdazi g i}
#° (Impatiens wallerana ‘Accent’) ~ = % #: /% # ‘4z & F & 4 %’ (Begonia
semperflorens-cultorum ‘Super Olympia Pink’) % 4 ¥ ¥ (Mola cornuta) 288 & < 4
F oA 2010 & 17 14 p LD 9 AR FRE R 0 BB AR E Rk
A 2. e 2 o

£ 4725 2 385 A0 0 4 KA Alcosorb” UL A 5 ik A iE ] 12
3gL! # 4 4 R E (Mix-AS) » 2 ook HUZH 80 mL 7 4 47 2 A3
(Bottom-AS) ; 12 #"J fo iR H RS HRE S 2 G ¥ &g 2 (Control) %
'Lk jE e (Control water limited, Control WL) o # 2 /i F AR 3> L & g (5 4
20 mL > - fith e R 2REVRZEHFF2FFTRELFRUR
AL FEENAIRP R P/REAEAIZE 30/25 & 20/15 C 0 HRE X AE K 200

pumolm>s' o & — 2R % - ESH = LA FA4F o I FIEBHB LA R A
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7 kB O 35%PFIE 7B PURIEERIL ) Mix-AS 2 4 R 7 ok £ K3 30% (2
TR B EE) PRI PRI EE A (VBB =) EIEN
foR#EEL AT LA RE L (X 80mL/ pot) e B2 A7 A A L L TR
RERGREERI LR INFEREFISALALERY &2 L2 EHRE 1
FRE p TIGLE o FERASIIF S 2010 17 13p 2279 1p o

#F&R Y EFwS 7 200 ppm N 2. 20.0N-8.8P-16.6K ¥ % 4+ 9% 4L (Peter’s
20-20-20, Scotts Co., Marysville, Ohio, USA)- =< »

(2) %= FRFET L p b RkARE 2 EREV AL LLPP
$EHR LR L% FR) T3F £ £ %% (Duranta repens) #48 » §
FAES AL A Y 0 FHRE A 3ems BF S @I AT 1224 %

Mg T PEBAFTREFKBL L o & - 2L PRI FdZI10E

fF RS s e 4 (pH6.12 1 6.63) (&1 % = Ridsk— 4pk) &2 A%z 9 gL
AS iR & > & 2 fEfe - R0 1 %i,”]t ook A RS MR ELN N S WS
sﬁzg— L WA GEIT UL R o B i k- T2 E > AN ESE
km s L RIE - XA MM ZKE > AT pH 2 EC RI* i K plE o 2% A
%% :2009# 7% 16p3 107" 2p % %% 12009 # 117 16 p 3 2010
£ 1P 28 P o REB B E P E S BB R R R B

REHEPFESFEF - 07 200 ppm N 2. 20.0N-8.8P-16.6K ¥ ;3 457 L
(Peter’s 20-20-20, Scotts Co., Marysville, Ohio, USA) 200 mL > ¥ 74 § % FH < f &
(Datalogger DL2e, Delta-T Devices, Cambrige, UK) ic47F & % £ B (Fitdkr 6 ~ 'itdk
7) e

) AP
2 L2 RIEAD o FERF - FHEREEERFE o 1 THIEZRE

BPAHMBITRE MIBEAPLPIEINTETFHR -

I
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(z) 3t ed7

WY 2R (Complete randomized design, CRD)- #icdg 14 Costat 6.2
(CoHort Software, Monterey, CA, USA) st fie 7zt adr s ME | HF LR
(Least significant difference, LSD) » 472 7 £ F £ £ (P<0.05); B *
SigmaPlot 8.0 (SPSS Inc., IL, USA) -

= ~ 2% (Result)
(=) Bkl ® = g A R 2 RS

A FoRB AR EAF? A E 2 BRAE 0 A F pH fgiﬂ*}sg__ b2, BC
BRI e kA2 SR (RS 1) d A TR 3K B kBl & 7
Fhd AT HRE > FoRBAIGF S FL ZREMNEK (5.1

We- AREART RKAHT T2V ALY

() P FPEARTREBHET 22 A2 BT
1 2 i i

BE (3025°C) BB o 2R TSR 4 R AL ¥ Sk R 2 (Control)
NEREF 18 X othB L 42em TR F R 8S5ema B H E %1 & 5 49 (B
5.1 F FRJZR 2 iR 2 EH AT FEREF LR o "URBT S RI0G e okA]
(Bottom-AS) 4 2 {5tk 5 K 1§ & P A M0 I ¥ EkERE s 7R L 7 1Bk A
(Mix-AS) % £ Ukt e (Control WL) 2 F § Wi RI& & ¥ S KR e g ¥
A3 (BS DemiE QUIST) BT > ¥ EEHRE2ZHE 5 40 cm -~ Tk
FE9SemE ERESE AL S5 A L ARRIFALE (S 1)

KRR Z K «’%ﬁﬁv%W%m% HRE M o B E SR
BB MEHREEEELRE (BS Dofiths P02 3 TG E o IR ASTR
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% 5. 1. kA Alcosorb® it # e = X 4e 2 ik K EIR & 4 B4 4 F pH ~ BC 2
Wiz ke B

Table 5. 1. Effect of hydrogel amending method on peat-based substrate [2 peat :
1 perlite : 1 vermiculite (by volume)] pH, electrical conductivity (EC),
and volumetric water content (VWC) at the beginning of experiment.

Hydrogel

roatmonts’ pH EC (dS'm™) VWC (%)
Control 6.4 ¢* 1.2 54.6b
Mix-AS 6.6 a 0.6¢c 573 a
Bottom-AS 6.5b 0.8b 50.3 ¢

“Mean separation within columns by LSD test at P < 0.05. (n = 10)
YMix-AS = Substrate mixed with 3 g-L" dry Alcosorb® hydrogel; Bottom-AS
means 80 mL water-saturated Alcosorb™ hydrogel were placed under substrate.
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Table 5. 2. Effect of season and hydrogel (Alcosorb®™) treatment on changes of

substrate volumetric water content of Duranta repens ‘Golden Leaves’ grown in field

soil substrate.

Hydrogel rate (g-L™) Volumetric water content (%)
Before irrigation After irrigation
Summer”
0 249 bA* 45.8 bA
9 35.9aA 55.8 aA
Winter
0 9.1 bB 45.8 aA
9 10.8 aB 47.9 aA

“Summer duration: 2009/7/16 to 2009/10/2; Winter duration: 2009/11/16 to 2010/1/28.
YField soil means sandy loam.

*Mean separation within columns (upper case) and seasons (lower case) by LSD test at
P<0.05. (n=10)
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Table 5. 3. Effects of season and hydrogel (Alcosorb™) treatment on shoot, root dry
weight and shoot to root dry weight ratio in Duranta repens ‘Golden Leaves’
after planting with field soil substrate’.

(P;}"I(Jlﬂ(;gel rate Shoot dry weight (g)  Root dry weight (g) Shoot: Root ratio
Summer”

0 6.97 bA™ 1.97 bA 3.59 aB

9 8.53 aA 3.00 aA 2.91 bB
Winter

0 1.26 bB 0.34 aB 3.89 aA

9 1.93 aB 0.41 aB 4.93 aA

“Summer duration: 2009/7/16 to 2009/10/2; Winter duration: 2009/11/16 to 2010/1/28.

YField soil means sandy loam.
*Mean separation within columns (upper case) and seasons (lower case) by LSD test at

P <0.05. (n=10)
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Fig. 5. 1 Effect of normal irrigation (Control), limited irrigation (Control
WL),peat-based substrate mixed with 3 g'L™" dry Alcosorb™ hydrogel (Mix-AS),
and placing 80 mL water-saturated Alcosorb” hydrogel under substrate
(Bottom-AS) treatments on (A) plant height, (B) plant canopy diameter, and (C)
leaf chlorophyll meter reading (CMR) in Impatiens wallerana ‘Accent’ after
treatment, under low (20/15 “C) and high (30/25 °C) day/night temperatures.
Mean separation within time (Initial, after 21 days) by LSD test at P < 0.05. Bars
indicate standard error of the meens. (n = 10)
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(Control WL), substrate mixed with 3 g-L" dry Alcosorb® hydrogel (Mix-AS),
and adding 80 mL water-saturated Alcosorb® hydrogel at bottom of pot
(Bottom-AS) treatments on shoot and root dry weight of Impatiens wallerana
‘Accent’ after treatment, under low (20/15 °C) and high (30/25 °C) day/night

temperatures. (n = 10)
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Fig. 5. 3. Effect of peat-based substrate (Control), limited-irrigated without hydrogel
(Control WL), substrate mixed with 3 g'L" dry Alcosorb” hydrogel (Mix-AS),
and adding 80 mL water-saturated Alcosorb® hydrogel at bottom of pot
(Bottom-AS) treatments on (A) plant height, (B) plant canopy diameter, and (C)
leaf chlorophyll meter reading (CMR) of Begonia semperflorens-cultorum
‘Super Olympia Pink’ after treatment, under low (20/15 °C) and high (30/25 °C)

day/night temperatures. (n = 10)
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Fig. 5. 4. Effect of peat-based substrate (Control), hmlted 1rr1gated without hydrogel
(Control WL), substrate mixed with 3 g-L" dry Alcosorb® hydrogel (Mix-AS),
and adding 80 mL water-saturated Alcosorb” hydrogel at bottom of pot
(Bottom-AS) treatments on shoot and root dry weight of Begonia
semperflorens-cultorum ‘Super Olympia Pink’ after treatment, under low (20/15
°C) and high (30/25 °C) day/night temperatures. (n = 10)
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leaf chlorophyll meter reading (CMR) of Miola cornuta after treatment, under
low (20/15 °C) and high (30/25 °C) day/night temperatures. (n = 10)
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"4k (Appendix)

Taisap DC-386A - Polyacrylate
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Appendix 1. Appearance of hydrogel Alcosorb®, TerraCottem®™ and Taipsap DC-386A
before and after water imbibition.
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