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Abstract

Substrate culture horticultural crops in the protective structures can reduce
soil-borne pests and salt accumulation. Mixed peat is commonly used as the substrate of
cucumber (Cucumis sativus L.). But the resource peat of global declines year by year
and the ore source wetland suffers serious damage. Coir fiber dust is an agricultural
waste with abundance resource, low cost, the similar physical and chemical properties
with peat, and is environmentally friendly, and a potential alternative to peat. However,
treatment coir fiber dust is required before being used substrate. To effectively use
coconut shell waste, this research studied the method to treatment method of coir dust
with ammonium nitrate and dolomite or carbonized rice husk as substrates to produce
cucumber in the greenhouse. Thirty four ‘treated’ coir dusts were applied as substrates
to tallish used to cucumber. Comparing to seedlings more than 70% peat moss mixed
30% perlite commercial substrate. Eighty percent leaching coir fiber dust added with 8
mM ammonium nitrate mixed with 20% carbonized rice husk, showed higher fresh and
dry weight of shoot (1.87 mg ~ 167ug) and root (502ug ~ 20.1ug), length (30.08 mm) and
width (3.2 mm) of hypocotyl, length (40.28 mm) and width (64.16 mm) of leaf, seedling
index (0.07), G values (18.73), and earlier transplanting time, 10 days with 89%
transplant rates. For basket culture substrates after transplanting, among 5 peat moss
formulas, formula 111 peat moss mixed with 0.5 g'L™ dolomite, 3 g'L™ phosphoric ore
sands and 4 gL™ palm ash, showed the highest yield (4998.8 gplant™). Among 13
‘treated’ coir fiber dust formulas, the formula D, leached coir fiber dust added with 8
mM ammonium nitrate, exhibited the highest yield (2634.5 g ~ 868.9 g) and marketable
fruit quality in the summer and winter crops. D formula was used for three succession
croppings, the total harvest fruit weight (2523 g), marketable fruit rate (90.3%) and
quality were not significantly different with formula I11l. This ‘treated' coir fiber dust

could be used for annual production in greenhouse, with the sequence of fall, winter,



spring and summer. In the winter, in order to achieve night yield (2410.32 g) and
marketable fruit rate (90.3%), cucumber showed be grown in the sunlight type plant
factory. However the fruit firmness (9.32 kgecm™), soluble solids concentration (4.93
°Brix), ascorbic acid content (3823 mgfruit®) and the greenness degree of fruit
pericarp — a value (9.89) were lower than there in the open field cultivation (15.3
kgcm?-6.86 °Brix~4487.5 mgfruit™+13.95) and greenhouse (11.78 kg.cm?+5.79 °Brix
4256.7 mg-fruit™ ~ 11.03), probably due to the low temperature 23°C and less day-night

temperature difference in sunlight type plant factory.

Key Worlds: treated coir fiber dust, carbonized rice hulls, nutrient solution culture,

succession cropping, utilization sunlight type plant factory, nitrogen, potassium
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EHEETRASL G R % S 8% (75 > 2003) -

B FBERTORFEIE BERY R R ITSMF FOF R wfk
¥

P A IR BLiE i (05 > 2003) o Iy A B

5

BRFYRIFRBALT I RARFELES
ForoAflr AR BEELF R LRI F FLEIHA LR 282 4 52
RGHRFEHTED A PR B RSN > PEFFEL R P d 0 F
BEVFRR e R e BRI L7 R A ERE SR HE
PURSR RN 2 BARA  i E @Y 4 Eap B (2 0 1995 5 2001)

WRADEEFENRTEMBR I RETFAERBER > URET
POTRRZABTEER (5501993); Vb TRV L FER CFFHR F A
SR RAEFFERE RGO AIBREAETLRTRELR S0 (o
20105 % - 1987) » f1* T A MK PRBR T B2 HHHEFF LS T Hic
FlE o & 5 280-400 nm gE 2 UV IEERE T4 > 7 @k p [ 31T a8 ~ 4

FE A

=,
N
W

Thmo v A gl FIH SRS LB G Al BN ARG P

el AT AR 3R E B2 E (4R 2010 % - 1987 Chiel et al., 2006; Costa, 2001) -
7



E)eBEFLAL XA

(Direct Mulch)

[N
|m)-
¥
Pz
st

BRI MEAT PR T IR E NS G 0 B R A . RET D&
FAE e TR RS PR AE A AR RS R REL

(4 o dod AIEA AT AEAEE F AT LS N8 (52003 $% 52003 ;

BBEFMPIRRENEEF L P IXALEE WA F 7 2 EEF 2
VELBRFAF T ERCPRELSRE T LA HEE ZRAE XTI IEG R
(3% » 2003) -

3 ~ &£ 4 (The shade hall)

% R R NSk BE TR BERT o BELREEE DF K A

AR AR A ARG TR RER FCRTEAT AR

F R R F 2 Apivak 3 ' (0 2003 5 3% 0 2003 5 3% 0 2000) ©

=

BFBE A ORREEF Q3mark T A B e kr e BEF AR -
PARET ARREZED T FEFR2ZERFEIVES 0 LR AT
® A RERY T 16x16 ~ 24x24 ¥7 32x32 0 H ¢ 12 16x16(1 #E hE BN
B16 BREE)2 I e S ROV R Y PR o p 1990 # Uk 2 ARERS
AMEF2ART  GFLAT RT RO RERT EEIRBI RS
EF 2o nfhHETY TR LR ELEEEE 37E 0 2003) -
5 ~ & Wi A (Plastic tunnel)
flr g fichgty > 2R RELHRF IHP A2 TR LE2 2R -
HAFTEEFTEFLR T AFFER AV ERT L AZPRET P IRH
B MTRBR L o LA AR S pERs (BoF 0 2003

+ % > 1999 ; 3% > 2003) -



6‘35:,3,#9
fIr GEZBH N REF VS ET U REP IS L AR R AT
HIBRHEEWEEZAAIFBLBEF 2L AT * ERRES Y g fg

LAk o EEIE A4 2 F T (3% 2000 5 3R E 5 2003)

HEHGga » e ¥ By FOREwE o U T S8 o

A

ARG LG EP ETL IR ABAAN A EAPRE-TRALEP

Sl o §R(1989) 1% B A F AL (FH L TR PV RS ¥ NEE Y

FREFARAG  REBHAT AT EGHETE Aol S TR N LR
FREE Y B4 B LB RET EHEFD ok o f YR RHTE T

R FER E L FE T

EERET TSR RMUEPIET R R RZ gy o RS2 &
HF-FZF R AFTHUAPIIE § 5 420BRE - g TR FABH2 5
38 % (Glasshouse) < /g % enif P | E #8 5 38 ~F P % %+ (Polyethylene, PE -
polyvinyl chloride, PVC %) ~ 33 i* 3t 33 4 ;%4 (Fiber Reinforced Plastics, FRP ) -
B 5.4 % R g sy (Poly Carbonate, PC)# & (% »1998) » # o 82 FE B 3 45128
T RERA AR R S ENFEE (1998 3152000 38 % > 2003) -
%ﬁiéﬁﬂﬁ’ii?ﬁfﬁﬁﬁmmﬂ‘bﬂ@@ﬂ‘* A~ Flh3 &
BA s FRTEAE AN« EA] (o 2001) o B E AU pOCHEE R 0P
BE AR CBEZG T ARBEIFTHIEINUEETRER AR B

B h o ¥ SRAIFMBRMD A FERE T 2F LRI 1RGN
9



HupeFEgirE (3 1995 ; 2001) - KSR T2 F S E SR
ArERAE R TERRELEAREE I PR S TE (5 0 2003) -
8. {£+ 1 ¥-(Plant Factory)

ARMER G TUEFABT RS S A RPN AL gk R
BRESZF CRUER S BARCATERBREL A XFE8F9r4] > v p

WFA A2 k% (B 52001 Fi0 20115 & &0 20115 +k 0 2013) » AP % 4

2N

AKEFJ AP FOSFE KRB RIS 150 BTA Y RBEEIER B3
2 AR o RIEHTE RREL D T AL R DA T REFA S S BRI A
ALk X BEEE Y 1 8 (B 520015 F 31020115 % 020115 3 22011 ;
+k » 2013) -

(1) %= > % 1 k44131484 1 3%(Complete Artificial Light Type ) : # # A 1 4L &
PR NG EBOWRBRATH 0 U F R FRAE B R B
(Light-Emitting Diode, LED)# /2 £ # #&¢ (HEFL) % * 1 kiRt icfgd 2 & 975
kH o I BPREFILDIBRBEPE R EINERECREE ARELARBL]
FERI AL RAIRRDEGREPEE B RTG RS2 S RFE

B oghend Bl ] F

-

ZRRBHY SHEY FEFES L MER T R YL
PrIa kP A THFEZ RIRLETI0 A EEEHFLELEE/E TP o B
AR T FE R FEFHE AT NI FEMAP TSI P2 A 52241
RfFrAAES 1 i 4 &2 % (% 520015 %10 20115 > 20115 4 0 2011) -
(2) = 41 * A48 $ 1 H-(Utilization Sunlight Type ) : 2 3#-p ek im >k p =
%’ﬁﬁiﬁgﬁﬁ#ﬁgﬁﬁﬁﬁﬁﬁﬂ’ﬂéﬁ — R E A R gk 3y
BEEEYFRZ TP XLRBpFCREDSEKAE ¢85 B 5
FAEEEA CZARE BRSPS IFE RS FHUE LI FHS

ELR o S HBWYFOFTERE B P AT
WARBRFHR ZEF FEEFEFEFHEFNE G LR ACEA A

5

FRITF HSFHENE AR SR A EFIFILE Do



(% 52001; 32011 + &

(8) x 1 k=

RS

» 2011 ; +k » 2013) -

N
- =

RGBT

B sk & % 314 4 1 H-(Utilization Sunlight and Artificial Light Type): *+

GRS B TR S g

ST A1 B et

%’%ﬁiﬁ Ba kb AT E R R o LLA'J%&%’%#",,‘ $RET X
&“i«gﬁf AR KRR T Rk Ao 1:/% I * B ok o

BB

B 4% > LED %

A1k (AL

2012) -

S R e

EL A #AE A R

F & 2wk~ 4 Tk anivd (% 52001; 3i 2011 ;

At o A X X iR AfE 3 Hgpt o B

@

B AR R

y Vo2

+ &0 2011 ; +k » 2013) -

21 A4 A KN 2R

Table.1. The compare of different productive system.

5
e
B g

wmp ~ — —
P HE (R =N}

FEAZH o L %

4% (T FE g FEmmnE vk EFEp g E (T
2REOR [ Pox B

o ffidd (G PRFPEEHO15-2 3 SHRF PR 1020 8
Him6 A & LREE L5108 L FEH £3230-60 &
ER LS ¥ 7 & i &
AL B i ¢ % 3

fede F T g 1L o v 3

(% ;2001 ; it > 2011; + &> 2011; = » 2011 ; » 1995 ; 3= > 2012)
Z /IR
(C)RIERZZARBLY

“T3) #4335 4 F (Medium)4p 24+ 19 i ;’gu 4 & ehpe B o Howard M. Resh(1978)
T & & 2+ #32(Soilless Culture) 5 1M 2 * 23 » @ MFG@ ~ A SR S FF
ERECEFEPTEIBEAT REBL M REAFNE 2R P
P

EOEFT - ARERE S E o PRI P LE e R

11



T2
¥
|

£ /1 B (Substrates) s e 4435 kAL o BfEf PR iBEART 7t g &R

FARRT A FIERETS kA CF A ZFEEAS RS AT

[
=
=

|
bl
N
S

L4 A (Fi-0 20115 2 > 2011)

d a4 4

‘&r

fm

Ak A RAARE A oo A G k433 (Water Culture)g2 4 54832
(Substrate Culture) = f& (% - 2011) o 4 32 o d£ & 2 & 124 F (Inert
Substrates) 2 = #X 5 4% /i & (Natural Organic Substrates) f& 7 > £ 35 42 o 2k @ >
FlE i @B AR PR R RREE P 2 MR RE R S e B

PUE RS R kR &L 5 k#4433 (Hydroponics) (% - 2011) -

X iF % ,@ﬁ:‘g % %ngig TR IFH A T 20 RIAP|F]F AL P T L
L g R AL (2 fotk 0 20020 5 0 2011 5 38 0 2011) o AR GE P AA L AR pkiE 0 H
JARBEIFL RS RE (M0 1994)2 1 BHBBAT SEL > R DRI
P4 TR (3% 0 1988) 0 E ik iFfREeE 4 (Liu, WU, and Luan 1998; Guo 2003;
Liang et al. 2003, 2004; Yu and Du, 2000; Wu, Zhao, and Liu 2000) - # ¢ 12 A % 2
woel EFEEF 5 #F2 (Liang, 2012) < »HiE % A 8 i 7R b Rk
BF#E A I eI x5 2 59 A8 &F (F1997; Aghili, 2012; Contreras
et al., 2005) -
(2) Frr e s
5050 REFAFERDET A RE LG H kAR E
P FE o do R BT RORBIRE 0 # (TR IR G S EES S LR
FRARAF DM - MW ERIPEANFTOERLE IR AR AR
FHIHESRAFTFREY L FE AP AR RRE T EES (5
2011 ; ¥ » 2011 ; De Kreij and Van Leeuwen, 2001; Abad et al., 2005; Arenas and
Vavrina, 2002; Scagel, 2003; Evans et al., 1996; Konduru et al., 1999; Mak and Yeh,
2001; Abad et al., 2005; Handreck, 1993b; Chang, 2012) - & % ® f&##L > ¥ & 4R

HEBEH o e LR E 2R PRALATILTE R RS 3
12



Beit * o 2 RS E WA T M R GRRI BIR B AR RR
et d £tk eh- BAILIEL fa e d s

TP ERARERE NV R FARE G L AL e LRI e T A LT
WHPEET o A PRI PR AT R o Bl - R

FROAXLERATHEDLRE

bl

t/\?ﬁ AR RD BT nd W aF g 4

=

PR A PRI Bl TR T ok A o iz v (%02010) ¢
PUTE AR AN A R R LR IR R - R
1. 2t

BALRAFTEIE - LR o AP RAPE F AP 0 B AP BIfES
A E A - B AT AT 2 ZABF S B X ERARER S FE S
FAp S B AL AR A F o~ £+ =~ ] (Particle Size) ~ #i% 4 # (Particle Size
Distribution) £z 53,8 % & (Bulk Density) - /i FenEp | A vt € 2 A2 B H 3 7 |
@ 3“4 # (Mengel and Kirkby, 2001)  &]4-#) 2 F4p. 5 60 % ~ 3 + 43.7 % ~
B AFAEA fr e 56.9% ~ & R 4 16.1% ~ £58 15.1% (F 0 2011) -

AR A AR Zokeninas > v o 4 & -k (Unavailable Water) 22 5 sk &
(Available Water) o & -k 5 2 3 k23R4 230 A A X BB RS vk e o d 30
kg A FR a4 ek 4 o ES R 1 * o2 351 & -k (Combined
Water) ~ = *1-k (Hydroscopic Water) & 4 -k (Gravity Water) (Mengel and Kirkby,
2001) o 7 »ook Rl 41 F Y ok e 3R A ] AR A R BERR 0L e ok (Capillary
Water) o @ IZ {8 ci® e -k & f T -2 3K A ] kG -k (Easily Available
Water) & B 2 E @S+ 2 £ £ (3 0 2011) -

FAR G RMAEL F AR AR 2 A o W F AR Bl E 15-25% 0 #
WiEFnE B P ANRER beeimet s A 30975 § 5 (Singh and Sainju,
1988) - @ 2 £ T b P HKRERBFLE TR LR L L AR VBRI RY
B d B FRBAThiipt sl WE Y 2E {3 a5 kg

B (Dew and Stolzy, 1991) #2588/ = 4pA F eni & FlF L TR 4 5
13



(1)#eiz & # (particle size )

BIE A PR g ks P A4 o Bunt(1983)F7 1 Baor 0 A RS R 5-2
mmT™ > Ly ke P25 cmo § #4455 0.05-0.02 mmpF > 7 i 200 cm o £
A E RS AR o SR 4 AR o - BRIE RS A B T e F 5 0 10-2mm 2
)30 0.5mm 2o fE et 2 20% 0 A 2-0.5 mm P ik 60% 2+ (% 0 2011) -
(2) 4. %8 % & (bulk density, BD)

pEEHANITETERMAREZ Y X L F LU ¥ i MRA
ZaongeemPA kg - mP AP EE - HELF AR AL WTAR
2B NFRRFUE LFIHAFS AL AW BREH o5 BT A2
e R AR TR > RR AR (Bunt, 1983) -

(3)% = 7 -k £ (container capacity, CC)

PHE - AFHLF R AN LR ok B R T R
A G ke g BT A B9 ¢ e sk gock (30 2010) -
(4) %3 14 & (total porosity, TP)

AATRFHEL AMMMBLEDFHT AT A TRIBALTH 2 F
MELH O GACRPRERE R E G FREFE IR E R F IR B A IV
B o B8 R H 4 (Handreck, 1893) « # 5 ik R 5 218 BRIt H AR &1L
IFAR 0 PR E 2
(5) v F 74 M & (air-filled porosity, AP)

I ARl BT R E A R A 2 TR A e R
METFPARIZBIHAEFEI RE 2L E - LFI WA ZRBENFTY
FFERE  ER iamrsd 2 FE G B b i (De Boodt and Verdonck,
1972; Singh and Sainju, 1988; Dew and Stolzy, 1991) - 8228 % = % I* KR LA F 4
Framiiokd 2 RA0E5g  LARHEFLERERT B 2§ 'K
BBE 729% 02 A » B2 &3R5 43.8% ik jRE L o &7 T F

;ﬁi:&;mq\g\%;ﬂ?j\ FIAFE F g kE o
14



21 F
(1) & de 7 (pH)

SR IEBRRY THRIER TR A I, EBPET 7 1 RN
e B g %~ % hg 2ol g Mtk B8 (35 2011) - 2 3 pH 43t 55
B EFRANE IR G P E AR IR LA IS I TR A #
Ml AodB S 4R AT S AE A P2 B E A F G o i pH Mt 45 0T
g~ 4TET4E G PUARIR % 3lAsA 2 (3 0 19895 A 0 1997) 0 AR - 4 S 4B~ 4R
LD AL TR F 4o F R R4 7 (150 2004; Mengel and Kirkby, 2001) -
Aot T e B o e (4 0 2009) 0 AT R FEAR B A HiITg ST
e
EPHE A T % REF B F B2 EDI TR CREFS R

2R KB R4 ¥R LRI ERER Tl - o AR R E ) ook

T

FBAFPHE > 38~ FLRIEET > FFHF B 90Tl b o 47 - &
et o b A pH B A R MR MERBEBE T > A& pH &

T

Fobo BpF AR FOSA G B EAE pH & 0 BRI AT B o
§ dugmoe H > @ Bl 4§ mjuad FRE 0w R e ST & R
P TR EERES R ERnpH BX A  aF AR FRLEF L EF e
R de ~ & M4~ Filde® 43 AR STt RV FIT HE AR A
FodARpH ETREEFERY AL A RoRROPH B 2 A EAER
¥ AR Gwli4ert 590010 P R R apH BT Bd b (2019895 4
1997) « @ 7 I (F H i ¥ % A 2 S chF 357 A 0 Glded A B R
% (NOs) » i /i FmpH &% % + = (Kotsiras, 2005; Roosta and Schjoerring, 2007) -
Tyson % (2008) -k #4353 A » % pH 5-6 +“ pH 8 st g F 2 & F @i &
SR o A ST i EEAER R f AP M2 (Aghili, 2009) -
(2) % # & (electrical conductivity, EC)

EC e~ ] RAIBARY PRBRENIE > LAZE T HPIIAFL



Rpv oy stk - EC 'F,’ﬁ% v R BB R ‘;?/%‘H—ﬁfk‘ﬁ)ﬁ¢ "3’7*2%‘}
3 AR kA e & A e fce - B 0% 4 B fede 1R 2 EC fE 4 22 4 dS/m »
PlF acg @I R (# > 2004) -

P WA EE 2 R R B M Y (1 0 2004) - £ iF
PR FRAEANER IR AP ARG BT g ARE 5 25 Lo dopkE v
WS o AP SRR TR BN P AN g o HIERRY § R ATH
AR F L 95 10001 dok A ST ER (SR R R b
FEFEF R FBEREH LTFESR ETI A g 1T a0 R RE o Tk
A pr T AR TR NP F o RE A FALE VAR LA R g Ak
Peo @AF? AL FRBERS AT o AR S L mp R BT
FAVIRR > Rk FA o ¥ - 5 AR & 5 (skrinkage) 0 01Tk 2 £ ep
ZE 2 iese 4 £ 4 5 (Barrington, 2002) -

Arenas ¥ Vavrina(2002)12 7 f i G S R AL E N IE R E B IR EIR SRR §
doo g PREGR £ F A 50% R favo w2 R B ATRIBRE > T A 5 AR F
vt (carbon nitrogen ratio) 8 » &7 /i FEE A F TCZE AR 5 20-30) 0 &
NDI7s (nitrogen immobilization index) |- > 1 #75& > 4 7 4§ @ #cd ¥ 57 § F 2
AR A A N
(4)F 3+ < $ 5¢ 4 (cation exchange capacity, CEC)

TR LR 2ZRE o uE 100g g R R
(milliequivalent, mEq) & % 7% ¥ A& F (¥4 F i it 4 dpdk o A F Y B
(humus)# 4c » ¥ 3= 4 FenBE g L4 ac 4 0 R A FHF T T HT i
4 FlA B A 4 FR D REIER A A gl (30 2011) o

(5) % % = % (nutrient content)

EIRRY AT - B FRETRLETT R AR F o g
AYCFERATYAETE (30201 4F 55 BRAN - Ld AA

16



AHE o~ 2R SR R RBERERR TS S o A RILECERS - ¥
AR T O SES A R R A
(6)% b5 # (buffering capacity)

Ap T p R T A IFLpH BRI 2] R 1 i 4o A TR & G TR e
LSRR R R W B RN AR 5 3 PARR SR
Y foi 4o bR 4 % BG4 - BRI pH @ H 0 @ 1)
WiTd 4 £ oo
CINSIE Y-SR S SES & T2 051

R ENFFTRETITTE LS BT 470-500 F o d SR E AR
219 8 2R ABRA Y 23T F o EF AR (RFFTRR - 2011) - R 32

B HAFRLERDFE T R 200-300 F 2 T RS 4 AL

v

Ik

1\3

21 2o (RFFTHRAT 20127 F EAFF - F it d AR LE Rk
Hoo - 3R IR FFEAEST s HAAL S X542 ho BEEH* 215 2
EH TR B ERME A R A RAIPE I L E LG
Wz g2 (1 0 2011) -

e WEAF AL LBA G RN F RRE D AAHASE RIS E
ERBLERDF TR TR H AL & AR G35 d s
g2 e A X TIE s (pythium) £ 42 5 (rhizoctonia) & 3 A2 & F i fdife >t ik
j& & # 4 (Mandelbaum and Hadar, 1990) © & — & f 3 e 5 $ P~ 18 kiR 3 R
B e kIR BB Y FRARMET A R PELRE (0
2011; % 2011) o & b » & % @%ﬁﬁ?ﬁﬁ%&%p%ﬁ%@gﬁgﬂ@

Febo A adchd Pl gty FHRTR

()N FHPRG
1.k /& & (peat moss)
- LG P T o ek R 5 pH32-38 ¢ M ¥ AR T W F R R4
duﬂﬁ*mm%&»*L_L¢LFPWTﬁpng&‘g (N ES T



FMo pep 2B R JI*PEREIFREFREL AP gk -
o2 (peat) L & A A RARER G 0 2R R RAN- RT FEE
80% A 3R ~ R frir £ % o A B KRG v 1 oK ER S (sphaghum)
E @Fag(true moss) ;) fana h(sedges)fr A At o H P AR AT 2D

TR R (peat moss): EFIEA]* b AL £ &R E - TR A 50 k& (white
peat)£2 2% f(black peat) ~ g o w0 H 1 & d -k = J§ (genus sphagnum) e175 i 5F
(moss) it Ak #A5 = » X F-k Bk jk(sphagnum peat) > 2 B~ p Rk R et KR R
P el fra S e F A - Lok A qEd p v Pend R OREY ARt KA
@ A & § - i (reed peat) 2 % ¥ @ 5 (bog moss) > #T A FEEF F R (reed
peat) > 3% p T AR v AR A G R > HEd RURE 0 REP iR o
P A EF LR AEMET AT RHF FRBEHT FEARRELR
#H O RAZARFIFRLE S FNERL o AL RE B RRET o B RE B
A g }i—'ﬁaa;{g H e FhoZ WE K 7#&5&;} R R E o ¥
HO T EEFELERLTAEIHERFFTRA AT LA THE (De Kreij
and Van Leeuwen, 2001; Abad et al., 2005; % - 2011 ; 4§ - 2011) -
2.#% 4k (coir fiber)£2 % & (coir dust)

SR RWIIEDRASF > LR A AT HFF R ARg R

BB ER ETREBEARER - TiRd R
B RTA AmGEE > BV e g2 § 220357 4ple (Evans
and Konduru, 1996; Abad et al., 2005) - R4k 2 83+ & F *t S A B~ e > £ B
A 10-30Ccm P > A & (TARE C LEABE 1 EY R o AHEEERY > - BRE
DA IE B AP LR A o A LR 1 AR &
Sy 0 Ak S P dedE o Ak > B f T2 Bty B e X B (Evans and

Konduru, 1996; Konduru et al., 1999; Mak and Yeh, 2001; Abad et al., 2005;
Handreck, 1993b) -

d SRR SR I i R R A RAPIT 0 P 2k A3 4 1061 & 2
18



+ 5o 201l E#3e 5 6F g oM, PiT20 A A E A FRA D

110 § ¥ 2 % (FAOSTAT, 2013) » ‘53-8 15 2 2k & 4 1800 § 2 w7 & & #
AR > EAFLTREDETL T B AT T BERE A
MIBE B TR T RBRR R BB o e R b g BT 2 E

B EC i~ % » e ier EC &% i 50dS/m 2+ (Evans and Konduru,
1996; Konduru et al., 1999; Mak and Yeh, 2001; Abad et al., 2005; Handreck, 1993b) -
Fobma B AR ORI IR 39 B 0TI R G A T R PR A B
o FILPRERE R 80 BEAH TS FLFHERE CFRTELS
AT L DA A Z R AR T AL AL o A RIS 0 B 5 oot
PRIV RE P FEL2306% LA RREET UPHEEE T (3
2012) -

3.4 Ji (saw dust)

T
34
%
b
)
‘-1-'
=1
beic
=
&
b
g
=
—
L
e
AN

ATHE A R R - And S AR
TERFGAME N FIAT R AF TURES RS LS
Wi o 2 S ERGEE R HITHFR A
GHEFA OB ZFERPYAE~F U ECEF E 15dS/Im i (R E
1995) oyt f A K kiR ot * B AR 0 3-6 B fasT i (Er 5 G d 4
Bz sy WS R T AT RS chE AR R R
TF AT g T (R 0 1994) o
4 F&8(rice hulls) 2 & it #&% (carbonized rice hulls)

RELEBFILLARAF 2L - TTEARAE 21133 F 27 (B

FTALA > 2011) c HAFZ 2 E 21-26% ~juifhim 7 £ 35.5-45% ~ Al F B iE

08-110 » # rkf £ » Gt * 1 T8 ok E R AR L SR o 1
2 %A e Ad 009g/cm® 2 L 0.1glem’s % B 5 kB8 41.6%H 4 3 64% 0 %

VMR R Y 53%' 15 34% > FIA 1 BALY FeBl T BLA o @ ok BH e

=

WF R e T R AR BB AT 244 4 @ 10 MEQ/100g # F 5 22mEq/100g -
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Fede d HAe— 2o 4R AL L% ivm o ?iﬁqﬁgfﬁ#:}%}?ﬁkﬂ (Liang et al., 2005b;
Ma, 2004) -
7ft=' RICPEFEERA AR A \}rg pH & g FA A kg edesi i dlgE R R Y

AAG R pH R A BTRESR A X 0 9 0.34-0.38 mSlem 2 [ o

,‘Hv

RSB R T G B e R0 LT L RS SSC T (IR

2010 ; ;% > 2004 ; Hartung et al., 1989 ; Heschel and Klose, 1995) - 3% % # 7 45

p
A PHIT ~F ok SR F’}}ﬁ?ﬁw‘f' R AR L AR R 5 305 T MRS

FELITA R ERRSR T PR (F1% > 20105 3F > 1996 ; Shilling et al.,

1992)

227 P REEF B EF M FE2 0 ),
Table.2. The different of carbon source material of physical and chemical propertyies.

PR iR E K R iz
RIYHAE (%) 90.4 89.6 93.7 96.1
L ItmR (%) 21.6 28.4 30.7 54.5
FEZLE (W) 68.8 61.2 63.0 41.6
L (g em?d) 0.13 0.16 0.13 0.09
PH 5.70 6.90 6.10 6.80
EC (dS - m™) (1:10) 0.32 1.74 1.42 0.36
CEC (meq - 100g™) 103.5 18.4 29.3 11.6
=T Bt T T AT B @A e

5.4% 7 * (palm ash)
d R RAHEZ E 3 GRS TR A R R F 0 FRIEVE S Bk

#H
\_n

BRRELESTFZHEP L LSRN B AGEEARS c FHAEYEZTH
H? 0% kg hakphsr > Sagsniidei o Mg 78 0.1% - Hpk7 £ 34% %

P E30% LAY FREFE opH E5 130 BA TR o ¥ 0

B S 2 RE 38 3 3 94 F WA R Raw iR £ o B 5 &
BRI RLR £ L f A SRR E AR L N E AR

20



s o B AN EELAT @ TR G s o

23 AR AU PETAF TR
Table. 3. The cocnent of phosphate, potassmm and calcium at different ash.

i § v 47 (%) (%) 3 40 (%)
47 A 30 3.4 -
A 25 2,00 i

B A 10 3.50 30.0

& E B 6 2.90 35.0
S 1.8 0.44 10.9

fok A 0.7 0.62 0.9

(£ 2009 ; % »2011; rr » 2009)
(R )fmE A 2 B3 B4

PREACE N 2 HBA BT E R 2R RA T H S (35,1988
> 1994) iR b * = FEA TR ER KA AN (B 0201117 # K
FRIZIE S BRREFTREZET S > B2 B HAEF BB LA
# (Evans and Konduru. 1996; Arenas, 2002; Abad et al., 2005) - & it /£ B ¥ & 3 +
PP EENMA R R MR A TR A2 A ko TR IR RS Rt
Heo AN FTRPAE T 2 LT AR R Apin D S Ao DR R
2_ 7%+ (De Kreij and Van Leeuwen, 2001; Abad et al., 2005; % > 2011 ; 4§ -
2011) -

R o A R BEE SRR CETEL R LR EP B i MBREE
A3 50%4 1 fic w4 £ E ARG > ¥ iy 5 et § v (carbon nitrogen
ratio)  ¥2 NDIs (nitrogen immobilization index)-J- >+ 1 #73k (Arenas et al., 2002) -
¥R & 4 R s g4 (Ericaceae)fe e v R AR ER R Y G R iE2 4 K
%' (Scagel, 2003) - &+ 7 b (T4 S A T2 5 B3 I o Az PR A hifie
PN A 2 4 AR ER CFRUR R 2 M Chang % 2012 & 1

AR K o TS 0 5 LT AT 9% 158 21 210 mg - LT F 5v ik ey

21



EAE ¥ BN LG RRG A AT R BN AT T e
FAT R kR SEA B F S ¥ EC 1 05dS/my o H e £ A
s g s FeragE g i 4 £ £ 2 B ¥k (De Kreij and Van Leeuwen, 2001)

Flp o B AR T T L SRR A A iE (TR AR o PR A %‘“3‘_,, to g o~ T4
& B LA R S AL B IR Rk (‘treated” coir) (De Kreij and Van Leeuwen,
2001) £EHEE KL R A FLAS AF A G B AT AR
H¢ § 2 Zwik+ (Arenasand Vavrina, 2002; Chang et al., 2012; De Kreij and Van
Leeuwen, 2001 ) - fhdk & ~ T H AR 240 4 v 7 BB - HBEHFFEREF
Hoo mdofogk ~F a8 P EC B+ /] (Evansetal., 1996; Konduru et al.,
1999; Mak and Yeh, 2001; Abad et al., 2005; Handreck, 1993b) - & >4 /i H 7 %
T4 F o T ,{J,_i%;f;zwi%"?“;g_d TR U AT s B Y — 4 o

4 RRE R BRI T2t R
Table. 4. The compare of coir and peat moss physical and chemical property.

453 P PR (& Hk) o & (Farfad)
= PR B =
ECiE # i
pH ® 54
[Na") % o
(Cl) 3 <
(K") 3 o
Bk 87 iR A 4 s, 3
(N [ %
(Ca*") ", 3
[ Mg* ) i, 3

(Abad et al., 2005; Evans et al., 1996; Konduru et al., 1999; Mak and Yeh, 2001)
BF B AP ARRYALEREE ST B

FRLBEHRAA RS 01 60X S AL L S Lo
Ko R PINET ¢4p3 5L £ 454 (Tanemuraetal., 2008) o & 4 & 57 12
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A2 ey R4 L8484 L2 T a WA B ERREAZ o3 g &
FI* e o T sk RAve A2 KB o e {2 0 fREM E BT RS A o
X

SR B g o AR F RN g o LB BB AL K2 AR

FAEFAEPZ A BERTAE S RBF IS e A o Y
Fofpg s sty 24 o od 2§ AVBEELAF HLPFET GE

-

A

SRR F I A2 BE TS ¢ FF P T EESAL RE A AT EEY IR

FEF2H3 AT gk REP T €83 T ¥R E (Taiz and Zeiger,
2006h) -

% B F AT B0%enE F o IS EF B2 b M f Y i AT
AL I * i RaFom p AR P SF F RS F 2T I EE e R

BREF - dofl* 2D B F SR S W e ¢ Rl S ApRde

Pk E-kB 1T ¥ F i &4 (Taiz and Zeiger, 2006a) = {247 7 {1 * g 8 § it 4
PN AR E P TR S TAERE F S0V BRI & i
Fis o T8 AL 2Rl BEF  RFa- e AshB Rk
R ofe-Mpfp s 3y S e T A2 F TG bR 4eE T o
AT bR Y E B 0 49k % 33 dup e 3 (Roosta and  Schjoerring,
2007) > & 2z > fERER TR AL F 6V R HPRTF R AN o

A pL s ¥ 5o pe R & pe (Nitrate Reductase, NR) 2 & & fi& iR & p= (Nitrite
Reductase, NIR) £ # {5 ¥ B = 435 § - NR & NIR ehi®* ¢ & 3|k 3 47 - NR
AEAF e Y AT A (MO) s R E BB NR GER S NIRpIA
HEEW P e > HERER R E £ P KL Fr B (Inokuchi et

al.,2002) -

430k F 5 Rt s = fiF(Glutamine Synthase, GS)# #57& & = fis(Glutamate
23



Synthase, GOGAT) it * » ¥ 2-oxoglutarate(2-OG) & = #x "= & (Glutamate)
(Inokuchi et al.,2002) - %% '=pk £ ;ﬁﬁ $#59epsk 3 1 pr (Glutamate dehydrogenase,
GDH):# j # #& i =(Glutamine) - 7 % 1 GS-GOGAT 5% ¢ » 4% B Aefhpt ¥ % 5
& = glutamate ¥ 2-OG &_k p £ & 7% ¢ R ¥ Tkl i 2+ (Inokuchi et
al.,2002) -

R g ZFLEREMDE - A22F fullIp 220G 05 % > g B 5
4% enk it 4 (Andrews et al., 2004) - @ FETEF P e Rk 3 S 615
Eo¥ R & 0T 04 g b g e drac 4 0 ) #EFe 4] (Suger Repression)
(Jang and Shee, 1994) = ¥ ¢ > Andrews % * (2004)7 45 &} > e % &k~ B2
™ o fe e e Y AU Z B 2% hd & F]S o

g Soer I LR A AT e § AN AR § AR

FOnt G ER I MR R B A B H WS FAP T e AR £ L AT

A

VI G R o R T i s e TR
iy BREpFZAMMBEZOES 2 R 2T 0P TSy 2tk itg
ZF (Barker and Mills, 1980) -

2. FRUAEHE AEREAERTLEE

L

b A RAREI AR 2 P HY ERHDADIEH 0§ 2 Al F
DA EERBASFTRD O FSLFEHDGF T E LR € R THE (Tanemura
etal, 2008) c § AL > & > B AL FTREFFREFDESEFa b2 R
FZ(caroten)k B> erEEw Y EA Y ImM3EZD 3 15 mM # A 4 K iE B drd)
(Roosta and Schjoerring, 2007) ; *s * i it § 3 KB DR E ~ - F AP L E S
(CO; assimilation rate) ~ # 3“3 & (stomatal conductance) ~ "R 4 = % i“ sk &
(intercellular CO2)~v¥ v 1% #* i I (transpiration rate)£2 & % 2L [1 &+ & it 4| *

Z (FvIFm) 2 &l pi B R p* 5 42 (Zhou et al., 2011) - &% /A FR 4k % PORPL &+ pF
(glutamine synthetase) = 1+ i #% 7 (Roosta and Schjoerring, 2007)  ¥+&° /A k&

=

BN RFREORE s R FREOBTINE R EREBRT S
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7w & (photosynthetic carbon reduction electron flux) ~ st ef e gt 5 i § 5+ 0 &
(photorespiratory carbon oxidation electron flux) & £ 2 5 F & 3 F i £

(Oz-independent alternative electron flux) 2 #& M 0 3 5§ F A £ T + 0t £
(Oz-dependent alternative electron flux) (Zhou et al., 2011) > s & r2 b > $32 87 A2
AREEF 25 RALETr @3 A2 FIRAEFT F -5 kR 5 KPP A AE

259 < s ek g 100ppm %2 3 400ppm iE b b > @ & F X FITR B

Rg
W

A
AR
EOED

. 5m b (Kotsiras, 2005) °

B RREA LD FIFE%RY FETR 0 REDE 200 I5CHAE A
Wl g kA 100ppm A 4%t 100:0 & & 2 5 § k& 200ppm & 4%t 100:0 & &
B o %5 § k& 400ppm A4t 75:25 50502575 A&V A4 AN R A pEd
SRS 2 F ¥ e A (Kotsiras, 2005)« 4E %5 * A ik 4(NH,NOg) ik & 510 g -
m*¢r20g - M# B PR E P orE% 3 a-E%2b- v EF LA ¥
itiz % (Lycopene) E Bg ¥ £ B w Al fide kA% B 3 40g- M P E%F azx b
JE &R & @ T ' (Lamrani et al., 1996) -

# L % C (cucurbitacin C) % # /~ % 7 ¢ & 5wk 2 37 Fff 4 (Steriods) = & =

e B g d prerfoc (Cavatortaet al,2007) - & F HE % C
L

METRF AERTHEECZEH 4 REH P HMG-CoA reductase /& 13 4
#73% (Kano and Goto, 2003) - % #* A4 A F? 2§ F EH+«e > FE - 8§k
B ~ =3k e % (amino acid nitrogen)£ 3-¢ & z £ 2 HMG-CoA reductase 7= 1277 ¢
2 #% - (Kanoand Goto,2003) ¥ *%s § E & %7 H L 2 CL B F L ApM > E5
BH 4 4 AL FeREF 0 514/ 2 (Kano and Goto, 2003) -

SC-YERE VIS TEE XA 28 4
3

Laifn = 4% URBERHE A2 R AR R T2 HE
CER SRR N RELRM - ERELTEFAE, 2k

S i $Ha0 % ik £ RANELD (T3% 0 2006) - Hw s R G G
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o EES A o BRALRLERF O HBRB TP REBREIBE NSNS B
W R LER P e ANBT EEE AP KPR

FPrig A A £ a0 (7 % >2007)°Nerson(1997) £ 7 12 % * gide 3] g 11 KHPO,

# H3POs & KCIR fose Ll v fadhor i F4r e £ -

FANEEGA  EMEEF BRI RLL T A ESE

(g

B

(Matraszek et al., 2008) o 42 FHFR I T » % w ARG KK IR 5 (L P IME H T

22k R P B DPrd] 0 F oA 5 &k & T8 (net photosynthesis) & g ¥ ex 1 *
(dark respiration)#; 4 T *% #73 (Ciereszko, 2002) % ;% #k & 79-m* 5 4 14 g -
W,ﬁ&%aab%&imfﬁ%@(memumlwm’ﬁsm%a%é%

LGRS AR A B LA B OHE AL E T L kBB RS T

\V“b
1\f

REBLZELHFINM S5 F pHER S EF 48 (Aghilietal., 2009) -
A BaERK209 - M2 40g- M ErESEaz kRGP AR
%o e ZMEREA FER K (Lamrani et al., 1996) o 2w 413 4o X% § 22490k
EvfLe AERS Z(pigment) kR > A HB AL FREOVEFH LES F
(photo synthetic pigments);k & » L)k R - B RIFEFHEF - FERBS A 04 7@
AEHEFESEF RS THfE, e g BERARN A4 (P A2
B w01997) 7 ac R Fl 2 AR EE L REE EF R (Voogt, 2002)
e ¥Hgm o F end | sedol § % M F]F (Matraszek et al., 2008) 0 ¢ & A % 7
FERATAEL TR TP A EEAT S ESPH IS (Sonneveld,
1997) & ¥ 47 7 £ 22 % 9 fU - fh(ascorbicacid) 2 & £ & F = 4p A (Aghilietal.,
2009) - % F Fk s fh 7 B Hep A5 § kR 5 200ppm I 250ppm BE 5 E 5 49
Je B d 240ppm &2 3 440pp @ A 4r 0 FE F R X R o 25w £ 12 400ppm #e
20ppm ~ 100ppm ~ 200ppm ~ 300ppm ¥ ‘4F:d Fxc® (4L, 2012) - ¥ #F » % 7
P2 4gTerdrap S kR A BB R E S L FE T Aph e (Aghili et al., 2009
Aghili et al., 2012) -

240 R AL LRI EE 2 PP
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FHd o @RI PR § R R G R T T B AT
EAL W E YT g i N B A BB T g
B - R R e BE o KEEMIE LR R AT F W i
SR ARE P B E RS B R chd TR i 478 3 (Huber, 1981)  ATP s 4
TR T TR A fo R A S e B G s G 8
ATPE (B L K& (Pied » 1987) ¢ 49 % FiRsEir £ 304 ma;—]i A RTINS
AP dE (T o PR A F O AT B A E A A AR
(Mengel and Kirkby, 2001) - Doman#? Donald (1979) " #2e2. = § i* s34 F 5

BE Pz > 904482 BT E R 2 H 8 - nCl4k B > 42 4v etk @ 95% 1

C

Pk EAF G ARE G A DES > B E R FT50% gEH (P
F1987) K g R EE R A 5o L e i Y R

AP BEFEY > R APRERFLET Y RBEFE -

Al P g RTRE FF 5S4 AL (Daietal, 2011) o F 57 & JF 22 4me
fed e A aEaefERd £ BABRGEE P iR RIEE S RIET 9T
THHEL - GEF Wirpwoakd v A E > L EREDOKIN A #EL5 f
o Ek o & 4 (FRqeis 0 2000 ; & % - 2007 5 Hammett et al., 1984) - §
KBowigr g o7t ERYFRSA L (Papadopoulos et al., 1993) -
* 2(2003) kY e AR KING |0 = P32 WEHRGZEP R AT

B iRl R R R AT T g B TR A R e eni

Ju

REAPRIMAFARDTAL - HREFESFHE > FFWER T BEE
EEEF A S a Mg TR ORI Y ERF IR RFERLL
B BAEH AL AR BFRICE D F L S0 Gl F  BRRICE Y
§ ol ongang + A (Martietal, 2002) « = % (2007)% LE 5 40 £ 4 e &

PP SERg MR e IR ) S en2 BT o M E R R fod gx
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KB RAF O RD D FAANS cFEN R BEWER > F ¥ 22 (Nuse
efficiency, NUE) ¢ Fldn e % v G sem 2 > F F 9@ % Fm & § f1* 2
TR (R fe& 0 1987 ; Martietal., 2002) o
(Z)F AR He Aatd R

KWEEPMFE - FREI SN BopE 25 (Bélanger et al., 2002 ;
Contreras etal., 2005) > 4o d £ R 4w ~ZF R FREV o FLO b FE
4 REM(F2007) 2 G % & >opf AfEET 7 3 00854017 & 1.7 mM #
pedh (NapSiOg) 2. & e @ » B feg? 2.1 5 % 5 g Fehid B 5 &7 7 7 Ao BN
P ® 2,4-= B 2 s (2,4-dinitrophenol) € #r 4] H sojaw 5 > e AHP S R
= 2 #wofc (Liang et al., 20052) o # /M ds 5 2 B AR K R R Y e p
Fagh 1S o g Hcdp ios Bl d 16.290% 46.3% 8 ¥ 1E 13 13.7%6% 29.6%6 E 6 E %
0-102 20 mM 7 faghiaie s » 2 mhkg ¥ £ 8 (Liang et al.,, 2005b) - -k # %
ficad Zite LTmM 7 3 1aa BMERAE R MERA 2 EF 1§ (peroxidase) »
fi= ¥ i p& (polyphenoloxidase) £ & = /& f& (chitinase) ¥ 3% i A B oF-e
(pathogenesis-related proteins) (Liang et al., 2005b; Ma, 2004) - ie 3+ 2L %2 % 5 5+ >
7 NV RAMP RERAF AL TR EEF R EF S FILER wme W
CO, ik & 22 3c4» £ (Hattori et al., 2008) -
I ~agfr
(- )it fFeha i

1’\-“-

7 2000 & B de o BEREFBET R AH i’ﬂiiﬁéiéﬁ%%i
ElcF KRR EZRBEFTRY o g1 BREGEFEEA RS AT
T4 @ o ITHRARA G i (72§ i¥(succession cropping) (Liao and Wang,
1999; Guo and Yang, 2000; Feng, 2000; Liang, Chen and Wang, 2002) - ¢ — 3 3 :&
FHERrHEALESFF L4 TR (Liang, 2012) -

(Z)3l A=A %3 i3 (PR & 75

S

bl -0 FRFELR - DTS A e R AR AT 1A AR
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bo
=

AFFERAENF TEED LN R PRI L A REBT R B
L EF /A FR A worg) i (FRs(replant frailure) (Liu, Wu and Luan, 1998; Guo
2003; Liang et al., 2003, 2004; Yu and Du, 2000; Wu, Zhao and Liu, 2000) -
BIFHIFEREF L > RIEPRBF I FEE AR RNL R RS
ri:i‘%a}s *F (1 > 2004) o § chi¥d 7R iF- o fifa,& 2E7F L2 RFAE 0 Blde

FoSE 0 A FHlchAcE om BT A IFS R TR

“ g L (452009 $RE > 20095 § - 2009) 0 3 H > ACHE 2
AU LR EEIR > X I EPH ECEF {F 2 FHh ~ 2 Lo et 5% > F
i o ¥ A AR (Mo 2003) 0 2 HE PN F AL ARk @2 ER R
L Aeesd (P> 1994) > v b gt 2hd e B3 g (TR e (Moo 20035 3R E
2008) -

AR FS sl de i (TR Y 0 FABRSE313% c oA R F A

<

S BN S FUBAA R PR AL (B3 0 2008) o @ kw4 B IE R 0 K

PG s RN R B AT T8 B (T he R AR S R ATE S T 7

kS

AEHA ZHEVLEZ A EE RO T ERE G0 AFHE RS (B8F
2008) - et Ak = FAEBOIRERLA T 0 ENF EREARE AR 24
Wil 2 R i { e OB R A B (370 1988) -

Liang(2012) 11 * #j3% 2 i@ iF p 135kef N2 a N gbed A 8 & 0 BEom A 125k
AARARG AR AT FE KA ERE - ZL T ERMAFRBELIT o 2R
RS AL AR TR B e m o R A F R BT B 2 o
RA o A EZLAFPFTFER S RBIFRN S EIHEY IO wFRER 2
Hed AR e o WMBPE I T 0 F T RE O 2 RIBMRBEERTHEL K

J]“%‘{’I”!L-:?T/g“° EEM L P ARITRAGFRITIA2IERE L F T FHF M
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AP prer g pad ey A TR (2 020035 Liang, 2012) -
FORESBIN A TR DR B 5 (2011) AR R~ AR A A
K2 iR qe h e e B kR &P'r/fl‘ﬁf"ﬁ? CEAMEFREIALEE
% F At A Y EC iR > AF Y U eI ER VA B A s I oiTg A
4 i ,r(#u%x&f e ﬂ*%nf’iﬁ?’fx L4 W (T o FpL s j&%gfﬁgﬁﬁg%
TR AR AR BT BTG ) i iR el RUE A T A
SRR RE 2 g Tl o
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R R
B CARBBAHY FRRI IO ALY AN LU
- TR
(- )sgie s
AERGET BABTORPF AT LA AT A SRR A T EG
B2 E ARE R RS FAHE o0 {10 FkgY o FE K

22524 > £ X135 250 p F M RN Y A RrRIE R ]

()B4 F

higsk e “fafard”ik BE 0 5 100% 2 B EEATR KSR 0 @ 5 R
#E O PG EESRERICE R §F 95%F F 0 2-kE 35-55% o pH &
% 5.5-6.5

AR § ARET AT > B & L5 1 (Coirfiber)z w2 5 7 e gk
A2 2. 100%¢%+ & (coir dust, CD)o k2. £ & 5 0.1 1 2cm> % A& % 0.16 cm »
SR BA S 149 -mLh i 1 12.8% 0 ok 67.296 0 pH & £.5.8-6.4 2 F
EC i 600 puS - cm™ (1:10) -

)/‘ %‘r%ﬁ
1.6 2 % % (Dolomite, Do) : % 7 pifik4tds2 v Z 2 HPF SRR EWUA X H 1V &

# 5 CaMQ(COs), » PEA St P12 7 o

2.7 ##) (Phosphoric Ore Sands, POS): j& % X 2 Bk S B m 7 % 32% P,0s »
PEpARE T 3 L7 o

342147 % (Palm Ash, PA): st o b B aHis 3 A + 05 > § 0.1% B5A-3.4%-
§ 1 4930%  pH 5 13 pp "ER 4 45w (7

(=)% iz pe

LRg5w ¢ % 20-20-20 2 iZ (Peters)z 57  » P~ p K-k 4% 1000 & (235 * -
2EFER I RETHBECREAE R PFRALDIA AL LIT > BEH2
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AH R R LIE(2007) 2oz Lo X R R AR 0 RS A LA 1000 o
% 610 mg KNO3 ~ 830 mg Ca (NO3) - 4H,0 ~ 500 mg MgSOy - 7H,0 ~ 120 mg
NH4H2PO3 ~ 20 mg EDTA-Fe ~2 mg H3BO3 ~ 2 mg MnSOQO;, - 4H,0 ~0.22 mg ZnSQO; -
7H,0 ~ 0.05 mg CuSQO;, - 5H,0 ~ 0.02 mg NaMoO, - 2H,0 ~ 350 mg K;SO4 > pH &
L 65 ECEL 1170uS - cm™ e B W= 2 # A F4 HFREL TR b £
WERHREREFTLp RKARAR -

EQEELN -

RETw IR RREE TR 126 2 1752 ¢ & (plug)+ "% f % 60mL -
2ERLR IR TG IRRFEILR FREF AP 545 46 x 33 x 27em’
BN BN R T0-75%2 PE kR (£M) R B AL R
BEEAFIH A
(F)FHKA
SR T T a4 K f(growth chamber)( & 1373 % M285207 55 - Chang
Kuang) - = LED(Light Emiting Doide) 3 * 1 kiR > £ & 8% k3 E B &
(Photosynthetic Photon Flux Density, PPFD) % 250 g mol - m? - st k8 % 16/
8hr> p %/f % 28/25°C > & 9% 70-85% -

2EMER DR o FAFTRELTRGRR FRERIFESSE R

P RS PESPERF REFZFAERINEPERT > K RBEE
HN2EFRAMRE B 25PN FRE B SRR TR G ] ko

Z IR RPBED

(-)iFad

LRETHE 0 #% 5 5 cfafard” sk A5 70%:R f 30%7 55 & 4 55(V 1 V) o

2.8 #4318 1 L R 5 (peat moss, PM) £ % /i (coir dust, CD) 4 %] 5 K ik #4148 F 4~
HAE . forE 2 GRS 26 mL 2 p Rk o g S E R RE
&g@ﬁ@ﬁ%k%&zé2%&\mﬁM?ﬁW&»E?ﬁ?ﬁﬁé3@»ﬁ

RESS -
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Z)h e
25 e ROE A T

Table. 5. The formulations of mixed peat moss substrates.

Substrates Additive

Treatments n 1 n
CD? (%°) PM (%) Do(g-L") POS(g-L") PA(g:L")

I 0 100 0.5 3 0

1 0 100 0.5 3 2

i 0 100 0.5 3 4

v 0 100 0 0 0

Vv 50 50 0 0 0

a:CD:coir dust; PM:peat moss; Do:dolomite; POS:phosphoric ore sands; PA:palm ash
ZaHpEEE A

(EPE=F-5-F4

LRETH @A KA BT A S kBB P BEATIAARL

B R dE o R R RN 4B AR T RE AL TR
B oA - X {3 U REQR50um - m? e sT) o M AGEES S > & 54

REEFEpELLHgp Kok FFEBHEE > &% 20-20-20 Peters 2_ 5 L » 12
pofoRAFR 1000 1 0 & 3 X E R - S0 TALBREFRNMI L o AE

F15 P ELHBEELE -

DemEAT22Bg AT REAL I PELRF - AL w kA
LA it x % (Hanna, 2000; Kirnak and Demirtas, 2006; Kaya et

al., 2005) » &= € = & fE48 3tk 0 tREEE 40cm v FEEE 90Cm o

(QzfEts 2 Lok A L P22 TEpg s ¥ %4 L& = 100 mL - plant™

47 B3 200mL - plantt o % EpERF L P SR & 3% - % 0 &= 100

mL - plant? -

(3)’]“9’}%;]31:_%{&'?%?*}\,1 T3+ EoESD aﬂ'f':ﬁ-fﬁ?‘&p

\mL
o
b
It
-
5
I
3
™
.
>~
[

AR P AREEE G IEFEFIE 2 2 FENRE S BF LEEET S
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SHEERZEN R UTRAT R LR R AEIRET
- BRI TO%IFRE S > kX G @ﬁ,yﬁi:@ o4 £ 3% 23 & (54 o

Z R ERPAAPE B

(-)Et2 &2

1thg R A MK CREPFIEFINCIFIRZ2EE LR H2G 2

A (em) o & 2Rl £ 34K o

FEE CESER TS 5 2 (300 mm, Anbomb, Japan)Bl £ p E A D E 4
Rz gL ER > Hiam(mm) = &J2RE 34k o
AEF ES TR LTI N 2 (300 mm, Anbomb, Japan)ip| & & 3 x4 A
F2ELER HEELoE(MM) o & AIZRE 3+ -
5. % SPAD-502 i& : 2 # % % 2*(chlorophyll meter)(SPAD-502, Konica Minolta,
Japan )ip| & ¥ £ 2. SPAD-502 & - & — £ #E B3 B E L0 & AITRE 34k o
(C)EHRAER R
1.% % #c(total fruit number, TEN) @ ¥ k2 B 4pdc b T > ¢ 7 8 58272 7
8 R o & AR E 3tk o
2.4 % £ (total fruit weight, TFW) : k2 Sk F £ e v b 5872w
HE%x9EE o173 % F5(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ,
USA)fr~» B 25 25.(0) o % e JZRIE 3R SR 1 % o
3.7 4 & & £ (marketable fruit weight, MFW) @ % 22 % & 15— i 8 4 » 22 5% £ p
Rlb s LE AL 3emE o AVHEE (Bip R EABE KIP) T
+ % #%(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =2~ » B i & 2 5
(9) ° # TR E 3k FH 1 % o

¥ 4 % % £ (cull fruit weight, CFW) @ % B 27 % = 17— 58 50 > 22 5% L fpld

PRz LERANImY > A THEE (Brep R FELBEEKIP) TS
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* #%(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA)#=2~ » & i~ % = 5.(Q) °
FRJILPIE 3R BHRL % o

Sk fcx F(yieldrate) : (F 4 & % £/ % £)x100 - H =5 7 » 1+ (%) o

6.5 4c 7 L 5 (cull rate) : 100-(F 4% & % £ /5. % £)x100 - ¥ =5 7 4 v (%) -
(C)FHEEESFRA

1.% & (fruit length) © %9 & & > 1T+ 354 2 (300 mm, Anbomb, Japan)#| & %
EE R LSRR E R Himi asem) e FAIZRE 3R ALK -
2.% % (fruit width) @ %9 % & > T+ 724 = (300 mm, Anbomb, Japan)i#| & &t
% 2 5om Az §8 3% % A (neck part width)~ % £ 7 w28 2 A E 3% A (central part
width) % & % 78 5 cm Az & 3% % A& (apical part width) » ¥ = % 2@ (mm) - & g2
PIE3FR =1 % -

3.55 %/ g ¥% %+t (neck/central part width ratio, NC ratio) : & 5 $g {8 A g fR 22
g o

4 e 3R] 3¢ 3% F vk (apical/central part width ratio, AC ratio) @ % § & #8381
2 W E e

3.% % A & (firmness) : % § F3% ~ A MR BN A R o 1IF 4 0.38cm’ 2 &
AP R = R AL R 3 (fruit pressure tester)(FT 327, penerometer, Italtest srl, Italy)
BTEa FNTNEMMAE 2 A E R =5 kgoom o F AJZR R 3tk
1% o

4% L& F RS NI E R LG 2 A RSk R % 4 L R(LAB-230,A
&B): A BIRIE R FFINAEE L2 I F - HBEL I TR EELa~b £
o LmEd MR > R (L=0) fem (L=100) ; afh# 7 =% 4p 2% > alE 2-80
2100z i aEAx s R A ARG o caldAxk R A ARB S S bR AT F EApr
R DEAE80)2Z 3§ (70) 2 P o 5 a2 R34k > F 1% o & % B3
gLz TiE o

5.¥ ;4 1 F 254 )k & (soluble solid content, SSC) : £ #-% 4 %i2r 3| L » B L B F
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A~ % i+ 48 (CP-75S, IADYSHIP) » & % 4 v & i 8k > 92 15 30 ) « S ik i
T s 0 2o £ 3 F 3 V4 B 2 (pocket refractometer)(PAL-1,ATAGO, Tokyo,Japan)
BlE_ o B i Brixe # EJLRE 3tk FH L% o
IR ERERS AL

PRI E E@RSL)MTRE AT EARMRET Y c HiI AT ()
I R BRI

FEHFE PR > F B K (Randomized Complete Block Design, RCBD) » # fw
@3 &4 F E£4F4A1 3tk o Bedp 1 COSTAT 6.2 (CoHort Software, Monterey,
CAUSA) se2- #c #8 a % > A 47 (ANOVA) 2 &/ &8 ¥ % B » 47 (Least significant
difference, LSD) » 4 47 & 2 5%z 7 & 5 ¥ £ 8 (P=0.05) ; % B4z 5
SigmaPlot 10.0 (Systat software INC., Richmond, CA,USA) -
A~ B A B R
(- )ik g

ARBRHFY R RGP AT B4 ASESE A4 57 HG
HR XM P AR R RAHE > 10 RBEY o 2L Y
225 24 » %2135 N5 0 P OFBMCe RSP Y E 0 RrRBE L |
P e
()R8 4 F

AR A F iy “fafard”ik R E 0 5 100%% E ESE R EE A ¢ SR
W o 24t RAREMIY £ 0§ 5 95%F 0 5k P 35-55% o pH &
% 5.5-6.5 -

WA R B ARG TP F &L %192 (Coirfiber) i 4 -2 s 2 A
7 o S IZ 2 30%m -+ g e (coir fiber) &2 70%+ K (coir dust)iR & = % ik
K (coir fiber dust) - ek & & % 0.1 2 8cm» & %5 0.16cm> ®% %R 5 149 -
mL? > i oF 1 12.8% 0 k3 67.2% > pH & % 5.8-6.4 2 &F » EC & 1000 pS -

cm™® (1:10) -
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A
|
)
z‘:‘f
[
|
3
|
bt

QEFER I RETHBECHEELDPR cpF R HE - B
AA A R 5 3EQ007) ek L S K jpe AR 0 &S A L& 1000 o2
%z 610 mg KNO;3 ~ 830 mg Ca (NO3) ; - 4H,0 ~ 500 mg MgSQO, - 7H,0 ~ 120 mg
NH4H2PO3 ~ 20 mg EDTA-Fe ~2 mg H3BO3 ~ 2 mg MnSQO;, - 4H,0 ~0.22 mg ZnSQO; -
7H>0 ~ 0.05 mg CuSO, - 5H,0 ~ 0.02 mg NaMoO, - 2H,0 ~ 350 mg K;SO, » pH &
265 ECEL 1170uS-cmt o B M2 S B4 S FTATEL SRR L ¥
WERSREREFLp RkARAR -
(2)F5%&F

RETw R RREE TR 12x6 2 F175 2 ¢ & (plug)+ "% f 5 60mL -
2QEFER AR IEREIEC FHREFT AT FH 5 46 x 33 x 27 cm’

BB MBS R T0-75%2 PE k(AWML E > B Ak > 3

() nRd
1R 5w @ £33 4 £ fa(growth chamber)(& f1#73] % M285207 % > Chang
Kuang) » = LED(Light Emiting Doide) 5 * 1 kiR » £ & i * X3 £ B &
(Photosynthetic Photon Flux Density, PPFD) % 250 g mol - m? - st kix# % 16/
8hr> p %if 5% 28/25°C > & 9% 70-85% -

QERLE MR SR AEAFTRTLSRGREE RS FELS SRR

MAEYE R A PESP YR RELMRETIUSPERE KGR E
‘,L‘\2 é@‘\#ﬂ]}}l‘ }}\2 F\ I}?]_I%\& J},J ,b’}»;‘;??m #”;#J,J ,/L,o

S PR R
()i Fad
LRETH : #7% 70%7 5 & fafard ik 25840 30%F% 5k 7 4 35 (Viv) -

2ERER BN RGBS B - B KE O p Rk
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3 EC 8 15-32 1S - mY(1:5) o ok 52 1 115 > RS2 ERE A A B E kR
FREBBEHELS - Lk oy ?’UT dv 25 mL 2z p koKDY 5 EFE
el

B B A AL SRR 2 E R R R A A

(Z)ERL2 4 ke

FHwirk 2.
(EDEF5-F14
1R 5§ @ £330 4 £ 45(growth chamber)(& F1#743] % M285207 %. > Chang
Kuang) » » LED(Light Emiting Doide) 5 * 1 kiR » B & iF* k3 3 £ B &
(Photosynthetic Photon Flux Density, PPFD) % 250 g mol - m? - s> skix 8 % 16/
8hr» p i % 28/25°C » &R K5 70-85% -
2.8
¥Rz B FAPFTREPLERGRL LRI FES TR TN A
BLPESPERF REFLRAANERIEMNERT - KGR R 28
FRNEE 525N EERE S A0 2 SRR R 2304 kAo
Qe BEEANF2LBE MF25 RERLIPEEHFT L AFLG ko
BERFIRE RS %t <+ (Hanna, 2000; Kirnak and Demirtas, 2006; Kaya et al.,
2005) > & £ m = & fd48 3tk thEEE 40cm > FFES 90cm e
(Q)afitsz BkPFEA L S 2 TEprp > ¥ %4 L& = 100 mL - plant™
4754 L8 200mL - plant™ o £ ;p i GpER L P SRR & 3% - %> &= 100
mL - plant™
MERFEIREE 23 E - N8 08nE i HEim nngaxl
AlZEB W P AR EEEry s SEFIE IS 2P EIRGE BN 1E-ED
$5$&ﬁﬁzﬁ¥\ﬁ\%?u?i¢?%’Hﬂi&\%bz%%mm»i

Ta- bR TO%IFRE 4 0 b 4 s Bdhp A o A D% 23 H kg
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Table. 6. The formulations of treated coir fiber dust and peat moss substrstes.

Substrates Processing Additive
Treatments CFD? PM Leaching Do AN POS PA
(%) (%) 9-LY) (@-Lh) (g-LY (g-LY

A 100 0 K 0 0 0 0
B 100 0 + 0 0 0 0
C 100 0 + 0 4 0 0
D 100 0 + 0 8 0 0
E 100 0 + 0 32 0 0
F 100 0 + 3 0 0 0
G 100 0 + 3 4 0 0
H 100 0 + 3 8 0 0
| 100 0 + 3 32 0 0
J 100 0 + 9 0 0 0
K 100 0 + 9 4 0 0
L 100 0 + 9 8 0 0
M 100 0 + 9 32 0 0
N 50 50 - 0 0 0 0
O 65 35 - 0 0 0 0
P 75 25 - 0 0 0 0
Il 0 100 - 0.5 0 3 4

& CFD, coir fiber dust; PM, peat moss; Do, dolomite; AN, ammonium nitrate;
POS, phosphoric ore sands; PA, palm ash.
®- - non-leaching; +, leaching.

ZaWpEERE A
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AARREFB AR R D2
(C)ERLERE
AR 304 d B

QFiE  FMRI2EREEIINZ2ERESTZEP LMEFR > NRF %

£ = (150 mm, Anbomb, Japan)iRl & % & > H = 5 2@ (mm) o = G2 R E 3k o

@E#:RHE P > AER2ERIELLYE AR2EREY LKL 05

B e B RJZRIE 3tk o

(4)* 55 # 4 & % ¥ (Mean absolute growth rate, G value) : (# & % 20 = £ #-#

e ¥ #)/20 -

(B)E £ 12§ F 254 = (300 mm, Anbomb, Japan)ip| € f EA D Fa B2 jEipL

BoHEziam(mm)o# aJZplE 3tk e

(B)E % : 17 F ;N4 ¢ (300 mm, Anbomb, Japan)ip| & £ ¥ & 4 E A B2 JER R

B Hziam(mm)o & aJZplE 3tk e

(NEGFHF RHEDPHERT T » TG & FRF > 3FE VLD G Ldkizdgp

# (Finepix Z 2100, Fujifilm, China)dp 4% > i@ * 3 s 78048 (Image J)3+ & & #
FEER M o B i T3 2 (mmd) o

(8)E % SPAD-502 i& : 12 # % % 3+ (chlorophyll meter)(SPAD-502, Konica Minolta,

Japan)ip| & £ ¥ 2 SPAD-502 i - # - F P EP3 BRI T F TR E 3tk o

DE*#HE 1T F % XS 225A,Precisa, Precism Gravimetrics AG, Dietilcon,

Switzerland)f=P~% > BB E & > Hi= 5 & 2 5.(mg) - & AIZR|E 3k -

QOE scE (P 2BRE S 85C 44z 48 /) FFisB i > 1T 3 % §2(XS

225A Precisa, Precism Gravimetrics AG, Dietilcon, Switzerland) #=2~ - ¥ i~ 2 £ 2 5.

(mg) » # 2R 3 $4

2AE RS TN A
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Q)L ﬁﬂf—i SN2 PR o R S X (XS 225APrecisa, Precism
Gravimetrics AG, Dietilcon, Switzerland) #=2~3% 38 i k& ﬁ]—‘:%« HizZ%x 25 (mg) e &
ESZRE 3tk o

Rz

“~

1-1\1.
4

R e Bk

@FSEE kg 2

FH(XS 225A,Precisa, Precism Gravimetrics AG, Dietilcon, Switzerland)f#=8~3% 8 i

P T 85 C W3z 48 PEIS B U T F R

.

oo Hix 3 25 (mg) e FAIZRIE 3k
1~ BEEEA S RS

FE LS EGSL)F L AT SRR R Y o 2370 0(S) -
R 3 R g o

REHFEPHB R > F &% (Randomized Complete Block Design, RCBD) » #
™34 F LA 9tk o Tkt COSTAT 6.2(CoHort Software, Monterey,
CAUSA) suz- i dll» i (7 % > 4 7 (ANOVA) % & -] & & % £ 4 47 (Least significant
difference, LSD) » A 47 & &2 & 5%z F & ¥ ¥ £ B (P=<0.05) ; % WA 2

SigmaPlot 10.0(Systat software INC., Richmond, CA,USA)
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Table. 7. The formulations of treated coir fiber dust and peat moss substrstes.

Substrates Processing Additive
Treatments CFD? PM Leaching Do AN POS PA
(%) (%) 9-L%) (@-L" (g-L") (g-L%
A 100 0 K 0 0 0 0
B 100 0 + 0 0 0 0
C 100 0 + 0 4 0 0
D 100 0 + 0 8 0 0
E 100 0 + 0 32 0 0
G 100 0 + 3 4 0 0
H 100 0 + 3 8 0 0
I 100 0 + 3 32 0 0
K 100 0 + 9 4 0 0
L 100 0 + 9 8 0 0
M 100 0 + 9 32 0 0
Peat moss 0 100 - 0 0 0 0
11 0 100 - 0.5 0 3 4

& CFD, coir fiber dust; PM, peat moss; Do, dolomite; AN, ammonium nitrate;

POS, phosphoric ore sands; PA, palm ash.
b - non-leaching; +, leaching.
ZEMmE L o
G
17(:?5—’;- —Ftr . R':’Eé"%;— °
2EFER I FiFE%K- o
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S BAFEPpAEE
(-)EH®RZ2ED 2
1HkE A R R BEAFEFANREITTFZ LR » B 25 24 (cm) o & aJLip)

£ 3tk o= 10 p il

ek

N
2.5 /% 1 R F 3V AR © (150 mm, Anbomb, Japan)iBl € AT > B B EFE AT 2

&

e

EF&EE2? SEBLEFTR CECL 2m(mm)e & Ea2pE 3+-5 10 p B2

- X E 6=

SEHEF KD AER2ERIRIIFPE ARDERETTRS 057 E o
EESURE 3o X 10pBIE- 0 £ 4= o

4. 35 ¥4 £ i 5 (Mean absolute growth rate, G value) : (H#1£ % 20 = £ #c-# &

p ¥ #)/20 -

5. £ g F 454 £ (300 mm, Anbomb, Japan)ipl & p EA T E o B2 e E B

Hixiam@mm)e & gd2plg€ 3tko & 10 p Bl£- > X 4K

6. % ¢ 2T F 45 £ (300 mm, Anbomb, Japan)iB| & E £ S s E A B2 jERE A

Hixiammm)e & gdZplg€ 3tke &F 10 p Bl&£- > % 4K

8.% ¥ SPAD-502 & : 12 % % *(chlorophyll meter)(SPAD-502, Konica Minolta,

Japan )ip| £ # £ 2. SPAD-502 & o F - ¥ FEB 3 Bp|E L FEIZRE 3R F

10 pplE-=x> X 6=-

9. ¥ #E 1R F X §=(XS 225A Precisa, Precism Gravimetrics AG, Dietilcon,

Switzerland)f=P~= > BB E 7 > Hi= 3 F 25.(mg) o * Pl E 3tk o & 10 p i

E-% x40

10.F75wE P2 2BREF S 8CHEE 48 pmFieEd» g+ % (XS

225A Precisa, Precism Gravimetrics AG, Dietilcon, Switzerland) =2~ » ¥ i~ 2 £ 2 5

(mg) o # e dZpl & 3tk o & 10 P RlE- = » £ 4% o
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1.% #c(fruit number) @ E4kz & % S5 F e ¢ 7H L S22 7488 % -

#c(total fruit number): B k2. S ek e ¢ 7 H L S22 V4 8 % -

\m\«

(fruit weight) : B k2 & % Rk F LR > e 7 H B SR A74H L % o
g+ % #(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) #=8~ » ¥ i~ % =
5 (9) o # LRI E 3K
4.% % & (total fruit weigh) : E k2 B xS F €8 s 7 H E X B3 7 H E & o
g+ X #(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =2~ » & = 5 =
. (Q) ° # ARJIZRIE 3tk o
5.7 4 & % & (marketable fruit weight) : % 78 22 % 2 iF— £ & 2087 & £\ i) B 2.
LB A Iem Y ETHEE (B R FA B KLP )T+ 2 FAV-3100,
Adventurer, Ohaus Corp, Pine Brook, NJ, USA)#=8~ » H = % = 5.(g) - & 2B £ 3
ko

¥ 4 & % #ic(marketable fruit number) @ % % TR & & iF- iEE M B2 % LN RIS
P2 LB AL CME A TH B (B R EL B ELP).

¥ 4 8 % £ (cull fruit weight) @ % 7827 % 2 (7— 153 &> 27 % DN ] B 2 £
A %“3cmiﬁ" EAVHEE (B RFELKE KL )T S X FHAV-3100,
Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =5~ » ¥ = % 2 2.(g) « # AJZip| £ 3
BBl % o

7 ¥ 4 & % fc(cull fruit number) @ % T8 22 % & 1F- 1EE AR 225 DN R L
ES ‘sﬁlﬂ’?“Scm—‘ﬁ » A ATH LR (Bicp R ELSBS ELIP)
9.7% % Z (drop ped fruits) : 3% — & = 9§ — % > ;%0 2 2L 4 ST MR ¥ F o
METR G- RER
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10.4%, 7% % I (total drop ped fruits) : - & 2% - &3 > P REFEH? S 2EL S
CIE SR S -

E)FHLEFETRE

1.% & (fruit length) © % % £ & > 12 % F 324 2 (300 mm, Anbomb, Japan)F| £ % 8
BR L pERE R CHELZ LM e FAIERE 3R FHR1 % -

2.% % (fruit width) @ %9 % & > 27 3 3824 = (300 mm, Anbomb, Japan) k| &

% 5 cm Az §EENE A (neck part width) ~ & £ 7 @R 2 g 20 F A& (central part
width) 2 2% 78 5 cm sz & ¥% % & (apical part width) » E = 5 =8 (mm) o & 2 )
E3kFHR1% -

BE LSRRI R LR LG L LAk LR 4L R(LAB-230, A
&B)» A BRI EEFFEIN AFEE L2 F o HELIT ZFLELa D £
7o L#hEFP R > & (L=0) e (L=100) ; a#h# 7 ioi4p e 42 & > afd 2-80
2100z FF L > alff4 < S A Al -aEAR S S AR S bELATE Tt

B o biE i (-80)2 % % (70) 2 Bt o & 29 p|$3+k > & k1% o & % B~38L2

5.% 9 ¥ i3 12 71754~ ;k & (soluble solid concentration, SSC) : 4 #-% § 4i2r 2L » Be

- X %R 3%~ & 8(CP-75S, IADYSHIP) » # e s g it sk > 9 F 304, o 5
e KB R e 0 2 T £ T 3 V48 & 2+ (pocket refractometer) (PAL-1, ATAGO,
Tokyo, Japan)ie| &_o ¥ i~ % Brix o & 2R 3tk > 41 % -

6.% F ik i ik 7 ¥ (ascorbic acid content, AAC) : £ #-% F G272 L > oo L 5 7
3~ % 7 48 (CP-75S, IADYSHIP) » & 2 fr kb it » E 30 4) - SmAER
fo o MgF E B~ LomLoeF A %R R JF T FUR e R (Reflectoquant #116981)
oo B 3R 7% (RQflex 10, MERCK, Germany)ip| #_- ¥ =% mg - L™ o & ggw
BIE 3Bl %E o

(m)RF A4 LA 4R A T0CHaF 4 P 2k fd > e giafi
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(sample homogenizer)(SH-100, Kurabo, Japan) B = #5 % » i35 3t 2 4B A B 3+ £ 0 o
o AR 36 mg o AL 1pg o 48 mmxS mm L AP R S R WA 2
o p B ER R SR F A 17 R (NC Analyzer, Flash EA 1112 Series, Thermo
Fisher Scientific, Rodano, Minano, Italy)» 47 - B % » 17 &4 % # (Hez, 99.99995%)
Limdsdp o B4 250 kPa > smiE 130 mL - min™ 5 § # (O 99.99%)/% 4 % 300 kPa
i 250 mL - min™ 5 § it Y5 A& 900°C o B RpE & 680°C 0 F 48 K 17 kiE & 50
C = 173 5-(Atropina, C17H23NOs, Fisons Instruments S.p.A., Radano, Minano, ltaly)
SEERWUTR IS APRELF A0 o E RSN T EF 2 ER (%) -

FE AT RATERIZ AP R E R (%) kRS E 0 T F

x\‘\

Ree g
Vs T A

VRS L

REHFEH 2 > F &% (Randomized Complete Block Design, RCBD) > & g2 3 &
A 0 & 45818 3 tk o #icdp )1 COSTAT 6.2 (CoHort Software, Monterey, CA,USA)
Lt 7% A 17(ANOVA) 2 & | &8 ¥ £ B & {7 (Least significant difference,
LSD) » 445 & AJZF 5%z F A ¥ £ 8 (P<0.05); % R4 5 SigmaPlot 10.0

(Systat software INC., Richmond, CA,USA) -
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Table. 8. The formulations of treated coir fiber dust and peat moss substrstes.

PAEEEEASTLEE

Treatments Substrates Processing Additive
CFD? PM Leaching Do AN POS PA
(%) (%) 9-L%) (@-L" (g-L") (g-L%
B 100 0 + 0 0 0 0
C 100 0 + 0 4 0 0
D 100 0 + 0 8 0 0
Il 0 100 - 0.5 0 3 4

& CFD, coir fiber dust; PM, peat moss; Do, dolomite; AN, ammonium nitrate; POS,

phosphoric ore sands; PA, palm ash.
®- - non-leaching; +, leaching.

E)drin
i — o

=~ REAFEP A

(C)EREZEAE

-ﬂ\1.

TR kR EAFEF2

34X 10ppE-=x £ 9= o

2EHCE D AFREBAELLYE AR ERE

E@EJ—/F'JZ& 3’}% o & 10 p -,‘Ew]i-— =<

A

EE I UT ISR

Hixziom(mm)e =* gJ2p|E 3tko# 10 p BlE- = & 95

» 2 Q= o

=

\‘W
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4.3 % 1 1T F 054 (300 mm, Anbomb, Japan)ip| & E £ 3 4 E B B2 GEME A o
HizZ2m(mm)e & &J2pE 3tk =+ 10p BlE- > 2 9= o
S.E R #HE LT+ X (XS 225A Precisa, Precism Gravimetrics AG, Dietilcon,
Switzerland)f=B~% 2 BB E ¥ » H =5 2 5.(9) ° * ASZR R 3tk & 10 p Rl 2 -
SR
6.EFicE PR 2ERERYE 8T 48 (i BEd > g F X (XS
225A Precisa, Precism Gravimetrics AG, Dietilcon, Switzerland) =8> ¥ = 2 2 5.(g)
F 2R E 3tk & 10pBIE- K> K 9K o
(C)EHRAERE
1.5% & (fruit weight) : k2 B p B e s F €8 e 7 H B 522748 % -
g+ X #(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =2~ » ¥ i 5 =
5.(Q) o & AL E Btk o
2.5, % £ (total fruit weight) : k2. ek F L2 ¢ RV H L 522 74 8 % o
v g+ & F(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) ##2~ » H i~ 5 =
5o(Q) © F RJZBIE 3R o
3.7 4 & % £ (marketable fruit weight, MFW) © % " &7 % 2 (7— £ 3 & » 22 % £ fp
Bt 2 £-F A3t 3cm F‘ SVHEE (Bzp RFrke KEp)o R
(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA)#=B~ > ¥ = % 2 5.(g) ° & e
RE 3tk o

8,7 4 & & £ (total marketable fruit weight) : Ex2. 2 v # 8 5 F £ & - ¥ 52 %
R FRESR O EELP PRl FES)T3CME S FH LS (Bp R F
A e AP ) T+ X §(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA)
FEBe Hix 5 2 5(g) o & AR E 3k o

4.3 Jx 2 5 (marketable ratio) : (7 4 & % £/, % £)x100 - =5 7 4+ (%) °

E)FHLER DA



1.% & (fruit weight) © = ¥ % £ & » % + % §%(AV-3100, Adventurer, Ohaus Corp,
Pine Brook, NJ, USA) =B~ » & = 5 2 5.(g) ° & aJZiR| & 3 -

2.% & (fruit length) © 45 % 5 & & > 2 T+ 4% 4% < (300 mm, Anbomb, Japan)ip] £ *
Tk L W2 pEdE R > Him i 2 a(om) o & EJZRE 3k o
3.% % (fruit width) © % % & > & + 3% 21% ¢ (300 mm, Anbomb, Japan):#| &

% 5 cm Az F83% % & (neck part width) ~ & £ ¢ 3R =2 7k iE 385 R (central part
width) 2 2% 78 5 cm sz & ¥% % & (apical part width) » E = 5 =@ (mm) o & 2 )
E3kFHR1% -

4.5% g & % 1 Auged K3 %%? Fodho 2 R okE B Y4 X %(LAB-230, A
&B) A BPIEEFHENAEE N2 F B EIfIr ZFLELab £
7o LphEk A M A > & (L=0) @ (L=100) :afh# 7 % 4p 0 424 - afE 2-80
31002 Bt a4 A AR Bl > a4 R A ARG S biE AT T AT

B o biE i (-80)2 3 % (70) 2 B &1t o & a9 p|$ 34k > & k1% o & % B~38L2

5.7 a4 4 FA54 )k & (soluble solid concentration, SSC) : b #-% § %i2r 3| L » B X

7 2~ & 5(CP-75S, IADYSHIP) » & e s dm o gk > FF304) o SimiA

Wigts o = T £ 3T 3 5S8R 3 (pocket refractometer)(PAL-1,ATAGO, Tokyo,Japan)
BlE_ o Him 5 Brixe # AJZRE 3t F 1l % o

6.% F ik i ik 7 ¥ (ascorbic acid content, AAC) @ A #-5% F G2r 2L > oo L 5 7

i~ 5 48 (CP-75S, IADYSHIP) » & v w2 it %k - (2 P30 4) o SipiiEiR
fo o MgF E B~ LomLoeF A %R R JF T FUR e R (Reflectoquant #116981)
oo B 3G 7% (RQflex 10, MERCK, Germany)ip| %_- ¥ =% mg - L™ o & ggw
BIE 3Bl %E o

T~ it L T

P E R 2% B % (Randomized Complete Block Design, RCBD) > -+ A&J2 3 &
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A 0 * E£AF 818 3 #& o Bicdp )t COSTAT 6.2(CoHort Software, Monterey, CA,USA) st
ik 2% 217 (ANOVA) 2 &/ Bg ¥ £ B » 47 (Least significant difference,
LSD) > &~ 47 & a2 5%z 7 & ¥ £ £ (P=0.05) ; g ®4z;¢ 5 SigmaPlot 10.0

(Systat software INC., Richmond, CA,USA) -

50



WRE CARPBFIJTHERZ|IAELILAZELEE
-~
e 3
B L R
(C)EBAF FEk- o
(Z)BFERAF ek 4o
(Z)EBF &R 1810 7 LA E(H LA 2ATOA ) 1110 5 5 (PG iF
$1x)+2-3% 55 F(REH 2x) 567 5 L (Gl iv% 3=)o

(EPE=F5-F 4

2EREE I FEK-

= " RARAPHEDE

(-)EHR2Z £ R

LELE KRR B FEFINEITTHZL R > Him i o0 (cm) - & g2 ip
B3tk # 10pRIE- = » % 9=k o

2EBE VKD O AER2ERTRLILIFPE AR DEREY ZARS 05 E o
F SRR 3tk F 10pRIE- K 0 £ 9 o

3.L =% ¥4 £ i# 5 (Mean absolute growth rate, G value) : 245 : (B % n x E
F-HiEp EH)n -

4.3 £ @ 2 F V25 < (300 mm, Anbomb, Japan)iBl & B E A T o B2 JEEEE B
Hi=zom@mm)e & EJ2ZpE 3tk 10p plE- x> £ 9= o
5. % ¢ M E 3 2N < (300 mm, Anbomb, Japan)ip| £ E £ A 2 E K B2 JERE R
Hi=zommm)e & EJ2ZpE 3tk 10p plE- x> £ 9= o

6.F ¥ SPAD-502 & : 12 E % % 3 (chlorophyll meter)(SPAD-502, Konica Minolta,
Japan )| & # £ 2. SPAD-502 & o & - ¥ FEB3 BB F AIZRE 3tk o
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FOARMENLELRENTRDZL BTSSR (GRERT)
Table. 9. The formulations of treated coir fiber dust and peat moss substrstes and cropping sequence.

Substrates Processing Additive
Treatments  Cropping CFD® PM Leaching Do AN POS PA
(%) (%) 9-L) (@-L) (g-L) (g-LY
FD Full 100 0 + 0 8 0 0
FIlI 0 100 - 0.5 0 3 4
WD Winter 100 0 + 0 8 0 0
WIlI 0 100 - 0.5 0 3 4
SpD Spring 100 0 + 0 8 0 0
Splli 0 100 - 0.5 0 3 4
SuD Summer 100 0 + 0 8 0 0
Sulll 0 100 - 0.5 0 3 4

& CFD, coir fiber dust; PM, peat moss; Do, dolomite; AN, ammonium nitrate; POS, phosphoric ore sands; PA, palm ash.

b - non-leaching; +, leaching.
8-10 * ZATE(% 1A fAfE 2ATeH A )~ 11-1 7 2 2 v 7% 14)~2-37% 2 F5F(iiv% 2x)~56" % § iv(ig (¥ % 3 =«).
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TEFESEFLE D EIRA S 30 4 452 9 8 i (dark acclimation) » =+ = # 5 3 B~
3 R B el & AT R R 3t 1 E % F F K & (chlorophyll fluorometer) (Junior-Pam,
WALZ) #P~¥ & 4# Fv/Fm (van Kooten and Snel,1990; Xu and Zhou, 2006) » % %
s B 5 B ¥ S8 i Fo(minimal fluorescence) & a8 it {8 4~ B Ex2 ] ¥ £ B S
B =~ ¥k & Fm(maximal fluorescence) = 5.m5 %' it {24~ B fx2 B~ ¥ ki@ ; PSII &
~ 3k 3zie Fv/Fm(maximal quantum efficiency of PSII photochemistry) 5 ‘g a8 it &
PSII £ i* 8 F pdo* k3 2ak g2 FEE 35 2585 P Fv/Fm = (Fm-Fo)/Fm -
(Z)AEH 4
1.4, % £ (total fruit weight) : B k2. BBk F £ s RvH LS 2274 L % -
g+ X #4(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =2~ » ¥ i 5 =
o (9) o F RIZRIE 3tk o
2.3 % #c(total fruit number) : 8 k2. B3 B RV H L 23T H L % o
F IR 3tk -

¥ 4 & % £ (total marketable fruit weight) : ¥ tk2_ %+ 4 & %

w

LR FTRE %

KIF- FEAR G BE DN PR A ﬁl~%?30m—"ﬁ AT H RS (Bizp &%

Foole KEP) e g+ X F(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ,

USA)f=B~ » B = 5 2 5.(g) ° & AJZip| £ 3k o

b fcn F(yieldrate) @ (F 45 & % £/8% £)x100 - ¥ =5 F A v (%) -

(Z)FH LR EFAL

1.% & (fruit weight) : ¥ % € & » 12 7 &+ % §%(AV-3100, Adventurer, Ohaus Corp, Pine

Brook, NJ, USA)f=B~ » B i+ 5 2 5.(Q) ° & AJZipl £ 3tk o

2.% & (fruit length) © % & & & > 2 & 3 ;8254 = (300 mm, Anbomb, Japan)ip| & % %

SR pERER CHE =L A (m) e FAILRE 3 o

3. % % (fruit width) : % F % & > 12 T+ 7 254% 2 (300 mm, Anbomb, Japan)ip| & 4 %
% 5 cm a2 SRR % & (neck part width) ~ % £ ¢ o 3R 2 A 3 385 & (central part
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width) 2 # % 78 5 cm ez & $% % & (apical part width) » E = % =& (mm) o & &2 P
£33t FHR1% o

4.5 F A R (firmness) @ Bl 2 5% F FEI0 ~ AEIRIEE B IR Y14 0.38cm? 2 &+ )
Poip) 2 R A R 2 (fruit pressure tester)(FT 327, penerometer, Italtest srl, Italy):p| = ¥
FHAENF Ao A E R E L kgoem AT o F AR E 3tk F 1k
1% o5 %P~ 382 TiaE o

5.% & % ¢ 4% /& (greenish color intensity, -a) @ £ ¥+ K3 ik FAom 2R
Fo R ¢ £ H(LAB-230, A&B) » A BRI E & F I~ AR LI o & AL
£ 3tk #H1l% o &F 5B 382 TiaF o

6.% F ¥ 4 ¥4 Jk & (soluble solid concentration, SSC) : £ #-% 9 G2r 2L » B~
— L2 ar o &t 5(CP-75S, IADYSHIP) » £ A dr & itk > 9Z 304 « &
AR S 0 = T L FF 3 N4 R 2 (pocket refractometer) (PAL-1, ATAGO,
Tokyo, Japan)ip| 2_o ¥ = % Brix e & AR 3t F 1 % o

7.5% F #Uk i f& 7 £ (ascorbic acid content, AAC) : A #-5% 9 27 2L > B L 5 7
% x % iF 8 (CP-75S, IADYSHIP) » & A A dr 4k » 92 30 )  SiRiAiE R
fo 0 MgF E B~ LomLoeF A %R R JF T FUR e fesd (Reflectoquant #116981)
oo B n 3R] %tk (RQflex 10, MERCK, Germany)i#l %_- ¥ =% mg - Lo & gug
BlE 3R FR 1 % o

T o~ A4

REEHFEA PR > % E K (Randomized Complete Block Design, RCBD) > # k2 3 £
A 0 & EAFfE1E 3 $k o #icdp )1 COSTAT 6.2(CoHort Software, Monterey, CA,USA) st
T 2% 217 (ANOVA) 2 & B¢ % 4 8 » 47 (Least significant difference,
LSD) » & 47 & AJ2 R 5%z F & % ¥ £ £ (P=0.05) ; % B42;% 5 SigmaPlot 10.0

(Systat software INC., Richmond, CA,USA) -
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BRI A RRFEREL P AL REASFLHF
- SRR
e iisk— o
BN AL
(- )BT k- o
(Z) 4 T Ao 432K %

2 10~ e A A e 2 2R AT ALGERT)
Table. 10. The formulations of treated coir fiber dust and soil and protect culture form.

Protect Substrates Processing Additive

Treatments Culture Form CFD? Soil Leaching NH4N93

(%) (%) (9-L7)
FD Field 100 0 + 8
FS Field 0 100 - 0
GD Greenhouse 100 0 + 8
GS Greenhouse 0 100 - 0
PFD USTPF 100 0 + 8
PFS USTPF 0 100 - 0

3 CFD: coir fiber dust in field; *: -: non-leaching; +: leaching. USTPF:Utilization
Sunlight Type Plant Factory.

%: : AF P A

Soia Rz s A EAFFRTELE R R L L3% 5 es 110 32 231

(Z)fedm

2EFALR I FE%k= o
AL EIE
(-)ERZEZERE

LEE A e pBpFEFANMEITTH2ZER  H =5 20 (cm) o & aJLip

2EB I E kD AERYERTALLIFPE S AZXERE S L L 05



HomAImpE 3tk F10ppE- KX 4% o
3. 354 ¥4 £ & F(Mean absolute growth rate, G value): (# 4% n % ¥ #ic-# 2 p
EF#)/n -

4. £ 127 F 7542 (300 mm, Anbomb, Japan)iBl & p EA T E 4 B2 ERE B

\?3.

Eixioammm)e & 2Rl 3k & 10 P RIE- = £ 4=

5. % 7 F 454 £ (300 mm, Anbomb, Japan)ipl & E £ 5 B E K B2 R R R o
Hriam(mm) = gJZpl§ 3tk & 10p BlE- x> 2 4= o

6.% ¥ SPAD-502 & : 12 % % *(chlorophyll meter)(SPAD-502, Konica Minolta,
Japan)ip| & £ ¥ 2 SPAD-502 & - & - E S FP3 BRI ER > F AILRE 3tk &
10 pplE-=x> X 6=-

TEFESZFZY¥LE D EHRE S 30 4 452 9 ¥ 1 (dark acclimation) » =+ — # % B~
3BRIE L& AR 3tk E % F ¥ % &(chlorophyll fluorometer) (Junior-Pam,

WALZ) #2~ ¥ £ %8 Fv/Fm (van Kooten and Snel,1990; Xu and Zhou, 2006) > % %

s B 5 B ¥ Sk i Fo(minimal fluorescence) & i5ag it {5 4~ B Ex2 ] ¥ K@ S
B = ¥ % @ Fm(maximal fluorescence) 5 ‘G a5 801t {64~ B fx2_ B+ ¥ £ & ; PSI #«
~ sk 3zi Fv/Fm(maximal quantum efficiency of PSII photochemistry) 5 ‘5 a8 it g

PSII sk i- 8 F figd ~ F kg sk B2 ¥ k@ 3-8 238 5 Fv/Fm = (Fm-Fo)/Fm -
(C)EHRAER R

1.% % #c(total fruit number): 8 k2 e s e ¢V H L X B3 7 H & % o
F LRI E 3R o
2.% % £ (total fruit weight) : E k2. B F €2 e 7 H B X2 274 & % o
g+ & F(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) =2~ » H i~ % =
() o FRIZRIE 3R BHRL % o

5,7 4 & & £ (total marketable fruit weight) : % B &2 % & iF— 152 > &2 % L p il
B2 3 R 3cm ¥ g SVHEE (Bizp S Frme EIp)ong S % f
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(AV-3100, Adventurer, Ohaus Corp, Pine Brook, NJ, USA) #=2~ » H > % 2> 5.(Q) ° # J
RE 3k FR1LE -
A3 dc e F(yieldrate) : (F 48 % £/ % £)x100 - B =5 7 4 (%) °
E)FHLEFETRE
1.% & (fruit length) © % % £ & > 12 % F ;4% 2 (300 mm, Anbomb, Japan)F| £ % 8

BE L EE R Hims oA (em) o & AP E 3 A1 % -
2. % B (fruit width) : %% % & > 2 % F 3324 < (300 mm, Anbomb, Japan)ip| &

% 5 cm ez SR E A (neck part width) ~ % £ 7 o 2R 2 4 i 28 %A (central part

v

width) 2 2% 78 5 cm Az & ¥% % A& (apical part width) » E = % =@ (mm) o & &J2 )
E3fk Fl % -

3.% 9 A A& (firmness) Pl 2 % F G0 A F N2 32 T A A 0 14F4 0. 38cm’
2. & b AP p) ik A & (fruit pressure tester)(FT 327, penerometer, Italtest srl,
ltaly)ip] % 8 =& P 5 ) 5mm *7E 2 B~ €& > Himi kg - om* &7 o F A2
T3 FH1 % o F 5538z TiEaE o

4.5 B % ¢ 4% & (greenish color intensity, -a) : £ g A& K,ért 5 F 4w 2o W Bk

Sk

F oL & L R(LAB-230, A&B) » A BRI E & F I A 2 IR o & AT
3 FHlE & 5B JB2 TR o

5.7 i3 1+ #7254~ Jk & (soluble solid concentrarion, SSC) : b #-% F 427 3L » o X
% F 2~ & 5(CP-75S, IADYSHIP) » & Zu 47 = ik > 4% P 30 45 o Sim A
Wig fs 0 = T £ 53 3 V4R 2 (pocket refractometer)(PAL-1,ATAGO, Tokyo,Japan)
PR o B =5 Brixe % &JZpl® 3tk 1% -

6.% 9 ¥ w it 7 £ (ascorbic acid content, AAC) : L #-5% 9 %27 3| X > Boo L % F
A~ & 7 45(CP-75S, IADYSHIP) » & %A dm & i3 0 2 P 30 ) o Sk Bk
o rF g B lomL e A %R R F YUk ik X (Reflectoquant #116981)
oo B 3R] 7% (RQflex 10, MERCK, Germany)ip| #_- ¥ =% mg - L™ o & ggw
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PR3t FH 1% o

R

P AR > % § %3 (Randomized Complete Block Design, RCBD) » # &2 3 &
A 0 * EAFfE1E 3k o #idp 1 COSTAT 6.2 (CoHort Software, Monterey, CA,USA)
S Et o TR A 47(ANOVA) 2 & | &8 F £ R » 7 (Least significant difference,
LSD) » 4 4% & AJZR 5%2 F & A ¥ £ 8 (P=0.05) ; % W4zs* 5 SigmaPlot 10.0

(Systat software INC., Richmond, CA,USA) -

58



B PR SR SRS AL ARG VLR LB
- R
(- )Ed g

s
(=)
® % & fafard”2 F REO B S i ded 27 A ERER A PH i 5 55-65

BP9 E AR S AZ e 14 100%55 E FEREE R A A 0 4 0 i B aiRE A
foy £ petla & 0 5 5 95%:nt 8 £ :35-55% -

AR § ARET LD P 0§ &L L e (Coirfiber)m 4 > 24 5 100%
A (coir dust, CD) » @ SMFARIZ « BP9T7 AF =4 2 Fide™ DAL R
0.1 20.5cm > #AEFTAY0.16 cm> 2% AES 1.4 g-nl' i F 4+ 12.8% -
Wk 67.29 > pH & £.5.8-6.4 2. & » EC & 600 S - cm™(1:10) -

AR g fERF RIS o RP AT AT A A 2 FdeT 1 pH
%% 6.8 EC i 340-380 S - cm™ -

(2)F e P4
A & 4&(Ammonium nitrate, NH;NOz)pEp % - i1 > H&MH 5 & 5 B4 330
~FPE S iR o R 3 99.9% o
(= )% i e

& % 20-20-20 Peter 2. 37 4L » Bvfi %k 478 1000 & 155 * o
EQEEN -

i e 12x6 2. [f1752 ¢ )& (plug) - * RFIRZFH 5 60mL -
(F)FHKA

RE T w £ 4 L fa(growth chamber)(® 41#73] % M285207 % - Chang
Kuang) » ™2 LED 5 A 1 %R » & & iv% k3 i § B & (Photosynthetic Photon Flux
Density, PPFD) % 250 g mol - m? - st ik #p 5 16/8hr > p % % 28/25C » i A
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% % 70-85% -
Z Rk E
- ) ERd

B LS Amm & i ér o & oo WA A 25 mL 2 = = P N =S = I
ME PRI o ik RIE e R Rk R AR A R T R feis g
A% IRy o Bt kA e EIE A BN FEE R F b b2 TR o
] 4o 80% " I 8 A iR fr 20% L - fiadk 2 AR e > % B~ 800 mL A2 A 22 200 mL
B fERRdn g R eI R o
(=) B e
1. ¥/ = (control) : @ * 7§ & & “fafard”F & 2R fr 30% =2 * LR 7 450 -
2. /2 e (treatments) @ a2 4o £
(EPE=-5-F 4

JFRAE A IHET D R FEERERL R RT2RREEEATD
4 Ao M- R R N R AT 0 P AR AT 45 T B R
P L REAFITN c MAIL- X 541 uRAEQ50um - m? . sT) o A
BT N E AR (R 27 R)F p % 500 mL shp kok o R EER S # ¥
20-20-20 Peter 2_ #7344 > B~ p ke -k fFf# 1000 & & 3 X F i 57— & o 1K EGF

H’J\—'—!Iﬁ-»?v |" °
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2AL AR R w4 e ()
Table. 11. The formulations of treated coir dust ofplug seedling substrates.

Treatments CD210 CD291 CD282 CD273 CD264 CD255 CD246 CD237 CD228 CD219 CD201 -
CD? (%) 100 90 80 70 60 50 40 30 20 10 0 -
NH;NO3; (mM) 2 2 2 2 2 2 2 2 2 2 2 -
CRH (%) 0 10 20 30 40 50 60 70 80 90 100 -
Treatments CD410 CD491 CD482 CD473 CD464 CD455 CD446 CD437 CD428 CD419 CD401 -
CD (%) 100 90 80 70 60 50 40 30 20 10 0 -
NHsNO3z; (mM) 4 4 4 4 4 4 4 4 4 4 4 -
CRH (%) 0 10 20 30 40 50 60 70 80 90 100 -
Treatments CD810 CD891 CD882 CD873 CD864 CD855 CD846 CD837 CD828 CD819 CD801 PMP
CD (%) 100 90 80 70 60 50 40 30 20 10 0 0
NH;NO3z; (mM) 8 8 8 8 8 8 8 8 8 8 8 0
CRH (%) 0 10 20 30 40 50 60 70 80 90 100 0
Peat moss (%) - - - - - - - - - - - 70
Perlite (%) - - - - - - - - - - - 30

a:CD: coir dust; CRH: carbonized rice hull; -: not added
Z. oA E A0 100% 5 12 A E90% 5 90 = 4 F - 80% 5 800 70% 5 70 = A F - 60% % 60 = /4 FT 0 50% 5 50 = A F
40% 40 =2 A F - 30% 5 30 A F 0 20% 5 20 A A F > 10% & 10%‘ﬂﬁ’§*’0%:§.z;,9]:%ce
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= PRRFP B
(- )tz £ &
LAEPRS F 30 R A B

VEF T I EZ2BR IR LB TR 53 PB4 < o
Q#fE A AL 2ER &L 1P E A2 2EBREYE2R5L 05V E otk
FIS5 P EIRLTH L P AT ET BRI AIE B N 5 Rk 90%2

AT EHE A AR BHRBER N T2 RRE | FAAL AT L EY
F 15 FER o TIR T ¢ F T0%E R E RS 30%E kF 2 A T4 P
RENEF SR > 702 R LT 2 o L ARBRBER R P ek o
(3)T *rdhB A 14T F 25 = (150 mm, Anbomb, Japan)Rl € p A B E G T EF
A2 LR HE=E am(mm) o & e JdZRE 3tk o
(A)ToadhE T Tadhd i A G 1 om EREAEZ N 2T 3 A5 < (150 mm,
Anbomb, Japan)ip| € % & > H =5 2@ (mm) o F AR 3k -

(B) FM@ELE e fﬁ*’fi 10230 i e ek > 10 F X (XS 225A,Precisa, Precism
Gravimetrics AG, Dietilcon, Switzerland) f=B~3% 3% = e 5 » H = 5 £ = 5.(mg) = iy
ZRIE 3tk o

(6)# ¢ ¥t E L RS 4 FIINL i ko 4 85T T 48 ) IS B T R
F=(XS 225APrecisa, Precism Gravimetrics AG, Dietilcon, Switzerland) #=2~3%38 i+ %
o HiiE o (ng) o FAIZRIE 3k -

(NFE S £ B 2T F 5 < (150 mm, Anbomb, Japan)i#| € p £ A 5 ¥ & P2 jEi
ERHEL2E(MM) e X EILRE 3tk

(8)F & & A& 1R F 5 = (150 mm, Anbomb, Japan)ip| £ E £ & =4 E K B2 jEE
TR HEEL (MM o FAIZRE 3k o

(9)E % SPAD-502 & : 2 # % % 3*(chlorophyll meter)(SPAD-502, Konica Minolta,
Japan )| & # £ 2. SPAD-502 & o & - ¥ FEB 3 BB F AIZRE 3tk o
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(LO)EF £ 2 ¥FLE L5 30 #4852 % % i (dark acclimation) > & — # 5 :E
o 3 BREE FRIERE 3 ko 0 E % ZE Y L &k (chlorophyll fluorometer)
(Junior-Pam, WALZ) #2~#% £ % #c Fv/Fm (van Kooten and Snel,1990; Xu and Zhou,
2006) > & %A W 5 & ¥ k@ Fo(minimal fluorescence) & (e B it {4 4~ B8 f 2
Bl &k iE &+ § ki@ Fm(maximal fluorescence) = 5ag 1 ik {8 4= B frz_ o~ ¥
& @ ; PSI &+ & 3zs Fv/Fm(maximal quantum efficiency of PSII photochemistry)
Lammi s PSI ki B F b A FRFonk B2 FRE P ON L IFFm=
(Fm-Fo)/Fm

248 thi TIRME D B

(D) Tm@EE e ﬁaﬂf 4 LM 2 IR e o 0 F & (XS 225A,Precisa, Precism
Gravimetrics AG, Dietilcon, Switzerland) ##B~3% 3% i~ e 3% » B i~ 2 & 2 5. (mg) © # e
ZRIE 3k o

Q¥ T I E S HERIE S AL Rzl 85 C i 48 RIS B 1R S
< (XS 225A,Precisa, Precism Gravimetrics AG, Dietilcon, Switzerland) #=2~3% 38 iz
B i E a5 (mg) o & AJZRE 3tk

21l ¥
Pt

3.4 &

ek

(1) v 45 #ic(seedling index)  [(E/Z/4k B )+(3+ T 30 £ /3 30EE£)x 2 Fric E
Q@4 £ F (% n =X >tkiz £ (mg)x1000)/n

EORR & ATEER - I

RN U

(D)ds A 47 ¢ BBl T i FT89 3 W4~ b o (6 > £ 5~ 500 mL 4k &g s~

17 % (AS200 basic, Retsch, Germany) =& 4 (Standar Sieve, Der Shuenin, Taiwan) # -

:;\‘,‘)

IV E L A T k= 2 Amma2mma1.41 mm 2 1 mme & 4 53k = 5 100 rpm:
BFRF 5 A4S BERGREZ AT RESBFE I EH NG 2 LR
% % (Drzal et al., 1999) -
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(2) %% % & (Bulk density, BD) @ #-/ fF >t g gy 2 4 4R WL F
FECelg AR NE > E g BB CIRC 48 RIS LB g £ 2 ik
VRN RE AR RS TIEMA (58w 01988 R 1 -2003; % 02011 ;

Wilson, 1981) -

(3) 7 # % & (Particle density, PD) % /1 B -k 0 cm & 2 -k & 38 4 0T #7ifdF 2
Wz kEF A3 FHEd T E R MR AE W HplE 22> 42 250 mL
hE B FUE D KD B RAE (W2) i B4 — 2 avk o B g £ gl oh
A B 85 C gz 48 ) PE IS A E (WL)» & ] % » = & #g ¥ 12 kg (BH-130, YIH DER,
Taiwan, ROC)Fg K #e £ & 7 2 1@ /1 B = 2 RS FL R > FHgY 2 ke P F R L 4e =

TR WASR THEEMWI)E PR KR SR ATk B R(pb)
WL/(W2+W1-W3/ pb)z ;¢ £ B FH R A (E v £) (§ &+ >1988; & 2 >2003 ;

Wilson, 1981) -

(4)%.3- 14 & (Total porosity, TP) @ 12 2\ (1-4 4 B /E v £)x100 f& 5 1 43 W &
(%2 > 2011) -

(5) % ® 7 -k & (Water capacity, WC) : ip| k413 & 10cm sk ? T#r 7 vk 5 3 B
ZRE - BAFTED wEFRFLFEY 5D RIS FAFTL G LisRFER

BERLLEBY B kG =L 10cms B BRSO E 1R
A RLETEREEPAFE FFRZHRAE N C R 48 FRELHL >

Forr oV [(Ec £ (9)-%ac (s £(0)) #icis £(9)]x100 2 E 1-10 cm R 4 T 2
ka7 ®F A% Hix5% (De Boodt and Verdonck, 1972; %23 > 2003 ; % -

2011) -

(6) %~k # (Water-holding capacity, WHC) : -k 4 =% k% x@& W3R » E= 5%
(224 1988 ; %273 » 2003 ; Wilson, 1981) -

(5) = # 3 14 & (Air porosity, AP) : 25V B I HR-Fk4 > Exi%-

(6)= ARl 2 :
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a. F4p(Solid phase) : 100x(A ¥ R/MH TS R) » E=i%-

b. # ta(Gasphase) : & /i Bz L fg i A > H 5% -

C. /&4p(Liquid phase) : B3' M AR-v 5 i*HE > Hi=5% -

PALE JEX - ]

(1) pH & (hydrogen ion concentration, pH) : Pk iz /i & 50 mL 4 = =t -k 250
mL(V:V=15) » 2 1] F#(100 rpm > 3= 5 cm) » & 4 F# & sk s & 4] pH
3+ (pH 200/MV/TEMP Meter, CEAN):p| Z_pH & -

(2) T % 7 (electrical conductivity, EC): P~k §z 4 & 50 mL v = =t -k 250 mL(V:V=1:5) >
B 1/ (100 rpm > 4=1F 5 cm) > 4 F A B UK (s 04 & A1 E A 3H(EC 110
Meter, Fieloscout, Spectrum):p| Z_EC i& -

T~ AF AR

FEARRETZATHRE Y HE Ao R(S) e

I~ BmPFLH

IR % > 838 24 (Completely Randomized Design, CRD) » # g2 3 £4F » & &
AHhFA 9k fa+ o Tkt COSTAT 6.2(CoHort Software, Monterey, CA,USA) st3* #it
o2 7% > ~17(ANOVA) 2 50 B ¥ £ £ %~ 47 (Least significant difference, LSD) -
Gk EIT R 5%2 F mAF L B (P=0.05); % W4t 5 SigmaPlot 10.0(Systat

software INC., Richmond, CA,USA) -
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B 5%

FRBHR SRR ATHERIRTCI AL EEEET2LHE
- R REHERIREIBAELEES L2 B

AR AFR SRS SE R EEL RO E5%(L D) P eE IR R
EETE IR - F B ek A AT e AJT (R R B R 059 LT
ZEA3g- LT Ew )L HB e AU (G R ERAc05g-L e 2 24 -39 -
L aid# ~29- L B A)~IGE A 5R4059-LT s 2 24 3g- L adpe -
3g-L @A) IVGEASRAw05g- L 2724 ~3¢g-L"#sk ~49- LT
AP A)E V(50%E & 5 R 4e 50%% A (ViV)) & AT e o L 15 ] 38 A% £ 48 T
fiRAeR RE o KA 139 TR A i IV b chph$ (198.33 cm) 0 # = 4 pe
= 11(184.17 cm) % 111(182.83 cm) » fie = | % 17433 24 » fe= V 8 43.67 24
SEFRM P AEEEREERE G o i G &+ g £ (19.05 cm)
BEF(25.03cm) vz At &Il H2 RRakx L8 8L 495 16.83cm -
17.08 cm> ¥ 4 % % 20.08 cm % 20.00 cm; # = % fie = 1V(16.10 cm~18.88 cm) -
Ao V 7 A ¥ & MehiE £ (8.95 cm) 2 E £7(10.85 cm) o i pe s Nl £z ] #F A%
ACE S P L1385 ARG HERAE R N EIVIFERENE
3 > Aw% 1208212952 1286 #H s fe V EF 814 P 5 L AIEY Fik
Bt o 8 SPAD-502 ¥ » pe Il EAT ¥ &~ £ 39.97 5 fie™ 1(36.57)% e
IV(35.41) 5 % = "= » 8 5 34.38 chpe= 11> fe= V(22.12) % £ i o

B o0k BRE S IV G A F ebkF (19833 em)et - H B e AT P E
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BAPF2Z )P ASEFTFRE LB EVRFL26 Mgt > BEEFFOME R B
¥ % (peat moss rdZ e ~ fe ) o % | ¥ 3 L HA) 4k & e C(3.63  Brix) »
pe= E(3.57 'Brix) ~ pe* G(3.5 Brix) ~ fe > H(3.51 "Brix) ~ ;2> M(3.6 Brix)
2 pe> N34 Brix) i ¥FEBER -
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~
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\

AR FARBPPES AELFES 25T o UAREMAN P AT Y
EEFHEILEAa B HEIWMEN G R 2R ALAREERRT B
= E(8.15)&r e M(B.14) % A 7 d M H 8 AR 2 W% ;i A 308 b 3Mehk 4
-a BRI P AR AR FRE e Do G Hepe
S Lz 5% A% L-a@h s s 9.68-945- 1054~ 8.99 ~ 10.76 ¢
940> "% A-a @A %% 9.89-886-929-986 2 9.20(# 31); b 473
AR AR R RRF FRIDT IS F g UBRmES LR L F AT
HEEFEFAGEIEL D EXWMBENF ot bo 2 F AL RGCERETLE
o FRNE RN b BN AN G PARERART RS THLETH
M FE IR L2 KL D EL B F A AL L fe D(19.6719.88~22.96) -

pe > G(17.73 ~ 18.81 ~ 22.66) # f= = L(17.88 ~ 20.53 ~ 22.70) (# 31) -
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TH LR EFA mfﬁm A= BEgavraesunrged o
BRIl eHE S E R LR CFNE CAEREEANTALEANFLR(L3])
DG EFORFIRLEET E(A3)EFTVRIERAGFRAE RS Cofe B
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pe™ H-pe L2pe @3> biEmpe Dyvfe HZ2fe? L £BEKEF (% 31)-
EoARREAHERIL LI ALLEI AT LR - FIERRR RS
TER 70
BEL BB T AFEDURmBL LR P ABELES 102 Y 42 L8 &
- GO R 2 EPRER A2 ER 10Xy A2 ED % 20 X hB T
w&%&%—ﬁiﬁ¥ﬁkﬁﬁﬁﬁ&¢ﬁlkéé%ﬁﬁﬁm%kﬁ FERF
ﬁé”liéiiii-:!?%f%ﬁéé%)%‘ﬁ]:ﬁ%}béézﬂ’iﬁ1,( 32)c Biuis % 10 2 2§ £ 4 £
g e C(43.69%) ~ e D(44.47%) ~ fie > E(44.45%) ~ e = 1(44.42%) ~ fie
M(43.45%) ~ peat moss /&J2 = (44.04%) 22 fe = 111(43.34%) F 5 % chE ¥ Bk B (%
32) ;e Cofe> Dofe> EZ2 e | WREHDEHTF - FFHFES )5
BRGER O BEHE PRUER A U G 42.22% - 42.65% ~ 43.44%27 42.05% >
Jo¥ - 2 E P AER A u L 41.10% - 41.18% ~ 42.46%% 41.03%(% 32); ¥ ¢F >
ey - X2 EPRERT SHEF RSB ILeT fe G(39.47%) 2 fie = M(39.56%)
Bl ® = e C(40.98%)er fie » E(42.53%)F A Fh+ £ ¥ AL R (# 32) -
MRE R PR ABELE DT R ED BT FRyY - X E S22
EVd RS SmGE A ofn G REE LB G B 2 F AR AR
RIEBEFRENRMEANLB P ABELE ORI LD BEHEFT=F2E Y
FORR RN - SR R e A Rak R OB F BB (4 33) - B B
2 ¥ &4 Edrup> C(5.54 %) i D(5.72 %) - fic > E(6.01 %) ~ i > 1(5.74 %)
2 peat moss &2 2.(5.30 %) 7 BB hE P F ER(# 33) e CEpe DWR
PERELS - GO EEEF N FAEY kR  ABREHELFRAREAS Y
6.33 % 6.39 % » T H - T2 FER AL 562 %% 6.45 %% 33); fe
1(5.69 %) & fiz > M(5.36 %) > #jc & - T S B EFEBE S §F A e Exv i
FoRE B AT HERBEYFOER S 489 % A= i CRTT%) -~ e
+ 1(3.99%) ~ fie > K(3.51%) ~ fie* L(3.91%) % fic > M(3.78%)(% 33) ¥ ¥ s § 1t
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fe Corfie™ E3ov fFE Y AER W LB T2 (B 10A)- £ 5 § kR &
fes A e D@t EERER I B I B » ELFERED 2 5 300
THIHLS - FPFR> AvR>DeR> EEPFERAAFE IR T H Y
CHFERFERBPE TR R Cafp NRKY £ LB 7§k
B- 2 ERTHAAEF(RI0B) M CEBLFAEIRE VY R2 LI H
Fhp EEABIEHAIRFTHPEIRIVCIPE TR BRI K
~HPFESREAFRTIRE EI RS G E YR R F RS (R 10
C):pe> A~pe> D pe Edpe NI RISEH 3 < 84 > P AT SRR ior
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’
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(% 35)c # AEFERR B LARITZ F PR T EF BB 2 ABE )
%4 Lo B e 111(41188.4 mg ~ 367911 mo)$ A F h  chE P : £ o
H % fe C(28841.1mg ~ 26889.1mg) ; fie™ C~fie™ Herfe™ LE s £4

L] % 45117.1 mg ~ 40917.1 mg £2 377164 mg > 55 2 BEFB B E YR Z £

T

IR H 2 F R C(68258.6 MY) s B F c ERE R G o WMENFLTR
B2 RABHRARREIREIVAYEAELDERT R BED D L mA

Friped e 2R ARARFRT > TS - EREI9F XD FERE S L5 g

2},*1

ol

CE BT w2 R 1‘%35‘«)3/] A R RRAEER B (£ 30) F AL EDETF

By

B e 111(4968.6 mg) & B+ & o B M % T o fe 111(3876.5 mg)F AF F A+
FPF 8 e DB2705mg) 7 S A E R A & e D pfe E~fe H- e
Gl AR L AR - GRS GOy HFECEY R R B RS -
Y% 7 £4 %5 3714 mg ~ 3543 mg ~ 4412.1 mg ~ 4051 mg £ 3963.7 mg > T ¥ =
FEFF 2445 43222 mg~4429.4 mg~3826.8 mg~4679.7 mg # 3982.1 mg(#

36)022»’;?] 11 %1 ,,‘gja—% A\ﬁ’o“v C\ﬁa-% D,gisﬁja—% Egjf;ki_gagg:j\gén > HoF B
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)

RGP A2ARR o N EF A2 LD IHEY - DT > BEPRZ
EE TR ARSI HEFIAMRUA) KRB ZER§ 7 2848
kg o> Cap> MR AdRpAe 2o » Fups INEFF 7
R IEM A TE O IRRF I FRFTERE RS AR Chfe D
B EPRABH I HRETF-FPF - HEFF 735 Eert A 285
EEIECH 2R ABRe CEYF 5 8 5B ¥ T % (F 11B) -

AFRIER ~F EREMF R F7d £ 373839 &1/ 12 + (B4
AR MZFEPPETTHD - FRLEY R - FEHRLFZF2WEN
AERZE S LN 2FABRMANTEIP TR - FE2LELD  HFLH
- FERRF 2B TR WEN G FA R R TR BRI
- HARRF G 2ZMBENATRIE P B ZEATIREY CREHR
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B SMENPFET G AR 2R AR EERVE 2 AvEe B
fe> Crfe Drfie™ EXN2fEp ~F 44 L8 - BIEH s - FEE s
BT RFEADNTRIER B 245 4 FARER A Y G 47.15mg~48.29 mg -
48.07mg ~485mg £ 47.62mg > ¥ % 4 R RER A~ B 5 47.84 mg ~ 47.73 mg ~
47.79mg~47.8mg 2 48 mg- B - sk R A % 5 48.23 mg~48.73 mg~47.99 mg ~
48.65mg % 48.42mg > i % - FAE R A W 5 49.82 mg ~ 49.07 mg ~ 49.82 mg
49.11mg * 48.52mg > # <% = F sk & A 4 5 47.55mg ~ 48.06 mg ~ 48.28 mg -
48.09mg 2 48.71mg >t RBP4 FRIER FH 57 + > aF 2 40mg I 49 mg
2R ARG AT TR AN AT F RR - BRERA opl ik
BMEREIRDT2MENATERR St FR2ELY BTy - FEHK

PR EBN A E G ETERINMBN R AR 2R RRRFEL(Z
38) o xgE prupe E(1.46 mo)&rpe™ M(1A7TmQ)F BFHB FchA i kR > ¥ %
EAR V- S ) e E(1.14 mg~ 1.15 mg) & fie = 1(1.06 mg~1.25 mg) 3 % ¥ &
BN ERG RS MMWBEEH A BEER S AT §ER 1.35mgs 1% -
W2 AFFEARMAES ML25mg)E 50 B = 3 fe (L1l mg) £ A e E(0.91
mg) ~ f= > 111(0.84 mg) ~ f= = H(0.8 mg)# pe = L(0.78 mg) ; X % = k2 M

FORR R 1(LOBMO)AEE B ¥ H # AR o 4 FALE L 2 G (% 39) ) BRER A
BT ﬁkﬁ’/’j‘ e F e A ERASE R BEF AL P 2 A FALE v 5 10F 32 mM AT R 4%
BN IHEFERARDNTRE P SHB AN BT 17§  EHF K
FE ARG e A91.08) (% 39); ¥ AL KA FALF R A F X Pl A
bR AR R 0 % 32 MM A AR ARG e - R G B F B en i TR
¥ (% 39):+97s3§éz/a';‘;’]wz o ZFAEARBRICERSDENFRVER THEHILS
— ML AFRE o RS | B RS MBI R s - T AR
BEF o BB A RS v w5 3658 22 32.84 5 e - i A AL v A
%4216 % 36924 39); THIF A FRE CEFLEEARLG A Fh
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e ZERABEMNEAERPE U E(B248) ~ fe* H(54.6)& pe > 111(53.09)
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- " ARMEAHERT LI AAL LT R BE
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REBFRFLES ARG I RFIER I EH AL R AT B
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N
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B2WAEPEROTAMEFLPEN o PARGERPE 12 L84
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G AE R TR E S e B(146.7 mm) 2 fe= C(88.2 mm)(% 40) - ¥k ¥
LG PSS AG N FAREERET R B ARSI F
FREEL > C-D2 N BEAF LB (% 40) ¥ o ek i 4o 3 oA ik
SERTHEREE YT AP RY 10325 80 A PFE YT LA REFE
f0ipe> Bo % 90 X ufe D(0.85 g)¢r 111(0.84 g)F B+ £ #icE » H=
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S BREEAHEREL L PAL LR E
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B4l o] 3R YT E - o E R o uEs 1A 4 e fER 19690
Yo = FEe S C(277.7 9) ~ fie ™ D(279.0 g)&rpe= 11(281.2 g)som g ¥ £ B 5 fe
DR5Q)F HFhF 2y =g » A Spe= Cefe Il 455 19650
21 1979 R B e kS C F AR R 2759 g BB upe
D(868.9 g)&r e = 111(871.8 g)4F ¥ # 8 » # = 5 iz > C(750.1 ) fir > B(85 g) 5 i (%
A1) Ffrw P e D& Il § B it B 8 e R o fe> B 3% |k
£ REFITE S B Moo

’l‘%iéﬂ)?/,’]‘ﬁ% PR B4 ER 2 B EmEA N P2 ATy - ey
FREE CHFELI VARSI S R R (R 4o
Bzt Tav L5 icfEE  HIt2F 5% 0 aHFLy - & 7 pe
111(196.9 g)F ¥ 4 & % jc & NI 5 4% = ke C(196.6 g) ~ D(196.3 g)¢*
11(195.8 Q)4 M55 5% > P Al F A 2 ;fe> D(395Q)F BEF 5 i e ¥ = ¥
THLESER S e R ups Il 5374858 19680; B7 4 8%

£ 8 e D(786.2 g)r 11(786.59) % b it » H = 5 e C(587.79) fe> B R

ATHELENIR(F 4 A2 F 35 ofe D P& 90% f> C i
78% > fie = BRI E 0%(% 41) -
I ORAREBAHERTL LI AL EVHLERTLEY

Fe? BEIRVHLEZNA AR ETHLEET(F 42 AN F 4 F
ARACER BB UmA N B2 [P ATHE SR PH LS T2 HE S € -
FRERCFITAAEINTAE - ENTRETRLEHUSFER 0 RJILF R
HMEALR LA FFBu s 23040 (1 42) me k2 o> C(4.24 Brix)e
fie * D(4.26 'Brix)# Mg 2 ok R B Ae > 111(3.38 Brix) g ;% A hEd L L E
AR D EISA R R A RAGRR BT e Cope DA 2
ERGEIN AEIE EMeE LR L L E-a BHEgFLR (4 41 =7
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AR SPAD-502 EAE4N 3 X B Ao B HARE S A2 R 51023 % 20
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2 L qst“] WiF 2 45-50 2. F o A IF A v e ? 0 § TR E R iTF 0 1750
23 (B15A) R TR RV A L % 2 £t 173 0 1600 5 o 5L (B) 15B) 5 R F
BUCFEAEFEFLB(RIISC) A L 5P A 4 TP H L %G PURE LS
EVARBANFEREE S A S RARE TR % ARG IFS(E 16B - 17) -
%4 LiEer b @R Es ¥ LR (B 16A f- 16C)
R CPAREEAFGBETRERTIIALAIEAZE LT
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MU A 4 8 MMA g S D IR ik R IR AR F AT 4 0T
H v g iv2 i (F5% 8-10 1 ZAIE(% L fAiE L 28704 F) 1118 5 4 iF
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FARRARERER2XF TAHFLR(RI8) P AEFERETRARTE
BRERCERPHRARS > iy 3AFFFHFEADEYRRERR > B S
P Ll fifE 2 A iT i iT R 202 %50 B A STy Lx2 2 i (B19) - £ 5
SPAD-502 B2 £ * FVIFMER 4 ° AR AEH TP 2 R PR M TEFRB A F
AP @ irREMFLRE Y L AEATE Y (FF2 5 SPAD-502 & ¢ Fv/Fm
BERFRLITH LR F 7] ¢ AE S SPAD-502 B Fv/Fm EA % B 5 %
T 25 & AER FVFM @078 £ 7 iF% 1 x £ A% (T2 3§+ £
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S AREMEAGRTRHEREIIAAEEE P

A TR AR LR ATEFARICEE ARk - F7HESELE S
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B o B LA 4 FRM(B2L) R FF HEFEFOVHLESER > B LR
T LT 2 (v 8% €2 M(B 224 e F Nl iTh 302 § (THEELSF >
HX A% 1A iFadivy 2G5 v @18y 1% (v L(W22)-
Z ARREFRTHERZIIALELTHEEREFTLIHEE

PRE e 3 P ERACRAR A R mE G T P AV H LR 2L H %
TE SR EARA FNEA - AENTARALEINTR A OEaEF LR (£ 43)-
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HEEFETOIHFEF(R23{024) - & LxflEAT @ ivs 2% T
TH3XL T2 S FHARNMFLE(M2D)-5 1 cerd(th 32Y (2
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WHRI AR EBUEHIIAEEL TR EAETLRHE

PERTEIZ R LEKREPN T f§,l‘zif]t4c 8 mM Al phdsz sk ke D 4
EPRIE N AT EELE A FRGYLTERPELE o L[
kA|* A H 1 RAEIE PFD 22 PFS § @ ehE £ & ~ ¥ -G E -~ EF L WA
SPAD-502 it % Fv/Fm @& (] 25) i 3 £ 32 7 GD 27 GS AL 4 % 4 & #& PFD -
PFS i< > fe 1t & % £432 FD & FS AR E (B 25)c 7 2k % A i -1 & A 4% iF
AR SRR EAFYALP PR ILEE) C EHFLE LI RXRS

JE R 5 ¥ 48 - PFD - PFS A&JZ ' # FD ~ FS ~ GD # GS A&JL ¥ i $k fc %

w

£ TH B R LA AR E R (] 26) - FD 2 FS AR ik £ 25
SEHFR (W) D RTHE LR HELIF(M26) LA ELSF 0 0 i

ﬁ&qﬁ%kﬁm&k&% PEMmAN T2 )P ATHEEFZESE &

AR CFHEINEREAEINERZ ENETAR(AA) THEEZHEEECFERH
IME R~ AEIMER - EINFT R >GD~GS~PFD & PFS e 2 P32 m B ¥ 4 B (%
43) e L4rd FATHEEFE I THEEFT O NG IARBNEFHARE VRS

FOPRE ke g RE S A S R FIIREETSIR GDGS 2 =
kA% 31454 1 5 PFD ~ PFS - & %% (W] 27) - PFD ~ PFS sl i 14 > ¥ % 7
Ffk e B A PFD 5 4 et 4 PFD £46% % (R 27) -
BERS CEWARFRCERE AL EORE TR ZBE
- AR RCERE P AL LORE TR B

B w2 4 22 8 MM A g £ 52 R TV AR R et BIRAe(S o & G
Tow A F(F 11) o £ 4 R 4-2 mm ~ 2-1.41 mm ~ 1.14-1 mm £ ] 35 1 mm &
FEIAFHARAERFHEZFRF LA Amm A7 £ P (% 44) - o
7. 45 Bgom R A & R i feEGR T 320 At 4 mm > mjl‘én 2~4-~8 mM z_ i SEF R
Fo R it F&EAR S A FRIL A 4 mm ~ 4-2 mm ~ 2-1.41 mm &2 1.14-1 mm 2 £
VARG P I mMMpBEE B F A VAR BT A Y RS P RESEREF A
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dpdest G DS B F L AT AM > AP M BB %) 050450712078 076+

0.72~0.78 ~ 0.58 -~ 076(%\ 49 ‘fr’%} 35) o £y ‘%ﬁl‘%‘ug’ﬁ S _"12 ?‘JLKféh -6—'-);}}; —;;;:%,‘ P B&_%

=
w
%
W

7

TERSZRWFY REF LM o ApH ks 0725068 & 069 &
B2 ERacfiied 3 VB E S ERER VBT Ry e G
B¥% - ,;\‘?*EF; eREFLAAM > PM Ec~ % 5 05044069076~ 0.72 ~
0.69-0.82~059 22 0.74(% 49 frH 36) - /i Wik AP F A FHEFR LR G o3 ¥ 5 &
TOREhE R 5 WY A F L APMH o APM Thlics w5 082 2 0.75 5 1 5C
Eop I EGE CEYER CVHET S RV HES GETERE A5 E
M w FARAE D AA M o ARM A W] 5 0520.450.71+0.78+0.76+0.72+0.78 »
0.58 22 0.76(% 49 {rB37) c A HF W F A T HRETHF T F ~ T T ALE S
RARC WEFEY SMBEF TN 0 A A 5 0835075 2 0.71; $I8 L
oM PEGE CEYER AR R hEE GEmRE L 5E
R FREF L APM 0 APM (A W] 5 04820444069+ 0.76+0.76 ~ 0.74 ~ 0.56
2074 9B 38)c IR ERAHFREIREGT 2 REGZE - T TR -4
PIERE CEYETR BT S Ry G B H9E - vy ANY
TAphg o ApRE A 5 % 053045052~ 0.63 -~ 0.66 ~ 0.65 ~ 0.63 ~ 0.74 ~ 0.55
2 066 7 HBfEa IR G- v FREFLAAM  APM BE: 0.81(% 49 o

S A PH EHRE T AL RIDL D R wEY AT AN 0 A M Gles B G
128 #8(0.55)~ 4255 £ (0.5)~ 7 " % & (0.55)~# + %% & (0.68)~# + %35 #(0.72)
EPL£R072) % 5 A07) 5% 7 5(0.78) 7 #14Lw 5 (0.8) i ¥ 47 #(0.57)

& G 2(0.72)(% 49 {- &l 40) -

90



10

AR R R AL ERETLER P

Fhe 2 MM AR 3 o R BRE A A AR B TR B
B 6 4 50 07 o 14 g2 CD255 #7 CD246 jig? i L 194
FRERAG AR E o 3 5% 15 % > 2mM A4 AR & 73 Bt bR fed
EEAIEA B4t T AR > 2 CD291 AR et T % (100%) ~ T 4 F
(100%) ~ 2 iz £ (28249~ 10 Q) ~ ¥ F M5z £ (1.023 mg ~ 136 Q) ~ £ £ F &
(2452 mm ~ 31.9 mm) ~ ¥ % SPAD-502 & (40.4) ~ % 45 #:(0.583) 2 G (9.71) %
AR F PR gL 2§ (4 50) © i 4 MM A AR PR & 7 e vt BRI A

BEL P AE A \ﬁa*ﬁéi;ifi’a?s:a&iaiucmglr‘Jf@;%* # R (%

\Cé
]

51); % % 10 = »4mM & idez AR £ 2 bt b R Rz g AR 4G T
# 1% 5 217> CD491-CD482 £ CDAT73 % ¥ & ¢ # 4 2 ¥a:¢ 100% (4 51)> 14 CD491
BT 2t 5 % (100%) ~ T A5 1 5 (100%) ~ 1250 E (26100 ~ 13 4Q) ~ B PN
§2F (1.323mg~123 £ g) £ £ % & (36.17 mm+45.22 mm)~ & ¥ SPAD-502 & (37.53)+

5 4 9(0.041) 2 G E(13.67) 4 MISAE Fhed 4 AT 0 F (& 51) » 4% 8 mM A
Fediz AR & A b bRk Aed i & AT 5 12 CDBIL ¥ CD8B2 *t x4 i ¥ 5
X REd EFA(£52)0 1 % 102 e 4 £ AT CD882 f it o 5 § 3 (89%) -
T A (89%) ~ I cE (502 40~ 201 Q) ~ B s £ (1.87 mg ~ 167 Q) »
# £ %R (40.28 mm ~ 64.16 mm) - ¥ ¥ SPAD-502 #(40.37) 3 47 #(0.07) 2 G
#(18.73) (% 52) -

Lk A EJEN 4 E R 15 1) CD291 ~ CD491 ~ CD882 = fiAue s 7 £
X4 T 52 (PMP)E 7 44 fice 5 ¥ % % 6 > 12 CD291(100%)  CDA91(%) % .5 & -
H = % PMP(91%) - CD882(89%) 5 % - CD491 % 10 % 2 ¥ # {& & i¥ 100% » CD882
it 85% > CD291 % 65% = + » CD291 Pl j& 7 # 645 & 11 7.(H] 41) - CD882 s 3
15 E (50219 ~ 20.1 1£g) * PMP(241 11 g ~ 8.9 £ Q)P B i (] 41) o & dhE B
43> & » CD882(30.08 mm)& £ » # % 5 CD491(26.33 mm) » CD291(24.01 mm)
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£ PMP(24 mm)#.“&-CD882(3.2 mm) 7 &~ T iadh i A& - H 4= w5 o] (Bl 41) -
fHRE ¥ 472 5 - CD882 § fi+ fhE £ T A& (40.28 mm- 64.16 mm) » CD491(36.17
mm ~ 45.22 mm)£2 PMP(35.3 mm~2.94 mm)# .7 % > CD291(24.52 mm ~ 31.9 mm)
B £ (%] 41) - CD882 § B iz 3 + 2R 52 ¢ (1.87 mg) » CDA9L Be i & 2 CD291 % -
RFEE R AR AREVEHE ALY (B 41) - &F * FYFm 2 SPAD-502
o4 fBASL I E B F LA B (B 41)- CD882 § & it G & 2 o 4y dic & () 41) -
TR 42 R4 et ] 5 CDBB2 I T o A 0 124 R o
*21r > 5 0 1 PMP A % 100% - CD291 = & 5 PMP2 1 19.13% - CD491 %
19.42% > CD882 3 & i =& & 18.35%(% 53) > sF& M P A FAr X AT § > F

CD882 A o v i F £ % R A Wi 9 A A A RETH I o
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e
- VAR REFEREIRTEIIALEFRLIL AR ST 2RE
BRAGEAEEZFTH o H? 00%5 kiaHapisn o i sclidmse o B F
FRO01% - 8B F R 34% - 495 B 30% 0 5 AN FREF L pH ;
130 BAMdels > ¥ RIS FIEFTIZZEIE S RBBETET A4
BE A NI A TATICS > b, ERALAT D E MG o o
ARRFEREFFL R BREERRA S ARFERAL AT AR
FOEEAAR - FHP SPAD-B02 e A4 LA R AG AR 09/l K
R A4glLA b E o HmAFETY A HES R L EF  FIER CES R E2
Ep e ZEE Y 3 BEF ALY o a JA R &~ M g ot
TEFEF A ek L pE e £ Bpé 4 (Kaiser, 19825 7% % - 2007) -
FaarE R ER A He Ay 2L RS IF K E G AR (PRE 5 2006) o 49
FTUAFS G PERLTY g F o JollGBF B~ M A E P H- §F L
Golt A ERPESFIE o RAREITY P EZ OB oG o A ER
e EE R KA TS ;‘ﬁ&%’&t@ﬁi&léiﬁp 2 LAk LEFF TR DFANESS
ATP % (3%% > 2006) - p A4e 4~ 4 2L E R Amamura :LF - FiFimie p o35 il

]

EARR 0 2 Pl FEBRE > R 3ED T FFEee BB BEF

*T

BB EPF AR SRR AR BT S B AR Bk

BT B AN 40T SEN S

ay
W
=1
RS
=g
-
Rl
¥
e
=
s
—~
\A‘d
S
2N
N
o
o
(&2)
Nt
o

N

AN

T, =3 i {3@“% 1'44 RUblSCO /EE"L rj«r

S
‘EB

Ak 4 7 & "4 R4 N Rubisco

F_*

Vil

5 1 0 "% 14 Rubisco e47 45 45 ¥ — 2 o i i % 1< Rubisco 07 & 0 '+ Rubisco
BEM o ® -3 LpFE AT M3 Rubisco ks ap 4 0 JEA F] 5 0E Gk £ F e

2 A2 (A% > 2006) -

5;%'

AR T RAEGEF IR UL EYPH R ORI REEF KRR

Kt
[
St
=
Bl
S
W
e

- Ve

TREEEN S BAEY BT Bk P e AINE o
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FELF > kb A FESF > AP ERA R, (T F 5 2007) 0 ARHK T 04
FREE - HFRSFTHEE - THLELE RS AR R BG40/ 1
WAL AL e R F B S > ER AT RGN - AE%K 27 H & SRy
ERFABAGHER 0 LR S B e d D o B(2000)F § tdp b h0F
BRERESNE FCoBRAMEABI LTI E LA EH e RS BT E

Hérchz £+ 5 FRPMME 5B FT 5B RHEABEzE 825 C 2
B# By %~ SRP DT 400 %% 7 7 £ (Lesteretal, 2005)° 7 {+ A 325% & /A %
F2F BRI ER '?]i,’]t%% ZAT 2 AR AR Aem R o VAR Fl s AR
B RER R A AR EREF A OERE o B gt B
FEY S EREPLED AT AR T LESEE R P R e B AR
BHEF BT o BRI JILRF > € 5% TP E R TS T AT St

F(1F 0 1999) - fitke chimr i A% F R AHLE P A LRFES RGBS
P& ¢ KiCa @i P {1k ¢ $H4T 25 4o P~ § 12 7 b K/Ca 1t 7@ % » § K/Ca
A 4T M 49 3P £ R 3% 2 (Penalosa et al., 1995) ¢ 3 4v & & 7 e4F & o
< g 1EAEAF 7 £ % (Brauer, 1994)c § A PR E T R ik R LR B
kR s BFROHE T KCa 2 HPPFIEREE ~Z il 57
g o dett - KRB DPnF A AL LR NP EEZ B R
FUIEH 5 i 5 e N AR S § Frd AT AT T ek R F 0 ARS8
B AT > BT R A L GRS BB A b R

AN

4T R Bdmre ¢ (@ ATRLAT S A R B BRI e BELK 0 R fav kR A

r12k(gold specks) - if % iy KiCa ¥ Mm% F &5 2 X B K/Ca ¢/}
%R IR 242 A0 : ¥ (Nukaya et al., 1995) - - Spiers(1987):% % fEth 4 & fr
HATE TR R APM o BN ERIFVRHAE A A B LT o
ARFATAERT T AT BF KRS Eh AFWR > LS e

o ATALF ik R 1 -

i\

PR Syt PP A SR
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IR E S i B S BiF e W rim e BEfE T 0 R AT e 2 1A
i A ey % () % 5 2002) -

fe % AR IR ek ROE G e AQIL AT A L AT e 5 OA F M e A SRR
FFAERFHAEV A X P4 kR PE B e g3 2 % F A AT % > Aghili
%(2009)F7 3 4q 1o ATR R R e N % G A R G OAF AP B (r=0.66 5 p<0.01) 4% = 47
WE RS FHRE M EFHRE T ¥ G - Eh A2 4T EC B frhiad o
Papadopoulos f= Khosla(1993) 4 7 » % & F1 /i FR A e > @ FEFH R EPN 3
P+ 3 4 ;Rengel (1992) ] £.4% 1 B & 3 5 d & 2 & P Flpt 'F 1w i BR D B
@ @ hwre BEA T (stiffening) » R B EFH R G AT A oo

HENLY ¥ E4E G o DRCEYERSTASR S I AREKE -2 ik
FHLERR IR AT DR EERDEHETS - e a2
g 5
B o

FoRAIERSMPIEHT S 5 4FEAF o £RJIIA N T e 30874
BB o g v L% G D Efet 2 ok dr ¥ 4
Tt FE A A uAEREEAN D AR R EES R o
CBRBEBEAHERE L LT AL LT RS EY 2 BP
#/%fﬁwlaj‘%m FERMPBAESE Z 3 2 ARG 16 A adZmg i fes > ¥
rRAeR R B A RE HERRE AL A0 FEL P ARR
*%a’ﬁ#mﬁﬁﬁ#@‘“#mﬂﬁhwﬂﬁ Sfedp i deF 2 B A2 CPLL

CP2:1 % CP3:1 % 7 3§ ¥ £ R &1 TR ISM B St e 2 £ 42

At e ME e e AF P HEZHF LR FLAMT > ZEI PR LS o

N

HoEf i g Sty FeAd 3Rz 2 RLF g £ 5452 L1
#] %]+ (Bergmann, 1992) - AipskkaT c FE L ETHLEG F T IR PR -

T AR S 4 8~ 32 MM FRAET BT e e A G A0 IR IORE £

PR AT TERES B B BEGARERG B
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rigm s~ F v F 4B BRE EC B+ o] (Evansetal., 1996; Konduru et al., 1999;

Mak and Yeh, 2001; Abad et al., 2005; Handreck, 1993b)- % 3 % i®-] &* A f{E> 72

fok A amifr e - &m0 F 2 Ao k2. EC>4ADS/ms PV g 2 BT R
3L (17 0 2004) o i ¥ & Fap i e 4 F EC Byl ¥ B & 1.0-40 dS/m 2 7

(NOlee 1994) g /\’Fﬁ R XA i?iﬁ% ’ /\’Fﬁ/p/]’?/&&%\“ P BB RARZ o T4

AR R A R e o FERREFFOL AR THIFTF AL F T > T &
BRI T o JMEFARAZ AL EREZR T R (Delfine, 2001)

AFFERFOGHF I FLAANT VAL BREAFT AV B2 AN
AW F 7 2EF > TTRALS B #Hu k2 £ 72 4] (Wilson, 2002) -

FoO- PR EREMEREN AT BERELED L5 AT ap g o
HEERFHFF 2 FRADE LR lc 2 A 25 W § a5 52501
YR F OB 0 A A R TR 0 E F AL T g o B iR R
oo RTEEAEA N erpl g vt )5 100 0 1o ok R L IT R (SR F > A2 Ao )
FEREXEF TR - FHEFLF R e p EFEE7 L REEFLTRFGL
F v e T ks Sk & TE R RE R U BRIV £ $ 2352 (4902002 Taize and Zeiger,
2002) © § A v Fenl A s R TRl FoA#S T b RAT
AR G R Fehddr o oa g APEfoPi Ry el s PRY SR T s
uﬁ}é@ﬁ%ﬁﬁg%@%ﬁ#@%9i£$ﬂ°ﬁﬁiﬁﬁi§é?’éﬁ
FREPF S AT fo R BRE AR DL A Fod BRERSFEF 2T - §

“F
%6

AEESWMAOER E s FHEZEDT Pk L T i Kok & AP
=o' FAFER o
FOAFY ECERFERGEF IS AR T LR T ERT O ERY TN

o



S A A E D AR EE R P ABIG 20 A2 TE -~ A

FHHEE ~qjzE ~F S SPAD-502 B2 E£F 0 F 2B IFF c HupEIgE DyE~I| 2

)
(g

e ey 22 L9 3 Rigeniss 2 S RN LR S
% 60 %mﬁlklw}%qﬁ KL ) Rk 4*}%#& TRt m e BEY 5 ATIAT ARG gy
BE LR Bk MR B R B B MBHNA RS e
Wz R s JE TR B R B e e e AR T ST E R 0 i dE e 2
TR 3R o TR AR RE 2 B 0 ¥-lw e 4 G 2 Bk B (phosphoric
compound) ~ £ fi iy (phospholipid) 2 F-v & 2 2 L (carboxyl group)dg 4= % » & 5
B RS AR R R 0 i mre o2 2 B (Marschner, 1974) o § 4T 33 22t
WA G BT foky T2 A RS EF ¥ HR3 wie iz o kfd > T
Sedm AN ARG ST ER P RO R TS eE L AT 2% 2 (Shear, 1975) -
R BBy B2 f RS E 0 2 BT AR e S G e (E
(Marschner, 1974)  fe 4= B4k 4T pF > fmee BEchml B € "5 > ¢ Bk R0 > BeE P ¢
SlAz e REM R G5 4 o
NEARATZ B e Gl 7 £ S L AP e VR PRAT R g - E R

B IEE AT oA W4 HOER B 4472 — X (Scott et al.,1993) o 4T 5 d
PGB B B BT B cdp 3 I AT oo B B X 0 4 KT Mg?t s NHY
FHELE T € Pl 4n o o (Kirkby, 1984) o gt vh o fR#s ~ L G R~ RS
B2 PH E~ KA FE2 BER S T ¢ F R s o (7 3P
A€ BATE B ﬁ‘«’f 2 E_Tﬁ‘«%‘]f:’% em b= g&gp&ﬁ‘;g%ﬁ v B R
g gfr’w‘ =R -1 LS TR AR L WS RN R 0 2 N T € ol

2 AREEAHERER TP ALLRAEARTLES
BHRRHz > KT e ¢ GED 13 i AL L (TARR%  FEY A

N

AEFMARE > e C D E 2Rk A5 1 AR it o d %=
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AT AR ES B TR G R EAR R A

X

B0 2 M EAE oL TRk AR RELY RFRL | FAYES E X

BF 2R F AR RIE > AERFEFTERPAZKRETHRE > 82 7
FOOE* o B2 g FAAE 0 0 TR ME otk o TG Ak e ehde i o B 4ot ek

LTI, RIS A E 2 L o F £(2003) Ak e AR KIN ] FH
I EELGEP RS AERD C RPERRY PERRRTEP TE 3

EE VRO R e o Tk S AS B A kA AR - Marti(2002) 77 5

3

Mg FWREL S FEDRFENREL G A FJI S F aREgTE L F 2

1"'

’ﬁ‘;{(ﬂ?’“" pL f;l]:}irﬁ , ‘FE]*?"F"#C

s

Bl orFmg A i BRA G
BRpiEicE M BaEF £ 2 £ A R0 EEIGCE - T 2 (2007)F RS R
oo SRY P FEIRE RHER S R P F 2 EFT O M RES R
fof amiqedt Bf o &AL F A AN KR BT SRR F L AT
FAEKIN bt GIpF > Q2 IR DB B Flise~ 2 597 4

FERHLOAE o Rl FUP R LRBEIF G E -

‘L)~

Nukaya #(1995)14 % f K/Ca +* » R32%t3 SfE & vk § 4 Fopd 2 5
ForgFEE A A Bk R KR L FReiEH LA o FIRR e
EIEPE > 5 21 bR AT 4R B 1B S P fid (1 0 1999) - fE kY T g
PAFFE o7 EE A ARFI ARG LRI AR KCa nR o fEik
4T g el B ¢ 24 B K/Ca vt @ s 0 KICa b 2 4T 4P 7% (7 4n 3P~
£ Pl = (Penalosa et al., 1995) o #{4c &2 ¢ cFuf~ % > » g R (F4E~ F 7 £ 7%
(Brauer, 1994) - 4wge kv vk = ATP AR A dd > R4+ F § € drdlfed 5t
AT AT S crvofT > R Mge+22 Ca+-ATPase /=127 "% (% % > 2006) - d 3¢
49 ~ G fedt2 B 5 B BARIT Y > 1B F A NS € PrRT AT ST 0 4 i
ek B BTF 0§ B BB P AT L
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hr FHECEFEEOEKE  LRIER R IFRISRS B2 AEE R A

BT AT F RAE SR A AT o Marti(2002) 5 I § kR A 0§ E ek
FREZ G AR I e F R G R gT % F 2 F i bR R R E
B o~ g ﬁﬁ;_‘gc—Frsg__p:J » ¥ F et ﬂﬁirgg E R R E M e o LB &

SE AR R A AT FER S B MHARRT A ¥4

A TER o ¥ BHF WG MR OB D BT BT § ok

FAR LS ERPHTF AT PR FREE FEPRF
Chavarria % (2005)F 7 &7 » &g hg " ER € BB R A I DR > SEF §

sek R d 75ppm £ % 375ppm R A BES hL B C BEL RERMETE S

Fe i ARM o BT RAFRERERERAFIRG o ARRDEAFIALE

SRS R T A FTERBEEREAGFI D bE AE D
AR AR 0 EARK {kﬁiﬁ’#ﬂé&3iga—&¢%@¢uy@ﬁ
TR A SR AT SRR A B fARS A TARS o WAL BT
55845 a B4 F At B (=058 1 p<0.01) » 3 2 4557 ¥ Bk ¥ A A A é

{ % k% (Aghilietal., 2009) -

PR R AR FIFAL AT R RS
dose B R & — o 4p B (Lester et al., 2005, 2006 ; Kanai et al., 2007 ; Aghili et al., 2009) »
ARG ERT > RY FIAAFAMENIEBATF N RAFAET MR
B fochz £ > B0 AT AR E o Winsor(1979)4p 1 » m kR B 55 G R 7 2
TrARM > SRAFSPA AT BRESIPPRFERLT V3TN bR

AR T AL B AP F B RS S S (etl ) o £ 0 Uk R

(e

B ML Ay R RO TR e fahy £
(Lester et al., 2005) - Lin = Wang(2004)%= 7 &1 > % F © B3R H &2 B S 3
B Rt B 9 MGBP PR A o Ft > ERR I W A EF Y Dk
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YE~ RAES F F4EZ 7 £ (Lesteretal, 2005) - & AE & = fEE (SS)fuiE wEapL &

d

.q

N EE (SPS) LAl MY hEREE o KL SR AR E A B2 o

EX e E R EF R R 2 5SS Es ¢ R ILH 4o 48% I SPS A&

|

RIS %S RE BT Y 0 B REBSES  ER AR T EE
Bk S E R ok S 322 SS fr SPS E A (Yuetal, 2000) - Ak EF T AL
P ERER AFTWRA i o AT RSB FWEILE > & e % F
¥ MEA 7 £ 0 fo Umamaheswarappa f- Krishnappa(2004) %= 7 3 40 e %
2, %\,ﬁ-‘jgf—égfj qu}; L2 A BN B W’%ﬁmﬁ——l o
T ARMBARERE T |IAALEEREFTLHE

rEHRET A FHR C-DEINFFR2LE8FLE - Flef AR
[1mm#’gﬂmﬁ”1mﬁffﬁﬁ4*f§ £ pE (B0 2001) o ¥ 4b > KRk
BT fRBAFT2FEARL 2R DL HF s FREL T H L
FEEZ LS R EERAFATHR O R EZEREOTRZER A F R

[
_‘_

3
(%
ek

R AR RTS L CRBERRA AR R 5 ek ok
BB e Tlee s ERTRATRI SRA R E P LIBGIF AR

BN it kL Er T AR Fla R

V)

?‘"\
\v

WRIFHAFR O RFE AR A AL L TR FRERBEREERALY AL E
i,&, ¥ LLwi(4 r,.,h:gtsag_:g__ gﬂx ‘Frg o fE ,‘+%.’?rr%%ﬁ-€|g&\ , % 'F%F%‘?r_‘ﬁ
MRV L ITEARRE 0 FFE TR CHE N E R ER R
iR VAMAGSFERE S LS R IREF KON FRF o
I - PAREEFETHERTIIAAALEAEZELPF

ARFZLPFEFEISR ARLRBRATFARFIR I AF AL L85
FAEZ rﬁ"’?°@7 FRTFESFEREFLR - AFEFZRITERE ZHAIF 217
FiE2 LT b iv% 3xenf v Ay 42 L2 g F v ivdfefe aht v
HiE AIRPHEY LD FLRF - HEFRFIT L B0 A 877 27 o
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Liang(2012) 41 * #)3f 4 s 1% p 424ke? A2 s S abe? A 8 & o BT p AR A A A
s SRR AT R RS R4 T A M P RS ATY o AR

Koo AN E B e g o RAF B PEFPRTE &Aoo R

34

AR LB FWF RN REITE 5 E Y B FHE wEETEH 2

2 PAp e g

r%’f:

CRMEP BT FEE A RIBRBERETF L KB

clF LN > P AR IR A G IFIIA R A T T F A

( —? /

=5

AR Rr 2 EBAT S AL MAR (202003 5 Liang, 2012) © & 35k 1%
P12 g 20 e REE2 TS P RS ALF AP I AL E

BEE P REMNL F2 P AL LR R AR RRE 0 LR T e
oo F o S F R T ERT kA 4 (TR F T LR E R LN o
Flpt o IR G G RBERP TR T A REHRT R EP R AISZIRE N T T3
R IER SRR B AERANE 0 AT R IFIA -
CARREIBH A AAA TR EARTZHE

RREBT 0 A BN TR BRI FER I HRE A

MB

MEFLEy 24 L8859 HRE-HAZRFEFIF L FRERET S

—=\

BEAREE  RREFAFIERE 4 Flopt 0 AXBROEFIFEPNER

RERZERFPARBRERAR ) THOERTRE - RFEAERT STRER

#
SRR AR P AL A RET L R LW

$l7 G R > AHEE R b SFLBES > BIE5
TEAF O HERT G AF e Tl FACERRE AU E > RS

Do MPEHEH AU S A E A BB R L AT ok 4

AR e B AT RS
MGt 2 g REAFRECEN > 2a PRS2 L o REANFE
'gii%‘u“vfawj‘%cﬁﬁg%c s <A lmm sk g iR e AR o] L mm sk R
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TR o AFE AR A 416 um BF o 3R BN A B ek s 5 BT E BT

» H g LM A % (Drzalet al,. 1999) -

R ESRA J RUE AM A R F o SEF R R
too EREFRFATRISAT > BRI FLM G BB R L F VR B~
# AR 2 pH ESEAL I fE R 4 2 Hbem 3 P AR HTRRERIGHAEFKE
Bk 4 RARRIE T R AR 0 B R ARTY o @ o AR R B e 2 »

PEAFATFREFT - HAFTpHE 2 P53 Flo ppedes 2 329 v o
AR AERGRETH o ARTFR R PV ALK IR ATH (FIF
2010 ; ;¥ » 2004 ; Hartung et al., 1989 ; Heschel and Klose, 1995 ) » # %48 % & 2 0.1
glem® 7 B3k 8 64% » L F IV R 34%  RAcEAR S o A T AR el > 73R
%R A ARE > d pHE4A F 2 3 773 24 o - A FE AR pH 5565 3B
P E rmpc%] P R FBERRKRS o F pH EB T 65 b o 4o~ A 2
frodE A E ol pH BB 7.0 B R ® A5 Fe(OH)s Ak » i & 44
oA IR 80 R g NRAEEBEL TR F 25 pH E 1355 o gk
47 4E CERE AP E A E G ol pH BT 45 10T o 49 s 4F S 4G LKRIR %
A oalAsdh £ k(3 > 19895 v 1997) o Ak ¥ AT w4 KRR F AL feRUR
frBA2iE T0%P > 2 K AP A & o TR RFET AR TG
Fad B4 B TR o B RACH R 1L fRRRI0E 4 B T s g kR R4 2 EC &
FeH DA% R T HPIEMES BRGSO TR R DE g
HAFTECEA A FEEE  AFHRIM LR ITY » B ARG -

BiekR? § R RENG BN ERRE ST R Xk > Bl S ERGE
XA MATHRERE T TN B ILE  RGERE NS > FR N Bk L 0F
i# % (7 > 2002 ; Marschner, 1995 ; Taize and Zeiger, 2002) » & fodm 8 £ 55§ %
L

FZENERTFF > FLESEF PSS FHESFAFEF mEpESY
7 % 7 #

zﬁ*
N

-

BEEERIZAF et Bk I EFREY 2 EEAFELEAE o FA T

n

102



FTURGEESE R SR AR Y o 2 £ 38 R 0 2002 ;
Marschner, 1995 ; Taize and Zeiger, 2002) - fe ¥ * F % F cde 2 e HE L & (£ %
R Y- TN ST T L R S g D S S
(Adeli et al., 2002 ; Moinuddin et al., 2004 ; Lester et al., 2010) > ¥ % % 7 £ 45 #%(CCl)
PF R A R AU (48 2012) o AR o W AR RRARS AT R g B
TEAFTF ST HERF R E CE R o P E - 5 7~ SPAD-502
B kg G E o "f 7 SPAD-502 *F > $HH i 2 3B R0 LR AL -
Bor A RARR B L F o BRI RERRES A F > AR & i L
PR ERepETHFIE

@ SPAD-502 & B At ¢ » L - B ERKRRIG N CRT AT EG APHE
SF kR ipthe AE% ) P A E P SPAD-502 s A FhAtR R B IRATF L AP ML o

22 Bojovi¢ v Markovié(2009)er%= 7 S % £ 5% % 3 £ & F W kR T AMHM ik o

# % % (chlorophyll) E 454 % ¢ B & shz s Tk Rehd % > fode (736 & (5% chps 3

R HP R F Rt L A F SR e d B EF 2 B9

F_L

[rn

&+ 4 i (deexcitation)#r & 4 > - dkd 7 o e EE S E A

4y
A
i\4
2
R
o
[axd
it

® 5
Ak ko f B RE et (7 (FE 0 1099) o E 2 ¥k ) 5 s i
-

w1

FTARFRITS P E R X% K o @ B ohB Ak oy o RIF kA 4 AR
< (Schreiber et al., 1986) - & % % ¥ kPl T LW R|FIE2 52 LR Y > ¢ i
I oBUBCMFFEFFCREE ST OERERE CFSEF ALY
WA S A MR EGTE o Wik B e 2 > FV/Fm &0 § ¥ # % 0.78-0.832
FHEPLFG TR B EET (%0 2003) 0 M) A S FUFmM @
0.77-0.8 2 FF » 277 A TR B TERE »F L # /2 E o

(2002472 > §F 2R e A A AT M TR F TIER G B
FALE W NEYER AFERNFAREYT > 7§ kARG CD491 &2 CD882 2
PMP &J2 » B 10 % r i ARtk S i 60%2 > 12 CD491 % 100%3 & - 48

103



910 F FERECD291 AT £ % 15 X 4 EEEE G BEKRIR 4 5

REGE ~ SE TR -ERTARF 3L ~ Kot G BN 15 k

HADH e BR AT

104



2~ Bh
ipfﬁﬁu%%#%%&@%BmMH&@ﬂ%Z%&“%%G?’ﬁﬁ
BT BIEIRE A IR P INESCE C TRBE TR CET AR A
Bt G o 2 AP 9003 e A i 4 2 MM A ik 48R o 10%¢ 1 fB3 4 AT e -
FHRE XL HBEET BB 10 X T 89%M T RFEF RfoA R EAF
75% % o BESZ BRAF R AT A FRS A R R ER05g - LT
A ~3g- LT admbedg- L pRamp- 5 538 2 E o @'k A (‘treated’
coir fiber dust) r4 i s i i 4e 8 MM AV iz 4g2 e D v #3318 A4 40 0F
24 ARERY AN D o RT3 X NRBHERE T2 S
hamps Il ggF LR AT ARBER > RPEPIEERGFT 218 FI1F
TR 2O TRFE S BRERTEEL R - 4 EP LFN AR RS IS

o

B AR SR E A RS T

.L»L

105



%13 A RAeE REA RS HFEREZMT ]I AL L7203 7 ELHET L L2 P

Table 13. The effect of different formula of mixed peat moss on growth of greenhouse cucumber ‘Shiou Shiou’ in the fall.

Parameters
Treatments Stem height Leaf length Leaf width
(cm) (cm) (cm) Leaf no. SPAD-502
I 174.33 ¢ 16.83 b 20.08 b 20.08 b 36.57 b
I 184.17 b 17.08 b 20.00 b 12.95D 34.38 c
1 182.83 b 19.05a 25.03 a 13.85a 39.97 a
v 198.33 a 16.10 c 18.88 ¢ 12.86 b 35.41 bc
\Y 43.67 d 8.95d 10.85d 8.14 c 22.12d
ANOVA 5.82 0.36 0.57 0.27 2.17

Means with different letters are significantly different among treatments (p = 0.05)
100 £ 9% 14 p 4 >100 29 » 28 p %48 - 100 # 10 * 11 p 4~7- - 100# 10 * 19 p-11 * 18 p & X H4c % F
z: 1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands; I1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands+ 2 g - L™*palm ash; I11: 00%

peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands+ 4 g - L™palm ash; IV: 100% peat moss; V:50% coir dust+50% peat moss.
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Table 14. The effect of different formula of mixed peat moss on yield of greenhouse cucumber ‘Shiou Shiou’ in the fall.

Parameters
Treatments Total weight ~ Total no.  Marketable weight ~ Cull weight Yield rate” Cull rate
(9) (9 (9) (%) (%)

I* 2875.11 d 16 ¢ 2342.77 d 531.21a 82 ¢ 18a
1 3210.29 ¢ 15¢ 3118.15¢ 92.14 b 94 b 6b
Il 4998.80 a 23 a 4952.72 a 47.37 ¢ 99a 1d
AV 4652.85 b 20Db 4558.10 b 94.77 b 98 ab 2¢C
\V _a - - - - -

ANOVA 16.89 1.88 167.5 6.64 4.5 0.17

z: 1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands; I1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands+ 2 g - L™*palm ash; 111: 00%
peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands+ 4 g - L™ palm ash; IV: 100% peat moss; V:50% coir dust+50% peat moss.

y: yield rate=(Marketable fruits weight/ Total fruits weight)x100; cull rate=100-(Marketable fruits weight/ Total fruits weight)x100.

& no fruit product.

Means with different letters are significantly different among treatments (p < 0.05)

100 # 9 *® 14 p 45 -100# 9 * 28 p %42 > 100 # 10 * 11 p 4>7 > 100 # 10 * 19 p-11 * 18 p & % Hfc % 7
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Table 15. The effect of different formula of mixed peat moss on fruits quality of greenhouse cucumber ‘Shiou Shiou’ in the fall.

Marketable fruit

Treatments Fruit length ~ Neck width ~ Central width  Apical width NC ratio” AC ratio Hue

(cm) (mm) (mm) (mm) L -a b
I* 21.90 a 31.00 a 31.00 a 29.00 a 1.00a 094 a 38.50 a 9.47 a 7.23Db
I 2197 a 33.00 a 31.00 a 28.00 a 1.06 a 0.90 a 38.54 a 9.66 a 7.25ab
Il 19.40 a 30.33a 29.33 a 26.67 a 1.03a 091a 39.47 a 10.78 a 1041 a
v 21.20 a 33.00 a 31.00 a 28.00 a 1.06 a 0.90a 37.71a 10.21a 9.83a
\% -2 - - - - - - - -

ANOVA 5.34 4.32 4.3 4.22 0.12 0.08 3.67 2.1 4.22

z: 1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands; I1: 100% peat moss+0.5 g - L™ dolomite + 3 g- L™ phosphoric ore sands+ 2 g - L™*palm ash; 111: 00%

peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands+ 4 g - L™palm ash; IV: 100% peat moss; V:50% coir dust+50% peat moss.

y: NC ratio: ratio of neck part/central part width ; AC ratio: ratio of apical part/central part width
#: no fruit product.

Means with different letters are significantly different among treatments (p < 0.05)

100 £ 9" 14 p 44 >100 29 " 28 p %48 - 100 # 10 * 11 p 4~ - 100# 10 * 19 p-11 * 18 p & X H4c % F
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Table 15. The effect of different formula of mixed peat moss on fruits quality of greenhouse
cucumber ‘Shiou Shiou’ in the fall (continuous).

Marketable fruit

Treatments Firmness Soluble solid concentration

(kg - cm”) (" Brix)

|* 10.33 a 2.75a

1 10.75a 2.67 a

11 8.33b 3.03a

v 9.25ab 2.85a

V - -

ANOVA 2.79 1.68

z: 1: 100% peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands; 11: 100% peat moss+0.5 g - L™
dolomite + 3 g - L™ phosphoric ore sands+ 2 g - L™palm ash; 111: 00% peat moss+0.5 g - L™ dolomite +3 g - L™
phosphoric ore sands+ 4 g - L™palm ash; IV: 100% peat moss; V:50% coir dust+50% peat moss.

#: no fruit product.

Means with different letters are significantly different among treatments (p = 0.05)

100 # 9 ® 14 p ¥4 -100% 9 % 28 p ¥4 > 100 # 10 * 11 p 4>7= > 100 % 10 * 19 p-11 * 18 p

F AR
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Table 16. The cost of different formula of mixed peat moss.

Treatments (NT § /Basket)

Material

I I i v Vv
Substrate 129.15 129.15 129.15 129.15 52.5
Formula 4 6 8 0 0
Fertilizer 15.3 15.3 15.3 15.3 15.3
Basket 5.33 5.33 5.33 5.33 5.33
Bamboo crane 3 3 3 3 3
Water 1.26 1.26 1.26 1.26 1.26
Net 15 15 15 15 15
Plastic cloth 0.2 0.2 0.2 0.2 0.2
Total cost 100% 101.25% 102.50% 97.49% 49.60%
Total price 100% 133.09%  211.40%  194.56% -8

z: 1: 100% peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands; 11: 100% peat moss+0.5 g - L™

dolomite + 3 g - L™ phosphoric ore sands+ 2 g - L™palm ash; 111: 00% peat moss+0.5 g - L™ dolomite +3 g - L™

phosphoric ore sands+ 4 g - L™ palm ash; 1V: 100% peat moss; V:50% coir dust+50% peat moss.

#: no fruit product.

WAF AL LI HAN602 - 5 24520130 105 0BT EF - kP - B35 T~ (I

SEAF) EP I3 RFHYFRI MR AEH T F100E R 1LY T
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Table 17. The effect of different treated coir fiber dust on root and stem growth of 20 days greenhouse cucumber‘Shiou Shiou’seedling in
winter (continuous).

Root Stem
Traeted Fresh weight Dry weight Length Width
(mg) (mg) (mm) (mm)
Leaching vs. non-leaching with Coir Fiber Dust ikl ** ns ns
Dolomite concn. ns ns KAk ke
Ammonium nitrate concn. *ok ns Fokok .
Dolomite x Ammonium nitrate concn. ns ns Fekk ——

ns, *, ** *** : non-significant or significant different at p<0.05, 0.01, or 0.001, respectivel
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Table 18. The effect of different treated coir fiber dust on root and stem growth of 20 days greenhouse cucumber ‘Shiou Shiou’seedling in

winter.
Treatments Root Stem
Substrate Leaching Dolomite NHsNO; Fresh weight Dry weight Length Width
@-L)  (mm) (mg) (mg) (mm) (mm)
CFD? - 0 0 0.206 n 0.033 ghi 23.65d 2.76 f
CFD +° 0 0 0.317] 0.036 ef 22.73 d 2.83 ef
CFD + 0 4 0.490d 0.039d 58.11c 4.18 d
CFD + 0 8 0.618 a 0.046 b 146.84 a 4.86 a
CFD + 0 32 0.521c¢ 0.042 ¢ 144.84 a 5.00 a
CFD + 3 0 0.314 ] 0.035 efg 22.55d 3.19 ef
CFD + 3 4 0.346 i 0.034 fgh 56.44 c 494 a
CFD + 3 8 0.450 f 0.040 cd 76.37b 484 a
CFD + 3 32 0.373 h 0.036 ef 69.19 bc 4.29 cd
CFD + 9 0 0.294 k 0.0311 19.84d 2.83 ef
CFD + 9 4 0.407 g 0.039d 76.98 b 4.71 abc
CFD + 9 8 0.464 ¢ 0.045b 63.30 b 4.79 ab
CFD + 9 32 0.445 f 0.040 cd 76.10 b 4.31 bcd
Coir:Peat(v/v) = 1:1 (CP 1:1) 0.235m 0.032 hi 21.94d 3.09 ef
Coir:Peat(v/v) = 2:1 (CP 2:1) 0.292 kI 0.035 efg 25.69d 3.26¢e
Coir:Peat(v/v) = 3:1 (CP 3:1) 0.283 | 0.037 e 25.69d 3.00 ef
i 0.606 b 0.049 a 145.46 a 4.82a
ANOVA 0.009 0.002 17.0 0.48
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abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
2CFD: coir fiber dust, - : Leaching, © +: Non-leaching, 111: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm as
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Table 19. The effect of different treated coir fiber dust on leaf growth of 20 days greenhouse cucumber‘Shiou Shiou’seedling in winter
(continuous).

Leaf
Traeted number Frash weight Dry weight SPAD-502 Length Width
(mg) (mg) (mm) (mm)
Leaching vs. non-leaching with CFD ns ns ns ns ns ns
Dolomite concn. *x ol falaled folaiel ns **
Ammonium nitrate concn. ikl el el folaie folaie foleie
Dolomite x Ammonium nitrate concn. ns *k *x folaie ns *

ns, *, ** *** : non-significant or significant different at p<0.05, 0.01, or 0.001, respective.
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Table 20. The effect of different treated coir fiber dust on leaf growth of 20 days greenhouse cucumber‘Shiou Shiou’seedling in winter.

Treatments Leaf
Sub- Leach- Dolomite  NH4NO3 number Frash weight Dry weight SPAD-502 Length Width
strate ing (g-L% (mM) (mg) (mg) value (mm) (mm)
CFD? - 0 0 2.50 ef 0.31h 0.081¢ 20.8 gh 39.73f 49.43 ¢
CFD +° 0 0 2.50 ef 0.41gh 0.107 fg 209¢g 40.45 f 57.39 fg
CFD + 0 4 4.67 bc 0.97 def 0.178 bc 36.8¢ 71.14 cd 91.13 de
CFD + 0 8 517a 1.20 bcd 0.202 ab 41.9b 80.20 bc 107.51 b
CFD + 0 32 4.83 ab 1.17 cde 0.213a 46.1a 80.55 bc 104.08 bc
CFD + 3 0 2.50 ef 0.45 gh 0.104 fy 20.8¢g 41.02 ef 56.84 fg
CFD + 3 4.50 bc 1.44 ab 0.173 bc 28.2¢ 80.90 bc 99.60 bcd
CFD + 3 8 4.50 bc 1.56 a 0.212 a 32.4d 88.31b 109.05 b
CFD + 3 32 4.50 bc 0.95 ef 0.149 cd 44.9 a 69.84d 88.36 de
CFD + 9 2.17f 0.37 gh 0.106 fg 20.5 gh 39.77 f 53.74 g
CFD + 9 4.50 bc 1.02 def 0.122 def 2169 70.61 cd 87.67 de
CFD + 9 8 417¢c 1.25 be 0.149cd 256 f 77.91 cd 93.53 cde
CFD + 9 32 4.50 bc 0.92f 0.147 cde 42.0b 70.77 cd 85.02 ¢
Coir:Peat(v/v) = 1:1 (CP 1:1) 2.67 e 0.44 gh 0.080 g 20.9¢ 41.76 ef 55.36 fg
Coir:Peat(v/v) = 2:1 (CP 2:1) 3.47d 0.51 gh 0.116 ef 21.2 g 43.73 ef 57.25 fg
Coir:Peat(v/v) = 3:1 (CP 3:1) 2.83 ¢ 0.56 g 0.093 fg 19.5h 50.94 e 66.44 f
i 4.67b 1.67a 0.198 ab 27.8¢e 99.77 a 126.56 a
ANOVA 0.49 0.23 0.031 1.29 10.3 11.99

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
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4 CFD: coir fiber dust, °- : Leaching, ¢ +: Non-leaching, I11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Table 21. The cost of different formula of treated coir fiber dust.

Treatments Material (NT / Basket)
Sub- Leach- Dolomite NH4NO3 . drip
strate ing (g-Lh (mM) Substrate Formula  Fertilizer Basket Bamboo Water Net Plastic irrigation To_tal
crane cloth price
system
CFD? - 0 0 52.5 0 5.1 5.33 3 0.014 15 0.2 2.85 70.89
CFD +° 0 0 52.5 0.2 5.1 5.33 3 0.014 15 0.2 2.85 70.09
CFD + 0 4 52.5 1.2 5.1 5.33 3 0.014 15 0.2 2.85 72.09
CFD + 0 8 52.5 2.2 5.1 5.33 3 0.014 15 0.2 2.85 73.09
CFD + 0 32 52.5 4.2 51 5.33 3 0.014 15 0.2 2.85 75.09
CFD + 3 0 52.5 1.2 51 5.33 3 0.014 15 0.2 2.85 71.09
CFD + 3 52.5 2.2 5.1 5.33 3 0.014 15 0.2 2.85 73.09
CFD + 3 8 525 3.2 5.1 5.33 3 0.014 15 0.2 2.85 74.09
CFD + 3 32 525 5.2 5.1 5.33 3 0.014 15 0.2 2.85 76.09
CFD + 9 0 525 2.2 5.1 5.33 3 0.014 15 0.2 2.85 73.09
CFD + 9 525 3.2 5.1 5.33 3 0.014 15 0.2 2.85 74.09
CFD + 9 8 525 4.2 5.1 5.33 3 0.014 15 0.2 2.85 75.09
CFD + 9 32 525 6.2 5.1 5.33 3 0.014 15 0.2 2.85 77.09
Coir:Peat(v/v) = 1:1 (CP 1:1) 102.65 0.2 51 5.33 3 0.014 15 0.2 2.85 120.34
Coir:Peat(v/v) = 2:1 (CP 2:1) 86.12 0.2 51 5.33 3 0.014 15 0.2 2.85 104.31
Coir:Peat(v/v) = 3:1 (CP 3:1) 71.9 0.2 51 5.33 3 0.014 15 0.2 2.85 90.19
i 129.15 8 15.3 5.33 3 0.014 15 0.2 2.85 155.14

2CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

WP ARG L IHRN60% o« B3 A% AU 30 10X T30 HTET o kF- BT~ (BEART) Fp 3228 c AP fes oM RATH 2P 4 %
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Table 22. The effect of different treated coir fiber dust on stem width of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Stem Width (mm)
Sub-  Leaching Dolomite NH4NO3

strates (gL (mM) 0 day 10 days 20 days 30 days 40 days 50 days 60 days
CFD? P 0 0 1.86 a 4.58 de 459 e 474c 4.83 g 4.85 f 4.87 d
CFD +¢ 0 0 1.85a 4.32¢€ 4.33¢e 4.78 c 4.84 g 4.86 f 4.89 d
CFD + 0 4 1.86 a 5.10 abc 7.16 abc 7.67 ab 7.79 bcde  7.85 bcd 7.88 ab
CFD + 0 8 1.87 a 5.38 ab 7.21 ab 7.72 ab 7.80 bcde  7.86 bc 7.87 ab
CFD + 0 32 1.86 a 5.17 abc 7.1 abc 7.63 ab 7.68 de 7.74 cd 7.76 b
CFD + 3 4 1.86 a 4.90 cd 6.91 bc 7.44b 7.64¢ 7.69 d 7.75b
CFD + 3 8 1.86 a 5.31 abc 7.18 ab 7.68 ab 7.76 cde 7.81 cd 784D
CFD + 3 32 1.87 a 541a 7.28 ab 7.79 ab 7.97a 7.99 ab 8.00a
CFD + 9 4 1.87 a 5.05 abcd 6.26 d 6.78 d 6.92 f 6.99 e 7.25¢
CFD + 9 8 1.87 a 540a 7.35a 7.85a 7.95 ab 7.98 ab 7.99 a
CFD + 9 32 1.87 a 5.50a 7.30 ab 7.63 ab 7.81abcd  7.84 bcd 7.89 ab
Peat moss 1.86 a 5.18 abc 6.93 bc 7.43b 7.67 de 7.73 cd 7.76 b
Il 1.86 a 4.91 bed 6.77 C 7.85a 7.92 abc 8.03a 8.03a
ANOVA 0.09 0.86 0.89 0.89 0.93 0.87 0.84
Leaching vs. non-leaching with CFD ns ns ns ns ns ns ns
Dolomite concn. ns ns ns * ikl il il
Ammonium nitrate concn. ns * ikl ikl ikl il il
Dolomite x Ammonium nitrate concn. ns ns faleed ** falehed faleled falelel

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.ns,*,**,***Nonsignificant or significant
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at P<0.05, 0.01, or 0.001, respectively.* CFD: coir fiber dust, ®: Leaching, ¢ : Non-leaching. I111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™* phosphoric ore sands +4 g - L™ palm ash.

101 #6 " 23 p 44101 # 77 7p 245 >101 &7 7 204-7=>101 &8 " 15p-9 7 9 p & % >
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Table 23. The effect of different treated coir fiber dust on stem height and leaf number of greenhouse cucumber‘Shiou Shiou” in summer.
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Treatments Stem Height (cm) Leaf no.
Sub- Leaching Dolomite NH;NO;

strates (LY (mM) 0 day 10 days 20 days 30 days 0 day 10 days 20 days 30 days
CFD? b 0 0 1.17 a 4.06e 18.40 e 26.23 C 2.00 a 2.67 ¢ 4.33¢g 8.57¢c
CFD +¢ 0 0 1.23 a 4.10e 18.60 e 49.30 b 2.00a 2.87 f 4.60 g 8.83b
CFD + 0 4 1.23 a 15.77 abc 158.50 a 187.60 a 2.00a 4.33 abc 19.53 ab 23.00 a
CFD + 0 8 1.17 a 19.93 a 158.47 a 188.30 a 2.00a 4.63 ab 19.33 abc 23.00 a
CFD + 0 32 1.23 a 19.00 a 158.17 a 188.30 a 2.00a 4.77 a 19.67 a 23.00 a
CFD + 3 4 1.17 a 11.30 d 148.47 b 186.80 a 2.00a 3.73 de 18.30 f 23.00 a
CFD + 3 8 1.30 a 16.67 ab 148.70 b 188.93 a 2.00a 4.23 bed 18.83 cde 23.00 a
CFD + 3 32 1.17 a 15.80 abc 151.47 b 187.17 a 2.00a 4.37 abc 19.03 bcd 23.00 a
CFD + 9 4 1.26 a 11.53 cd 140.20 d 187.70 a 2.00a 3.57e 18.30 f 23.00 a
CFD + 9 8 1.20a 13.90 bcd 143.93 ¢ 188.10 a 2.00a 4.07 cde 18.50 ef 23.00 a
CFD + 9 32 1.30a 13.67 bcd 144.87 ¢ 186.97 a 2.00a 4.33 abc 18.80 def 23.00 a
Peat moss 1.20a 18.87 a 157.20 a 187.23 a 2.00a 4.23 bed 18.90 cde 23.00 a
Il 1.30 a 19.37 a 148.53 b 188.17 a 2.00a 4.53 abc 18.87 cde 23.00 a
ANOVA 0.30 4.34 3.53 16.83 0.32 0.52 0.51 0.12
Leaching vs. non-leaching with CFD ns ns ns ikl ns ** ns *x
Dolomite concn. ns ** ikl ns ns ns il ns
Ammonium nitrate concn. ns * ns ns ns ns * ns
Dolomite x Ammonium nitrate concn. ns ns ns ns ns ns ns ns

119



abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.ns,*,**,***Nonsignificant or significant at P<0.05, 0.01, or

0.001, respectively. CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Table 24. The effect of different treated coir fiber dust on leaf length and width of greenhouse cucumber‘Shiou Shiou’ in summer.
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Treatments Length (mm) Width (mm)

Sub- Leaching Dolomite  NH;NO;
strates (LY (mM) 0 day 10 days 20 days 30 days 0 day 10 days 20 days 30 days
CFD? P 0 0 25.53a 66.70¢ 113.28 e 120.24 f 29.23 a 78.65 f 129.11 e 150.23 e
CFD +¢ 0 0 25.57a 69.71¢ 112.93 e 128.53 ef 29.47 a 83.66 f 135.79 ¢ 164.74 ¢
CFD + 0 4 25.53a 113.89 bcd 171.75 abcd 177.86 bc 28.83 a 140.80 bc 213.70 abc  212.45 bcd
CFD + 0 8 25.57a 117.94 abc 189.25a 167.57 bcd 30.03 a 148.57 b 23091 a 200.80 cd
CFD + 0 32 25.53a 118.04 abc 173.82 abcd 161.63 cd 29.60 a 151.10 ab 216.35abc  205.07 cd
CFD + 3 4 25.57a 101.46 ef 165.18 cd 161.82 cd 28.70 a 127.24 de 198.58 cd 206.70 cd
CFD + 3 8 25.57a 108.52 cde 184.77 abc 184.44 b 29.57 a 131.66 cd 229.40 a 223.27 abc
CFD + 3 32 25.57 a 104.25 def 187.47 ab 165.74 bcd 29.23 a 131.38 cd 227.61a 215.95 bcd
CFD + 9 4 25.43a 98.93 ef 154.26 d 171.92 bc 29.23 a 124.48 de 189.66 d 207.46 bcd
CFD + 9 8 25.57a 102.61 ef 163.86 cd 179.33 bc 28.96 a 129.71cde  201.06 bcd 230.16 ab
CFD + 9 32 25.43a 95.24f 183.12 abc 158.74 cd 30.13 a 119.26 e 219.00 abc  202.83 cd
Peat moss 25.67a 122.29ab 167.48 bcd 147.19 de 28.57 a 149.52 b 223.87 ab 198.19d
Il 25.46a 126.87 a 189.97 a 225.66 a 29.67 a 161.54 a 227.90 a 245.89 a
ANOVA 0.28 10.95 21.06 21.87 1.78 11.98 23.34 23.43
Leaching vs. non-leaching with CFD ns ns ns ns ns ns ns ns
Dolomite concn. ns faleka ns ns ns faleka * ns
Ammonium nitrate concn. ns ns * ns ns * * ns
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Dolomite x Ammonium nitrate concn. ns ns ns ns ns ns ns ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or
0.001, respectively.* CFD: coir fiber dust, ”: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

101 #6 " 23 p 44101 # 77 7p 45 >101 &7 "7 2047101 # 87 15p-9 7 9p & > & 7T pR4c® &35 - g g.
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Table 25. The effect of different treated coir fiber dust on leaf fresh weight and dry weight of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Fresh weight (g) Dry weight (g)
Sub- Leaching Dolomite  NH;NO;

strates (gL (mM) 0 day 10 days 20 days 30 days 0 day 10 days 20 days 30 days
CFD? P 0 0 154 a 2151 2.65d 2.48 f 0.07 a 0.21f 0.37d 0.37e
CFD +¢ 0 0 152 a 2.61 h 3.11 cd 2.58 f 0.07 a 0.33e 0.40 cd 0.44 e
CFD + 0 4 152 a 4.86 b 5.61 ab 6.22 abcd 0.06 a 0.66 b 1.00 ab 1.66 a
CFD + 0 8 1.58 a 4.83b 5.04 bcd 6.63 ab 0.07 a 049c 0.66 bcd 1.14 bc
CFD + 0 32 1.55a 4.25 cd 5.12 bed 5.50 bcde 0.06 a 0.37 de 0.72 bcd 091cd
CFD + 3 152 a 344 f 5.11 bcd 5.08 cde 0.08 a 0.37 de 0.88 ab 1.04 bed
CFD + 3 8 1.58 a 441c 7.85a 6.81 ab 0.07 a 0.46 cd 1.17a 1.15 bc
CFD + 3 32 1.56 a 3.24f 5.28 bc 7.00 a 0.07 a 0.34e 0.71 bcd 1.18 bc
CFD + 9 152 a 3.76 e 5.58 abc 4.42e 0.07 a 0.36 de 0.80 abc 0.70 de
CFD + 9 8 152 a 4.10d 6.51 ab 4.86 de 0.06 a 0.46 cd 1.00 ab 0.71 de
CFD + 9 32 152 a 2.85¢ 5.01 bcd 6.34 abc 0.07 a 0.27 ef 0.74 abcd 1.06 bed
Peat moss 1.59a 4.67b 6.22 ab 6.23 abcd 0.06 a 047c 0.86 ab 1.35ab
Il 1.55a 7.85a 7.31ab 6.72 ab 0.06 a 0.95a 0.96 ab 1.11 bc
ANOVA 0.11 0.20 2.47 1.44 0.026 0.096 0.428 0.357
Leaching vs. non-leaching with CFD ns faleka ns ns ns faleka ns ns
Dolomite concn. ns foleka ns ns ns faleka ns **
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Ammonium nitrate concn. ns Fkx ns ns ns Fkx ns ns
Dolomite x Ammonium nitrate concn. ns Fkk ns ns ns ** ns **

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,
or 0.001, respectively.;  CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

1016 23 p 44101 # 7% 7p 245 >101 &7 " 204710187 15p-9 7 9p & gy & 7T pRJc® &35 - g g.
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Table 26. The effect of different treated coir fiber dust on leaf SPAD-502 of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments SPAD-502

Sub- Leaching Dolomite  NH;NO;
strates (gL (mM) 0 day 10 days 20 days 30 days 40 days 50 days 60 days
CFD? - 0 0 27.12 a 18.33 h 18.33 ¢ 15.67 ¢ 17.13 ¢ 19.67 f 24.33 f
CFD +¢ 0 0 27.15a 21.00 gh 24.33 f 28.33 f 31.03 ef 29.33 e 30.33 de
CFD + 0 4 27.10 a 34.50 cd 37.33Db 36.00 c 29.43 f 28.33 ¢ 28.67 de
CFD + 0 8 27.17 a 29.23 e 42.33a 42.34 a 42.80 a 44.67 a 45.66 b
CFD + 0 32 27.20 a 43.30 a 43.00 a 43.00 a 43.40 a 45.33 a 52.67 a
CFD + 3 27.13 a 26.33 ef 28.33 ¢ 30.32¢e 30.97 ef 28.33 ¢ 31.67d
CFD + 3 8 27.20 a 29.20 e 34.33c 38.32b 40.47 ab 40.67 b 43.00 b
CFD + 3 32 27.13 a 34.67 cd 38.00 b 42.33a 44.43 a 44.00 a 44.00 b
CFD + 9 27.17 a 23.03 fg 28.33 ¢ 30.67 e 32.03def  33.67 cd 37.67c
CFD + 9 8 27.13 a 28.03 e 31.67d 34.33d 35.13cde  36.67c 42.33b
CFD + 9 32 27.10 a 33.17d 35.00c 37.67b 39.87abc 44.00a 45.00 b

Peat moss 27.13 a 36.87 bc 35.33¢ 35.00 cd 28.97 f 29.33 e 29.67 de

Il 27.13 a 33.10d 35.00c 36.00 c 36.80 bcd  33.00d 27.00 ef
ANOVA 0.15 3.63 1.86 1.61 4.84 3.06 3.54
Leaching vs. non-leaching with CFD ns ns **x **x faleka ** **
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Dolomite concn. ns ** Fkx Fkx ns ns ns
Ammonium nitrate concn. ns ns Fkk Fkk Fhx Fxx Fxx
Dolomite x Ammonium nitrate concn. ns ** * ** ns el A

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,
or 0.001, respectively.;  CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

1016 23 p 44101 # 7% 7p 245 >101 &7 "7 204710187 15p-9 7 9p & Xy & 7T pR4c® &35 - .
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Table 27. The effect of different treated coir fiber dust on yield of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments yield (g - plant™)

Sub- Leachin Dolomite NHsNO3; Harvest Wt (g) Harvest No.
strates g (g-L™h (mM) 1% 2nd 31 4" total 1 2n 3 4" total
CFD? b 0 0 00h  00g 835j  0.0] 83.8h  0.00i 000f 1.07g 000g  1.07i
CFD +¢ 0 0 0.0h 00g¢g 22091 0.0j 2209¢ 0.00 i 0.00 f 197f 0.00g 1.97h
CFD + 0 4 819.8b 651.1b 306.8 h 376.9fg 21545¢c 4,20 b 3.63b 233e 2.90d 12.83 d
CFD + 0 8 329.2ef 637.0Db 8304 c 826.0b 2634.5a 25749 343b 417b 420b 1443 ab
CFD + 0 32 353.8e 460.6de 8229c 1006.9a 2645.0a 280ef 277c 417b 5.17a 14.77 a
CFD + 3 4 617.0c 416.2e 357.1¢g 396.8 f 1772.2 ¢ 3.27¢c 227d 267d 3.20c 11.00 f
CFD + 3 8 289.8fg 669.6 b 888.7 a 583.4d 2426.6 b 2.00 h 3.93a 5.03a 393b 13.50cd
CFD + 3 32 265.59 262.3f 8745Db 496.7 e 1924.4d 2.03 h 200d 497a 293cd 12.00e
CFD + 9 4 485.0d 585.5bc 303.0h 292.8gh 1689.1ef 227fg 3.03c 2.13ef 2.03e 10.10 g
CFD + 9 8 485.3d 506.2cd 490.0d 484.4 ¢ 1953.8d 3.00de 3.03c 3.03c 3.00cd 11.93e
CFD + 9 32 488.1d 489.5de 878.1ab 679.1c 2495.4 b 3.07cd 3.00c 493a 290d 13.67 bc

Peat moss 817.7b 225.3f 3745 f 210.3 h 1613.6 f 4,13 b 1.33e 2.87cd 223e 10.23 fg

i 1104.3a 822.2a 457.3 e 112.31i 25105ab 6.07a 4.13a 2.73d 1.20f 14.33 ab
ANOVA 48.88 84.34 13.16 86.11 136.0 0.21 0.26 0.22 0.27 0.82
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Leaching vs. non-leaching with CFD ns ns ikl ns ik ns ns kel ns i

Dolomlte Concn *kk **x *kk *kk **kk **x **kxk **kxk **kxk **kxk
Ammonlum nltrate Concn *kk **kk *kk *kk **kk **kk **kxk **kk **kxk **kxk
Dolomite x Ammonium nitrate concn. Fkx Fkk *hk kK Hkk *hk *kk kK ek >k

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,
or 0.001, respectively.;  CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Table 28. The effect of different treated coir fiber dust on marketable fruits yield of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Marketable fruits yield (g - plant™)

Sub- Leaching Dolomite NH;NO; Harvest Wt (g) Harvest No.

strates (gLh  (mMm) 1% 2nd 3" 4t total 1% 2 3¢ 4t total
CFD? - 0 0 0.0f 0.0h 0.0g 00g¢g 0.0i 0.0f 0.00e 0.00d 0.00f 0.00 h
CFD +¢ 0 0 0.0f 0.0h 186.4 f 00g¢g 186.4 h 0.0f 0.00e 1.07c 0.00f 1069
CFD + 0 4 791.2b 584.0bc 197.7e 201.2f 1774.1d 3.93b 303b 1.00c 1.10e 8.83¢c
CFD + 0 8 186.8e 589.8b 801.2a 797.0b 2374.7 a 1.06e 293b 390a 393b 11.77 a
CFD + 0 32 198.8e 381.3ef 791.6D 976.3a 2348.0ab 107e 193c 393a 493a 11.73 a
CFD + 3 581.9c¢ 380.1f 198.8 e 198.0f 13589 f 293c 193c 1.00c 1.00e 6.90 e
CFD + 3 8 196.6e 574.8¢ 789.6b  488.7d 2049.7c 1.00e 293b 393a 293c 9.77b
CFD + 3 32 169.3e 196.7¢ 779.5¢ 398.7e 1544.2¢ 1.00e 1.00d 3.90a 2.00d 7.93d
CFD + 9 389.7d 38l.2ef 201.1le 1976f 1169.6¢ 1.90d 193¢ 1.00c 1l.00e 577f
CFD + 9 8 385.3d 402.7d 385.6 d 387.3e 15609¢e 1.93d 190c 193b 1.90d 7.70d
CFD + 9 32 382.4d 390.2e 782.1c 582.8¢c 2137.5c 1.90d 193¢ 3.93a 1.93d 9.87b

Peat moss 791.7b 199.1¢ 197.7 e 0.0g 11885¢g 3.93b 1.00d 1.00c 0.00f 580f

1l 1080.1a 796.8a 383.5d 0.0g 2260.4Db 587a 390a 197b 0.00f 11.77 a
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ANOVA 49.16 9.64 7.11 85.21 105.35 0.18 0.2 0.16  0.15 0.38

Leaching vs. non-leaching with CFD ns ns Fkx ns Fkx ns ns Fkx ns faiaied
Dolomlte COﬂCﬂ *kk *kk *kk *kk **kk **kk **kk **xk **kxk **kx
Dolomite x Ammonium nitrate concn. falalel kel kel fakalel fakalel fakalel Ak Ak i g

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,
or 0.001, respectively.; * CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

101 #6 " 23 p 44101 # 7% 7p 245 >101 &7 "7 2047101 &# 87 15p-9 7 9p& gy & 7T pRyc® &35 - A F .
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Table 29. The effect of different treated coir fiber dust on cull fruits yield of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Cull fruits yield (g - plant™)

Sub- Leaching Dolomite NH;NO3 Harvest Wt (g) Harvest No.

strates (gLh  (mMm) 1% 2nd 3" 4t total 1% 2 3¢ 4t total
CFD? - 0 0 00g 0.0f 835e 00g 345f 0.00h 0.00f 1.06 de 0.00 f 1.07f
CFD +¢ 0 0 00g 0.0f 345¢g 00g 835f 0.00h 0.00f 0.90 ef 0.00 f 0.90f
CFD + 0 4 28.6ef 67.1cd 109.1c 175.7¢c 835f 0.26f 0.60d 1.33c 1.80b 4.00c
CFD + 0 8 142.4 b 47.2d 29.2¢g 29.0f  248.2e 150b 0.50d 0.27¢g 0.27e 253e
CFD + 0 32 155.0 a 79.3bc  31.3¢g 306f 296.7de 1.73a 0.83c 0.23¢g 0.23e  3.03d
CFD + 3 35.0e 36.1e 1583b 1988b 4285abc 0.33f 0.33e 1.67b 220a 4.53a
CFD + 3 8 93.3d 94.7ab 99.1d 94.7e  382.5hc 1.00d 1.00b 1.10d 1.00d 4.10c
CFD + 3 32 96.1d 65.6cd 94.9d 98.0e  355.3cd 1.03d 1.00b 1.06 de 0.93d 4.03c
CFD + 9 95.3d 104.3a 1019cd 95.2e 4975a 0.76e 110ab 1.13d 1.03cd 4.03c
CFD + 9 8 100.0cd 1035a 1045cd 97.1e  405.8bc 1.06cd 1.13a 1.10d 1.10cd 4.40ab
CFD + 9 32 105.7 c 99.3ab 96.1d 96.3e  398.0bc 1.16c 106ab 1.00de 0.97d 4.20bc

Peat moss 26.1f 26.2 ¢ 176.9a 210.3a 439.6ab 0.20g 0.23e 187a 2.23a 453 a
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Il 24.3 25.4¢e 73.8f 112.3d  235.8e 0.20g 0.23e 0.27 f 1.20c 240¢e
ANOVA 6.77 24.09 9.6 10.08 84.02 0.10 0.13 0.19 0.18 0.21
Leaching vs. non-leaching with CFD ns ns ik ns ns ns ns ns ns ns
Dolomite concn. faleka faleka faleka faleka faleka faleka Fxk *E, 2§t Fxk
Ammonium nitrate concn. il ns faleka foleka ns faleka Fxk *X *3 Fxk

—— * —— —— *k —— N N ekok -

Dolomite x Ammonium nitrate concn.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,

or 0.001, respectively.; * CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

101 # 6% 23 p 448101272 7p 248 -101# 7% 2047101 £ 8% 15p-9 % 9p& A fpe» NE T pHIELET 5 - FHRE.
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Table 30. The effect of different treated coir fiber dust on drop ped fruits of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Drop ped fruits (number - Plant™)

Sub-  Leaching Dolorqite NHsNO3 1 ond 31 40 otal
strates (g-L7) (mM)
CFD? - 0 0 0.00g 0.00 f 1.16 cde 1.17 d 2.17f
CFD +¢ 0 0 0.00g 0.00 f 1.00 def 1.00d 2.17f
CFD + 0 4 0.50 ef 0.73d 1.47c 2.47 bc 5.17 bc
CFD + 0 8 1.77 be 1.10bc  0.37¢g 0.23f 3.57 de
CFD + 0 32 1.77 be 1.00c 0.23¢g 0.33 ef 3.23e
CFD + 3 4 0.73 de 1.20b 2.23b 2.87b 7.03 a
CFD + 3 8 1.60c 1.17bc  0.83ef 0.90 de 4.50 cd
CFD + 3 32 2.70 a 1.80a 0.77f 0.83 def 6.00 b
CFD + 9 4 1.00d 1.00c 2.17b 3.73a 7.90 a
CFD + 9 8 1.97b 1.90a 1.23cd 0.97d 6.07 b
CFD + 9 32 1.63 bc 1.00a 0.87 ef 0.83 def 4.33 cd
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Peat moss 037f 0.60 e 283 a 3.97a 7.77 a

Il 0.00g 0.33e 1.30 cd 2.00c 3.67 de
ANOVA 0.36 0.18 0.33 0.61 0.95
Leaching vs. non-leaching with CFD ns ns ns ns ns
Dolomite concn. * okl * ke falekl
Ammonium nitrate concn. il ikl ik ik falekl
Dolomite x Ammonium nitrate concn. ** ** ke ns **

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01,
or 0.001, respectively.; * CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
101 # 6% 23 p #4101 &2 7" 7p 48 101 & 72 2047 >101 # 8% 15p-9 % 9p & e  NE T pKELEI - FTHRE.
23L A FARWMESFEETL T2 AL TH LSRR
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Table 31. The effect of different treated coir fiber dust on marketable fruits quality of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Quality of marketable fruits

Sub- Leaching Dolomite  NHsNOs3 Weight Length Width (mm) Ascorbic acid  Soluble solid content
strates (g-L ™Y (mM) (9) (cm) Neck Central Apical (mg - fruit ™) (' Brix)
CFD? b 0 0 - - - - - - -
CFD +° 0 0 - - - - - - 2
CFD + 0 4 193.33a 23.87 a 34.23 a 31.90 a 28.10a 3.355b 3.63a
CFD + 0 8 191.00 a 23.77a 34.36 a 31.93a 28.10 a 3.742 a 3.20c
CFD + 0 32 195.00 a 23.73 a 34.40 a 31.86 A 28.17 a 3.024 c 3.57 a
CFD + 3 4 194.00 a 23.83a 34.63 a 31.93a 28.00 a 2.673 f 3.50 ab
CFD + 3 8 193.21a 23.75a 34.53a 31.87a 28.14a 2.006 j 3.51ab
CFD + 3 32 194.33 a 23.80a 34.42 a 32.13a 28.12a 2.608 g 291d
CFD + 9 4 193.00 a 23.83a 34.37a 32.07 a 28.03 a 2.274 h 2.87d
CFD + 9 8 195.33 a 23.74a 34.53a 31.93a 28.07 a 2.795d 2.73d
CFD + 9 32 192.67 a 23.80a 34.33a 32.10a 28.06 a 2.765 e 3.60 a

Peat moss 194.67 a 23.73 a 3453 a 32.13 a 27.87a 1.638 k 3.30 bc

Il 195.67 a 23.80a 34.47 a 32.03a 28.13a 2.214 1 3.40 abc
ANOVA 14.26 1.33 1.69 0.97 1.08 0.029 0.26
Leaching vs. non-leaching with CFD - - - - - - -
Dolomite concn. ns ns ns ns ns * Fhx
Ammonium nitrate concn. ns ns ns ns ns il **
Dolomite x Ammonium nitrate concn. ns ns ns ns ns ** il

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,**,***Nonsignificant or significant at P<0.05, 0.01,

or 0.001, respectively.;  CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. -:data not enough. ; 111:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

101 # 6% 23 p #4101 27" 7p 46> 101 & 7% 20457 >101 # 8% 15p-9 % 9 p & X iz »
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Table 31. The effect of different treated coir fiber dust on marketable fruits quality of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Hue

Sub- Leaching Dolomite NH;NO; L -a b
strates (g-L™Y (mM) Neck Central Apical Neck Central Apical Neck Central Apical
CFD? b 0 0 - - - - - - - - -
CFD +¢ 0 0 - - - - - - - - -
CFD + 0 4 31.20d 33.20bcd 34.74def 11.56a  10.63ab 8.48 bcd 16.96b  22.03a 24.45 ab
CFD + 0 8 35.83ab 35.04abc 36.74 bcde 11.01a 9.68 ab 9.89a 19.67a  19.88 abcd 22.96 ab
CFD + 0 32 33.15cd  31.09d 33.15f 8.15b 7.78 c 7.55d 1462c¢  16.23d 16.63 d
CFD + 3 4 34.04abc 33.97 bcd  37.90 abc 9.66ab 9.45abc 8.86 abc 16.66 bc  18.92 abcd 21.12 bc
CFD + 3 8 3426 abc 35.48abc 37.46abcd 11.27a  10.54 ab 9.29 ab 17.43ab 18.81 abcd 22.66 abc
CFD + 3 32 34.64abc 34.04bcd 36.91bcde 9.64ab  8.99abc  8.46 bcd 17.26 b 18.10bcd 18.55cd
CFD + 9 4 34.17abc 35.99abc  39.00 ab 11.10 a 8.89 bc 7.86 cd 15.55bc 17.88 cd 22.61 abc
CFD + 9 8 35.92a 36.50 ab 36.69 bcde 11.08a 10.76 a 9.86 a 17.88ab 20.53abc  22.70 abc
CFD + 9 32 32.97cd 35.97abc 35.20cdef 8.14b 8.96 bc 7.78 cd 15.77 18.61 abcd 20.36 bcd

Peat moss 35.05abc 38.20a 40.12 a 11.17 a 10.39 ab 8.27 bcd 16.71bc 21.89 ab 26.07 a

Il 33.46 bcd 32.81 cd 34.02 ef 10.10ab  9.40abc 9.20ab 16.92bc  19.15abcd 21.02 bc
ANOVA 2.43 3.58 3.16 2.17 1.78 1.27 2.33 3.82 4.24
Leaching vs. non-leaching with CD - - - - - - - - -
Dolomite concn. okl ikl ikl ikl ns ns ns * ns
Ammonium nitrate concn. okl ** ** ** ** ** * il *x
Dolomite x Ammonium nitrate concn. kel ikl ikl ikl ns * ns ** ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01,

or 0.001, respectively.; * CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. -:data not enough.; I11:100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Table 32. The effect of different treated coir fiber dust on leaf carbon concentration of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Stage
Substrates Leaching Dolomite NH4NO3 ) i . ]
1 Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)
CFD? P 0 0 40.48 fgA 40.22 deA 38.32 bcdeB 39.14 bcAB
CFD +° 0 0 39.99 gA 41.79 bcA 39.40 deA 37.31 bcA
CFD + 0 4 43.69 abcA 42.22 abcAB 41.10 abcB 40.98 abB
CFD + 0 8 44 47 aA 42.65 abB 41.18 abB 39.54 bcC
CFD + 0 32 44.45 aA 43.44 aAB 42.46 aB 42.53 aB
CFD + 3 4 42.23 cdeA 37.86 gB 39.47 abcdAB 37.73 cdeB
CFD + 3 8 42.81 bcdA 39.46 defB 35.03eC 34.13 fgC
CFD + 3 32 44.42 aA 42.05 abcB 41.03 abcB 37.38 cdeC
CFD + 9 4 40.68 efgA 38.90 efgAB 36.37 deB 36.49 deB
CFD + 9 8 42.02 defA 39.47 defB 37.62 cdeC 38.72 bcdBC
CFD + 9 32 43.45 abcdA 40.93 cdB 39.56 abcdC 37.97 cdeD
Peat moss 44.04 abA 39.55 defB 37.06 deBC 36.23 efC
11 43.34 abcdA 38.30 fgB 38.29 bcdeB 32.14gC
ANOVA 1.56 1.50 3.49 2.33
Leaching vs. non-leaching with CD ns * ns ns
Dolomite concn. ikl falaie il il
Ammonium nitrate concn. ikl falaie il ns
Dolomite x Ammonium nitrate concn. ns ns ** ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%

level by Fisher’s protected LSD test.; ns,*,*****Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, *: Leaching, © : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
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dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 # 6 # 23 p 4§48+ 1014# 7 % 7p 46+ 101# 7 % 20 p 475+ 101 # 8% 15p-9 % O p & ke U F 7 p

EEp o % 10=% 54 &4 £ (growing) > % 20 = 5 4758 (flowering) » % 40 = 3 #4x ¥ 1 ik (initial harvest) > % 50 % 3 4<% 3 i (middle harvest).
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Table 33. The effect of different treated coir fiber dust on leaf nitrogen concetration of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Stage
Substrates Leaching Dolomite NH4NO3 i i . i
1 Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)
CFD? b 0 0 1.85 fB 3.53hA 3.05 deAB 1.76 deB
CFD +° 0 0 2.54 fBC 3.68 hAB 4.57 bcA 2.00d C
CFD + 0 4 5.54 abcA 4.36 efB 3.23 deC 1.09 D
CFD + 0 8 5.72 abAB 6.33 aA 5.62 abB 3.77 bcC
CFD + 0 32 6.01 aB 6.39 aAB 6.45 aA 4.89 aC
CFD + 3 4 4.54 deA 4.27 efgA 3.74 cdeA 1.41 efB
CFD + 3 8 4.96 bcdeA 4.91 dA 3.78 cdeB 3.37cB
CFD + 3 32 5.74 abA 5.96 bA 5.69 abA 3.99 bB
CFD + 9 4 4.27 eA 4.45 eA 4.13 cdA 3.51 bcA
CFD + 9 8 4.76 cdeAB 5.09 dA 4.11 cdB 3.91 bcB
CFD + 9 32 5.22 bcdB 5.59 cA 5.36 abAB 3.78 bcC
Peat moss 5.30 abcdA 4.13 fgB 2.76 eC 1.59 defD
i 5.23 bcdA 4.03 gB 2.70 eC 1.93 deD
ANOVA 0.78 0.25 1.26 0.56
Leaching vs. non-leaching with CD ns ns ns ns
Dolomite concn. ikl ikl ns il
Ammonium nitrate concn. faleka foleka faleka faleka
Dolomite x Ammonium nitrate concn. ns faleka * faleka
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abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%
level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.0, or 0.001, respectively.; *CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 & 6 * 23 p 4§48+ 101 & 7 » 7p ¥4+ 101 & 7% 20p 475101 & 8% 15p-9 % Qp & T 4ffc» U F TP 4B &35 - A& B, 02 %
TEP %10 5 &4 LI (growing) » ¥ 20 = 478 (flowering) » % 40 = % #4c % 13 (initial harvest) » % 50 = % #4c % 3 i (middle harvest).

234 A EDEWMANHERTLE ]S AL ESRE 2B

Table 34. The effect of different treated coir fiber dust on leaf CN ratio of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Stage
Substrates Leaching Dolomite NH4NO3 i ) . )
1 Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)
CFD? P 0 0 25.03 aA 11.40 aB 13.60 aAB 22.80 bcAB
CFD +° 0 0 18.70 aA 11.47 aAB 8.23 bcB 19.77 cdA
CFD + 0 4 7.90 bB 9.70 bB 13.50 aB 38.10 aA
CFD + 0 8 7.80 bB 6.73 B 7.37 cB 10.60 eA
CFD + 0 32 7.40 bB 6.80 B 6.60 cB 8.73 eA
CFD + 3 4 9.37 bB 8.93 bcdB 11.17 abB 27.57 bA
CFD + 3 8 8.67 bBC 8.00 deC 9.37 bcAB 10.10 eA
CFD + 3 32 7.73 bB 7.07 efB 7.20 cB 9.40 eA
CFD + 9 4 9.53 bA 8.73 cdA 8.97 bcA 10.63 eA
CFD + 9 8 8.90 bAB 7.77 eB 9.40 bcAB 9.90 eA
CFD + 9 32 8.33bB 7.30 efC 7.40 cC 10.07 eA
Peat moss 8.33bC 9.60 bBC 13.46 aB 23.47 bcA
i 8.30 bC 9.47 bcC 13.67 aB 16.70 dA
ANOVA 6.97 0.93 3.73 5.29
Leaching vs. non-leaching with CD ns ns ns ns
Dolomite concn. il ns ns falakel
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Ammonium nitrate concn. Hkk o S -
Dolomite x Ammonium nitrate concn. ns ** ns FF%,

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%
level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, ”: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 & 6 * 23 p 4§48+ 101# 7 » 7p €4+ 101 & 7% 20p 475101 & 8% 15p-9 % 9 p & T 4ffc» U F TP 4B &3 4 - BB, % 02 4
TEP %10 5 &4 LI (growing) > ¥ 20 * 4758 (flowering) » % 40 = % $4c % 13k (initial harvest) » % 50 = 3 # 4<% 3 i (middle harvest).

%35 A RARPENFERLFLT T A ZAETRTEZPE

Table 35. The effect of different treated coir fiber dust on leaf carbon content of greenhouse cucumber‘Shiou Shiou’ in summer.

Treatments Stage
Substrates Leaching Dolomite NH4NO3 ) ) . .
1 Growing Flowering Initial harvest Middle harvest
(9-L7) (mMV)
CFD? - 0 0 8374.1 hB 9529.9 eAB 14042.5 eA 14354.9 fA
CFD +° 0 0 13059.6 fgA 14224.6 deA 15162.1 eA 17329.8 fA
CFD + 0 4 28841.1 bC 26889.1 bC 45117.1 aB 68258.6 aA
CFD + 0 8 21961.9 cB 22029.8 bcB 27199.0 dB 44991.0 bcA
CFD + 0 32 16301.0 defB 15669.5 cdeB 23359.4 deB 38598.7 bcdeA
CFD + 3 4 15466.0 defgB 13285.3 deB 28581.6 cdA 39351.6 bcdA
CFD + 3 8 19576.4 cdB 17750.5 cdB 40917.1 abA 38954.4 bcdA
CFD + 3 32 15250.4 efgB 14156.9 deB 28952.8 cdAB 44254.3 bcA
CFD + 9 4 14716.2 fgB 14531.2 cdeB 29118.5 cdA 25380.2 efA
CFD + 9 8 19193.3 cdeBC 17888.3 cdC 37716.4 abcA 27557.2 defB
CFD + 9 32 11734.3 fgC 12004.7 deC 29258.7 cdB 40098.0 bcdA
Peat moss 20851.2 cB 18967.2 cdB 32225.7 becdB 48906.7 bA
I 41188.4 aA 36791.1 aA 22902.0 cdeB 35493.6 deA
ANOVA 4226.6 7505.3 16925.4 13228.8
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Leaching vs. non-leaching with CD * ns ns ns

Dolomite concn. e * ns F*%
Ammonium nitrate concn. Fkx ns ns ns
Dolomite x Ammonium nitrate concn. Fkx ns ns =4

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%
level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, ”: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 & 6 * 23 p 4§46+ 101 % 7 » 7p 24+ 101& 7% 20p 475+ 101 & 87 15p-9 % Qp & T 4ffc» U TP 4B 63554 - ZH B9 03 %
TEP o %10 5 &4 LI (growing) > ¥ 20 ® i 4758 (flowering) » % 40 = % #4c % 13k (initial harvest) » % 50 = 3 # 4<% 3 ik (middle harvest).

236 AFARMANHELTL LA EEEF FRLBE

Table 36. The effect of different treated coir fiber dust on leaf nitrogen content of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Stage
Substrates Leaching Dolomite NH4NO3 ) . . .
1 Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)

CFD? - 0 0 389.3hC 837.1 fAB 1082.4eA 637.6 eBC
CFD +° 0 0 821.7 hB 1235.9 efAB 1869.6 deA 875.8 deB
CFD + 0 4 3654.5 bA 2771.7 bcAB 3483.9 abcA 1793.5 cdB
CFD + 0 8 2823.4 cB 3270.5 abAB 3714.0 abcAB 4322.2 aA
CFD + 0 32 2200.8 deB 2307.0 cdB 3543.0 abcA 4429.4 aA
CFD + 3 4 1650.7 efgA 1547.6 defA 2734.8 bcdA 1456.6 cdeA
CFD + 3 8 2275.9 cdB 2211.3 cdB 4412.1 aA 3826.8 aA
CFD + 3 32 1977.5 defB 2004.1 cdeB 4051.0 aA 4679.7 aA
CFD + 9 4 1556.2 fgB 1657.4 defB 3352.1 abcA 2366.6 bcAB
CFD + 9 8 2160.1 deB 2304.5 cdB 4145.8 aA 2780.6 bB
CFD + 9 32 1405.1 gB 1635.0 defB 3963.7 abA 3982.1 aA
Peat moss 2514.4 cdA 1982.5 cdeA 2412.4 cdeA 2083.6 bcA
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i 4968.6 aA 3876.5 aB 1687.7 deC 2130.4 bcC

ANOVA 568.1 957.4 2284.5 962.7
Leaching vs. non-leaching with CD ns ns ns ns
Dolomite concn. il * ns ns
Ammonium nitrate concn. ol ns ns *&5
Dolomite x Ammonium nitrate concn. ikl ns ns ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%
level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, ”: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 # 6 » 23 p 446> 101 # 7% 7p 45> 101 # 79 20 p 47+ 101 287 15p-07 Op & A fffe» NE TP PP &35 - ZHRkE,5 023

TEP %10 5 F &4 L9 (growing) > ¥ 20 = i 4758 (flowering) » % 40 = % # 4 % 13k (initial harvest) > % 50 = 3 # 4z % 3 ik (middle harvest).
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Table 37. The effect of different treated coir fiber dust on substrate carbon concentration of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Stage
Substrates Leaching  Dolomite NH4NO; ) ) ) . :
1 Planting Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)
CFD? P 0 0 47.15 abB 47.84 aB 48.23 aB 49.82 aA 47.55 abcB
CFD +° 0 0 48.29 aAB 47.73 aB 48.73 aAB 49.07 aA 48.06 abAB
CFD + 0 4 48.07 aB 47.79 aB 47.99 aB 49.82 aA 48.28 abB
CFD + 0 8 48.50 aAB 47.80 aB 48.65 aAB 49.11 aA 48.09 abB
CFD + 0 32 47.62 abA 48.00 aA 48.42 aA 48.52 aA 48.71 aA
CFD + 3 4 47.08 abcAB 45.52 bcB 46.11 aAB 46.39 bAB 47.22 bcdA
CFD + 3 8 46.17 bcdA 45.45 bcA 45.50 aA 46.32 bA 45.89 eA
CFD + 3 32 45.36 defB 45.63 bAB 45.28 aB 46.23 bAB 46.73 cdeA
CFD + 9 4 43.88 fA 42.76 eAB 42.98 aAB 41.38 dB 40.89 hB
CFD + 9 8 45.53 cdeA 44.86 bcdA 31.78 bA 45.97 bA 45.47 efA
CFD + 9 32 44.48 efBC 43.32 deC 43.61 aBC 45.08 bcAB 46.49 deA
Peat moss 43.88 fA 43.89 cdeA 44.66 aA 45.15 bcA 43.80 gA
11 42.18 gAB 41.00 fB 44.28 aA 44.16 cA 44.55 fgA
ANOVA 1.61 1.72 10.89 1.44 1.27
Leaching vs. non-leaching with CD ns ns ns ns ns
Dolomite concn. ikl ikl ns il il
Ammonium nitrate concn. ns ns ns ** il
Dolomite x Ammonium nitrate concn. ns ns ns il il

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%

level by Fisher’s protected LSD test.; ns,*,*****Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, *: Leaching,  : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
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dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 # 6 * 23 p 4§46+ 1014# 7 » 7p 246+ 101# 7% 20p 475101 87 15p-9 % 9 p & T4k » U F 7T p 4B &35 54— & B9 02 3
EEp o % 10=% 54 &4 &P (growing) > ¥ 20 = 5 4758 (flowering) > % 40 = 3 #4x ¥ 1 ik (initial harvest) > % 50 % 3 4<% 3 ¥ (middle harvest).
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Table 38. The effect of different treated coir fiber dust on substrate nitrogen concentration of greenhouse cucumber‘Shiou Shiou” in summer.

Treatments Stage
Substrates  Leaching  Dolomite NH4NO; ) i i . s
1 Planting Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)

CFD? P 0 0 0.52 gC 0.68 fA 0.61 cdB 0.51¢C 0.60 gB

CFD +° 0 0 0.65 fAB 0.72 efA 0.65 cdB 0.54 fgC 0.63 gB

CFD + 0 4 0.80 deA 0.83 deA 0.71 cdB 0.59 fgC 0.72 fB

CFD + 0 8 0.88 cdA 0.87 cdAB 0.80 cdBC 0.65 efD 0.73 fCD

CFD + 0 32 1.46 aA 1.14 aAB 1.15 abAB 0.91cB 0.92 cB

CFD + 3 4 0.71 efB 0.76 defAB 0.91 bcA 0.73 deAB 0.79 eB

CFD + 3 8 0.92 cA 0.72 efC 0.83 cdABC 0.80 cdBC 0.84 dABC

CFD + 3 32 1.32 bA 1.06 abB 1.25 aAB 1.11 bAB 1.08 aAB

CFD + 9 4 0.72 efAB 0.72 efAB 0.79 cdA 0.64 efB 0.7 fAB

CFD + 9 8 0.87 cdA 0.79 defA 0.58 dA 0.78 cdA 0.81 deA

CFD + 9 32 1.47 aA 0.99 bcC 1.35 aAB 1.25aB 1.02 bC

Peat moss 0.74 efBC 0.84 deA 0.78 cdB 0.72 deC 0.73C

i 0.88 cdA 0.87 cdA 0.85 bcdA 0.84 cdA 0.84A
ANOVA 0.09 0.13 0.30 0.12 0.03
Leaching vs. non-leaching with CD ikl ns ns ns ns
Dolomite concn. ns * ns il il
Ammonium nitrate concn. faleka foleka faleka faleka Fxk
Dolomite x Ammonium nitrate concn. ns ns ns ns faleka
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abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%

level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, °: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™

dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 & 6 # 23 p 4§48+ 1014# 7 % 7p %458+ 101 & 7 % 20 p 475+ 101 £ 8% 15p-9 % O p & ke » & 7 p $1c

ZEP > % 10X 54 %2 £ (growing) © F 20 % 5 4 iodp (flowering) » % 40 = 3 $ 4t % 1 @ (initial harvest) » % 50 = % %4z % 3 i (middle harvest).

%39 2 PAMRMANIERFTR I AE A0 TR 2B
Table 39. The effect of different treated coir fiber dust on substrate CN ratio of greenhouse cucumber‘Shiou Shiou’ in summer.

- SR F 0 :

Treatments Stage
) Dolomite NH;NO3 ) ) ) . )
Substrates  Leaching 1 Planting Growing Flowering Initial harvest Middle harvest
(9-L7) (mV)
CFD? P 0 0 91.08 aA 71.26aC 79.52 aB 98.32 aA 79.07 aB
CFD +° 0 0 73.79 bB 67.18 abB 73.74 abB 91.34 abA 76.06 bB
CFD + 0 4 59.81dC 57.74 cdC 68.35 bcB 83.60 bcA 66.58 cB
CFD + 0 8 54.81 efC 55.24 dC 61.14 cdBC 76.44 cA 65.32 cBC
CFD + 0 32 32.58 hB 42.70 fAB 44.84 efAB 54.65 efA 52.48 gA
CFD + 3 4 66.01 cA 60.11 bcdAB 52.51 deB 63.26 deA 59.60 dAB
CFD + 3 8 50.16 fgB 63.54 abcA 54.91 dB 57.97 defAB 54.6 fgB
CFD + 3 32 34.39 hB 43.63 fA 36.58 fgAB 42.16 gAB 43.22 hAB
CFD + 9 4 61.16 cdAB 60.53 bcdAB 54.32 deB 64.71 dA 58.31 deAB
CFD + 9 8 52.28 fgB 56.70 cdA 55.55 dAB 58.72 defA 55.95 efAB
CFD + 9 32 30.49 hB 43.71 A 32.84 gB 35.92 gB 45.18 hA
Peat moss 59.60 deAB 52.49 deC 57.27 dB 62.29 deA 59.94 dAB
i 48.14 gB 46.90 efB 51.88 deA 52.78 fA 53.09 fgA
ANOVA 4.86 8.18 9.53 8.67 2.97
Leaching vs. non-leaching with CD faleka ns ns ns Fxk
Dolomite concn. ns ns ** folakel falakel
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Ammonium nitrate concn. Fkx Fkx Fkx Fkx Fhx

Dolomite x Ammonium nitrate concn. ns ns ns ns ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with each row followed by the different letters are significantly different at 5%

level by Fisher’s protected LSD test.; ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.; *CFD: coir fiber dust, ”: Leaching, ¢ : Non-leaching. -:data not enough.; 111:100%Peat moss+0.5 g - L™
dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.;101 & 6 * 23 p 4§46+ 1014# 7 » 7p ¥4+ 1014& 7% 20p 475101 & 87 15p-9 % 9 p & T 4k4c» U F 7 p 4 Jc® &35 %

TEFA-FZHEREFOX G

TEP %10 5 &4 LI (growing) > ¥ 20 * 4758 (flowering) » % 40 = % $4c % 13k (initial harvest) » % 50 = 3 # 4<% 3 i (middle harvest).

140



240, 2 FARPAAFRERET L ] A E AL L2 B

Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments

Stem Height (cm)

Sub- Leach- Dolomite NHsNO;

strates  ing (LY (mM) Oday 10days 20days 30 days 40 days 50 days 60 days 70 days 80 days 90 days
CFD +2 0 0 1.22aG  6.53bFG  9.40bEF 12.17bDEF 15.07bCDE 17.53bBCD 19.43bBCD 21.43bABC 24.80bAB 28.43bA
CFD + 0 4 1.22al 12.47aH  22.37aG  3457aF 45.77 aE 54.90 aD 66.46 aC 77.73 aB 8257aB  92.07 aA
CFD + 0 8 1.38aG 13.47aF  23.37aF  35.73aE 48.53 aD 48.40 aD 69.50 aC 82.43 aB 90.83aAB  98.47 aA
i 1.19aG 13.27aF  23.23aF  35.40aE 48.17 aD 58.07 aD 69.13 aC 82.10 aB 90.47 aAB  96.73 aA
ANOVA 0.27 2.85 2.86 3.98 3.47 8.76 7.37 11.67 18.44 19.95
Ammonium nitrate concn. ns * * * * * * * * *

Z: CFD: coir fiber dust; ®Leaching.
[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11 1 p#44-101# 11" 14 p 246 >102# 1% 7p4>7-> 102# 1% 23 p-2% 23 p & pgife%d.
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Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Leaf Length (mm)

Sub- Leaching Dolomite NHsNOs3

strate (LY (mM) 0 day 10days 20days 30days 40days 50days 60 days 70 days 80 days 90 days
CFD? +2 0 0 255aG 36.7bF 60.7bE 80.0bD 857bhC 858bC 88.2cBC 89.5bBC 91.9bB 110.7bA
CFD + 0 4 25.6aE 89.8aD 127.9aC 146.4aB 148.3aB 148.6aB 146.7 bB 149.0 aB 147.0aB 156.2 aA
CFD + 0 8 25.6aE 89.9aD 129.8aC 150.2aB 151.2aB 150.6aB 150.1aB 150.2 aB 149.4aB 159.0 aA

Il 25.6aE 89.0aD 129.5aC 150.0aB 149.9aB 149.5aB 148.8abB 149.3aB 149.9aB 159.1aA
ANOVA 0.31 4.63 8.81 4.37 5.66 4.37 2.25 3.55 3.33 3.74
Ammonium nitrate concn. ns * * * * * Fohk * * *

Z: CFD: coir fiber dust; ®Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11 » 1p#4-101 % 117 14 p 248 >102 & 17 7 P 47>
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Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Leaf Width (mm)

Sub- Leach- Dolomite NHs;NO3

strate  ing (LY (mM) 0 day 20days 30days 40 days 50 days 60 days 70 days 80 days 90 days
CFD +2 0 0 29.5 aG 71.2bE 924bD 98.8bBC  98.3bC 100.9cBC 101.1bBC 104.2bB 123.4bA
CFD 0 4 29.3 aE 139.4aC 158.8aB 161.4aB 161.1aB 159.6bB  160.6aB  159.3aB 169.0 aA
CFD 0 8 29.6 aE 141.3aC 162.6aB 164.3aB 163.1aB 162.8 aB 161.8 aB 161.7aB 171.7 aA

Il 29.2 aE 141.0aC 162.4aB 163.0aB 162.0aB 161.5abB 161.0aB 162.2aB 171.8aA
ANOVA 1.99 8.81 4.37 5.66 4.37 2.25 3.55 3.33 3.74

Ammonium nitrate concn.

ns

CFD: coir fiber dust; *Leaching.
[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11 » 1p#4-101 % 117 14 p 248 >102 & 17 7 P 47>
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Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Leaf no.

Sub- Leach-i Dolomite NH4NO;

strate  ng (LY (mM) Oday 10days 20days 30days 40 days 50days 60days 70 days 80 days 90 days
CFD +2 0 0 2.00al 267bH 3.00bGH 3.33bFG 3.83bEF 433bDE  4.83bCD 5.33 bBC 8.83 bB 6.67 bA
CFD + 0 4 200al 4.17aH 5.67aG 6.67aFG  7.50 aEF 8.33aDE  9.17aCD  10.17aBC  11.17aAB 12.00aA
CFD + 0 8 200aG 4.50aF 5.83aEF  7.00aDE 7.83aCD 8.67aBCD 9.50aBC  10.50aAB  11.50aA  12.33aA

11 2.00aG 4.33aFG 6.00aEF  7.33aDE 8.17aCDE 9.00aCD  9.83aBCD 10.83aABC 11.83aAB 12.67aA
ANOVA 0.35 0.47 1.3 1.82 1.88 2.2 2.57 2.57 2.57 2.66
Ammonium nitrate concn. ns * * * * * * * * *

CFD: coir fiber dust; *Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11" 1 p#4-101 %11 % 14 p 248 >102 & 17 7p4afc> 102& 1% 23p 31 2% 23p & pgijekq.
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Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Leaf Fresh Wt (g)

Sub-  Leach- Dolomite NH4NO;

strate ing (LY (mM) Oday 10days 20days 30days 40days 50days 60days 70days 80days 90 days
CFD? +2 0 0 1.54aD 1.89bC  227bAB  2.15bB  220bB  222bB  2.29bAB  226bB  2.30bAB  2.49bA
CFD + 0 4 1.55aE 3.74aD  4.05aC 432aB  4.47aAB 4.40aAB 4.45aAB  4.41aAB 4.44aAB  4.55aA
CFD + 0 8 1.56aE 3.85aD  4.17aC 443aB  449aB  4.50aB  4.45aB 445aB  4.44aB 4.71 aA

i 1.55aE 3.88aD  4.18aC 450aB  4.46aB  4.45aB  4.47aB 445aB  4.45aB 4.66 aA
ANOVA 0.13 0.19 0.34 0.19 0.24 0.14 0.14 0.14 0.16 0.23
Ammonium nitrate concn. ns * * * * * * * * *

Z: CFD: coir fiber dust; ®Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.
101 # 11 1p#4-101# 117" 14 p %48 >102# 1% 7p4>7-> 102 19 23 p 3227 23 p & p ek F.
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Table 40. The effect of different treated coir fiber dust on growth of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Leaf Dry Wt (9)

Sub- Leach- Dolomite NHsNO;

strate  ing (LY (mM) 0 day 10 days 20days 30days 40 days 50 days 60 days 70 days 80 days 90 days
CFD? +2 0 0 0.07aE 0.10bD 0.13bD 0.17bC 0.18bBC 0.20bAB 0.20bAB 0.20bAB 0.20bAB  0.22cA
CFD + 0 4 0.07aD 0.66aC 0.69aC 0.76aB 0.76 aB 0.77 aB 0.77 aB 0.76 aB 0.76 aB 0.82 bA
CFD + 0 8 0.06aD 0.66aC 0.68aC 0.78aB 0.77 aB 0.77 aB 0.76 aB 0.77 aB 0.77 aB 0.85aA

Il 0.07aD 0.66aC 0.69aC 0.77aB 0.76 aB 0.77 aB 0.75aB 0.75aB 0.76 aB 0.84 abA
ANOVA 0.03 0.04 0.07 0.04 0.04 0.02 0.02 0.03 0.02 0.02
Ammonium nitrate concn. ns ns ns ns ns ns ns ns ns okl

Z: CFD: coir fiber dust; ®Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11 » 1p#4 1012 117 14 p 248> 102 & 17 7 P 47>
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Table 41. The effect of different treated coir fiber dust on yield of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Yield (g - plant™)

Sub- Leaching Dolomite NH;NO; Total Fruits Wt (g) Marketable Fruits Wt (g) yield rate”

strate (g-L ™Y (mM) 1% 2nd 3" 4" total 1 2" 3" 4t total (%)
CFD? +2 0 0 0.0b 0.0b 00c 850c 850c 0.0b 0.0a 0.0c 0.0c 0.0c Oc
CFD + 0 4 00b 277.7a 1965b 2759a 750.1b 00b 196.6a 1965b 1946b 587.7b 78 b
CFD + 0 8 00b 279.0a 3950a 1949b 8689a 00b 196.3a 3950a 1949b 786.2a 90a

i 196.9a 281.2a 197.0b 196.9b 871.8a 196.9a 195.8a 197.0b 196.8a 786.5a 90a
ANOVA 1.75 5.48 7.21 5.10 7.98 2.36 4.26 7.21 1.68 8.70 0.7
Ammonium nitrate concn. ns * falaie falaie falaal ns ns bl faie falaiad falaiad

Z: CFD: coir fiber dust; ®Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

b: yield rate=(Marketable fruits weight/ Total fruits weight)x100

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11" 1p#44-101# 11" 14 p 246 >102# 1% 7p4>7-> 102& 1% 23 p-2% 23 p & p gje% 9.
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Table 42. The effect of different treated coir fiber dust on marketable fruit quality of greenhouse cucumber‘Shiou Shiou’ in winter.

Quality of marketable fruits

Treatments

Sub- Leaching Dolomite NHsNOs3 Weight Length Width (mm) Ascorbic acid content  Soluble solid concen.
strate (g-LY (mM) Q) (cm) Neck  Central Apical (mg - fruit™) (" Brix)
CFD* +° 0 0 b - - - - - -
CFD + 0 4 195.47 a 23.64 a 3246a 32.04a 29.13a 4.24 a 4.75 a
CFD + 0 8 196.57 a 23.77 a 32.65a 31.78a 29.13a 4.26 a 5.07 a

i 195.37 a 23.45a 3254a 3195a 29.12a 3.38b 4.89 a
ANOVA 3.22 2.54 5.89 0.52 0.45 0.21 0.34
Ammonium nitrate concn. ns ns ns ns ns ns ns

Z: CFD: coir fiber dust; ®Leaching.

- no marketable fruit.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.
101 # 11 * 1 p#44-101# 11" 14 p %46 > 102 & 1 7 7 p 4575 »

102 # 1% 23p-2"* 23p & pgifcki.
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Table 42. The effect of different treated coir fiber dust on marketable quality of greenhouse cucumber‘Shiou Shiou’ in winter.

Treatments Hue

Sub- Leaching Dolomite NH;NO; L -a b

strate (g-Lh (mM) Neck Central Apical Neck  Central Apical Neck Central Apical
CFD* +° 0 0 b - - - - - - - -
CFD + 0 4 36.26 a 35.52a 36.07 a 13.24 a 12.92 a 12.32 a 18.31 a 21.32a 22.13 a
CFD + 0 8 36.36 a 35.69 a 36.45a 13.56 a 13.06 a 12.59 a 19.09 a 21.83a 22.27 a

1l 35.58 a 35.53a 35.04 a 12.95a 12.06 a 12.07 a 18.29 a 17.25b 17.19b
ANOVA 1.80 1.98 1.76 1.96 1.94 1.92 1.96 2.08 2.03
Ammonium nitrate concn. ns ns ns ns ns ns ns ns ns

Z: CFD: coir fiber dust; ®Leaching.

[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

101 # 11" 1 p#4-101 %11 % 14 p 248 >102 &8 17 7p4afc> 102 %1% 23 p-2" 230 & p ek §.
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Table 43. The effect of succession cropping of treated coir fiber dust on marketable fruit quality of greenhouse cucumber
‘Shiou Shiou’.

Quality of marketable fruits

Treatments Weight Length Width (mm)
(9) (cm) Neck Central Apical

FD? 194.6 a 23.78 a 34.78 a 31.97 a 28.16 a

FlI 195.2 a 24.00 a 34.56 a 31.86a 28.46 a

WD 193.2 a 23.75a 34.53a 31.87a 28.14a

WIII 193.0a 23.83a 34.37 a 32.04 a 28.03 a

SpD 194.4 a 23.63 a 34.40 a 31.86a 28.17 a

Splll 194.0 a 23.83a 34.63 a 31.93a 28.00 a

SubD 194.1a 23.77 a 35.00 a 31.99a 28.25a

Sulll 193.8 a 23.75a 34.88 a 32.05a 28.34a
ANOVA 4.31 1.34 1.64 1.03 0.67
Leaching vs. non-leaching with CD ns ns ns ns ns
Dolomite concn. ns ns ns ns ns
Ammonium nitrate concn. ns ns ns ns ns
Dolomite x Ammonium nitrate concn. ns ns ns ns ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

FD : planting 8 mM NH,NO; coir fiber dust in Fall; Fl11:planting mixed peat(peat moss+0.5g - L™ dolomite +3 g - L™ phosphoric
ore sands +4 g - L™ palm ash) moss in Fall; WD: planting 8 mM NH,NO; coir fiber dust in Winter; WI1I1:planting mixed peat moss in
Winter; SpD: planting 8 mM NH,NO; coir fiber dust in Spring; Spl11: planting mixed peat moss in Winter; SUD: planting 8 mM NH;NO;

coir fiber dust in Summer; Sulll: planting mixed peat moss in Summer.
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Table 43. The effect of different protected culture on marketable fruit quality of greenhouse cucumber‘Shiou Shiou’
in winter.

Quality of marketable fruits

Treatments Weight Length Width (mm)
(9) (cm) Neck Central Apical
FD* - - - - -
FS - - - - -
GD 193.21a 23.75a 3453 a 31.87a 28.14 a
GS 193.00 a 23.83a 34.37 a 32.07 a 28.03 a
PFD 195.00 a 23.73 a 34.40 a 31.86 a 28.17 a
PFS 194.00 a 23.83 a 34.63 a 31.93 a 28.00 a
ANOVA 2.79 0.67 0.87 1.24 0.56
Leaching vs. non-leaching with CD ns ns ns ns ns
Dolomite concn. ns ns ns ns ns
Ammonium nitrate concn. ns ns ns ns ns
Dolomite x Ammonium nitrate concn. ns ns ns ns ns

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

-:no fruit.

ns,*,** ***Nonsignificant or significant at P<0.05, 0.01, or 0.001, respectively.

z: FD: planting 8 mM NH4NO; coir fiber dust in field; FS: planting soil in field; GD: planting 8 mM NH4NO; coir fiber dust in greenhouse;
GS: planting soil in greenhouse; PFD: planting 8 mM NH4NO; coir fiber dust in utilization sunlight type plant factory; PFS: planting soil in
utilization sunlight type plant factory.
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Table 44. The correlation between additions and partical size distribution of plug
substrates.

Particles size distribution of substrates

Additions
>4 mm 4-2 mm 2-1.41 mm 1.41-1 mm <1 mm
AN 2 NS NS NS NS NS
CRH *kk *kk *kk **k **kxk
ANxCRH NS NS NS NS NS

& AN: ammonium nitrate; CRH: carbonized rice hulls.

NS, *, **, *** Non significant or significant at P <0.05, 0.01, or 0.001, respectively.
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Table 45. The effect of different volume ratio of coir dust and carbonized rice hull on particle size
distribution in substrates.

Particle size distribution of substrates (%)

Treatments

>4 mm 4-2 mm 2-1.41 mm 1.41-1 mm <1 mm
CD210? 0 0.82 2.71 5.49 90.98
CD291 0 1.80 4.57 8.32 85.31
CD282 0 2.70 6.97 10.86 79.48
CD273 0 2.87 7.27 11.66 78.20
CD264 0 3.10 7.74 12.41 76.75
CD255 0 3.46 9.77 14.17 72.61
CD246 0 4.11 10.46 18.42 67.01
CD237 0 4.26 12.29 18.64 64.81
CD228 0 5.89 15.22 22.30 56.59
CD219 0 6.22 16.88 26.15 50.75
CD201 0 8.90 18.79 31.82 40.50

Z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH;NO; of coir dust with 10% carbonized rice hull;
CD282: mixed 80% 2 mM NH,NO; of coir dust with 20% carbonized rice hull; CD273: mixed 70% 2 mM NH;NO; of coir dust
with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH;NO; of coir dust with 40% carbonized rice hull; CD255: mixed
50% 2 mM NH;NO; of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM NH;NO; of coir dust with 60%
carbonized rice hull; CD237: mixed 30% 2 mM NH4;NO; of coir dust with 70% carbonized rice hull; CD228: mixed 20% 2 mM
NH4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM NH;NO; of coir dust with 90% carbonized rice
hull; CD201: 100% carbonized rice hull.
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Table 45. The effect of different volume ratio of coir dust and carbonized rice hull on particle size
distribution in substrates (continuous).

Particles size distribution of substrates (%)

Treatments

>4 mm 4-2 mm 2-1.41 mm 1.41-1 mm <1 mm
CD410° 0 0.86 2.66 5.45 91.02
CD491 0 1.82 4.61 8.34 85.22
CD482 0 2.72 7.10 10.97 79.22
CD473 0 2.91 7.34 11.96 77.79
CD464 0 3.09 7.79 12.72 76.41
CD455 0 3.44 9.79 14.29 72.48
CD446 0 3.98 10.47 18.44 67.11
CD437 0 4.36 12.48 18.65 64.51
CD428 0 5.91 15.40 22.34 56.34
CD419 0 6.25 16.86 26.15 50.73
CD401 0 8.86 19.46 31.51 40.17

Z: CD410:100% 4 mM NH;NO; of coir dust; CD491: mixed 90% 4 mM NH;NO; of coir dust mixed with 10% carbonized rice
hull; CD482: mixed 80% 4 mM NH,NO; of coir dust with 20% carbonized rice hull; CD473: mixed 70% 4 mM of NH,;NO; coir
dust with 30% carbonized rice hull; mixed CD464: 60% 4 mM NH4NO; of coir dust with 40% carbonized rice hull; CD455:
mixed 50% 4 mM NH,NO; of coir dust with 50% carbonized rice hull; mixed CD446: 40% 4 mM of NH4;NO; coir dust with 60%
carbonized rice hull; CD437: mixed 30% 4 mM NH,NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20% 4 mM of
NH;NO; coir dust with 80% carbonized rice hull; CD419: mixed 10% 4 mM NH,NO; of coir dust mixed with 90% carbonized
rice hull; CD401: 100% carbonized rice hull.

154



155



45 P R AeR e R AR R R T ASEE R A RS 2 B ().
Table 45. The effect of different volume ratio of coir dust and carbonized rice hull on particle size
distribution in substrates (continuous).

Particles size distribution of substrates (%)

Treatments

>4 mm 4-2 mm 2-1.41 mm 1.41-1 mm <l mm

CD810° 0 0.83 2.73 5.54 90.90
CD891 0 1.92 4.61 8.31 85.16
CD882 0 2.75 6.99 10.88 79.38
CD873 0 2.89 7.32 11.69 78.10
CD864 0 3.15 7.73 12.45 76.67
CD855 0 3.49 9.82 14.20 72.48
CD846 0 4.16 10.50 18.43 66.92
CD837 0 4.32 12.50 18.68 64.50
CD828 0 5.89 15.32 22.35 56.43
CD819 0 6.27 16.91 26.10 50.71
CD801 0 8.91 18.92 31.76 40.41
PMP 0 29.21 3.42 5.32 62.05

Z: CD810:100% of 8 mM NH4NO; coir dust; CD891: mixed 90% 8 mM NH;NO; of coir dust with 10% carbonized rice hull;
CD882: mixed 80% 8 mM NH,NO; of coir dust with 20% carbonized rice hull; CD873: mixed 70% 8 mM NH;NO; of coir dust
with 30% carbonized rice hull; CD864: mixed 60% 8 mM NH;NO; of coir dust with 40% carbonized rice hull; CD855: mixed
50% 8 mM NH;NO; of coir dust with 50% carbonized rice hull; CD846: mixed 40% 8 mM NH,NO; of coir dust with 60%
carbonized rice hull; CD837: mixed 30% 8 mM NH4NO; of coir dust with 70% carbonized rice hull; CD828: mixed 20% 8 mM
NH4NO; of coir dust with 80% carbonized rice hull; CD819: mixed 10% 8 mM NH;NO; of coir dust with 90% carbonized rice
hull; CD801: 100% carbonized rice hull. PMP: mixed 70% peat moss with 30% perlite.
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Table 46. The correlation between additions and physical and chemical properties of plug substrates.

Physical and chemical properties of substrates

Additions BD"® PD TP AP WC WHC  Solid phase  Liquid  Gasphase  pH EC
phase
AN ? NS NS NS NS NS NS NS NS NS NS kel
CRH bkl alalel Fkk Fkk Fkk falalel falalel falalel Fkx Fkk *
ANxCRH NS NS NS NS NS NS NS NS NS NS *

& AN: ammonium nitrate; CRH: carbonized rice hulls.
b BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity.
NS, *, **, *** Non significant or significant at P <0.05, 0.01, or 0.001, respectively.
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BDY PD TP AP wWC WHC Solid phase  Liquid phase  Gas phase pH EC
TreAments g mLY (@-mlh) @) %) %) (%) (%) (%) (%) (18 - cm)

CD210? 0.081 1.39 94.18 47.34 578.3 46.84 5.82 46.84 47.34 6.48 838
CD291 0.082 1.32 93.83 47.54 568.0 46.29 6.17 46.29 47.54 6.56 793
CD282 0.082 1.27 93.56 51.56 512.2 42.00 6.44 42.00 51.56 6.58 751
CD273 0.083 1.22 93.21 52.04 497.8 41.17 6.79 41.17 52.04 6.64 147
CD264 0.085 1.00 91.48 50.61 478.6 40.87 8.52 40.87 50.61 6.71 672
CD255 0.086 1.00 91.39 55.08 423.7 36.31 8.61 36.31 55.08 6.73 647
CD246 0.087 0.97 90.99 56.94 390.9 34.05 9.01 34.05 56.94 6.76 571

Table 47. Effect of different volume ratio of coir dust and carbonized rice hull on characteristics of physical and chemical in substrates.
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CD237 0.090 0.96 90.64 57.22 370.1 33.42 9.36 33.42 57.22 6.84 558

CD228 0.096 0.87 89.05 57.45 329.9 31.60 10.95 31.60 57.45 6.94 449
CD219 0.097 0.82 88.11 58.71 302.2 29.40 11.89 29.40 58.71 7.03 429
CD201 0.100 0.75 86.66 66.65 199.7 20.01 13.34 20.01 66.65 7.29 238

z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH;NO; of coir dust with 10% carbonized rice hull; CD282: mixed 80% 2 mM NH;NQO; of coir dust with 20%
carbonized rice hull; CD273: mixed 70% 2 mM NH,NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH4NO; of coir dust with 40% carbonized rice hull; CD255:
mixed 50% 2 mM NH4NO; of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM NH,NO; of coir dust with 60% carbonized rice hull; CD237: mixed 30% 2 mM NH;NO; of
coir dust with 70% carbonized rice hull; CD228: mixed 20% 2 mM NH,NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM NH;NO; of coir dust with 90% carbonized
rice hull; CD201: 100% carbonized rice hull.

y: BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity
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Table 47. The effect of different volume ratio of coir dust and carbonized rice hull on characteristics of physical and chemical in substrates
(continuous).

BDY PD TP AP WC WHC Solid Liquid Gas pH EC
Treatments (g-mL™) (g - mL™) (%) (%) (%) (%) phase phase phase (1S -cmb
(%) (%) (%)

CD410° 0.081 1.49 94.53 47.59 577.4 46.94 5.47 46.94 47.59 6.52 953
CD491 0.082 1.39 94.12 47.49 571.4 46.62 5.88 46.62 47.49 6.54 912
CD482 0.082 1.31 93.74 49.39 541.5 44.35 6.26 44.35 49.39 6.55 833
CD473 0.083 1.22 93.22 50.04 523.4 43.18 6.78 43.18 50.04 6.58 826
CD464 0.085 1.02 91.65 51.04 477.7 40.61 8.35 40.61 51.04 6.61 768
CD455 0.086 0.99 91.30 54.95 422.2 36.35 8.70 36.35 54.95 6.66 744
CD446 0.087 0.98 91.09 56.74 393.9 34.35 8.91 34.35 56.74 6.76 653
CD437 0.091 0.97 90.59 57.14 367.6 33.45 9.41 33.45 57.14 6.82 614
CD428 0.096 0.85 88.71 56.90 330.7 31.82 11.29 31.82 56.90 7.01 444
CD419 0.098 0.82 88.07 58.47 303.3 29.61 11.93 29.61 58.47 7.12 354
CD401 0.100 0.75 86.61 65.74 208.7 20.87 13.39 20.87 65.74 7.23 267

Z: CD410:100% 4 mM NH4NO; of coir dust; CD491: mixed 90% 4 mM NH,NO; of coir dust mixed with 10% carbonized rice hull; CD482: mixed 80% 4 mM NH;NO; of
coir dust with 20% carbonized rice hull; CD473: mixed 70% 4 mM of NH,NO; coir dust with 30% carbonized rice hull; mixed CD464: 60% 4 mM NH,NO; of coir dust with
40% carbonized rice hull; CD455: mixed 50% 4 mM NH4NO; of coir dust with 50% carbonized rice hull; mixed CD446: 40% 4 mM of NH;NO; coir dust with 60%
carbonized rice hull; CD437: mixed 30% 4 mM NH4NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20% 4 mM of NH4;NO; coir dust with 80% carbonized
rice hull; CD419: mixed 10% 4 mM NH;NO; of coir dust with 90% carbonized rice hull; CD401: 100% carbonized rice hull.

y: BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity
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Table 47. The effect of different volume ratio of coir dust and carbonized rice hull on characteristics of physical and chemical in substrates
(continuous).

Treatments BDY PD TP AP wC WHC Solid Liquid Gas pH EC
(g-mL?) (g-mLh (%) (%) (%) (%) phase phase phase (1S -cm?
(%) (%) (%)

CD810° 0.081 1.37 94.11 47.27 580.3 46.83 5.89 46.83 47.27 6.45 980
CD891 0.081 1.34 93.93 47.44 572.5 46.49 6.07 46.49 47.44 6.53 941
CD882 0.082 1.32 93.83 49.60 542.6 44.22 6.17 44.22 49.60 6.67 898
CD873 0.082 1.27 93.56 50.50 525.2 43.07 6.44 43.07 50.50 6.68 847
CD864 0.084 1.20 92.98 52.44 482.6 40.54 7.02 40.54 52.44 6.70 774
CD855 0.085 1.17 92.75 56.47 426.4 36.28 7.25 36.28 56.47 6.75 703
CDB846 0.086 1.10 92.19 57.91 397.7 34.28 7.81 34.28 57.91 6.86 609
CD837 0.090 1.08 91.70 58.31 371.0 33.39 8.30 33.39 58.31 6.88 574
CD828 0.095 0.93 89.74 57.99 3335 31.75 10.26 31.75 57.99 7.01 468
CD819 0.097 0.89 89.18 59.64 305.8 29.54 10.82 29.54 59.64 7.05 417
CD801 0.099 0.81 87.75 66.95 210.1 20.80 12.25 20.80 66.95 7.32 276
PMP 0.110 0.74 90.4 58.78 836.4 30.46 13.12 30.23 56.65 5.73 322

z: CD810:100% of 8 mM NH4NOj; coir dust; CD891: mixed 90% 8 mM NH4NOj3 of coir dust with 10% carbonized rice hull; CD882: mixed 80% 8 mM NH4NO; of coir dust with 20% carbonized rice hull; CD873:
mixed 70% 8 mM NH;NO; of coir dust with 30% carbonized rice hull; CD864: mixed 60% 8 mM NH4NO3 of coir dust with 40% carbonized rice hull; CD855: mixed 50% 8 mM NH4NO3 of coir dust with 50%
carbonized rice hull; CD846: mixed 40% 8 mM NH4;NO; of coir dust with 60% carbonized rice hull; CD837: mixed 30% 8 mM NH,4NO; of coir dust with 70% carbonized rice hull; CD828: mixed 20% 8 mM NH4NO3
of coir dust with 80% carbonized rice hull; CD819: mixed 10% 8 mM NH,NOj; of coir dust with 90% carbonized rice hull; CD801: 100% carbonized rice hull. PMP: mixed 70% peat moss with 30% perlite.

y: BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity
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Table 48. The correlation between additions and growth of cucumber ‘Shiou Shiou’ plug seedling.

Characters of plug seedling

Additions  Germination  Transplant Root Hypocotyl Shoot Leaf
rate rate freshwt.  dry wt. height  width freshwt.  dry wt. length width
AN kel kel kel kel falaie NS falaiel el el kel
CRH kel kel kel kel falaie NS falaiel el el kel
ANxCRH e R R * o NS * o o e

& AN: ammonium nitrate; CRH: carbonized rice hulls.
b BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity.
NS, *, ** *** Non significant or significant at P<0.05, 0.01, or 0.001, respectively.
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Table 48. The correlation between additions and growth of cucumber ‘Shiou Shiou’ plug seedling.

Characters of plug seedling

Additions Leaf Leaf Seedling G value
SPSD-502 Fv/Fm index”
AN *x NS Ex = *kx
CRH NS NS e e
ANxCRH NS NS faleka folake

& AN: ammonium nitrate; CRH: carbonized rice hulls.

> BD: bulk density; PD: particle density; TP: total porosity;

AP: air porosity; WC: water capacity; WHC: water-holding capacity.

NS, *, ** *** Non significant or significant at P <0.05, 0.01, or 0.001, respectively.

y: seedling index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.;
G value: plant dry wt. of n day( « g)x1000000)/n.
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Table 49. The correlation of growth characters of cucumber ‘Shiou Shiou’ plug seedling with physical properties of substrates.

Physical properties of substrates

Parameters BD PD TP AP wC WHC Solid phase Liquid Gas phase pH EC
phase

Root freshwt ~ 0.61*** 0.57***  0.57***  0.48***  0.50***  0.50*** 0.50*** 0.50*** 0.48***  0.55***  (.53***
Root dry wt. 0.52*** 0.52*** 0.52*** 0.44*** 0.45*** 0.45*** 0.44*** 0.45*** 0.44***  0.50*** 0.45%**
Hypo. height NS NS NS NS NS NS NS NS NS NS NS
Hypo. width 0.57*** 0.45*** 0.45*** 0.75*** 0.75*** 0.75*** 0.68*** 0.75*** 0.75***  (.55*** 0.52%**
Shoot freshwt ~ 0.71*** 0.62*** 0.65*** 0.69*** 0.71*** 0.71*** 0.69*** 0.71*** 0.69***  0.68*** 0.63***
Shoot dry wt. 0.75%** 0.57*** 0.62*** 0.76*** 0.78*** 0.78*** 0.76*** 0.78*** 0.76***  0.72*** 0.66***
Leaf length 0.79*** 0.68*** 0.68*** 0.76*** 0.76*** 0.76*** 0.72%** 0.76*** 0.76***  0.72*** 0.65***
Leaf width 0.75%** 0.62*** 0.62*** 0.71*** 0.72%** 0.72%** 0.69*** 0.72%** 0.71***  0.70*** 0.63***

Hypo.: Hypocotyl

& AN: ammonium nitrate; CRH: carbonized rice hulls.

b BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water ~capacity; WHC: water-holding capacity.
NS, *, **, *** Non significant or significant at P <0.05, 0.01, or 0.001, respectively.
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Table 49. The correlation of growth characters of cucumber ‘Shiou Shiou’ plug seedling with physical properties of substrates.

Physical properties of substrates

Parameters BD PD TP AP wC WHC Solid Liquid Gas phase pH EC
phase phase

Germination rate ~ 0.63*** 0.61*** 0.61*** 0.83*** 0.79***  0.82%** 0.72%** 0.82*** 0.83***  0.78***  (.74***
Transplant rate 0.86*** 0.85*** 0.85*** 0.74%** 0.81***  0.78*** 0.82%** 0.78*** 0.74***  0.80*** (.81***
Leaf SPSD-502 0.48*** NS 0.29** 0.37* 0.43** 0.41** 0.39* 0.41* 0.37** NS 0.41%**
Leaf Fv/Fm NS NS NS NS NS NS NS NS NS NS NS
Seedling index’ 0.59*** 0.58*** 0.58*** 0.56*** 0.58*** 0.58*** 0.59*** 0.58*** 0.56***  0.57*** (0.55***
G value 0.72%** 0.63*** 0.63*** 0.74*** 0.75%** 0.76*** 0.74*** 0.76*** 0.74***  0.72*** 0.66***

& AN: ammonium nitrate; CRH: carbonized rice hulls.

b BD: bulk density; PD: particle density; TP: total porosity; AP: air porosity; WC: water capacity; WHC: water-holding capacity.
NS, *, ** *** Non significant or significant at P <0.05, 0.01, or 0.001, respectively.

y: seedling index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.;

G value: plant dry wt. of n day( £ g)x1000000)/n
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Table 50. The effect of different volume ratio of 2 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Root - Hypocotyl - Shoot S_eedling G
(5 Days) rate fresh wt. dry wt. height width fresh wt. dry wt. index” value
(%) (mg) (1£9) (mm) (mm) (mg) (mg)

CD210* 7f 0.025 cd 6.3a 13.90 ¢ 1.43c 0.130e 0.016 cd 0.0064 abc 4.33 ab
CD291 19 ef 0.047 bc 1.4 bed 13.66 ¢ 1.49c 0.215d 0.018 bc 0.0064 abc 3.94 bc
CD282 74 ab 0.068 ab 1.5 bed 18.01b 1.49c¢c 0.291 bc 0.023 ab 0.0077 a 4.83 ab
CD273 67 bc 0.059 ab 25D 19.78 ab 1.57 bc 0.289 bc 0.022 ab 0.0069 abc 4.83 ab
CD264 41 de 0.035 cd 1.0 cd 21.81 ab 1.77 ab 0.324 abc 0.021 ab 0.0043c 4.38 ab
CD255 96 a 0.080 a 2.2 bc 22.71a 1.96 a 0.347 a 0.023 a 0.0081 a 511a
CD246 96 a 0.071a 1.9 bc 20.75 ab 1.70 b 0.336 ab 0.023 ab 0.0073 ab 491 ab
CD237 4f 0.016 d 0.2d 5.36 d 147c 0.088 e 0.013d 0.0062 abc 2.64d
CD228 56 bcd 0.066 ab 1.3 bed 18.93 ab 144 c 0.281c 0.019 abc 0.0065 abc 4.15 abc
CD219 48 cd 0.067 ab 1.3 bed 18.89 ab 1.59 bc 0.282c 0.019 abc 0.0065 abc 4.05 abc
CD201 11f 0.022 d 0.1d 13.98 c 142c 0.112e 0.015 cd 0.0047 bc 3.07cd

ANOVA 13.3 0.02 0.001 3.89 0.2 0.05 0.005 0.003 1.16

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH4NO; of coir dust with 10%
carbonized rice hull; CD282: mixed 80% 2 mM NH4NOj; of coir dust with 20% carbonized rice hull; CD273: mixed 70% 2 mM NH4NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH4NO; of coir dust with 40%
carbonized rice hull; CD255: mixed 50% 2 mM NH4NOj; of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM NH4NO; of coir dust with 60% carbonized rice hull; CD237: mixed 30% 2 mM NH4NO; of coir dust with 70%
carbonized rice hull; CD228: mixed 20% 2 mM NH4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM NH;NO; of coir dust with 90% carbonized rice hull; CD201: 100% carbonized rice hull..; y: seedling

index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.; G value: plant dry wt. of n day( « g)x1000000)/n.
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Table 50. The effect of different volume ratio of 2 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

£ 2 B E0H).

Treatments Germination Transplant Hypocotyl Shoot Seedling G
(10 Days) rate rate freshwt.  dry wt. height width freshwt.  dry wt. index” value
(%) (%) (mg) (19 (mm) (mm) (mg) (mg)

CD210* 100 a Oa 0.133 bc 4.7cd 20.43 ab 1.86 bc 0.468 def  0.042 cd 0.017cd  4.66 cde
CD291 100 a Oa 0.137 bc 5.0 bcd 15.28 ¢ 2.00 b 0.486 de 0.042 cd 0.019cd  4.66 cde
CD282 96 a Oa 0.147 bc 6.7 abc 20.76 ab 244 a 0.589 bc 0.048 bc 0.020 bcd  5.51 bc
CD273 96 a Oa 0.184 ab 7.0ab 20.85 ab 240 a 0.535cd 0.054 b 0.028ab  6.08b
CD264 67 b Oa 0.114 c 4.7cd 20.88 ab 1.89 bc 0.388¢ 0.036 de 0.016 cd  4.02 ef
CD255 96 a Oa 0.174 ab 4.3d 20.84 ab 2.60 a 0.618 ab 0.050 bc 0.022 bc  5.45 bcd
CD246 96 a Oa 0.213a 7.6a 22.27 a 240 a 0.686 a 0.066 a 0.031a 7.39 a
CD237 93 a Oa 0.114 c 4.3d 19.92 ab 1.70c 0.400 fg 0.031e 0.013d 3.50f
CD228 85a Oa 0.152 bc 5.3bcd 20.71 ab 1.90 bc 0.421efg  0.036 de 0.018 cd  4.08 ef
CD219 96 a Oa 0.151 bc 6.7 abc 19.38 b 2.10b 0.457efg  0.044 cd 0.022 bc  5.04 bcde
CD201 22 ¢c Oa 0.186 ab 7.0 ab 19.97 ab 1.85 bc 0.443efg  0.037 de 0.022 bc  4.35 def
ANOVA 17 - 0.053 0.002 2.79 0.27 0.07 0.009 0.008 1.13

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.; z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH4NOj; of coir dust with 10%

carbonized rice hull; CD282: mixed 80% 2 mM NH;NO; of coir dust with 20% carbonized rice hull; CD273: mixed 70% 2 mM NH;NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH4NO; of coir dust with 40%

carbonized rice hull; CD255: mixed 50% 2 mM NH;NO; of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM NH;NO; of coir dust with 60% carbonized rice hull; CD237: mixed 30% 2 mM NH4NO; of coir dust with 70%

carbonized rice hull; CD228: mixed 20% 2 mM NH4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM NH,4NO; of coir dust with 90% carbonized rice hull; CD201: 100% carbonized rice hull.
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Table 50. The effect of different volume ratio of 2 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Transplant Root Hypocotyl Shoot Leaf
(15 Days) rate rate fresh wit. dry wit. height width fresh wit. dry wt. length width
(%) (%) (mg) (19) (mm) (mm) (mg) (mg) (mm) (mm)

CD210" 100 a 100 a 0.215b 8.7b 25.00 bc 2.75d 0.822d 0.111 abc 2452¢ 31.90d
CD291 100 a 100 a 0.282 a 10.0 a 24.01 cde 2.94 b 1.023 a 0.136 a 29.00a  37.06a
CD282 96 ab % a 0.192 bc 8.0 be 26.06 ab 3.26 a 1.025a 0.134 a 2745b  35.80b
CD273 96 ab 96 a 0.137 dfg 47e 24.01 cde 2.84C 0.828 cd 0.101 bed 24.78c  32.3lcd
CD264 67 C 67 b 0.113 fg 7.3 cd 27.11a 2.68 e 0.816 d 0.070 e 22.72d  33.08c¢
CD255 100 a 100 a 0.143 def 7.0d 25.19 bc 2.75d 0.923b 0.129 ab 2321d  25.99f
CD246 96 ab 96 a 0.223 b 9.7a 24.16 cd 3.24a 0.862 ¢ 0.109 abc 19.82e  29.76e
CD237 93 ab d4c 0.103 g 43e 21.30 f 2.40 g 0.635¢ 0.071 de 19.92e 22829
CD228 81 bc 15d 0.172 cd 7.3 cd 23.17 de 2.56 f 0.551 f 0.064 e 2021e 23169
CD219 93 ab de 0.163 cde 8.0 bc 22.33 ef 2.56 f 0.632 ¢ 0.085 cde 17.51f 22669
CD201 26 d 7de - - - - - - - -
ANOVA 17 9 0.03 0.0007 1.68 0.58 0.03 0.028 0.79 0.87

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

- data not enough

z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH4NO;3 of coir dust with 10% carbonized rice hull; CD282: mixed 80% 2 mM NH4NO; of coir dust with 20% carbonized rice hull; CD273: mixed 70% 2 mM
NH4NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH4NO; of coir dust with 40% carbonized rice hull; CD255: mixed 50% 2 mM NH4NOs of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM

NH;NO; of coir dust with 60% carbonized rice hull; CD237: mixed 30% 2 mM NH4NO; of coir dust with 70% carbonized rice hull; CD228: mixed 20% 2 mM NH,4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM
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Table 50. The effect of different volume ratio of 2 mM NH4NO; of coir dust and
carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing (continuous).

Treatments Leaf Seedling index’ G value

(15 Days) SPSD-502 Fv/Fm
CD210° 41.40 a 0.78 a 0.447 bc 7.99 ab
CD291 40.40 a 0.78 a 0.583 a 9.71a
CD282 39.57 a 0.77 a 0.044 bc 9.42 a
CD273 38.17 ab 0.76 a 0.029 de 7.04 be
CD264 38.33 ab 0.77 a 0.019f 5.19 cd
CD255 38.33 ab 0.77 a 0.036 cd 9.08 a
CD246 39.10 ab 0.78 a 0.463 b 7.88 ab
CD237 33.53 bc 0.77 a 0.021 ef 5.06 cd
CD228 33.20 bc 0.76 a 0.030d 4.77d
CD219 31.70c 0.76 a 0.035d 6.17 bcd
CD201 - - - -
ANOVA 5.69 0.18 0.009 2.03

abc: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.

-: data not enough

Z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH4NO; of coir dust with 10%
carbonized rice hull; CD282: mixed 80% 2 mM NH,;NO; of coir dust with 20% carbonized rice hull;
CD273: mixed 70% 2 mM NH;NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2
mM NH4NO; of coir dust with 40% carbonized rice hull; CD255: mixed 50% 2 mM NH;NO; of coir dust
with 50% carbonized rice hull; CD246: mixed 40% 2 mM NH;NO; of coir dust with 60% carbonized rice
hull; CD237: mixed 30% 2 mM NH,NO; of coir dust with 70% carbonized rice hull; CD228: mixed 20%
2 mM NH4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM NH;NO; of coir
dust with 90% carbonized rice hull; CD201: 100% carbonized rice hull.

y: seedling index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.; G
value: plant dry wt. of n day( « g)x1000000)/n.
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Table 51. The effect of different volume ratio of 4 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Root - Hypocotyl - Shoot S_eedling G
(5 Days) rate fresh wt. dry wt. height width fresh wt. dry wt. index” value
(%) (mg) (19) (mm) (mm) (mg) (mg)

CDA410° 41c 0.086 ab 3.7a 27.40 ab 2.047 a 0.454abc  0.024 bc 0.0070 ab 5.39 bc
CD491 59 ab 0.096 a 2.3ab 32.10 a 2.033a 0.523 a 0.029 a 0.0077 a 6.33a
CD482 89 a 0.062 cd 3.7a 30.21 ab 1.917 ab 0.512 ab 0.028 a 0.0057 be 6.39a
CDA473 89 a 0.067 bc 2.0b 26.61 b 1.787 bc 0.440 bc 0.024 bc 0.0057 be 5.21 bc
CD464 ] ] ] ] _ _ _ ] ]
CD455 ] ] ] ] _ _ _ ] ]
CDA446 81 ab 0.086 ab 2.0b 31.00 ab 1.860 abc 0.192abc  0.027 ab 0.0067 ab 5.77 ab
CD437 81 ab 0.052 cd 2.7 ab 27.56 ab 1.623 cd 0.420 ¢ 0.026 ab 0.0057 bc 5.83 ab
CD428 85 ab 0.046 d 2.7 ab 28.02 ab 1.460 d 0.316 d 0.019 d 0.0043 c 4.19d
CD419 70 ab 0.060 cd 2.3ab 27.73 sb 1.453d 0.297 d 0.021 cd 0.0060 b 4.7l cd
CD401 ] ] ] ] _ _ _ ] ]

ANOVA 6 0.02 0.001 5.35 0.24 0.76 0.003 0.001 0.85

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test. ; -: data not enough

z: CD410:100% 4 mM NH;NO; of coir dust; CD491: mixed 90% 4 mM NH;NOj; of coir dust mixed with 10% carbonized rice hull; CD482: mixed 80% 4 mM NH;NO; of coir dust with 20% carbonized rice hull; CD473: mixed 70% 4 mM

of NH;NO; coir dust with 30% carbonized rice hull; mixed CD464: 60% 4 mM NH;NOj; of coir dust with 40% carbonized rice hull; CD455: mixed 50% 4 mM NH4NO; of coir dust with 50% carbonized rice hull; mixed CD446: 40% 4 mM

of NH4NO; coir dust with 60% carbonized rice hull; CD437: mixed 30% 4 mM NH;NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20% 4 mM of NH;NOj3 coir dust with 80% carbonized rice hull; CD419: mixed 10% 4 mM

NH;NO; of coir dust with 90% carbonized rice hull; CD401: 100% carbonized rice hull.
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Table 51. The effect of different volume ratio of 4 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Transplant Root Hypocotyl Shoot Leaf
(10 Days) rate rate fresh wit. dry wit. height width fresh wit. dry wt. length width
(%) (%) (mg) (19) (mm) (mm) (mg) (mg) (mm) (mm)

CD410? 96a 96 a 0.134d 10.1 abc 27.09 de 281a 0.790bc  0.122 ab 30.08 b 39.24 bc
CD491 100 a 100 a 0.261a 13.0a 26.33 e 2.77 ab 1.323a  0.123ab 36.17 a 45.22 a
CD482 100 a 100 a 0.263 a 11.1 ab 30.20¢c 2.73b 1.923ab  0.135a 32.06 b 40.28 b
CD473 100 a 100 a 0.243 ab 8.4 abcd 28.21d 2.52¢C 0.983abc  0.096 bc 25.27 ¢ 36.24 c
CD464 22 ¢ 22D 0.221bc  63. bed 26.16 € 2.79 ab 0.757c¢  0.118 ab 29.27 40.02b
CD455 22 ¢ 22b 0.203 ¢ 7.3 bed 26.15¢e 2.74 ab 0.861bc  0.067d 23.12¢ 32.13d
CDA446 70b 7cd 0.191c 6.0 cd 31.26bc  250¢ 0.761bc  0.792cd 16.02de  29.05d
CD437 85 ab 15 be 0.152 d 6.2 cd 33.13a 2.22 ¢ 0.661cd  0.063d 19.27d 25.15¢e
CD428 100 a 4d 0.203 ¢ 9.6 abc 3232ab 2364 0.670cd  0.086 cd 16.21de  23.24e
CD419 67 b 4d 0.152d 6.1 cd 28.31d 2.31d 0561cd 0.062d 14.04 16.00 f
CD401 37¢ 0d 0.090 e 4.1d 27.07de  153f 0.303d  0.03le - -
ANOVA 27 9 0.035 0.0048 1.82 0.085 0.43 0.029 3.49 3.38

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

- data not enough

z: CD410:100% 4 mM NH;NO; of coir dust; CD491: mixed 90% 4 mM NH;NO; of coir dust mixed with 10% carbonized rice hull; CD482: mixed 80% 4 mM NH;NO; of coir dust with 20% carbonized rice hull; CD473: mixed 70% 4 mM

of NH4NO; coir dust with 30% carbonized rice hull; mixed CD464: 60% 4 mM NH;NOj; of coir dust with 40% carbonized rice hull; CD455: mixed 50% 4 mM NH4NO; of coir dust with 50% carbonized rice hull; mixed CD446: 40% 4 mM

of NH4NO; coir dust with 60% carbonized rice hull; CD437: mixed 30% 4 mM NH;NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20% 4 mM of NH;NOj3 coir dust with 80% carbonized rice hull; CD419: mixed 10% 4 mM
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Table 51. The effect of different volume ratio of 4 mM NH4NO; of coir dust and
carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing (continuous).

Treatments Leaf Seedling index’ G value

(10 Days) SPSD-502 Fv/Fm
CD410° 39.43 bc 0.78 a 0.033 bcd 13.24 ab
CD491 37.53¢c 0.77 a 0.041 ab 13.67 a
CD482 45.10 ab 0.76 a 0.046 a 14.63 a
CD473 43.27 abc 0.78 a 0.035 abcd 10.46 ba
CD464 46.33 a 0.77 a 0.039 abc 12.44 ab
CD455 43.73 abc 0.76 a 0.025 de 7.42 cd
CD446 45.03 ab 0.78 a 0.028 cde 8.52 cd
CD437 39.30 bc 0.78 a 0.021 def 6.96 d
CD428 - - 0.035 abcd 9.22 cd
CD419 - - 0.024 def 6.78 d
CD401 - - 0.013f 3.54¢
ANOVA 6.27 0.16 0.011 3.04

abc: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test. ; -: data not enough

Z: CD410:100% 4 mM NH4NO; of coir dust; CD491: mixed 90% 4 mM NH4NO; of coir dust mixed with
10% carbonized rice hull; CD482: mixed 80% 4 mM NH4NO; of coir dust with 20% carbonized rice hull;
CDA473: mixed 70% 4 mM of NH4NO; coir dust with 30% carbonized rice hull; mixed CD464: 60% 4
mM NH4NO; of coir dust with 40% carbonized rice hull; CD455: mixed 50% 4 mM NH,NO; of coir dust
with 50% carbonized rice hull; mixed CD446: 40% 4 mM of NH,NO; coir dust with 60% carbonized rice
hull; CD437: mixed 30% 4 mM NH,NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20%
4 mM of NH4;NO; coir dust with 80% carbonized rice hull; CD419: mixed 10% 4 mM NH;NO; of coir
dust with 90% carbonized rice hull; CD401: 100% carbonized rice hull.

y: seedling index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.; G
value: plant dry wt. of n day( « g)x1000000)/n.
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Table 52. The effect of different volume ratio of 8 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Root - Hypocotyl - Shoot S_eedling G
(5 Days) rate fresh wt. dry wt. height width fresh wt. dry wt. index” value
(%) (mg) (1£9) (mm) (mm) (mg) (mg)

CD810" 52 ¢ 0.057 cd 4.4 ab 20.37 cd 1.76 bed 0.370 cd 0.026 cd 0.0073cd ~ 3.01cd
CD891 74 abc 0.104 a 47a 22.06 cd 1.90 be 0.505 a 0.035a 0.0120 a 4.00a
CD882 89 ab 0.085 b 3.8 abc 23.71bc  2.02hbc 0.486 ab 0.033 ab 0.0097 abc  3.70 abc
CD873 93 ab 0.095 ab 4.2 ab 27.31a 2.55a 0.536 a 0.033 ab 0.0103ab  3.76 ab
CD864 81 ab 0.063 ¢ 2.8 abc 18.99 d 1.66 bed 0.421 bc 0.029 be 0.0077cd  3.19 bed
CD855 74 abc 0.087 ab 3.6 abc 26.01ab  1.96hbc 0.511a 0.033 ab 0.0093bc  3.68 abc
CD846 52 ¢ 0.064 ¢ 46a 25.96ab  2.06b 0.495 a 0.030 abc 0.0073cd  3.50 abc
CD837 89 ab 0.048 cd 2.0c 20.52 cd 1.65 cd 0.309 de 0.024 d 0.0060de  2.55de
CD828 70 abc 0.043 d 2.3 be 20.67 cd 1.46 d 0.328 de 0.023 d 0.0047 e 2.28 e
CD819 96 a 0.041d 2.3bc 19.97 d 1.68 bed 0.290 e 0.020d 0.0057de  2.54de
CD801 15 ¢ - - - - - - - -

ANOVA 13 0.018 0.002 35 0.4 0.067 0.005 0.002 0.66

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test. ; -: data not enough

z: CD810:100% of 8 mM NH4NO; coir dust; CD891: mixed 90% 8 mM NH4NO;3 of coir dust with 10% carbonized rice hull; CD882: mixed 80% 8 mM NH4NO; of coir dust with 20% carbonized rice hull; CD873: mixed 70% 8 mM
NH4NO; of coir dust with 30% carbonized rice hull; CD864: mixed 60% 8 mM NH4NO; of coir dust with 40% carbonized rice hull; CD855: mixed 50% 8 mM NH4NO; of coir dust with 50% carbonized rice hull; CD846: mixed 40% 8 mM
NH4NO; of coir dust with 60% carbonized rice hull; CD837: mixed 30% 8 mM NH4NO; of coir dust with 70% carbonized rice hull; CD828: mixed 20% 8 mM NH4NO; of coir dust with 80% carbonized rice hull; CD819: mixed 10% 8 mM

NH;NO; of coir dust with 90% carbonized rice hull; CD801: 100% carbonized rice hull.
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Table 52. The effect of different volume ratio of 8 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing.

Treatments Germination Transplant Root Hypocotyl Shoot Leaf
(10 Days) rate rate fresh wit. dry wt. height width fresh wt. dry wt. length width
(%) (%) (mg) (19) (mm) (mm) (mg) (mg) (mm) (mm)

CD810° 56 d 56 ¢ 0.262 d 106¢ 29.32 be 2.59 bc 1.26b  0.103¢ 39.00 b 54.33b
CD891 81 bc 81 ab 0.341¢c 19.9a 29.03¢c 2.89 abc 1.86a 0.152b 41.05b 66.12 a
CD882 89 abc 89 a 0.502 a 20.1a 30.08abc  3.20ab 1.87a 0.167a 40.28 b 64.16 a
CD873 93 abc 93a 0.440 b 17.8 ab 3l.24a 3.00 ab 1.86a 0.163a 47.31a 67.05a
CD864 81bc 81 ab 0.181e 9.9¢c 26.33d 3.52a 1.02¢  0.085d 33.00¢c 41.29 ¢
CD855 85abc 85 ab 0.130 fg 9.7 cd 30.00abc 272 abc 1.26b  0.097 ¢ 34.27¢ 42.07 ¢
CD846 78 ¢ 78 ab 0.131 fg 7.6 cd 30.27abc  201c 0.65g 0.046 f 17.26de  24.11e
CD837 96 ab 70 be 0.271d 15.6 b 27.20d 2.35 be 091d 0.093cd 1431e 27.16 de
CD828 81 bc 19d 0.123 g 6.6 cd 3l.11ab 2.38 be 0.82e 0.064e 20.03d 28.15d
CD819 100 a 7de 0.163 ef 5.5d 31.00 ab 2.30 bc 0.71f 0.060e 1524 24.04 e
CD801 15¢ Oe - - - - - - - -
ANOVA 6 7 0.034 0.004 1.8 0.91 0.034  0.01 3.46 3.44

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.

- data not enough
z: CD810:100% of 8 mM NH4NO; coir dust; CD891: mixed 90% 8 mM NH4NO;3 of coir dust with 10% carbonized rice hull; CD882: mixed 80% 8 mM NH4NO; of coir dust with 20% carbonized rice hull; CD873: mixed 70% 8 mM
NH4NO; of coir dust with 30% carbonized rice hull; CD864: mixed 60% 8 mM NH4NO; of coir dust with 40% carbonized rice hull; CD855: mixed 50% 8 mM NH4NO; of coir dust with 50% carbonized rice hull; CD846: mixed 40% 8 mM

NH;NO; of coir dust with 60% carbonized rice hull; CD837: mixed 30% 8 mM NH4NO; of coir dust with 70% carbonized rice hull; CD828: mixed 20% 8 mM NH,4NO; of coir dust with 80% carbonized rice hull; CD819: mixed 10% 8 mM
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Table 52. The effect of different volume ratio of 8 mM NH4NO; of coir dust and carbonized rice hull on cucumber ‘Shiou Shiou’ plug seedling growing
(continuous).

Treatments Leaf Seedling index’ G value
(10 Days) SPSD-502 Fv/Fm
CD810 40.43 abc 0.78 a 0.034 ¢ 11.39 ¢
CD891 41.57 a 0.77 a 0.049 c 17.21b
CD882 40.37 abc 0.78 a 0.070 a 18.73 a
CD873 38.17 abcd 0.78 a 0.060 b 18.09 ab
CD864 40.37 abc 0.79a 0.030e 9.49d
CD855 34.30d 0.77a 0.021 f 10.68 cd
CD846 39.10 abc 0.77a 0.014 ¢ 5.36 f
CD837 40.46 ab 0.76 a 0.042d 10.87c
CD828 36.40 cd 0.78 a 0.016 fg 7.04¢e
CD819 36.87 bcd 0.77a 0.020 gh 6.55 ef
CD801 - - - -
ANOVA 4.05 0.21 0.00001 1.27

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test. ; -: data not enough

z: CD810:100% of 8 mM NH4NO; coir dust; CD891: mixed 90% 8 mM NH4NO;3 of coir dust with 10% carbonized rice hull; CD882: mixed 80% 8 mM NH4NO; of coir dust with 20% carbonized rice hull; CD873: mixed 70% 8 mM
NH4NO; of coir dust with 30% carbonized rice hull; CD864: mixed 60% 8 mM NH4NO; of coir dust with 40% carbonized rice hull; CD855: mixed 50% 8 mM NH4NO; of coir dust with 50% carbonized rice hull; CD846: mixed 40% 8 mM
NH4NO; of coir dust with 60% carbonized rice hull; CD837: mixed 30% 8 mM NH4NO; of coir dust with 70% carbonized rice hull; CD828: mixed 20% 8 mM NH4NO; of coir dust with 80% carbonized rice hull; CD819: mixed 10% 8 mM
NH4NO; of coir dust with 90% carbonized rice hull; CD801: 100% carbonized rice hull.

y: seedling index:[( hypocotyl width/ hypocotyl height)+(root fresh wt./shoot fresh wt.)]xplant dry wt.; G value: plant dry wt. of n day( « g)x1000000)/n.
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Table 53. The cost of plug seedling.

Treatments Costs Treatments Costs Treatments Costs Treatments gosts
(%) (%) (%) (%)
CD210 19.07 CD410 19.39 CD810 20.02 PMP 100
CD291 19.13 CDA491 19.42 CD891 19.98
CD282 19.20 CDA482 17.90 CD882 18.35
CD273 19.26 CDA473 15.68 CD873 16.00
CD264 19.32 CD464 13.74 CD864 13.93
CD255 19.39 CD455 12.78 CD855 12.88
CD246 19.45 CD446 12.99 CD846 13.03
CD237 19.51 CDA437 14.14 CD837 14.15
CD228 19.57 CD428 15.83 CD828 15.83
CD219 19.64 CD419 17.74 CD819 17.74
CD201 19.70 CD401 19.70 CD801 19.70

z: CD210:100% of 2 mM NH4NO; coir dust; CD291: mixed 90% 2 mM NH4NO;3 of coir dust with 10% carbonized rice hull; CD282: mixed 80% 2 mM NH4NO; of coir dust with 20% carbonized rice hull; CD273: mixed 70% 2 mM
NH4NO; of coir dust with 30% carbonized rice hull; CD264: mixed 60% 2 mM NH4NO; of coir dust with 40% carbonized rice hull; CD255: mixed 50% 2 mM NH4NO; of coir dust with 50% carbonized rice hull; CD246: mixed 40% 2 mM
NH4NO; of coir dust with 60% carbonized rice hull; CD237: mixed 30% 2 mM NH4NO; of coir dust with 70% carbonized rice hull; CD228: mixed 20% 2 mM NH4NO; of coir dust with 80% carbonized rice hull; CD219: mixed 10% 2 mM
NH4NO; of coir dust with 90% carbonized rice hull; CD201: 100% carbonized rice hull; CD410:100% 4 mM NH4NOj3 of coir dust; CD491: mixed 90% 4 mM NH4NOj3 of coir dust mixed with 10% carbonized rice hull; CD482: mixed 80%
4 mM NH4NO; of coir dust with 20% carbonized rice hull; CD473: mixed 70% 4 mM of NH4NOj; coir dust with 30% carbonized rice hull; mixed CD464: 60% 4 mM NH4NOj; of coir dust with 40% carbonized rice hull; CD455: mixed 50%
4 mM NH4NO; of coir dust with 50% carbonized rice hull; mixed CD446: 40% 4 mM of NH4NO; coir dust with 60% carbonized rice hull; CD437: mixed 30% 4 mM NH4NO; of coir dust with 70% carbonized rice hull; CD428: mixed 20%
4 mM of NH4NO; coir dust with 80% carbonized rice hull; CD419: mixed 10% 4 mM NH4NO; of coir dust with 90% carbonized rice hull; CD401: 100% carbonized rice hull; CD810:100% of 8 mM NH4NO; coir dust; CD891: mixed 90%
8 mM NH4NO; of coir dust with 10% carbonized rice hull; CD882: mixed 80% 8 mM NH,NO; of coir dust with 20% carbonized rice hull; CD873: mixed 70% 8 mM NH4NO; of coir dust with 30% carbonized rice hull; CD864: mixed 60%

8 mM NH4NO; of coir dust with 40% carbonized rice hull; CD855: mixed 50% 8 mM NH,NO; of coir dust with 50% carbonized rice hull; CD846: mixed 40% 8 mM NH4NO; of coir dust with 60% carbonized rice hull; CD837: mixed 30%
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Fig. 35. The effect of different formula of mixed peat moss on growth of greenhouse

cucumber ‘Shiou Shiou’ at 35 days in the fall.
I: 100% peat moss+0.5 g - L™ dolomite + 3 g - L™ phosphoric ore sands; 11: 100% peat moss+0.5¢ - L™

dolomite + 3 g - L™ phosphoric ore sands+ 2 g - L™ palm ash; 111: 00% peat moss+0.5 g - L™ dolomite + 3
g - L™ phosphoric ore sands+ 4 g - L™palm ash; I1V: 100% peat moss; V:50% coir dust+50% peat moss

(v:v).
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Fig. 2. The correlation of leaf length, width and leaf area on greenhouse
cucumber‘Shiou Shiou’ at 10 days in winter.
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Fig. 3. The effect of different treated coir fiber dust on leaf length and width of
greenhouse cucumber‘Shiou Shiou’ at 10 days in winter.

NL: non-leaching, 0.4.8 mM: ammonium nitrate concentration, CP:coir fiber dust mixed with peat moss,
[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
abc: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.
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Fig. 4.The effect of different treated coir fiber dust on growth of greenhouse cucumber
‘Shiou Shiou’ at 20 days in winter.

A: Leaching coir fiber dust, B: Leaching coir fiber dust mixed 8mM NH;NO3, C:commercial coir dust,

D: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Fig. 5. The effect of different treated coir fiber dust on mean absolute growth rate of
greenhouse cucumber ‘Shiou Shiou” at 20 days in winter.
NL: non-leaching, 0.4.8 mM: ammonium nitrate concentration, CP:coir fiber dust mixed with peat moss,
[11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
abc: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.

181



E 20/c\rn i % A S OCm

B6 7 FARMAFFEREZE T FAEA TR B4 L2 4 £

Fig. 6. The effect of different treated coir fiber dust on vegetative and reproductive growth of greenhouse
cucumber ‘Shiou Shiou’ in summer.

Acl# ARFES 102 S &2 L2 4 L) B fema i D e Gk i o BMM A pge) 2 55 [ 9 A0 37
FARLZEZEC P AIEF 402 222 2 4 KA

10167 23p4%4 100 # 77 7p 248100 # 79 204275101 287 15p-9 % 9 p & T Fjc» & 7 p e

N

182



1600 4

1200 4

g

Yield (g + plant™
=
g

._.
=]
(¥5)
e

Weeks Week
B7. 2 FBRWMEFHFERZTL T #F AL LRz T4 % F).
Fig. 7. The effect of different treated coir fiber dust on yield of greenhouse cucumber ‘Shiou Shiou’ in

summer.

A:: leaching coir fiber dust;D: mixed leaching coir fiber dust with 8 mM NH;NOz; I11: peat moss+0.5 g - L™ dolomite+3 g - L™
phosphoric ore sands +4 g - L™ palm ash.

abc: Means with each row followed by the different letters are significantly different at 5% level by Fisher’s protected LSD test.
ABC: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD
test.

101 #6 % 23 p #4101 &7 % 7p 45101 &7 "% 20 p 4~1->101 28 % 15p-9 7 9 p & X x> U&7 p i
EE e - AR E.

v
FOXZ2EP > $10X 55442 E8 > $20% 54078 > 540 % 542 1% > %50 % 54 c% 3.

183



15001 15001

- (A) - ®)

.1)
Z

.1)

1000+ 10004

Ll
]

5001 500

BBUUENE
[ R

=3

.
BRNUE DB
g @

E’"Uwoo-hl_'a

1* harvest yield of
marketable fruits (g - plant
2" harvest yield of
marketable fruits (g - plant

- -1
Dolomite (g- L™) Dolomite (g - L'l)

15007 () 15001

- D)

4

.1:'
']“j

o

10004 1000-

(V5]
(=)

BEZUONE

H“U
BEOUENE
E""d\;joo-h-h'ﬁ

5004 5004 e .

3" harvest yield of
marketable fruits (g - plant
4™ harvest yield of

marketable fruits (g - plant
(=N

Yk

0 3
R -1
Dolomite (g- L™) Dolomite (g - L™

3000 A

- (E)

.1‘J

2000 d e 7

0800008
=

Total yield of

1000

marketable fruits (g - plant

3 9
Dolomite (g - L)

B8 #FApmArH ez LT ¢ A F A e &7 4 8 % 153

Fig. 8. The effect of different treated coir fiber dust on marketable fruit yield of greenhouse cucumber
‘Shiou Shiou’ in summer.

NL: non leaching coir fiber dust; L: leaching coir fiber dust; 4,8,32 mM: leaching coir fiber dust mixed different NH4;NO3; P: peat
moss; I11: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Fig. 9. The effect of different treated coir fiber dust on cull fruit yield of greenhouse cucumber ‘Shiou Shiou’
in summer.

NL: non leaching coir fiber dust; L: leaching coir fiber dust; 4,8,32 mM: leaching coir fiber dust mixed different NH4;NO3; P: peat
moss; 111: 100%Peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands +4 g - L™ palm ash.
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Fig. 10. The effect of different treated coir fiber dust on leaf C, N content and CN ratio
of greenhouse cucumber ‘Shiou Shiou’ in summer.

A: leaching coir fiber dust;C: mixed leaching coir fiber dust with 4 mM NH4NOs; D: mixed leaching coir fiber dust with 8 mM
NH4NO3;E: mixed leaching coir fiber dust with 32 mM NH,NO3; 111: peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands
+4 g - L palm ash.; abc: Means with each row followed by the different letters are significantly different at 5% level by Fisher’s
protected LSD test.; ABC: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.; 101 # 6 * 23 p 4446 >101# 77 7 p %46 >101#7 » 20 p 47101 # 8 * 15p-9 % 9 p
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Fig. 11. The effect of different treated coir fiber dust on leaf C, N concentration and CN

ratio of greenhouse cucumber ‘Shiou Shiou’ in summer.

A: leaching coir fiber dust;C: mixed leaching coir fiber dust with 4 mM NH4NOs; D: mixed leaching coir fiber dust with 8 mM
NH4NO3;E: mixed leaching coir fiber dust with 32 mM NH4NO3; 111: peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands
+4 g - L palm ash.; abc: Means with each row followed by the different letters are significantly different at 5% level by Fisher’s
protected LSD test.; ABC: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.; 101 # 6 * 23 p 446 >101# 77 7 p %46 >101#7 » 20 p 47101 # 8 * 15p-9 " 9 p
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Fig. 12. The effect of different treated coir fiber dust on leaf C, N concentration and CN

ratio of greenhouse cucumber ‘Shiou Shiou’ in summer.

A: leaching coir fiber dust;C: mixed leaching coir fiber dust with 4 mM NH4NOs; D: mixed leaching coir fiber dust with 8 mM
NH4NO3;E: mixed leaching coir fiber dust with 32 mM NH4NO3; 111: peat moss+0.5 g - L™ dolomite+3 g - L™ phosphoric ore sands
+4 g - L palm ash.; abc: Means with each row followed by the different letters are significantly different at 5% level by Fisher’s
protected LSD test.; ABC: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.; 101 # 6 * 23 p 4446 >101# 77 7 p %46 >101#7 » 20 p 47101 # 8 * 15p-9 % 9 p
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Fig. 13. The compare of added 8 mM NH4NO; of coir fiber dust on leaf freah and dry
weight and SPAD-502 of greenhouse cucumber ‘Shiou Shiou’ in summer and winter.
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abc: Means with each row followed by the different letters are significantly different at 5% level by

S0 2

Fisher’s protected LSD test.; ABC: Means with each column followed by the different letters are

significantly different at 5% level by Fisher’s protected LSD test.
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Fig. 14. The compare of added 8 mM NH4NO; of coir fiber dust on leaf SPAD-502 of

greenhouse cucumber ‘Shiou Shiou’ in summer and winter.
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LSD test.
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Fig. 15. The compare of added 8 mM NH4NOj; of coir fiber dust on yield of greenhouse

cucumber ‘Shiou Shiou’ in summer and winter.
yield rate=(Marketable fruits weight/ Total fruits weight)x100; cull rate=100-(Marketable fruits weight/ Total fruits weight)x100
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protected LSD test.;
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Fig. 16. The compare of added 8 mM NH4NO; of coir fiber dust on marketable fruits

quality of greenhouse cucumber ‘Shiou Shiou’ in summer and winter.
yield rate=(Marketable fruits weight/ Total fruits weight)x100; cull rate=100-(Marketable fruits weight/ Total fruits weight)x100.
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BEF A, $0x 3@ > %105 FR2ED > %20 54078 $40 % ZHTH 1% $50 % 5
Jo % 3 iF.; abc: Means with each row followed by the different letters are significantly different at 5% level by Fisher’s protected
LSD test.; ABC: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s

protected LSD test.
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Fig. 16. The compare of added 8 mM NH4NO; of coir fiber dust on marketable fruits
quality of greenhouse cucumber ‘Shiou Shiou’ in summer and winter.

yield rate=(Marketable fruits weight/ Total fruits weight)x100; cull rate=100-(Marketable fruits weight/
Total fruits weight)x100.

10126 23p4#>101# 77" 7p 24 101 27" 20 4-7=>101# 8% 15p 297 9p
FAR o UEF TP REBEEF A - AHEE, S0 TEP R 10X GFAL LY 5202
408 % 40 X 502 % 1iF 0 % 50 = % T % 3 . ; abc: Means with each row followed by the
different letters are significantly different at 5% level by Fisher’s protected LSD test.; ABC: Means with
each column followed by the different letters are significantly different at 5% level by Fisher’s protected

LSD test.
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Fig. 17. The effect of succession cropping of treated coir fiber dust on stem height of
greenhouse cucumber‘Shiou Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-based in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i¥(% 1 & fdfe 2 27704 F) WD.WIII % 101 # 11 7 -102 & 1 * % i¥
(i % 1=)>SpD.Splll 3 102 & 2-3 * % iv(ak ¥ % 2 =) SuD.Sulll 3 102 & 5-6 * § i¥(i T %
3 k).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 18. The effect of succession cropping of treated coir fiber dust on leaf number and
G value of greenhouse cucumber‘Shiou Shiou’.

G value:leaf number of n day/n.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-based in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 =& fdfe 2 2 #7041 F)>WD.WIII % 101 # 11 * -102 & 1 * % i%
(& 1% 12)>SpD.Splll % 102 & 2-3 7 % fe(i e % 2 =) SuD.Sulll 3 102 & 5-6 * § fF(idt iF 5
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 19. The effect of succession cropping of treated coir fiber dust on leaf length and
width of greenhouse cucumber‘Shiou Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-based in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 =& fdfe 12 2 #7041 F)>WD.WIII % 101 # 11 * -102 & 1 * % i%
(& 1% 12)>SpD.Splll % 102 & 2-3 7 % fe(i e % 2 =) SuD.Sulll 3 102 & 5-6 * § fF(idt iF 5
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 20. The effect of succession cropping of treated coir fiber dust on leaf SPAD-502
and Fv/Fm of greenhouse cucumber ‘Shiou Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-based in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 =& fdfe 12 2 #7041 F) > WD.WIII % 101 # 11 * -102 & 1 * % i%
(& 1% 12)>SpD.Splll % 102 & 2-3 7 % fe(i e % 2 =) SuD.Sulll 3 102 & 5-6 * § fF(idt iF 5
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 21. The effect of succession cropping of treated coir fiber dust on total fruits weight
and number of greenhouse cucumber‘Shiou Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-based in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 & fdfe 12 27704 F)>WD.WIII % 101 # 11 * -102 & 1 * % i%
(& 1% 12)>SpD.Splll % 102 & 2-3 # % fe(i it % 2 =) SuD.Sulll 3 102 & 5-6 * § (it i¥ 5
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 22. The effect of succession cropping of treated coir fiber dust on total marketable
fruits weight and yield rate of greenhouse cucumber‘Shiou Shiou’.

yield rate=(Marketable fruits weight/ Total fruits weight)x100

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-ba sed in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 =& fdfe 2 2 #7041 F)>WD.WIII % 101 # 11 * -102 & 1 * % i%
(i /7% 1) SpD.SplIl 3 102 & 2-3 " % i¥(:f v % 2 =) SuD.Sulll 3 102 & 5-6 " § ir (i iv &
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 23. The effect of succession cropping of treated coir fiber dust on marketable fruits
firmness and pericarp color of greenhouse cucumber‘Shiou Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:
peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:
coir fiber dust-ba sed in summer, Sulll: peat moss-based in summe.

FD.FIIl % 101 # 8-10 * # i%(% 1 =& fdfe 12 2 #7041 F)>WD.WIII % 101 # 11 * -102 & 1 * % i%
(i /7% 1) SpD.SplIl 3 102 & 2-3 " % i¥(:f v % 2 =) SuD.Sulll 3 102 & 5-6 " § ir (i iv &
3 =%).

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 24. The effect of succession cropping of treated coir fiber dust on marketable fruits
soluble solid concentration and ascorbic acid content of greenhouse cucumber‘Shiou

Shiou’.

FD: coir fiber dust-based in fall, FIlI: peat moss-based in fall, WD: coir fiber dust-based in winter, WIII:

peat moss-based in winter, SpD: coir fiber dust-based in spring, Splll: peat moss-based in spring, SuD:

coir fiber dust-ba sed in summer, Sulll: peat moss-based in summe.

FD.FIIl 5 101 i 810 * 4 {5 (% 1 =B Hir2 2 #7¢n4 F) WDWII 5 101 11 7 -102 & 1 ¢ 4 i*
(e % 1) SpD.SpIIl & 102 & 2-3 # % fe(ad i 5 2 %) > SUD.Sulll 3 102 & 5-6 * § (a1 &

3 %),

abc: Means with the same letter are not significantly different at 5% level by LSD test.
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Fig. 25. The effect of different protected culture on growth of greenhouse cucumber
‘Shiou Shiou” in winter.

FD: planting 8 mM NH;NO; coir fiber dust in field; FS: planting soil in field; GD: planting 8 mM
NH4NO; coir fiber dust in greenhouse; GS: planting soil in greenhouse; PFD: planting 8 mM NH;NO;
coir fiber dust in utilization sunlight type plant factory; PFS: planting soil in utilization sunlight type plant
factory.

abc: Means with each column followed by the different letters are significantly different at 5% level by
Fisher’s protected LSD test.
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Fig. 25. The effect of different protected culture on growth of greenhouse cucumber ‘Shiou Shiou’ in winter

(continuous).

FD: planting 8 MM NH4NO; coir fiber dust in field; FS: planting soil in field; GD: planting 8 mM NH4NO; coir fiber dust in

greenhouse; GS: planting soil in greenhouse; PFD: planting 8 mM NH;NO; coir fiber dust in utilization sunlight type plant factory;

PFS: planting soil in utilization sunlight type plant factory.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD

test
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Fig. 26. The effect of different protected culture on yield of greenhouse cucumber ‘Shiou Shiou” in winter.
FD: planting 8 MM NH4NO; coir fiber dust in field; FS: planting soil in field; GD: planting 8 mM NH4NO; coir fiber dust in
greenhouse; GS: planting soil in greenhouse; PFD: planting 8 mM NH;NO; coir fiber dust in utilization sunlight type plant factory;
PFS: planting soil in utilization sunlight type plant factory.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD

test.
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Fig. 27. The effect of different protected culture on fruit quality of greenhouse cucumber ‘Shiou Shiou’ in

winter.

FD: planting 8 MM NH4;NO; coir fiber dust in field; FS: planting soil in field; GD: planting 8 mM NH4NO; coir fiber dust in

greenhouse; GS: planting soil in greenhouse; PFD: planting 8 mM NH;NO; coir fiber dust in utilization sunlight type plant factory;

PFS: planting soil in utilization sunlight type plant factory.

abc: Means with each column followed by the different letters are significantly different at 5% level by Fisher’s protected LSD

test.
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Fig . 28. The effect of carbonized rice hull and NH;NOj3 on particle size distribution and
EC value in substrate.
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Fig. 29. The effect of carbonized rice hull on physical properties in substrate
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Fig. 30. The effect of bulk density on cucumber ‘Shiou Shiou’seedling growth.
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Fig. 30. The effect of bulk density on cucumber ‘Shiou Shiou’seedling growth
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Fig. 33. The effect of water capacity on cucumber ‘Shiou Shiou’seedling growth.
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Fig. 37. The effect of liquid phase on cucumber ‘Shiou Shiou’seedling growth.
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Fig. 39. The effect of EC value on cucumber ‘Shiou Shiou’seedling growth.
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Fisher’s protected LSD test
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Fig. 42. The effect of different volume ratio of coir dust and carbonized rice hull on growth of

cucumber seedling.
A:CD291(mixed 2 mM NH4NO; of coir dust with carbonized rice hull) at 15 days; B:CD491 (mixed 4 mM NH;NO; of

coir dust with carbonized rice hull) at 10 days; C:CD882 (mixed 8 mM NH,;NO; of coir dust with carbonized rice hull)
at 10 days.
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