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Sample

AHA-BP

AHA-AP

AHA-AH

YHA-BH

YHA-AH

Distribution of chemical shift, ppm (%)

0-50 50-112 112-145 145-163 163-190 190-215
alkyl C O-alkyl C aromatic C phenolic carboxyl C carbony! aliphatic® aromatic® aliphaticity® aromaticity®
51.1 6.3 325 42 49 1.0 57.4 36.7 61.0 39.0
49.6 104 27.2 6.6 53 1.0 60.0 33.7 64.0 36.0
36.5 13.3 33.0 75 7.7 2.0 49.8 40.5 55.1 449
30.4 25.9 275 4.0 10.8 15 56.2 315 64.1 35.9
28.7 29.3 26.6 38 10.5 12 58.0 30.4 65.6 34.4

a. Expressed as the sum of the percentages of functional groups in the chemical shift ranges of 0-50 and 50-112 ppm.

b. Expressed as the sum of the percentages of functional groups in the chemical shift ranges of 112-145 and 145-163 ppm.

c. Aliphaticity was calculated by expressing aliphatic (0-112 ppm) as percentage of the aliphatic and aromatic regions (0-163 ppm).
d. Aromaticity was calculated by expressing aliphatic (112-163 ppm) as percentage of the aliphatic and aromatic regions (0-163 ppm)
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UK ob. P L RS 7 e BB 2 R TR o

2402, 7 Fatdc(em) DR o R A 2 F R
A

Characteristic Absorptions Functional Group Type of Vibration
(em™)
2923, 2846 Alkane, C-H stretch
1720 Carbonyl, C=0 stretch
1588 Aromatic, C=C stretch
1375, 1383 Alkane, -CH3, -CH,- bending
1235, 1225 Ester, C-O stretch
1100 Alcohol, C-O stretch
1025, 1040 Amine, C-N stretch
912 Alkane, C-H Out-of-plane

AF B ERRT > SRE 1o pAgB
z -k & ch AHA(AHA-BP) » & jci § 2923 ~ 2846 - 1588 -
1375~ 1100 ~ 1025 % 912 % s #(em™) » %/ 4 2 25 2923
cm™ fc 2846 cm™ % & ¥ C-H s 8L » 1588 cm™ * & C=C
e 0 1375 em™ & 4 -CHy, fo-CHp-s31 85 » 1100 cm™ &
3 % C-Oemug > 1025 cm™ i 4 1 C-N #2u% > 912 cm’?
4R A CHMEY LU R BT G o b Pt o 0
4 i 15 (AHA-AP) » 2923 cm™ v 2846 cm™ & £ 7 C-H v
%% 0 1588 - 1375~ 1100 ~ 1025 2 912 cmt iz ut e i
5T 4394 > i 1720 em? i £ ¢ C=0 4 s o
£ 4 1720 om? & & 0 C=0 g o Ak fois
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Fe(grk E@i ) o B LR A LR &
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F A s amUE o @ 1040 2 1025 cm™ & £ 5 C-N § s oo
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X B ex e i7 8.4 (Fe K-edge EXAFS).M&.%;,%
AR 3
X ks foahit i i (Fe K-edge EXAFS)imilc i 454

1o 4cB 48R 5o ARFY Gl ¥ AR FREEA
(Structural ordering) 2 %2 fe i #ic(Coordination number) > @
fhiv & Fapd R 3 (Fe)enpedt o £ %k £48% 42(Fe-O)enh
B A FEREY S4B R T 9 15 A s aBsBs- (Fe-Fe 1) #k

LREREY 4R T 9 3.06 A sassr - (Fe-Fe 2) e
LEEAEY 4R X 3438 0 A BB A R oAt
A% R8T RS et 5% Fe-Fe_1 £t Edge-sharing(ES)
@ Fe-Fe_2 &_f>t Corner-sharing(CS) -
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Bk BEGHA2 )P B S B iR 0 Rl R
VERRR I RMA TR RRAE DR ;‘%E{ﬁ?
E N ERE S RE o oB) 6ol 7 St & R A
gk ik & (mmol kg™h) > 1 #h R Eir WA F kR
(mmol) o 3-8 2 A v T3 - 2 EFR e & £Rx
e R - AEREEN LR RFHERTARRE
R L R R AFT A g A A R FI I
= #z(Freundlich equation) » 3+ & = 423\ 2 £ 38 Sudicr 11 % ¢
* A = g ;5 (Langmuir equation) & & % s R 0 KR
1 30 A% 3P onE LI PEATRFEFELR
FLgrk R RBPET A LR RMER 965 TR
2 Alehe @ KiEAs+ pl AR g R AT S%a
T R R AR B

Bl 6.5 k&G FEH) S » 2 F 1 bd B4
(AHA) » B 481+ 20%(FH20A) ~ 40%(FH40A) 2 50%(FH50A)
AR By SR BlY VT EREIIEER G P
Poif e o B E e 2T SRAR 30 Ay
B B2 iipae 2 kg RIR 7.0 5ok EMBFH(FH) S ~
7t b e g 4 (YHA) o B 48 - 20%(FH20Y) -
40%(FH40Y) 2 50%(FH50Y) % 2. %8 vt S fr ) »
dRlY T BRI ET ﬁ%;’ﬁ-;‘ﬁ:%cf’ni » 3 4w AHA - &
TG Py Ea g A FH0Y 7% 1355 o At s
B4 % 300 mmol kgt 2t FHAOY 2 w k- 8> &

FH50Y & % w8 % 355 { % 1934.24 mmol kg™ -

# ¥ 3. Freundlich %8 s sic e e st 48 S8 3 )
* Langmuir 8 s il o B 2 hox s g

1
Freundlich Isotherm (1 =KC.n)
e

m
Sample K 1/n Rsqr Maximum
adsorption
capacity
(mmol kg™)
FH 2244.89 0.11 0.9946 2325.58
FH20Y 1895.88 0.12 0.9799 2008.03
FH40Y 1959.65 0.12 0.9972 2036.66
FH50Y 1875.00 0.12 0.9955 1934.24
FHOOA 2160.27 0.11 0.9958 2237.14
FH20A 2117.30 0.12 0.9943 2207.51
FH40A 2022.21 0.14 0.9892 2159.83
FH50A 1907.64 0.09 0.9908 2070.40
3000
2500
— 2000
2
£
g 150 FHOOA
= FH20A
E FH40A
s o FHS0A
—— FHOOA-F
500 —— FH20A-F
—— FH40AF

FH50A-F

0 1 2 3
C(mmol)

B 6. 07 R4S 2B B AL TR PR
Fet3 41 * Freundlich s ficie »mig 2o B rid 4R o

3000
2500

2000

5
3

E 1500 e FHoOY
7 o FH20Y
= v FH40Y
1000 & FHS0Y
FHOOY-F

500 —— FH20Y-F
—— FH40Y-F

—— FHS0Y-F

0 e
0 1 2 3

C(mmol)

Bl 7. 2% A 2 BB LR AL & UK Pt
it 41 * Freundlich s s e #758 2 s 5o & o
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FRETET T BRI £V 0B ?300 kg P2Os ha™ » riv 4 it ehi o<
Mgk > Flptst BF 54 EORE G osnigh s £ MehR F] o £ enfFAs s B4
BEE BRI EERWS c 30 27 SuRT o ke BRALFR
AZ T v G E B B E ¢ B endicdpd 1 iE 1,290 kg P,Os hat > e B
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- v wBEEF 6T 4 2 Brayl g 2 6 2P R

i 4 Brayl &% [fikA 1T CEC R L Ex 4
mg kg™ % cmol* kgt ------ mg kg t------
k% Mean 23 5.76 2.39 1.7 1197 806
S.D. 18 0.91 0.90 2.8 679 342
'k E Mean 40 5.73 2.15 8.8 1130 1080
S.D. 27 0.83 0.81 3.1 513 355
¥E  Mean 139 6.05 2.01 11.6 2002 1278
S.D. 108 0.97 1.11 5.7 1319 470
H 1@ Mean 168 4.82 1.81 13.7 897 335
S.D. 155 0.94 0.95 7.4 799 283
#% Mean 211 5.94 2.81 14.0 2458 800
S.D. 122 0.84 1.45 59 1237 185
# Mean 274 4.98 2.47 155 1230 331
S.D. 183 0.90 1.79 10.0 922 203
1000 . .

900

800

y 700

% 600

a 500

= 400

o

300
200
100

Bl- ~2002-2015 # & & # % B X5 2 3% Brayl g 3 g & 2 477 B o
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Brayl P mg kgt

Estimated CEC cmol* kgt

Bl- ~ 2002-2015 & % & 3 % B % i¥5% 2 4 Brayl B2 2 3 CEC 2 4¢7 ) -

60
= 40 — 8
z / e
3 30 el
g —_—E
10 FU
— i
0
3 4 5 6 7 8 9

pH

Bl= -9 ¥ %O6ATHF2HEpH » F 5 R -
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23530 210 416+329
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2Z v EF RO6fAFHF I Bayl st A I BB T ERT 248

T E s Lk B W CEC AT
Bray 1 #

-------------------------- T P

0 =R 19a 2la 15b 19a
LRGN 2la 20 a 17 b 16 a

v R 22 a 17 a 21 ab 19a

B 20 a 25a 29 a 29a

F iz 0.158ns 0.775ns 2.92* 2.28ns

k= = 35a 35a 29b 32a
¢ 44 a 36 a 41 ab 39a

v R 37a 42 a 48 a 42 a

% 42 a 47 a 42 ab 45 a

F iz 0.943ns 1.36ns 3.13* 1.75ns

¥E M 132 a 82b 70 ¢ 98 a
LRGN 9 b 110 a 77¢ 103 a

v R 96 b 111a 103 b 89 a
B 76 b 94 ab 140 a 102 a

Fig 8.40%** 2.88* 17.9%** 0.553ns
M = 292 a 72d 99 ¢ 172 a
LRGN 168 b 137 ¢ 123 ¢ 175 a
v OB 113 ¢ 207 b 172 b 165 a
% 104 ¢ 257 a 275 a 161 a

Fig 64.6%** 53.7%%* 51.3%%** 0.267ns
7y ™ 289 a 142 ¢ 138 ¢c 206 a
LRGN 212b 199 b 186 b 211a
vB 187 bc 226 b 207 b 199 a
% 156 ¢ 270 a 304 a 222 a

Fig 22.6%** 20.3%** 40.4%** 0.587ns
# 6 362 a 141 d 183 ¢ 259 a
LRGN 269 b 249 ¢ 221 ¢ 268 a
YR 257 bc 294 b 288 b 260 a
% 213 ¢ 401 a 393a 301l a

Fig 12.8%** 48.4%** 31.6%** 1.19ns
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#F &
EVSIFIEE: & T3 g@@%ﬂ,ﬂi‘ﬁﬁ
FERPERVECAPAEFZR D
ot F oo P 2 OMK~Cu~Zn-~ NaﬁECM@
gi%'“iﬁ?N\Ca‘Mg‘Mn‘Fei In &} REFL
PR iR AR K3 A RERR
T EMBEZ R TR e

>\_
it
)
“*1
il
i
<l
Er)
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HEid R 6
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BELApMME - 5L
R A et P 2

RAE b

fE o e
“J

L\rmb
[ & O

(o]

aﬁ;

BMAET ¢k s § e 2T L ALY &

#3
* AR &%~ )% (CaricapapayaLinn) > & # A /4% (Caricaceae) > # *
A (Carica) 2R M > AP EMWLIMME » S XX A8F %4
FENL W ed FEREL BALN o FOPAELD Y FA RS
poa o 1907 #iFbrd h 2 8% (21409 0 1995) o izdp BodeF 2014 =
BT 0 SA A ARG 9 2,450 24F 0 £ A £ 9 115,779 2w
éﬁ#{-%’?33313’b’r§ 203 iR A% HY RS FHNERS G
2 40% > A &R G S5 R 250 (Tainung No.2) » ¥ ik & A 348 5 f#
2. 90% > T ek A A Hdp R AR E T IOR DR R 30 A2 T 2
+ (RAEF - 2014)-
dA AR LT HERER2 (Fh - 2y 0 R 2~3 B 15> e
T2 R E 3 T~8B ! A5 ARTTHRE G T2 EnB T %
AEF AR LS nEDFR AR TR oARERZRERE > A
,ﬁﬁiwwgw,gmw¢g@jgg9aﬁﬁ;m,M;‘T%,ﬁ %
SURRIECE WA W I LR I e 28T B i -
TR &£d o (L ?’W’—*lt‘ 1) e (ﬁgﬁﬁ&ﬂ) & %_ﬁ{ ,%ﬁ,\ﬁ qw o I}‘]LL% _g
I R ﬁ@#ﬁ’xﬁﬂgw‘f‘ﬁﬁ (T i & o 2 4 L 0 (v 3 M E T 4 2EF
o Hog )N & Z AR G W - A S o AR EY %
F 2 e W 5~259% ¢ g £ 4 f1* (Tisdale et al.,, 1985) » H 4k2 gire
BIE7 2 30 2 4F ~ 4B 2 4R 5 % & L Ea ok @ e ok (Barber, 1984)
FEARITF G FIN P FEAAZE B HME T o BTG s L AR %
B4 FRILLFS o

2
o

=

—_

rt H

16



AFPLHFEAREE RREEAAFIN - 2 BB 2R LR
M 2011~2014 £ R B R ARAEE A R Sﬂiﬁ’ﬁﬂhﬁ*’ LA N R
é’%ﬁp.—yl’l,( ﬁ*“t%@&”“’”“ﬂ'l“}’ %]L’iﬁlj;}fklj:_%g\i7$7ﬂﬁ&%&ﬂ¢'g
IP":"%;\]o

ZE -t

— R B BB

d&iﬁ"‘i%iﬁﬁﬁéﬁﬁgﬁ“ ARARATH FR v £ J55R ~ BB 7R~ F IR
B EEF S FEO6BE REIF28B0 R AATEL L 2FAA
e d 32 PRETAASELRKHF R a A 2F RS HREc: 1600~1800
o T ke I EA2 S A (KR 0035mMm) o & FHE 72 Huk i
AR o A p 2011 # 12 1 2014 # 122 23245 FARD
FWEIRIEFEFLAI I RIBER S T RFERERE Y VEFEEA
¥ o

BlLAABAY RAAHE B

I~ AR

2011~2014 &% > B EF R AL I HEE EHERE LB 2 (LA 6 AR
*Flx 4 B GPS 2 TM2 &% 212031/2533190 ; 211977/2533214 ;
211966/2533231 % 212006/2533177 » 4 & Z 2784 & (PtpdA) » 2 F
B R FE Y o 2FkAASEHE 9 BKE GPS 2 TM2 A
201557/2526087 ; 201557/2526086 ; 201558/2526081 ; 201558/2526053 ;
201557/2526047 5 201556/2526042 ; 201556/2526026 ; 201556/2526020 %
201555/2526014 » 2 & + % 2 ToRF-p 2 F AEFH L 2L (SpN]
2-5) 3. BHAAFFE 6 B GPS 2 TM2 &1 206762/2520617 ;
206763/2520619 5 206785/2520612 5 207515/2525660 ; 207512/2525655 %
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207507/2525650 > & & F & 3 T ok kEid R FEGE SR E4p (SpOIIA) 2
Tokg ket (Spd) cARisAA KBS 3 BE GPS 2 TM2 A%
206051/2509492;206047/2509490 2 206041/2509486- 2 & + % % fe (ML)
502 A~ A X Bl 3 B g GPS z TM2 A& % 202219/2524034 ;
202184/2524016 = 202117/2523977» 4 & 2 & 2 T k3 if&wr; 2 (Spd) o
6.737% A N % B3 2 GPS 2. TM2 & #+ 5 208191/2486163;208196/2486092
% 208196/2486141 > 2 & 3 % L 3ed (ML) o Mt v ®&E 2 FHEB(FT I HERE
#)oRBIEE SRS (22 0~15cm> K2 15~30cm) = 4 i a5,
AR > 7 L5 R FE P HEE S FU AT SR
DI CE Sk L WA o EE S

1.pH & @ -k 3+ 1:1 > 12 pH meter ;B 2 (Mcleanm, 1982) -
23 F 2 (M OM &5 ) vt d 2 p 2 (Bowman et al.,1991) -
3K-~Ca~Mg-~Fe~Mn~Cu-~Zn % Na | z_: 2 ICP-AES ip| z(Cooper, 1975;
Cope and Evans, 1985) -
4.P erp) 2t 11 Bray No.1 ] = (Murphy and Riley, 1962) -
& ¥ & (electric conductivity; ™2 EC % 51 )il -k 2 1+ 1:55 12 EC meter
CM-25R i Bip| 7o
(=)~ s is
EPBwid o Wp R RREARNEZATER > EFE » T0CEHN 3
TS EREIA Y c E P AL AT AR E 02 U AR A RIS > Bl R
¥ REF o TR SRR (3R 0 1981):
1.N g Z24 * Kjeldahl ;= -
2.P =ip %2 40 F i3 (Bray No.1)ip) %o
3K~Ca-Mg-~Fe~-Mn~Cu-~2Zn % Na BT R® &7 J}%fﬁv; P sk
BNk
NI R
F1#* Windows PASW Statistics 18 st:*#cdi > 55 ANOVA (Analysis of
Variance ) ip|5% H & ¥ 14 > & ERF X %34 22 (Duncan’s Multiple Range
Test) (72 fF T1oiE %0 & p=0.05FFAL 5 5 ¥ - 3 * Pearson 4p B |+
AAT T RR S RE T ApM -
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¥ atsm
C“BEY RAASEFLEG BRI
BB B H 6 BRAENAZ AASFLEW S S 478 > 27 Pearson 4p
BfEadr o d 2 1857 @, 213G P 2 pH B2 Mn 4R F § 4p
Mo X2 OM~K-Cu~Zn-Na® B.CABAF o ApM 1 L H RS
FravmeFd I P2 a § 3 K KTF TEE O EHRE 2
Cu~Zn 2 Na 4p$f7= § &= > Flpt B 439 5 oobpia R ApRlfe > 2 oL R
RAEAE A NI e H AR &AL Tt F BT o S P o AR £ 9
SRR BNER ¥ RLEE S

1. BBE RAASFIEWS g2 a7

Ap B pH o.M K Ca Mg Fe Mn Cu Zn Na E.C
%2 P -0.155%*  0.284**  0.124** 0.063* -0.017  0.097** -0.154** 0.204**  0.252**  0.089**  0.101**

A2P  -0.153**  0.135**  0.102** 0.019 -0.027 0.057* -0.111**  0.129**  0.164**  0.086**  0.093**

“statistically significant (p=<0.05); " statistically very significant (p <0.01)

TR FEPREG M AANME UYCHT AT BFLEL > FI R w* R
* 'E@'Jiw MR EP A keoje s DREEY BT EGERR AT 0 R AR TR
?ﬂﬁﬁ“i£°ﬁ%%%%¢W*2ﬁ\&lM@@’iﬁﬁw4ﬁ
'riﬁnrs AR 2V FRDEMER AT o P R TR T AR
6T B EAPERE %PHWPﬁﬁﬂﬁ’w%iﬁ*@@$€ﬁ
w,ga%zwﬁﬁwaﬁﬁ&Wﬁ%’F*9H$@@§ﬁ%‘iﬂ%&
W15 RIS R A R BAITE T £ T 11 AR S s
P2 A% 0 LRI TR Y o A AR o

BEAF FEDALEER2KT 0 LEF RIEMT I IE 40 2
67 FERE > EFFANATEREADDS  BEAAFTPFHELEE 10
Tt s M ER B 2 ﬂ(ﬁﬁf I% s TR N T4 3~4 P ptpEd i
BT g o B 0 LR LAY o X FIERRRATITR 0 @ 6 7 PRI %
Pad hFFEErTRF£i0F F1EAASFSE e (ML) 23R
AT iy 4 A > FIPL gk L 2 0 5 — x> 23 6~8 P R AL EX
Pl FHE B AGESEE L o FL T P OAERLRAE § okl > pliR T
(o339 R REHE BARLREBFEIEWA A L Fpt L g
ForEpg I r o FHFRLAANIIPTEFAARADAG RFANSY
O 0 FIt EARERAT AT« B e AT IR B 0 R 2P BT G R
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B LHHTE 0 R AR JFUE RIS R R L2 TR
B ERPES A HE FLEAARRRR T L RE - L RE D S
e AR R F AR A B0 2 11 VAR TR LR RERE
P REFHEL
200 20 LBHE
9 AN 3 1% 1
%ﬁ 150 Eﬂ N 1
§ 100 g 100
g 50 £ 50
0 0 e
. R o BHIE
= 150 €] l l l .
£ £ 10 | 1
5 10 5
z H %0
Ma 50 &
20 0 [
~ HHIHE ~ T N
i 10 £ 150 ¢ T T T
£ g
& 100 210 ¢
2y m £l
I 0

Month Month
B 2.8 By %3 FAREANEFIL LG 50 mg )

S BEPFRARAASTHEMEBZ ERT

Sl AR R A AR S 4TINS 0 3817 Pearson ApREARRBE RS 4T 0 d £ 2
BEv@Ea EMPZzEEN-Ca~Mg-Mn-Fe 2 Zn 2 F EFLApMHEL
BT PER ZEAS N-Ca-Mg-Mn~Fe 2 Zn g & 77 4p$34 4o o

BAERFAAENBIERM G N FRERAERES (R3)>
AP HFEMA RN ERER 8 EREKF o £k RRST6
TR W R ERB 0 AT ERE o J R AR A E R BTEE > 1Y
FAAATREF > DHE A TR Y RIS B Rl
BARAEMELS ST AIIR6 Y T RFLBEL TR OES10
Wz EARS 3 LB SR FHEBEANSHRFAATE B LI
?%ﬁOWW%&%»ﬁmegﬂ%w’Bﬁsu&a%$ B2 E @ iR by
#H D9 IERERBT R F R B FEL éjLNmVA‘iJ:nb"i‘gén"ﬂ}
d 227w M NEP kRS T ApM 4 Tl 5 82 3 35 N P eng
Q&ﬁ*L”°5”*‘@ﬁ@&ﬂ?ﬁkn&ﬁhfﬁﬁp%akﬁﬂ4u&
APHERARALEL O PR L TE > MM E LSBT ERARR LK R
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APIT 0 B BRTH R R AR ERATE SRR RS 55 B
ﬁ&%ﬁkﬁﬁﬁﬁﬁ@%ﬂ$i99QQM@WT%Oﬁﬂ’éiﬁﬁa
ié%tié’i%ﬁ%ﬁﬂmﬁ%@%%@’é$%¢ﬁ%ﬁbﬁ’ﬂa@
1 F AR (S 2007) I AAENF AL 2t A H A
7~10 " @ - 2R AK G BB 30T o T EMF R A KRR S o
SAPHBR DM ERA -

23 BFRIRFAASFHEEE S FAPM LS 4T

ip
N P K Ca Mg Mn Fe Cu Zn Na
4
N 1.00
P 0727 1.00

K -005 -0.04 1.00

>k *k

Ca 093 0.68 -0.06 1.00

*k *k *k

Mg 071 054 -0.06 0.72 1.00

>k *k *k *k

Mn 042 0.36 -0.04 037 035 1.00

*k *k *k *k Kk

Fe 082 0.54 -0.09 084 064 049 1.00

*

Cu -001 019" 001 -0.04 018 -010 -0.04 1.00

Kk Kk *k Sk Kk Kk *k

Zn 0.60 057 -0.04 055 040 052 063 024 1.00

* * *k

Na 019 011 -0.08 020 0.22 0.14 0.20* 0.07 015 1.00

“statistically significant (p<0.05); ™ statistically very significant (p=<0.01)

Fjﬁf%%ifiﬁ?; CAER LT RITRERY AL AT e
R g, FI5 org (T cnd 8 BB F R Mo Fh e VARG ERF B
Mg A g oonfh e BPETF R R L E VR 2R 8
Foofo s R AR 2 4 B P T 2 5 4 3 (Cooper, 1975) - d AP BB
CEIE YN TN 7T ﬁﬁﬁ%%*%%%ﬁ%ié%ﬂﬁﬁiﬁ%’
Bd Ao T REIEMPA G RSP M LT K ARE%R Y FR(E
4) FHRE B A AR~ ERR > 26" PREALHIFH WAL E
s TP Ae g T RRRT 2 E @ e R R A Bk 7 B erde ’ﬁ”ﬁf‘f\@ﬂr’“?
Tipts A g BT EAR
)’a' B EE®RA

X
3

FWo APNEHAEZE K3 pAEFELF R
oo VAN RIERARE S ERR IV AER - A F
AR 2 LR FHHA > B EE% 2T R

* 3 ©
(=)
=
N
Pt
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Epr b 23 90 > BT BRI TR

$4 % e
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Soil available phosphorus dynamics of Papaya (Carica papaya
L.cv. Tainung No.2) in Kaohsiung and Pingtung

Yao-Tsung Chang

Abstract

The research focused on the soil available phosphorus dynamics of papaya in
Kaohsiung and Pingtung. People from different districts apply different
fertilization management strategy. According to the result, the soil available
phosphorus level is positively related to K, Cu, Zn, Na, O.M and E.C, and plant
phosphorus level is positively related to N, Ca, Mg, Mn, Fe and Zn. The plant
phosphorus concentration changes with month. It increased from March to
September, and then decreased with temperature.

Key words: Papaya, Soil phosphorus, Soil fertilization, Plant nutrient

Assistant Researcher, Kaohsiung District Agricultural Research and Extension
Station, COA.
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Table 1. Impact of orient melon inoculated with AMF on soil content.

EC OM Bray-1P Ex-K Ex-Ca Ex-Na

pH Ex-Mg
JJZ (dS/m) , (v (mg (mg (mg 1 (mg
) (1:5) 1 1 1 -1 (mgkg™) 1
(1:5) kg™) kg™) kg™) kg™) kg™)
* %
sx g 1.14 6.49 19 135 123 3,058 521 391
K
sx g 1.51 7.48 3.10 244 382 3,462 528 348

(z) At

1 1A T REC)~pH 7B HF 2 E2N-P K~ Caz Mgip| z_:
JHEETAR MG k=1:51T X R WiRis 0 L ER R F(US5971])

Bl opHE™M L ok=1:5> Tf— | BRI TIREPIT FPFT R

7 L~ 47 R (TOC) R % o 4 gk Bray No.13 11 » 49 ~ 47 2 4% 12 Mehlich No.

i BB E R thb%" =+ 5 5k 2 R (ICP)R] 2 -

2. {EAEA 5 ¢ A A 452 = (Miller, 1998)

RS 70°C %5z 48 hrort Bl (54 RT-04 > 1200 W »25,000
RPM) #-4k e R4 RE A7 § 2 Bich B IR E 217K
(Elementar vario ELIT) & 7P 2> Bk ~ 47 ~ 47 ~ 4% 5 P g i R AR & 2
(S B EZ R T2 QR BT :Ff; k3 % (Inductively Coupled
Plasma Emisson Spectrophotometer , ICP; JY ULTIMA 2) ip| T 2 & 12 & 84 7%

LA
3. FTE & IRl
AAFReREZEY 25% (wiv) KOH$t it » £ 07 0.05% it &=
(fuchsin) &7 ¢ o 4 d SE IR FERL L F (£ o4k > 1998) -
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Fig. 1. The inoculation of AMF with orient melon
improves seedlings growth.
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2o A PR EAAET A ZERLEE
Table 2. Leaves mineral elements concentration of orient melon plants inoculated
with biofertilizer.

N P K Ca Mg Na
(gkg) (gkg®) (gkg) (gkg®) (gkg®) (gkg™)
* i HR 22 a 2.8a 20b 69 a 15a 1.48 a

31

R OTER 22 a 1.7a 40 a 69 a 18 a 0.54b

Means within each column followed by the same letter are not significantly
different at P <0.05 by Duncan's multiple range test.

2Z s A RN P e i ERE & T
Table 3. Lists growth conditions and infection rates of orient melon plants inoculated
with biofertilizer over 4 weeks.

AMF
. Plant Number
e colonization height of
. Rate ( crr? ) leaves
(%)
e HE® ndb 112 b 19b
SR o
i ® . 638a  18ra 223
e HE® Ob 148 b 24 a
[ o
T 4 e 729 a 159 a 25 a

Means within each column followed by the same letter are not significantly
different at P <0.05 by Duncan's multiple range test.
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Table 4. Impact of biofertilizer inoculation on orient melons yield and quality.

Juice
. . Total soluble
g Yields extraction solids
= ( kg/0.1ha) ratios o .
("Brix)
(%)
e HE® 832Db 82.2a 13.2a
T iR R o
_________________ Tk . Ll9%4a  829a  133a
o HER W 1,180 b 815a 149 a
ki@ w e
T 1474 a 82.3a 15.1a

Means within each column followed by the same letter are not significantly
different at P <0.05 by Duncan's multiple range test.

AR BEETIAG

Hussey £ Roncadori (1977 ) 48 4 b 2 F1{E R = 19 F AR A (Pratylenchus
brachyurus) % & 7 ga2bp 2 AP tRiE M Rm A2 T a7 FliEad £
SR RS

2% (2001) %7 RATERIIESE T ;ﬁ+i£’ﬁ{i%&m4ﬁﬁ
51 A2 T BB A YRR 2R EARN 2 AR EY
esicular-arbuscular mycorrhizae ) B » iz — IR = aIE o
¢;%%ﬁ§g ol BEB IR BRR S A S R
FRRBERAHEE > HERBEARAAELEF AP ZR G > 7 i £d g 420
(Infectlon site) 2. ;hﬁ xth:}fg’ ARCIBRAE BE o X FIRRES R
FTVEAERRERSE > A TRMA LT 2RN BFRI I T F HF a2
IR ‘ﬁfEHE#?'VM'J:%'% PR R TE R 2ZE T o

FIFUE Y Jmtym € B b oh2 IAS IR d 207 BB ST L%
Yoo A2 ggs, AL F e s HEicad 28 BEERAAE S Hiea
Rk R A °ﬁﬁ?fﬂ"*‘?@ﬂﬁ'ﬂ~T“??i%ifﬁﬁ%ﬁiﬁ%uﬂ
P2 A é’ﬁﬁﬁ *&%ﬁmm%~@wﬁwaﬁﬂ,%%ﬂ%@
B HREFA T {&‘fﬁ‘7 Bl o FAIT- BRGLARA T o £ H P 1l
(PR THRRFE UL B e g BT FRT L Fusarlum
oxysporum &3 ficHEE koo 1 :L FUEES 3 0 AR e ¥ L AR AR
HFAEAN S RFLECELFiof g i 25 Fock e BKEz > 70
Thielaviopsishasicola ZE %&£ + (chlamydospore) 2z & # > 8448 4~ 3« i ¢}
X}I%Tﬁ' (2 »2007)

T ki
—

N
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ARHRRAME PRI ERERRE TR B (2T ) LT
FEREARCRAE STEWESH KR F- AT
RERMT R P AL LA A LR REA S (A2 B2y
3) d SRR AT R SRR BT TG L R K B
TH S
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l

I, AR EERG -2 H AT TR
Table 5. Nematode number of orient melon plants inoculated with biofertilizer.

Root-knot nematode

Eam 1 Root-knot nematode 2
B ( numbers/100 g ( numbers/100 g soils )
soils)
¥R 162 a 68 a
Gk 441 20 b

Means within each column followed by the same letter are not significantly
different at P<0.05 by Duncan's multiple range test.

Ao e fipcd vt e BIGA A R B RCR Y RF)
Table 6. Root rot of orient melon plants inoculated with biofertilizers.

femtad (%)

e

i 67 13 p 67 20 p 67 26 p
HE T 0.23 8.30 203
7 0.15 1.30 4.70
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Bl 2. 7RI &SRR Bl 3. & FfEIRA & kin

Fig. 2. Growth conditions of orient Fig. 3. Growth conditions of orient melon
melon plants inoculated with plants non-inoculated with
biofertilizer biofertilizer

E o BRFANAET TR

e BRI Y3k E2 \ :
Pk 2 P IERGE  FR R R T A o S R R E USRS
fade it E I (Eo de g ficd HITR2 JER R H Ak iS4 &
P BAGE L IS F RN F el SR B E
M BN REAFEE o ARREEHTRABRNET H
~63,020 ~jz » (%) o
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Table 7. Impact of biofertilizer inoculation on orient melons production costs.

o FREA BBA I for
(%/0.1ha)  (%/0.1ha)  (kg/0.lha)  (~/0.1ha)
Lm HER 0 0 1,180 123,519
G S 2,000 1,600 1,474 177,100
s HER 0 o 1180 271400
FE L 2B 2,000 1,600 1,474 339,020

Gir: & 27 T8 230 <

TR
¥R % 230x537=123,510 ~

7§ % : 230x770=177,100 =
K

7 % : 230x1,180=271,400 =

7§ % : 230x147,4=339,020 =

A H R EIE 4 2 TXB00 2 =2,000 % AEEE 4 2
7400 2 =1,600 & > i1 F 1,000 % 4 Fse e g
* 4,600 =

RS A R kg

177,100 —123,510—4,600=48,990 = (% 38 %)

339,020 271,400 —4,600=63,020 = (*k 3 %)

o

(+/0.1ha)

AR LAEE X ELEE G
AERIE T FEARGLs REE
d*%4$ﬁ$9ﬁ*% ﬁ%ﬁwﬁ’@ﬁﬁwﬁﬂ’jﬁgﬁi%wﬂ
(AR FAEBHRF) @ * > TSR T 7 BB EHRE ~ 53> & Bad
G RBEFAREET -
FIFELOERARATRASF AL, BLRN ) B2 & AR
BERSFENE SRS REERIL S RFAERNE > TR T F
FARPHBCHER RBEFTET AV ERI @R BT > ol

LfcE o

R R TR L
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Research on application of biofertilizers to the growth of orient
melons

Jui-Chang Huang'., J. C. Peng*., Y. M Huang'., H. W. Huang 2., G. C. Lin® and A.
X. Zheng®

Associate Horticulturist, Tainan DARES., COA., Executive Yuan®
Assistant Horticulturist, Tainan DARES., COA., Executive Yuan?
Researcher and Head of Division of Crop Environment, Tainan DARE ., COA.,
Executive Yuan®
“E-mail: jchuang@mail.tndais.gov.tw

Abstract

The purpose of the plan this year was to develop the practices of rational use
of fertilizers for oriental melon cultivated in plastic greenhouse and evaluate the
effective of biofertilizers on oriental melon. Cantaloupe facilities of vertical
cultivation, application of appropriate fertilizer as a starter after the entire bedding,
grow selection suitable for cultivation of melons media and inoculated with
mycorrhiza in demonstration area, phosphate solubilizing bacteria treatment
demonstration zone for growing period, with strong root and promote the
absorption of phosphate fertilizer. Demonstration areas through inoculation can
promote nutrient absorption, reduced sodium ion uptake, compared with the
control group, Yyields increased 25~43%, total soluble solids not difference. If the
plants were inoculated, Na* concentration was decreased, It means that inoculated
may disturb absorption of Na’. Demonstration areas compared with control
districts, numbers of nematodes per 100 g soil to reduce 48~118 and reduce black
root rot, increasing benefits of 48,990~63,020 NT per 0.1 ha.

Keyword: Biofertilizer; Mycorrhiza; Phosphorus-solubilizing bacteria; Oriental
melon; Soil-born disease
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Hualien area.
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Fig. 4. Relationship between soil-pH and soil-P
(under 10 mg kg™) (the data of 2015 as example)
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Fig. 6. Relationship between soil-pH and soil-P
(21-50 mg kg™) (the data of 2015 as example)
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Fig. 8. Relationship between soil-pH and soil-P
(101-500 mg kg™) (the data of 2015 as example)
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Fig. 5. Relationship between soil-pH and soil-P
(11-20 mg kg™) (the data of 2015 as example)
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Table 1. Table of soil properties analyzed by HDARES (the data of 2015 as

example)

B R Tfu RiR RER BT B & & 4

H mS/cm % mg kg™
S$104001 =H# ¥ 136 * = 7.8 0.27 2.6 81 24 4815 127
S$104001 =# ¥ 136 & k& 7.8 0.36 2.2 94 14= 4706 119
5104002 1 3 E 1.7 0.34 15 275 59 5449 75
5104002 2 % £ 8.0 0.14 26 156 27 5030 117
5104002 3 A /f\,;% ¥ 80 0.15 1.8 500 83 4514 80
5104003 %o kf& 7.3 0.26 21 100 26 1211 128
5104003 EX k& 1.4 0.25 1.8 81 18 1294 78
5104007 520 A8 phy 8.0 0.12 0.8 163 13 4468 68
5104008 % 1 v r 6.7 0.14 24 175 367 1547 339
5104008 A1 v r 6.7 0.13 1.9 125 347 1637 407
5104008 % 2 v B 6.5 0.30 3.3 150 374 3008 364
5104008 K2 v B 6.4 0.23 42 138 346 1363 397
5104008 % 3 v r 6.4 0.11 3.2 25 197 1425 470
5104008 & 3 v r 6.7 0.12 3.6 59 235 2083 523
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Fig. 10. The amounts of superphosphate
purchased by farmers in Yilan and Hualien area
in recent 3 years. (Unit: Tons)
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Fig. 12. The amounts of #5 compound fertilizer
purchased by farmers in Yilan and Hualien area
in recent 3 years. (Unit: Tons)
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Fig. 11. The amounts of #1 compound fertilizer

purchased by farmers in Yilan and Hualien area
in recent 3 years. (Unit: Tons)
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Fig. 13. The amounts of #39 compound
fertilizer purchased by farmers in Yilan and
Hualien area in recent 3 years. (Unit: Tons)
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Fig. 14. The amounts of #43 compound
fertilizer purchased by farmers in Yilan and
Hualien area in recent 3 years. (Unit: Tons)
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Fig. 16. The amounts of #4 compound fertilizer

(Nitrophosphate) purchased by farmers in Yilan
and Hualien area in recent 3 years. (Unit: Tons)

104

45

1B SER(20-5-10) | - i w it
3000 g
% 2000
AE
& 1000
0
102 103 104

R
Bl 72837k H Rk s Ly s
(20-5-10) pi-% & (H = : =)

Fig. 15. The amounts of #1 compound fertilizer

(Nitrophosphate) purchased by farmers in Yilan
and Hualien area in recent 3 years. (Unit: Tons)
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Fig. 17. The amounts of #5 compound fertilizer

(Nitrophosphate) purchased by farmers in Yilan
and Hualien area in recent 3 years. (Unit: Tons)
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farmers in Yilan and Hualien area in recent 3
years. (Unit: Tons)

2 ~104 F 117 B xR o2 & (H = ~/e (40kg))
Table 2. Prices table of fertilizers purchased by farmers in November, 2015. (Unit:
NT dollars/ 40 kg)
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