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m =

AHRES i A B T R R R AR A Fe e R O S AR A R N
ITERANGEHEAAI (Carica papaya L.) it IR 8 - (B HA MR L EK
% - 2013 S rEFEET - NN EE 2 50 TR - W~ VR il (1:1 -
viv) RREEHIRD (101 viv) 55 4 T/ T E R PSR ISR - FIREK - IR
FOPER R B Ry 48.6%-61.9% ~ 8.0-9.7 ¢ 12.7-14.4 cm ° 2014 FEAN[E]S T E FE B DA
i etk LA (1 1 viv) SIRRE PR HAMRIE S TE - P55 78.2% K 73.5% >
AR R 50.4% /(K ; MG R PIIBIREE 78.9% @ BEERNRARLEG - BUR
NG B E A I ARCR -

FAGET ¥l AHREEES - NER « R (LERRFIE

o

’ﬂ;_lfj‘

ANIVRZEE R - AR IEREHES - 2D O PR IE = R DUR
AET & (0 5 M2 2= SRS - %9 1-2 FRISFETEE - FEERREEERK
w0 2009) o ARIVERE — ko REER - R - BEE llfss - EAEmEX
BEARRZ B RIZE - TR IR - AR BATER B W R - T s S A PR A 1
B - nlAEEERENR > EROREREEENME S - NANKSFIEHERES - £&
FRAEI R - B SRR A RS IRE 2B TT (& - 2010) 5 (BFEM R4 E
T o R E AR - D2 IR REM (E R iRE (BRAE - 1994 5 =% -
2009 ; Allan, 1995) - EIRTE A A5 ES B 05 A 5R IAR IE (60 FH A A 1 slifdies - (HEX
REAHRMAE - ZEAEMES SRR ARAES - AT R 2 B ESAEAT

FTBb R B a R RS R BT S E 505 5F -
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(3% > 2012a,b) - R BHETERIRAYA TR - EISRIRAEEGIRGE » FTHE2RET » BR
KATE % (Chong, 2011 ; Osterc et al., 2009 ; Xu, 2018 ) » EH /& RV KA L2554
A, AT AR EA4  (Mehri et al., 2013 ; Ozenc and Ozenc, 2007 ) ; %l
{5 B G BRI UK 73 - (R BT RS e AR 2 i Gtk - B8N EARAE R - e
FA—BER AN Y3 T45%558 ( Al-Salem and Karam, 2001 ; Mackenzie ef al., 1986 ) -
A FETRET AR BT ZART /8 KL GRS IR IR 28 DS TR
REEHE - MERARINEER R ERE RIS -

> A

\|

AL T ik
— HR

DR 2 SRR - FFE BRI i B e A At e e (Rl m i) o
R 10-15 em ~ HE 0.5-0.7 cm - Al ERFEREBBLEEE X2 EEEZEL
R T IFuG - E T [Rig 4-5 FriRbassEfTitaa s -

N EEIREESA

SR T E YR A R AR - VB M S AR EE % (Bulk Density, BD ) »
FERFLIEE (Air-Filled Porosity, AFP) ~ Fes /K& (Container Capacity, CC ) & f],
P& (Total Porosity, TP) » {LE225RM EMEeE (pH ) K EEEE (Electrical Conductivity,
EC) -

(—) VIR T

1. 2% Bragg Hil Chambers (1988 ) & Huang Ei Fisher (2013 ) f5i% » BUHUFfH
R B ERAEE 3 4% - NBRKFLDUB R R - (B R AR R - Bk
a3 - 2278 FFE (WO0) -

2. G RIRIR TE R - BRTEKEIBE S - DUN ok T E 7 2
BHIEHABEK 10 min » B 3 X f M EEEEE - 56558 3 KEPKE - B
ANBBE - EAREEFRGEEE SR T E S EMER - fFRGP - DIEE
R RS RS K I H - BRSSP (W) -

3. Rt/ AR H ARBRK 15 min (R EFEE (W2) 2@REMEHE RBINE (W3):
AR 1-3 iR T EEE 3 X -
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4. BERHFIRAE - 5 T HPKFLAUB RS - B AZEBK B B RHE S
BIFE - BERBEDUKEEIE SR ER S8 (V) EE3 X -
MRS = (W3-W0) /V (gmL™)

FRILMEE = (W1-W2) /1]/V % 100%

YERZs kR = (W2-W3) /1]/V x 100%

HILMEE =ARFLEE+ARAKE

() ALERE ST

R EBKFHE - INATRE L8k &3 pH & BC {H - E¥ A~ ekt
TTRD ~ Ve bk R (1 1o viv) Regik D (121 viv) FEDAE k=1
10 (w/v) IEAT  BRREDAAE 7Kk =1:20 (w/v ) JEFT - 1 /N DARRIS R T ( Ohaus
Starter 3100, USA ) K EEEE =t ( Suntex SC-2300, Taiwan ) HI7E ({THIEEERE
o ZERERAT  2012a,b)

= FENEEAR TGRSR R E

2013 4% 6 H 7 HAETTFH /T EHE - 5 70 RSB URE 3 - TE SRR E
A (Fif€ 1-3 mm) ~ JEfk T ( BVB Substrates 7A, Netherlands ) » ### ( Euro Substrates,
Sri Lanka) ~ {H[f#} (Kif€ 0.21-0.83 mm) ~ Ve T+ (1: 1 viv) KR+

(121 viv) Fd 6 il - fRoe 2 EMGERET (CRD) - fmH 3 B - FEE 35 X
FofE - BB ENIRZE » FRZE L HEE S0% Y ERERERE - PRZLVYJE i 255k
e = e DL RA PVC A LB DIHERFIRE - 1855 EF H 6 IF2 18 I 2 h IE5E 1 min »
7 H 1 HIFAEBRE - SRS BRI E SCPIIRE - BIRESCPEIREEDE 1
PAREHE - BRI H/A R 33.3°C/26.5°C » SPH H /R IRE 85.1%/95.2% »

VITE RS RIEHAR NGRS R R E

)

=35
¥

L2014 £ 7 H 9 HAETHREZI G Bl el - FOIEPEELTS 4 (87 G0 TRt
Y] 1 7] FEHEEK 0.1 mm > =4 Lem - fE7EFFHER 70 #&EIREHE » DORZIG R ¥
B - STE S BRI ~ IRD e R ERAREEAT (12 1> viv) KR T B iR (1
1o viv) - SRERTRET » seadEiiaeat (CRD) $1-41 - f9ia P 4 B4 - g5 HE 35 1%
i EREEARAE - 8 H 2 HERREY - IRAERE - B kFHEHEE
AN - USRI H/AORE 31.9°C/26.0°C » SPEH/BHREE 88.0%/95.1% -
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Pl e R v B - (R B o s DU RO R R 1.35 g mL ! s
HEXERREHIE (1:1>vv) BB 0.69 gmL” » HEMVE BRI/ 0.07-0.16 g mL™
2R ATLRERE DR BB R LR (101 viv) JEHREME » HEREEN 69% ; 78
B DIE B GBREE 55.1% 5 » BUR HGB A M R » AR 1 R P L P P S i -
TAITPEERL(E 6.5% 5 ABA/K B BRI (1: 1 viv) EBEES - 25k
70.0%; 69.4% » ELERA IR 20.5% 5 A5 - (RAKIEEE (F 1) - fE(LER T - pH
ELEBRARHE 7.4 f 5 IR 5.8 fIE - HEREH/ T 6.1-6.6 ; BC {ELARRHH &
Ve (101 viv) BRFEEE - 3508 0.56 dSm™ K 0.51dS m™ » BB R
PR > ¥ 0.06dSm™ (£ 1) -

= L T EE LR

Table 1. Physical and chemical properties of rooting media.

YRR L2 %
P Physical properties Chemical properties
}[ - ¥ Uz ¥ 7N = 7N adal=lod =) ==Y
Media ISR ML TRARE  BaAKE B g R
BD TP AFP CcC pH EC
(gmL™) (%) (dS m™)
EER G Perlite 0.09 75.6 55.1 20.5 7.4 0.06
Yk 1. Peat moss 0.16 69.6 15.0 54.6 6.1 0.23
5% Coir 0.07 81.6 11.6 70.0 5.8 0.56
) Sand 1.35 39.7 6.5 332 6.6 0.06
e i £+ B
(1:1, v/v)
. 0.11 78.0 8.6 69.4 6.1 0.51
Peat moss+Coir
(1:1, viv)
ek -+l b
(1:1, viv)
0.69 53.0 9.6 43.4 6.4 0.09
Peat moss+Sand
(1:1, v/v)

BD: Bulk Density, TP: Total Porosity, AFP: Air-Filled Porosity, CC: Container Capacity, EC: Electrical
Conductivity.
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= NEHARMEEERCTE

s IR 2R MR - ZBRZM IR - 58 24 HIEA SRR -
DARR IR, R~ VBRI (11 vv) RIBREHAR (1:1vv) 4 &
ITE R RIRBLE - T 48.6%-61.9% » HERA KR LB S IR =REIZ WL - 73l
Ky 30.5%k 38.1% - fEIRECHH > DLESROEH R 5.9 Kb - HA/rERH 5
REUTIR 8.0-9.7 » BEE S IR E IR 5 7P EARE DABRAS ~ T fd ~ YR L+ (1
Loviv) Reifeprt+mid (1010 viv) 4 B ERHER - /TR 12.7 -14.4 om > HR
ek LEEH - DNESRO R ME Z TR R R - (£ 74om (R 2) - FREHLET
A THEREAER A ~ W~ VR - (121 viv) RIBREHAR (1:1 0 viv) 4
T E B N RIRRIREE - BRI R TR - AR ARG T -
AR IR FARBECPIIR R B B SO MR B R (R BASE (F R AR IEFE R A -

% 2. FHR T E SRS R
Table 2. Effects of the media on rooting of papaya cutting.

e FRR PRI SPEIRE
Media Rooted percentage No. of roots/ rooted cutting Root length
(%) (cm)
E¥A Perlite 30.5£5.9% ¢* 5.9+0.8b 74404 c
Ykt Peat moss 38.1+4.4 bc 8.0+09a 11.8£1.1b
HF# Coir 48.6+£2.9 ab 9.3+0.5a 13.6+0.9 ab
VAt Sand 60.0+£10.3 a 9.5£0.9 a 14.4£13 a
Ve R R 57.1£12.5a 8.7+0.6 a 13.2+1.4 ab
(1:1, v/v)
Peat moss+Coir
(1:1, v/v)
YR -+ 61.9£9.2 a 9.742.1 a 12.7+1.2 ab
(1:1, v/v)
Peat moss+Sand
(1:1, v/v)

z BUEFTRPIIEHFES (n=3)

Values represent the mean+SD (n=3) .

Means within each column followed by the same letters are not significantly different at 5% level by fisher’s
protected LSD test.
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= NTERZGEEHAR SRR E

2013 SEAEARGEFHARE] T - AT BEIRR R =Ry 61.9% » BlRgE 4 A il
FIEIREAE R MR ; RefE M iRaER - L 2014 iR | FHRRFEPBENE (M|
G AT E RA GBS EER IR 8 - ANESTE e B A AR R A R M
KHE > D R R R (1010 viv) FRB S IRRE R HA A T B R 2 - DA
FRER IR AR MG EREL R I FARR 78.9% » BHE SN AL GEEH - HAmhd
BB EZIGIRE% - IRIRGE 96.4% i » BURZIG R B B SRR - AR
[ 71 e 3 B ) {55 i P P A B - T AR B PR I T B R B e 15 i P P
R AR (R3) -

AR

= 3. TE KA GRS AN ERER IR 8

Table 3. Effects of media and wounding on rooting of papaya cutting.

ANt A R TR B FARAETE PR
Media Wounding Rooted No. of roots/ Root length
Treatment percentage rooted cutting
M) W) (%) (cm)
Hi%# Coir BN 58.6+9.5 10.8+1.2 11.5£1.3
Wounding
FaliE| 42.1+11.8 9.7+1.4 10.9+1.0
CK
i) Sand Al 96.4+5.4 10.5+1.5 13.0+1.8
Wounding
A 60.0+7.7 10.6+2.0 12.1+£1.4
CK
VB Rk Al 78.6+4.9 9.0£2.6 11.7+£3.7
(1:1, v/v) Wounding
Peat moss+Coir IR 54.3+8.4 9.2+1.1 12.2+1.6
(1:1, v/v) CK
VB D pAIEE 82.1£10.5 9.7£0.9 12.9+£2.6
(1:1, v/v) Wounding
Peat moss+Sand EDpiE 60.7+9.4 8.7+0.8 11.9£2.5
(1:1, v/v) CK
ANOVA
T8 M ok ns ns
ZIGRE W ok ns ns
ITE x ZGRE MxW ns ns ns

" RS P B BN B G 1%HEE K
Nonsignificant or significant at 1% level of F-test, respectively.
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i+ %

ITEVERES - BB E RIS - LR - RRILEE - ARA
IKERARTE - EER RO N EBR AR - ThRE K IIRE (Mathers et al.,
2007) -

TakE A R EAMTERENERE - M EEECEE R - B EE R
/N BELRERE B A B AN - SEE SE EE RE R I R RE R ] LB R T AR R A R RN

( Bilderback et al., 2005 ; Mathers et al., 2007 ) - [fij B8 {7 B &/ by 9 Kz Sk R 2
FLESEFT S ELBT - R FLIR Z2 R EHEFLIRE - R E ZHRFLIRE DL 65% 2 70 %8
£ (Chong, 2011) - 2013 F5{EgH BEERAEE K T+A0HEE (101 viv) B2 e85
R AR FLBR AR - (B IRER  BIRFRR S HEE AR il - i -~ e+
HEAR (121 viv) R (101 viv) 4 TE 58 e B AR S B Rl LI R
LR (TR R S ARG A M B AN (R - TR S 2 R L P B I 2 BRI
TR AR E 2 A -

FRFLUEE B ETEE E K% - NMEREFLER SRS AEIE S RENEE
RIE - RRILEE B REFIRE SR E - MEFYERREE B2 BT RaE
S HMIRE R Z R Z4E T (Chong, 2011 ; Mathers et al., 2007 ; Raviv et al., 2004) ; [

BHEEHKE - KT G AR AEEA SRR SREKE  — TR RAT - &
A K& = AR TR B (B = S IR BB R S R S5/ (Chong, 2011) - EEs
DIER A R E S MO AN IR E - AR fUEE 2R B RS
Hen /K E R - HEHA S AR K TTAN @ A IEFEEEAR 5 MR B2 R B
Ah - HA YEREFTERFLERE TR 9.6%-15.0% » Han B KES IR 33.2%-70.0% » 1R
B ER B O R - B L [ 8 S A B R D AR IR AR -

ITELEREF > pH HHRERERZEE - EF YT a5 H
.2 N pH [HEHEIERAR 2 AHEATFFERT# 4> (Chong, 2011 ; Mathers et al., 2007 ) - pH
HEE BT RINE R AT A - — a8 pH 5.5-6.5 & L HFY#IR - (HEF
LVEYIE L EIE YN RE BRI IRGE S » M EFRERE R CBREY K ER - 7
EREEERY pHET @ fEEINEIEE 25E (Chong, 2011 ; Fischer et al., 2016 ) -
Rl - VA S EHEH] pH ([HE AT AR E K (Chong, 2011) o AGER R R
HE/TEREMZ pH {HI TR 5.8-6.6 » FF&y Ll pH {H#IE ; (HERRO R FHEZERE A

= 4 A

0
\Y



(24) B R R Fe s R 84 1)

ELH pH (HE=ER - AIhFRE P EE - EEA T EEEE EIRE R -
ﬁ%ﬁﬂi’lﬁ% —f& 7Ry EC {EFE/NA 0.2 dS m™ A BRI IRE L AmPE - 1
i Es &3 EC {EZ 20% ( Chong, 2011 ; Maronek et al., 1985) S Es A8 AT,
Ko+ (11 viv) BB EC {EEEEH 0.2 dS m™' » {H 2013 £E5{ER T #84R
K@/Tﬁé\&?)ﬁﬁiﬁﬁl@ (1:1-v/v) % ECHBER/ ME R L NIl 22 -
T&/ﬁﬂﬁmﬁﬁ%ﬁﬁ/\ﬁ’fﬁ EC {Hif 32 h#m » WG RN #EwE - AR R T

8 EC {El R H AR A A4 KR8

TR 2 EY T EEEFIE T BRI S S 2 51k - FFERF
/% (jasmonic acid) ~ }EMEE (Reactive oxygen species, ROS ) @ Z 3 ( polyphenols )
FRYEHNEEE - (R FETEEAS auxin 28 - ST EAIIE > H S b - T2 RUR R RS -
MERE N EMRAER (Steffens and Rasmussen, 2016 ; Xu, 2018) - [ %I {5 EE B RIF] A I
TR - (S EHETEAER - CIERREF2EY 2 HE%7E (Hartmann et al., 1997) - K
ISR L G ra PR - SIRREAEWORZING Fyrsh » AT 15 P - B iR <2 (5
s Bﬂjiﬁﬁﬁﬁf“ R AL AR A FE I % auxin ﬁﬁﬁ@?’%ﬁﬁ HA DA Fe e
T (121 viv) BRI EIREREE R - LM E nTaeicl & Al G BRI
TR ﬁﬁi“@ @ﬁ?ﬁﬁg&&ﬂzfﬁﬁﬁiﬁgﬁ%%ﬁ? HEHIR IR AR R AR
A R ATRE B T R IR BA FREOK - 25 B S Ho s 2
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AR © 2010 « FEE AR E AR M AT - BITZ 2B KR E 2N FTATE 3 -
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Effects of medium and wounding on rooting
of papaya cuttings '

Po-Ming Shih*

Abstract

There is a trend towards the use of organic seeds and seedlings in organic farming.
This study was aimed to evaluate the effect of medium and wounding on rooting of papaya
(Carica papaya L.) cuttings without using rooting hormones and to provide a guideline for
the production of organic papaya plantlet. In the rooting medium trial of 2013, the rooting
performances of ‘Tainung No.2’ papaya cuttings in coir, sand, peat + coir (1:1, v/v), and
peat + sand (1:1, v/v) were better than in other media. Rooting percentage, rooting counts,
and average root length were 48.6%-61.9%, 8.0-9.7, and 12.7-14.4 cm, respectively. In
2014, the rooting percentage of papaya cuttings in sand and peat + sand (1:1, v/v) were
78.2% and 73.5%, respectively, higher than that in the other two media. Coir gave the
lowest rooting percentage at 50.4%. The rooting percentage with wounding reached 78.9%
in average, significantly higher than that of not wounding, indicated that wounding was

effective in promoting rooting in papaya cuttings.

Key words: cutting, organic, adventitious root, physical properties, chemical

properties
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