TSR T 2w 4 Rk P BT 2 39-46 (2008)

R EEE CERG: - SEF-y ot X
8 fr
LPHAFEFL A K

EX;

W

AR FPFRT R ERIEY AFIEFRT I AR R
BBt R L EREFEFALNTNE > FRITHFALZ SRR S ATRE
Fpos zE > Fﬁ&gn E3F: LLAE Ao
HLER o Bz JHERE A0 BFHEBIBEIE > FTEBER FTAILE -
B ATHI o EFH I A A ERIF B G R RFED
B~ 2 WL g E 8T o 43Pk 48 (soil test kit) B2 F é’_g GRS ,;El.vz,.a‘?
WAL E L PR Y T TRR & R
AU o B S A - RN SR Lo S e 2 SF = AR S 3)1\Y K1
( Electromagnetic induction detector ) 2_jp| & £2 i@ 3} 3 gave 4 jp| i@ ¥ 2 AR ¥

w&’WEM%@V%4¥L9£$%pH BMERS B TER

PR o TR FIRSR T R BT TR G oo

TR VITAREET 2 Ry o AR P PE L R T AT (pH A E
RT3 G BT (%7 & -7 HR"T & i
YR RlEs EC R REFDAAM » 700 B Tm@p 2 ad R @k

\Aﬂ~/é{$
'475&’ 4.:5-

4|
-Qu‘,

A p R AR SR 2 LA HES TR L
V-G a2 a4t (37, 1974) afid 4 L
Do A RS R AL R PRSP DR B R
WP AEsTFE LA F L F o d (SEEF R T 24 F ¥ - g,\%é,\j;i
Bk (3,2000) 0 2 e BH T § B FHEH 19 22 £ 2

> ek (P, 19815 58,1974 )0 2 3 gase sl § (v 4 4 ,gt_ma ,f@_
BELTH B Bl RAfF L FFBEYEAE %
AR R A AR

N

A

&
/4

T T
. == _\{g,r

=3
af
o

ETIRS

z

[y
yc
el
(. ,‘n\,l*k

>l
=)
=
=

39



§ g i 25 RS £ B 7
3w 4 g K

R EZehd w4 e 53 gﬂ:_,’_ﬁﬁj' LR €A %‘r; 4 F ﬁﬁ’figﬁ?’;éi@f’r;}%
4 & AF]F o WA ko ”T‘Eluq"#ﬂ*ti‘f%‘/ﬂ\ﬁl‘ R 8 T
F #* w4 ’J,,T}q-\ faEA IR A Gt A kR > d S
AEATR DR LS AR IEA R RIS PEITF S A E
B AR BIEBZRY ER Y LRAPTOSF AT DRAR
(intensity ) 2 % & (capacity) 7 %7 M % o #73) hig & 8 B 4217 % 049
PP TR jch®d 2o FE AR r 2ty %t s 2 (5,1994)-

gg 4 ﬁswi 27

m—\g-\'%

SR A, SEIPES
IHFRERES LR FH R RFLFH S T2 0 F R
F8 #-#t /% (Saito and Sugihara, 1986 ) foa it #eie «ip] 2 (Stanford and Smith,
1972) » # i@ﬁj%iﬁﬂﬁﬁﬁﬁﬂiiﬁWoE%ﬂ%ﬁﬁﬂi#%
Moy Y > ¥4 2 T A
=~ 2 EaEp
B $eX B IE SRS NI LT E § S U IR R
CRAEAAEF A A 2T A A o JFRE L EW A PE B 2
"7‘:‘-?‘ '“54\*?” E o Rl R AR A I ERESE SRS
LEE - AN %ﬁl/;f;@g GRw daEaed ew s kR g E o S
mg\;@a IEEREF LI CHE L AR TR B
WLETEEKR G LA o e F 2 AR AAZ I REEETEED
grEoTET Bt PRI (3 F 4 2001; 3 2005) o 2 3EPliE 45 (soil test kit) B2
Fohn FEFRPOAPEHLCEEL PR K R P T Ao
CIFTRANERACEERRIEY FREF OERE > 2
Bremner % ( Gianello and Bremner, 1986a, 1986b ) er:h%;’.i’% BB EREY
PAZAR TG BRI 22 RY L (FRE,1064; 2 R F, 1992'Fanget
al, 1994; 3 1995) o I 4afcd 4 (2001) 1 mT #fik 2 (5 X Bt 4534 5
FRI LI B F 2832 c BEHTEEBEY 10% KCl 55
B KCIEB2 2 kP08 2 §F 3 R EGTHAZE2ZF 2 ER 57
32§ RV By 57}7]“}50‘}21 ‘3%9 KCI B2 2 £
7F B2 EP2 § % F e 100~150ppm 2

v

14- \\\;gy
ol

4~

[}

\

= ﬁ,@”f},i\,'f@s'ﬁ/? SPES
AAMEREOIEER PP RN AE PR g R R O

40



G R e X e 4 ke R 2 et 39-46 (2008)

Ao EMGHFREREATT 2 ERIA A T A EERA TR
a»u%%ﬁi&}&&&%oﬁw??EM%ﬁ@&@ ( EMI: Electro
magnetic induction) WP A§cF » B2 FF LS o kv 2 FEEFILREHEF
BRI o APMZEE T2 5 B TRA RO RIBITAEIELTLE
Bl Erapnbr T EAR o Fl G EMI B E - fa i & ~ posg ¥ F 2bpligfr 2 =

ERUE SOESE TER UERE -3
0T EA R B R A e T %F B ke g B
Bk 2 LR % EM38 L3 e Rl PR @ ERTHR
ZRELG B LT ERLEAS GBS - RS AT RS
AR AHEPRFHEEE T I g FIRTERE AT
AAMERLIE PR Y EM38 T 2R Bl E 1T 0 S AT ik it 3
M ZERE 2 Brpggd (Y % 4,2002) - 24fr% 4 (2002a) 45 &1 EM38
2.3 Rl RS (T BN AR TSN ) ¢ B RIS EAe 20
Az plEE GRAEPFTEwS 2 ple@F2 pMEd s HY & pH 2§ ok
M~ 2fdm 2R dREF oM BT EARAE (EC) 2R ]
Gl

-
=

E
7

WMELAM  ZF B ERRG MAAAM 0  EM3S G A F L 2 kA
S BBFHARF e BPE bke X EEWL R e
e o~ BRI E

THEAPT RS EY KRG g B0 T3 2 G 0k A il

%’*ﬂ%ﬁi?ﬂmW#L%ﬁﬁﬁjﬂiii%°*%ﬂ%%iﬁ¥@
i fhfe Pl T B A EC B Hp|EE 2B B~ om s LT
HE2 ;R EEFI AN (2 ”Azm%cmM)om+ﬁ¢@%§§%
KplE 2 BC BiIr a6 g s Aoz iy HPIE O R* TR

B& SR BorE 2 #icid4p § 4517 (Rhoades et al., 1999) - 2 4&fr (2006,
2007) ip 4 R BRIV EEFFRT AP EEIEECHFREF L EF D
o TR e BT (TSR ST o

BT BT HF TS

?%?H%%E¢Wf%ﬁ‘***%*¢ﬁ%ﬁ’Wﬁdﬂ?ﬁﬁﬁ
Adm B e d N BTEHOBET S TS A LB (5, 1995) T
%rﬁkhwﬁiu»gﬂ&#*ﬁiﬁﬁaﬁﬁlk"éﬂ%QFﬁ£$°
WAl Y g ZEA T 0o rg,Luvm;a);,a,é:J(wp ARt 45Em
w,ﬁ%%ﬁw BIFERN A ERNNAEZEE S LT RE
2 cuiﬁiﬁ?ﬁﬁi’mw#@% mﬁ FG BT HIcHF A

41



4 B R g B

Eadm g 0 TR RRE R IRERE B AT R IR ES
EE R iﬁwﬂ“ﬁﬁﬁﬂﬁ9°(4i4 2008)  #F H s 3
3

gisz?ﬂ:km—affig ?‘ﬂ}jﬂ\‘?/mz\k\iﬂwiﬁ F]3F 4e B R oK
A N AN S (’Hiff»’k 2003; H4rz2 ,2004) -

AN I EC TR EV AR SFERE R
EA TP I EY AL T ER g4‘:}4/,,\g3g s H P X U F Bl

B o

M A

EHFHAE A A T ERF B BEEFH AL P
g XM o d A BT HY BB FR L SR 2 o
AEE FF - BB A FHAE FEERF K 2L T HA S
WAET EF S ARE A (woe fed F, 1978; Constantinides and Fownes
1994; Douglas and Magdoff, 1991; Terry et al., 1982; Norman et al., 1990 ) >
- B F ARG R R AR R AL BT

%0 FHY i R "P’$;m£ﬂ7b»&?—r$9%'“"t’ WEHY 2
fﬂ¢$Wﬁm$$%%%mﬁﬁ’ﬁ%%é@ﬁﬁﬂwﬂz?”lw” A2F o Rl
Bt SRR GAAY I PF LSRN THY AT R SR8

ez £ mijif-ﬂ g3 5 = & (Clement et al., 1995; Jerry et al., 1982;
Stump and Binkley, 1993; Vallis and Joned, 1973) > 3 - %84 & i“? HF h
T Y S P
& (lignin/N) = & v (Jerry et al., 1982; Stump and Binkley, 1993 ) » & —‘F’T
fe A H % 4 % o2 § gt & ((lignintpolyphenol ) /N) = F 1t (Clement et
al., 1995; Fox etal., 1980 )« ¥ ¢t » H i JEE A f2 e A o 5F ~ S e % -
LREZE > 4 R MEHY §
- XY UERIEEY AL U ¥4

FWE G BB IR A P a > B FE BE e
SRR ) Pt U RN SR £33 % Bls (2 4ok, 1999; 2, 2003, 2004a,
2004b) EYPFFarsr FRTRE gAY AR I EDFPRTE AR
BOFL2ZFREAFEREEFLALNTT NE S ERFHTAEZ WﬁFﬁ‘r L5
aﬁ%%n°“¥’m#u$% EoRE e 22 A% Y HL R0
Grrt AL o AR R P S FITR2 R I Y B AR R B E

42



FHR T 2 T4 R RIHERT S 2 39-46 (2008)

RAEZRA (32 F 4,1999; 2,2004a,2004b ) £ H g5 (4 F]4 7 # B
/:_’«—_&7 ‘I‘li\‘i“'7 ]F*ﬁﬁ/{)§ orﬂt‘* sy deip 4 £ LU *7;’;’1%’*?7;%&%1‘?’9:',,',
HLEE (224,1997, 2 % £,1999; 2 4-4k,2000; 2 & £,2002)

FWRD 2w TR R BT 3F A

1 4fe (2006, 2007) 4, 91 4 w;w;;;,r**%]f o sk B A e R
T_34 i/g EC &> # IE‘ﬁ,;}’g_)‘%";&gW_L 5’;«;‘; o % ?LT&?‘ iz rg‘ﬁ: §(§ o e N AF H
FHAYE 0 FPE 2P RO T AREIMEC BT WEREZ FE
W BB R RFLLER NG BB FEFF EC BITLHEEITL
RYppE o D F A T 7 F] S
S EF R (2 HERD)

PR P PR EMEE 0 L5 23 F & (soil reaction) » 14 pH
B4 cpH7 57 Mo pH ¥ 7 S pH <37 Skt o 2 3E pH B &
T end £~ 2P LHME ~F P 2 M2 i s G B E
PR R A FOE L EE R P BEESF L AR 4 S E H s
TR T HANES R MG AL AR I P o T
b IBBRH AP > BA I EFRAR BN R A AR ik
BAaz s b EREWT > L ERESZ L o EIABRA S BPFRA
TR o f TR R o

‘i%ﬁﬁﬁiﬁ

FWER O AR AR R RS 0 V- B &R
£ B B3+ 2 7 £ (cation exchange capacity, CEC) » — #53 # 5 & 100
o2 5 £ (me/100g) ¥ 150-300 > # & 5 475 ric 4 > 34 3 35 ik
%“%%4ﬁ%’%ﬁ$“%%ﬁﬁ@€°—&ﬁ€°i%$%?§§—

o ek A R T ST RS
3\%%?iw

BBt Y 02 4 P ARZLARFRRETRZLFTERE 2 F
% 4 B E 324217 * (antagonism action) % $2E4 ¥ * (synergism action) > %]
wk%g@;%&»ﬁi%ﬁ%aﬁ%gaﬁ4£4§wxaﬁm(%,

1995) o T & fh 4% A 4 AR $HE B M G I sk A dre o LT
L B PR Es (TR ﬁvﬁi,g_fiﬁv;\‘jzltﬂf; ; Pt s F]pl ii,%%év\%ﬂj%@t

TARIBRA T OUER  BREY BAR L AAF TR % (3%,199; 3,
2005) e
LS

43



4 B R g B

i%$b§ﬁ§%§%¢®&’ PRSI ALS DR
Ko PRz FIRRE A 2 @s#$£“§+ TEZF FEET FRER
EVHARTALE %é@%ﬁ%’@ﬂaﬁkﬂﬁﬁ k2 x5 piedd
Y2 R/ F F o AFERZCZEIPHERIT IS R A2 2%
FROIZERS TEEP22F5 328 AWRALE A F2APM T 4]
i (2% 4,2001) w=ip| 2t 3 EC @ de s/ pr > B gkt £k
Fop-rnd AT RS o
I ~KwG A

WD FaA LAkl 2 Y 2 KRR bR 0 b AR

BL oA gA LR RmT o RET R RF ACKBER LS mH IR

FAMFEERM LY TR G P FTRRRE S EE S A
ZRFPHREGEZTEHR B R EERS o HRfrr (2004) » 3517
WHEH A 35Cenmy ix 2 THtFchg 2 IHFF N 25C - FR G % -
o4 F2 ECTRf % 5% (2,2006,2007) -

L &
A48fr22004a° 7.3 2 TIREL Tk o KWFEF o - & Ru kIR

A& o P ERBRATHET 404416 F o
3 48fro2004b- FHEEG G (L2 ) Th 3 SRR YEFRHETR

A FF4B0 32540 PEL R 2468 2 56-59 F o
T 4fr 2005 L~ TR Lo (TR ZRLEL B o PREFTRTH

SR BELR €Y 0519524 F o
3ﬁﬁom%o¢ﬁgg4§w4%%@wﬁﬁpﬁﬁ@*o%igﬁﬁ%

117 ERPHEFLETHL 2 128 F o
34512007« 3 R w J 3w S wRE RIBTF ST o B4 € B F

1L ERPHEFIFETHRL 130 F o
U F L F SRR LA FIA A - 3 4B e 0 2002 0 HoiE A plw R 2

BUFzRAGHFEL TR RRE () W27 34

LEFHE 30 F o
HET AR - 28" (LR 1FF)-2003 FHFHF Hi- Y -

¢EPR LT 153 (3) :178-190 -
ﬁﬁ*\4ﬁ#omMo4%ﬂ$%ﬁﬁ74ﬂk it BT B

HE R g 0 207224 F

44



B R 2w S e R PR 2 st 39-46 (2008)

Constantinides, M. and J. H. Fownes. 1994. Nitrogen mineralization from leaves
and litter of tropical plants: relationships to nitrogen, lignin, and soluble
polyphenol concentrations. Soil Biol. Biochemistry 26:49-55.

Clement, A., J. K. Ladha, and F. P. Chalifour. 1995. Crop residue effects on
nitrogen mineralization, microbial biomass, and rice yield in submerged soils.
Soil Sci. Soc. Am. J. 59(6):1595-1603.

Douglas, B. F. and F. R. Magdoft. 1991. An evaluation of nitrogen mineralization
indices for organic residues. J. Environ. Qual. 20:368-372.

Fox, R. H., R. J. K. Myers, and I. Vallis. 1990. The nitrogen mineralization rate of
legume residues in soil as influenced by their polyphenol, lignin, and
nitrogen contents. Plant and Soil 129:251-259.

Gianello » C.,and J.M.Bremner. 1986a. A simple chemical method of assessing
potentially available organic nitrogen in soil Soil Sci. Plant Anal.
17(2):195-214.

Gianello’ C.» and J.M.Bremner. 1986b .Comparison of Chemical methods of
assessing potentoally available organic nitrogen in soil . Soil Sci. Plant Anal.
17(2):215-235.

Norman, R. J., J. T. Gilmour, and B. R. Wells. 1990. Mineralization of nitrogen
from nitrogen-15 labeled crop residues and utilization by rice. Soil Sci. Soc.
Am. J. 54:1351-1356.

Rhoades,J.D.F. Chanduvi, and S. Lesch. 1999. Soil Salinity Assessment Methods
and Interpretation of Electrical Conductivity Measurements. FAO Irrigation
and Drainage paper No.57. (Rome: Food and Agriculture Organization of the
United Nations).

Stump, L. M. and D. Binkley. 1993. Relationships between litter quality and
nitrogen availability in Rocky Mountain forests. Can. J. Forest Res.
23(3):492-502.

Wang, C.H. 2003. Soil fertility management of sustainable agricultural in Taiwan.
In the proceeding of The 3rd APEC Workshop on Sustainable Agricultural
Derel opment. p.245-263.

45



R SR R R

Development and Utilization of "'On-Site™
Diagnosis of Soil Fertility in Organic
Cultural Fields
Chong-Ho Wang

National Pingtung University of Science and Technology
Department of Plant Industry

Abstract

The negative impacts of the overuse of chemical and organic fertilizers have
raised concerns in agricultural fields, so application of soil testing for fertilization
recommendation is acting more and more important. In Taiwan, there are
applying voluminous organic material in agricultural fields, especially in organic
cultural farms. So it is important to development and utilization of "on-site"
diagnosis of soil fertility in organic cultural fields, in order to recommend rational
fertilizer application. Soil fertility is the ability of a soil to deliver to roots the
nutrients needed for the optimum growth of a specified crop. Traditional soil
testing not only used a lot of times, labors, and chemical reagents, but also
produced lots of toxicant. It can not diagnosis soil fertility in organic cultural
fields. Although "soil test kit" method can diagnosis some soil properties in the
fields, it could not be a useful tool, owe to its’ low sensitivity. Used
electromagnetic induction detector to detect soil EC is a nondestroy, rapid, and
low cost method, its’ value had significantly positive relationship with traditional
EC meter value, but its’ values are significantly affected by soil moisture content
and metal materials. Testing soil EC value before planting server as a good guide
for fertilization recommendation. Application of liquid organic fertilizer had a
positive response to increase yield. The responses of plants grown in different
season to soil EC are different. Salt meter value had significantly positive relation
with soil EC value, can server as a guide of diagnosis of soil fertility for
fertilization recommendation. In practices, use the "on-site" and quick soil
diagnosis to regulate and recommend rational fertilization in organic cultivated
vegetable fields, need to consider some parameters; soil pH, balance between
nutrients, organic matter content, with or without protection structure, application

of liquid organic fertilizer or not, cultivation season etc.
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