R d BB P FRELE ML LS
AL~

Department of Agricultural Chemistry

College of Bio-resources and Agriculture
National Taiwan University

Master Thesis

Al g MEAES P aE 2 B2 P
Effects of fertilizationsmanagement on the soil organic

matter conten,t_:fandx"compos'ition

-

e e
B g %

Wei-Sheng Wei

4n Whris -y £ L
Advisor: Ren-Shih Chung, Ph.D.

P EAFI8 & T

July, 2009



P .i:b g‘ﬁkﬁizﬁ&:,ﬁi{ﬁ i
DREBEGELE
RE MR SR LB ARE S EREARIVE

Effects of fertilization management on the soil
organic matter content and composition

TN )

K AL #E B (R96623013) £ B 3L & R R KL
B4 R AR AL S NRE 98 £ 7 A 28 BATF
#REBELRBRIRKRE > HFILENA

oL R (l Q}
%

(
4

¥5 HHIZ) @ D
N

¥

A i |
P KER

3

A
% ¥iE TR Y/ (% %)



2g=t
NS

B 3% 5 P & peis
RIS A R E- % 3EHH NS @ E

PEK*‘ Fﬁiﬁ

ForRMpERyr H£EpELl 282 - 2F9RF B gU0e F o
T2 RET ik FEREIT O {§NRREMEELTRE KT L 0
AR RRAER DT RIS o LEEEFT gl o BE AR XD EEF

LSRR W gl 1Y (4 i CEE 7 LR o B F i gz,;,@,sgﬁqgmwg_ ="
Fedrd Foau®eo f TR F IR BT S iR
FEo EEER

EHRNZLHFFREF X wi/ﬁr?{aﬁrﬁéﬁmmmx B¢ @4
MERAFE f M RBEEFRERERBERSEECEE R W R -

AP REFCR YA TREFITROSE > RAhwmy LHRA > K
L1 mm"g‘fh ° fb iz iR /U/%}ﬁ"i’f’g‘ﬁd B ‘amﬁ it %@Fm e o T Ed i
=S 5:&%@4}{, TR - "F”Km 1§’W~tmﬂ‘-5§°

w%mwﬂéémﬁéw’ o PR e T 0 e g o
dEPHIER ORI ELERE ’ﬁﬁi‘"7%,56Eﬁ/___,g)miiebk’&§_4lﬂ;@5§

ALY ”T““fﬁsﬁm%& F i B3 TR HATTER BB kBl
LY - e R ﬁﬁMfﬁy%' &%m&%’—£9§7?%ﬁ
W EAT o - AL By A T /*%’-/NI 7 er» & B b7 R Y A
E'v'ﬂ}”é_?\wﬂ}i' ’ — 71’\L_/‘)‘/7j S0 ; ;'»"“r_:p!r;,lo e {.J.A\gz,;pq v R

el B FAEATE T R Wm~iéh?m‘ g BHEHE P
Wiphhe B R s B RO e 2 BR IE AT § s b -
B SN P S &= a St 2T > e Y el EPfridm - BAF AR
mww%,ifﬁ%ﬁzﬁﬁngﬁ,¢w5hﬁaﬁ,@nﬁ i

Rl X L0 RE S P ESF 0 Bk R R R A LR B
BIRHM-AFHI L mE o d v F 7 B RE 7]~ BF P
TR GiE > BARL G IR § o LA B BUArE g LR FohE R pEY 0 4
LTI LR A IR A KR L LR
R N W HF :}?rki’it@v ) 3‘{@;\: P NA IR ELFE - | R H
o B b M AFYE] S o P & Fak Bk £ iFam o FEF OGP
_‘rﬁ‘?‘"%ﬂxwi’g’*#f’i cF ThwT DA D o

PP R 2R e KHE O RADp 2N FS oA T
El@fx%ilA&Di Lo ! JREFFEBRI G- ok R 35 2 é_ﬁ*’é
VB gE LR kEad o ARG Y £ TR o B Az L B an )
N BASABE §TF I P B e g ’E/Fﬁ__;_,&_{,,l ¢ 5% o
i:%P”ﬂﬁﬁMk% (27 7ﬁﬁﬁiﬁﬁdﬁmwﬁ4éﬁﬁﬂﬁﬁwv
TOREARA A~ R R S BB L I s R R RERE T AMEE

\"‘
R
\"':P
\ 0"

7

¥

>

i

w



B R GBI (A C E R B2 R EE) M E FE kg am
AL B o - s AR g R R A AL 2 R Pﬂﬂ’iﬁW
TRF S ARG P EST R e

B BRBMADRA > FEARAFHMEY AREFERGF S 0 BEERY
skype i i EmiEf W ?\E&&%m@“;ﬁ" e s T X I RN
FEXFEREY R RN BRI Mo T ERERY AR RE A 2 - 5
FEARaE I A2 B AV R PR A AR Y DR - Thih
v hBRE o T EGREPBET > e LA HR S R B
CECTRE PR Sob B tE 7 AN IV S RS I F-

ThBRAR AR - B R AR BT RS BAER OINL
iR REEE? AEFOF R R MR LT - Ry AELhRd
TPp oo BEhipe p S FeEA mg- A s e A B o R R %
el TRt R O kR v R AR EE - LATOES AT
FRE-FANE A i E 32,45,4 .I:;a ;I,rgf,? AT

E;_L\'ﬁ,]\»

/%/;1*3 E’f”ﬂiiﬁf gﬂl ) /%/% E'h'? :%E’ %’H /%/% m‘fﬁﬁ"t" /%/%m ,f‘ °



#* &
FHEEDHET ARG TR E B R
IR R F AR A TR R B FRRE R
EHAfREH T R F BT AR A LY TR AL FEREL Y S
ik *

(sustainable agriculture) HeE & 5 ~ > 5 T HARA RIS H-¢ F2x g L >

TRT IR 2HT BT

CRIEE ¥ SRESEE NI SR R R - LR e SR SN A
AR PT 2 BRI R RT LI RB R ERABENERAS G-
WA BB 57 FE RS B EAT R IR F R SR L F T
PLEAZBHEPFILE VR FERHREZ A% - E R LI HAA
BE VR B2 NIRRT I EF BT LRBRE R s P ER- 1
Bk Rl e Y 585 20800 s TFECRR S % - PRGBS EPE
=) ﬁ“%ﬁl’%_ﬁ&ﬂii%% %2&&%%%“°P¢%T’Lﬂﬂ
LN S SIS nwﬁ&?' Fga,%; (P &+ 35 %Fﬁsgn) B SEIL 2 ﬁwwﬁﬁ% bl
Hop gk g 207%: 8 5t ﬁﬁ& S EER RS 4.4-30.7%:07 oK fREL -
bR R0 R R R e o] ﬂl’ﬁ.ﬂ»-ﬁars B RO (Fs A H)
2V ATETY B (TR N %I" i f?{l Hf; RS BILE o ok EF v RIET
g i A e e s ﬁ‘bﬁi% 4;3,"?'1 BRE G R BRT
«ﬁz%%@%@éﬂ’a#ﬁ@ﬁ%\kamu I I R A E LR
hrst H - fE7 o gl (P [ﬁ]w:wie) SRESRY VAR lREE T O L

WAL R B e AT TR AR S 2 e B R A hg < te =
P RERTOREE o AEETORMENA Y FRAS P 2RI A ]G S B RIE
S5 8 W AT EIL > A 0w 2 SR e > e =2 BT =gk 4 v A >
HEMTEIL o g 0 B R THI IR TR R R RS
2zd

MAEi R BRSO TG A BKR RS REECK



Abstract
Different fertilizers applied to the soil affect the soil organic matter content and

quality, especially after a long-term application. Soil organic matter affects the soil
physical and chemical properties, aeration extent, nutrient cycling, energy supply to soil
microorganisms, and detoxification of the anthropogenic chemicals. Application of the
organic material as a kind of fertilizer is an important practice of the sustainable
agriculture. After the decomposition of the organic material, it supplies the nutrients and
increases the productivity of the soil. The aim of this study was to investigate the effects
of different fertilization management and different kinds of fertilizers on the soil organic
matter concentration and its compisition. Soil samples were taken from a 13-year field
experiment (TARI) with seven treatments, a 20-year experiment (KDARES-CBS) with
two rotation systems under three fertilization managements, and a 7-year green house
experiment (TDARES) with seven treatments, respectively. Some selected soil chemical
properties, dissolved organic carbon (C) conceniratiqn, C fractions hydrolyzed by HCI
solution, C fractions two-step hydrolyzed by H,SO4 solution were to be analyzed. The
organic nitrogen (N) in soil also analyzed after hydrolyzmg by HCI solution. The
polysaccharides (saccharide C), polyphend’h(polyphenol 1), the cellulose (cellulose C),
and polyphenol (polyphenal 11) conce mtratld;_n_s were to be analyzed after H,SO,4 solution
two-step hydrolysis respestlwely ‘

The result of the study of dlfferent kinds of-N-fertilizers and different amounts of N
input (TARI) indicated that application of organic fertilizer increased 2-217% of the
total C and 4.4-30.7% of labile pool of C ‘concentrations as compared with that of
applying only chemical fertilizer. The application of both organic fertilizer and chemical
N fertilizer also increased the labile pool C concentration. In the study of different kind
of rotation systems (KDARES-CBS), application of organic fertilizer increased total C,
saccharide C and cellulose C concentration of the soil. Conbined application of the
organic fertilizer and chemical fertilizer increased the labile C and N pool of the soil. In
the study of application of different kinds of organic fertilizers for seven years
(TDARES), the application of chicken dung compost (PM) and pea seeding residue (PC)
accumulated more C inthe soil on the basis of application of the same amount of N. The
application of soybean meal (SBM) resulted in the most of soil N as labile N. The
biologically available C as charactilized by H,SO4 hydrolysis are in the following order:

SBM > PC > Contral > sequential application of compost (SA) = cattle dung compost



(CD) = hog dung compost (HD) > chicken dung compost (PM). In conclusion,
application of the organic fertilizers increase the labile C and N pools of the soil and the

extent of their effects depends on the properties of the organic fertilizers applied.

Key words: long term experiment, organic fertilizer, dissolved organic C, HCI

hydrolysis, two-step H,SO4 hydrolysis
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e ~ﬁ&fw?’£%ﬁPPﬁf %#°4§6mﬁ%#@9@w
%ﬁ*‘*“ﬁ’”%k%ﬁ?m %*ﬁ%ﬂﬁbﬂ—#ﬁﬁﬁrﬁ
£ (Anderson, 1982)- » F;‘@"l@pﬁﬂtﬂl o &gl B S FE 2R
MR A fR e 184 AT &};,ﬁlﬁ H*F*d L e e e N - S
Yo Rl kg #ﬁ‘ﬁ;f%n“ﬁ‘b ¥ mHl o 8 (Alvarez and Alvarez, 2000;
Dou et al., 2008) - R

R A N e A e AR 4 TTE RIT OO R e P
SER LU S LRNCER ERCECN & SV ¥ kN PSS
S FOWELL 0 BAPRIBRAE T RFMET > TR sk e
- §F tptisdal @ @ (Becketal, 1997; Paul et al., 1999) - #c4 4 4 H AL
W IR R B AR A R ¥ Al & ﬁiiq‘w%ﬁ»&\ o B oK
e AE ¥Eand 3y P E2 - (Partonetal, 1987) - . (2007) 2
TAp o g RN 3 Jicd B2 3 G io Row i B
2. 23 5 - Dou(2008) a3 Rldp 0 0 3 B A Y fied B4 R
FAMDIES > FITEARMAT P ILDE R I ET R RET
S WA

o~ 2 PR H Ap B o] A



- AR B EG PR ER L (Kinetically conceived SOM pools)
g Hgp b ehy sG] A (fraction) o §14 7 * 3t & o7 T it B
A B (pool) Rl EfER ARl R G BT e o 2
EFBRETARTE LS > 5 %5 (labile oractive SOM) ~ %K %8 (slow or
intermediate SOM) ~ ¥4 fZc5 #% 5 (recalcitrant, passive, stable, and inert

SOM)» iz p & F7 414 = ;4 4 &4 (Wander, 2004) -




F- ~ 2 EF TR A 2 414 (Wander, 2004)
Table 1. Soil organic matter pools and related fractions (Wander, 2004)

Organic Matter Pools, Theorized Procedurally Defined Fractions of Organic
Kinetics and Function Matter ?
Labile or Active SOM
Half-life days to a fewyears Microbial biomass
» Equated with material of recent origin  Chloroform-labile SOM (B)
or embodied living components of Microwave-irradiation- labile SOM (B)
SOM Amino compound (B, P)
»  Material of high nutrient or energy Phospholipids (B)
value Labile substrates
»  Physical status (not physically Mineralizable C or N, estimated by incubation
protected) makes soil incorporated (B)
matter likely to participate in Substrate-induced activity (B)
biologically or chemically based Soluble, extractable by hot water or dilute salts
reactions (C,B)
»  Physical role of materials located at Easily oxidized by permanganate or other
the soil surface and of compounds oxidants (C,B)
that promote macro- aggregatlon Is Residues for which chemical formula can be
transient described, inherited from living organism

Litter, vegetative fragments or residues (B, P)
Non-aggregate protected POM (B, P)
Polysaccharldes carbohydrates (C, P)

Slow/of In’cermed late SOM

Half-life of a fewyears to decades *“ ~Partially decomposed residues and decay
>  Physical protection, physical status, or “ -~ products
location help separate this fraction | ““Amino compounds, glycolproteins (B, P)

from the other two fractions:; ™. | Aggregate protected POM (B, P)
e “Some humic materials
Acid/base hydrolysable (B, C)
Mobile humic acids (B, C)

Recalcitrant, Passive, Stable and Inert SOM

Half-life of decades to centuries Refractory compounds of known origin
» Recalcitrance because of biochemical  Aliphatic macromolecules (lipids, cutans,
characteristics and/or mineral algaenans, suberabs) (C)
association Charcoal (C)
Sporopollenins (C)
Lignins (C)

Some humic substances
High molecular weight, condensed SOM (C, P)
Humin (C)
Nonhydrolyzable SOM (C)
Fine-silt, coarse-clay associated SOM (C,P)

% Letters in parentheses that follow fraction labels identify measures commonly used to study
biologically active matter (B) associated with nutrient supply or microbial growth, physically
active or sequestered matter (P) associated with matter accessibility and soil structure, and
chemically active on inactive matter (C) that explains or influences material persistence and its
chemical reactivity, including exchange and sorption-desorption properties.



g

R

WEIEMWBA LY RFERGE R 4 0 6 B £325% % (Taiwan
Agricultural Research Institute, TARI) <4 B i2335% v ~F 228 L4535 22 B &
T2 B & =2 &~ H (Chinan Branch Station, Kaohsiung District Agricultural
Research and Extension Station, KDARES-CBS) 7 % B /2 & ) gL dsk v 22
Fl % P % :2 23 (Taoyuan District Agricultural Research and Extension Station,
TDARES) F 4 % jE ¥ 35w = fie? [P35 § 1L 215 (5385 0 o %599 § 12 27 45
E5 A ) Ak 4 s
(-) R E#Rdmy

LR Ersh o A PsskEhe (% 35 sk ) o JHBERT E

FACRATI A ,__ BBk o Fé%%p 1995ﬁ 8 B4MET > R Y G

f 5 05 2F g }«riig‘l FITEC Zlogkg o AFEH R -5 H 13 E

26 1ok % o g 1e2l VB FER6 AT Akl @ 4 550 2008 # 8 7 ok

feic %&%%%%@20W&$§5

i o0 RAmRERT o A ||

Z ) RBErBLBESES - LHE

1. 4% 1 kfs (O_rxz_a sz?tiva L., culﬁi\{ar TN~67) % 1 ¥ (Zea mays L.,
cultivar TN 1) " fw e ‘

2. wpifsigerayr § o swﬁ:i,’g LI ; BT g el g (L e
A EipL A (R KSR * ) s Jd (ALK e % ) @RI 4T &
Fitg o g @ pp i pgLaw % (B2 = EX Trifolium
alexandrinum L. = 3 Sesbania roxburghii Merr.) % jf ji o 3741 = & %
2% % & (N-P,05-K;0) *tfife 3 3 pF 5 140-80-80 kg ha™ » *+fd {2 -k
#oPF 5 120-60-60 kghat

3. HHU L HEHKY oA I Bl A4 WA PR
B3 o E e ﬁ % 20%6 m? » SR LS I
(1) Az R (CK): piRe4 > 7 §F3gie
(2) “EF wE (Chem-N) : "ol = & 301 L Fowplag s |

(3) 33 % (Comp): 6 * & it F§ 0w hipke f £2 L0

10



(4 s titBgwgitggwgs = o2 - (Comp+1/3N): &3
T HAF B2 s T A A (LB IR 2L g g gz A

G)ssrpe it Bg gt giwgz =,z - (Comp+2/3N): 2234

W ERARRE B2 3 s T N (VEF R AT 2 (VB § e F iz A

(6) J‘ﬁal‘ 1L§35 T E 'L§3$ nqr_EL 2 = A2 — (GM+1/3N)1;/E’;&E_T_”¢?F

s

#EP\;%—E:7 W,T%E»|L§3§ﬂw‘gpmy%&?¥7|L§$nm—ﬁg‘h 7
(M FRpesitEgriegRitBgiwg2 =2~ (Peat+1/3N): & 3ase
TAR I F B 2R Rp A NN g T R e 2 (B g e gz o

u//f;\%nwy %p{; ek > H o g mﬁ:g;;{;w n;% v B sepl Fodp e it B E

e B9 4@ AT o @Mwi;:uébw%a .7\ 4 v, f{]‘[;‘if 2 1Y B § 9w g3 hw e 35

I ia i il H

PR TSR X i "”"‘-‘:ﬂ‘l
4. g g Pés@mari+,k§+a+* BB E B £ ALY %~ 2
Fwg G CK/%&W Ongha’r Chem-N A2 : 3,380 kg N ha™
Comp A2 : 3,380 kg N: ha Comp+1/3 N ZJ2 : 4507 kg N ha'
Comp+2/3 N 2 : 5633 ng hats GM+1/3 N £z : 4,507 kg N hat
Peat+1/3 N £J2 : 4,507 kg N ha™
i« 8 g 1 553 kgP hat
v # 495 1 1510kgK hat -
(Z) & 2esc 23 s A3
RNIEBHP LB AR L2 BT B XA S LiEa A B
BEAAREFFF I REZKD o F%p 1988 & 7! B4t 7 FREF -
BiITHIR (A%®) BZRELZE RF) AT 2E37 BRIL 0 & L
#501lha> 2% g ff+ 06ha> AZX B £4F o &> 2008 & 10 *
BE 20 ERIFARSES2Z - 17 k% (RL) &% - #hir it (R2) & A&
™ 4 (0-15cm) & x4 (15-30cm) ©
11



BT BT R E- 2 S N RRBLE O B - T
Gk (RL) #ec 2 AR BT 5 52 Hit ks (R) plE* 3 B
FRARFRHRIEI AR > TRESEW O EEFHITIMARE 2R A
fafe - faivd o
% - VA% 0 1988-1994 » #5 (% k sLir K fd e
R1: =@ ¥ (Sesbania roxburghii)—+ & (Brassica oleracea L. Capitata
group)—#4 % ;¥ (Zea mays var. rugosa Bonaf.) —-k #& (Oryza sativa L.)
—* & (Glycine max (L.) Merrill) — 2.
R2:w F—24 —L 28— kfs+—8&§ (RaphanussativusL.)—=* &
¥ = VA% 1 1994-2001 » 17 ik Sk X fafE

Rl:e F—% E2& %’«’kvffﬁ—;ﬁ g — 3 f ;
R2: v F — 2 - ke ko=~ Bk e
EIEN - 200_1-%@, g N
p 2001 ﬂé,g q.ﬁo b gg&;— };Fé‘&iﬂl TCLE- & -3

L AN

g A o SR R i* ;wv-*;_;& oL Eae sl Lol 5 2003 £ & (¥ 2
! u

FiE s 3 ’Il FE 7 %'191/#)% RZ ﬁzi—k T I i 5z FAE TR RIL 0 R R

40 24 > zooui%r T4 ffmxr 5

E J\’fﬁf—rﬁfﬂﬁf 3

Zii%—ﬂf—gi—gg
FIE32 00 WRZ TR RFEFERZZ AL TS T
AR T 1L

(1) 17 = B #3% (lg 7% > conventional farming, CF)
AT b (T2 e AR RITR S IR (Al £4 R
§ > 1987) {7 o desplia ¥ L F v o RE ARk
BT & SRR RLAT o 49T h

Fitdnopive 2 TS A § s
T )RR T AR 0 FR A BT o (T AMA ~w P 57
Vs gl B AT AR TP Ic R L RRES RSP RS
S RSP RS
(2) TR B #£2 (7% F  intermediate farming, IF)
12



3.

el % F AR AR el g s Rk 2§ g L
R “}é g 9 spl pa 2R 4 (LB we skl (F % ztij»}w*@’* s H g v 8 5w
A ePg 4T IR o (T A RM ARG & B
s B & Hoava B ey B2 e
(3) 7 #E#£% (3 # % » organic farming, OF)
AFESRATR g el SR K sare A e r L By o F G
P SpE S R A FEUERCE AN k- £ F

PG 50%2 & AT i sode 0 F o Rgpdn BB e s

-

Vg

pr

& ¥

W
%
o

\F‘b

e

fegde- B rn F (BT Y R) 2R FFEARERS

Hed v HATRFEF ACEREG LG el fRY
THAEFINE A BRI B e A RRRE 2T APk
2k s AR R R 2 e AT R G e )
¢ o

oklag ok B oo i}_ﬁ%,z;ﬁ 20&%|F , hﬁgw%mnwflﬂar'r :

(1) % - Haie % B ﬁw‘;ﬂ (qﬁ?e-'}'% PenEiR & 17,950 kg N hals % -
%ﬁﬁéﬁﬁa(&p)%%%}*plswomNha - i

5 & .g‘“ 13, 463 kgN hat> % - #i% 4 47

& BT T e o
2% (R2I) % iR = 9,975 kg N hale 5 - #0e B AR
(RIC) * » chi # 5 8,975 kgN ha' » & = #5174 sl 7% (R2C)
%~ eh§ B % 6,650 kgN hat

(2) % - #i¥ kst % (RIO) % » chgh® % 14,143 kg P ha' » % =
it kst % (R20) * » £ 5 10,722 kg P ha' - % — #iF
3T R E (RL) 5 ~ crmi B 5 7,956 kg P hat » % = #% 17 & it
% (R2) % » g ® 5 5,668 kg P ha' - & — #i% % i 7 %
(RIC) * » chghi® % 2,597 kg P ha' » % = #h v & 2uff 7 % (R2C)
%~ s E 5 2,151 kgP hat

B) FWRZ W E g d P Fwplams L2 b o K- i
Tkt E (RU) %~ c4a 8 5 2462 kgK ha » § = #1%F & %
1% % (R21) % » c4m 8 5 2,134 kgK hat o % - # 17 5 Sff 7 %
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(RIC) & » crgm 8 5 4,923 kg K ha! » % = #5175 sl 7 % (R2C)
% o~ ehsm B % 4,267 kgK hat o

(Z) AR Leca s

2.

RS e A IR R R UFRE R R BT R R

N,

P EFLEPTLF%RT o F%kp 2000 £ 37 BT o @ HR e

GA K LM LT e v ANA S BT BT
?W%’ﬁ#m¢ﬁ%¥‘§¥‘§ﬁ‘§w¥‘ﬁﬁ+é¥ﬁﬁ¥i

R

7| v ¥ (Brassica campestris L. ssp. Chinensis (L.) Mak.) : 180 kg
hal> £ = 1% 45D B E (Lactuca satlva var. L. ssp. Chinesis (L.) Mak.) :
180 kg hat » 2= B I (Ipomoea aquatic Forssk.) : 150 kg ha™
2 0E 7;”;7: (Brassica juncea var. rugosa Bailey) : 220 kg hat » % -
T 5 F (Chrysanthemum Coronarlum var, sativa Bisch.) : 145 kg ha™*
LR (Lactuca sCarlala L var sativa Bisch.) : 145 kg ha*
T, Bk B -(Lactuca Fcarlgla L] var. sativa Bisch.) : 150 kg ha™
ZF LR bE g (Brassma campeétrls L. ssp chinensis) :220 kg ha™
L EEZRE (Lactuca satlva_var. Tongifolia Lam.) : 150 kg ha™
- ¥ ; % & (Brassica oleraceé L.var. alboglabra Musil) : 220 kg ha™*
¥ — i%; % ¥ (Spinacia olderacea L.): 180 kg ha'» £ = i¥; % ¥ (Brassica
juncea (L.) var. atropurpurea Mao) : 220 kg ha'> £ - i ; Z 8§ ¥
(Lactuca sacriola L. var. sativa Bisch.) : 150 kg ha' » £ - i% ; FLE
(Brassica campestris) : 120 kg ha' > £ = i* ; 2 ¥ ¢ ¥ (Brassica
campestris L.) : 120 kg ha* » £ - i¥ ; ¥ * 4 3% (Ipomoea batatas (L.)
Lam.): 100 kg ha' » £ = i¥ ; &L % & (Chrysanthemum cornarium) : 145
kgha'» £ - i¥; ¥ & ¥ (Lactuca sacriola L. var. sativa Bisch.) : 150
kgha'» £ - i¥ o
S ERBREP T L EID AT N F s AR A BT

(1) ¥ :CD:11,400kgN ha™*~HD : 11,400 kgN ha™* ~ PC : 11,400 kg
14



N hat~PM:7,125kgN ha*~SBM : 7,125 kgN ha™* -~ SA : 10,039
kgN hat
(2) #:CD:4,560 kgP ha*+HD:9,348 kgP ha*-PC:7,570 kgP ha* -
PM:2,636 kgP ha'~SBM:1,539 kg P ha'~SA:5131kgP ha -
(3) 47 : CD:6,840kgK ha' ~ HD : 5,187 kgK ha* ~ PC : 17,996 kg K
hat ~PM: 4,133 kgK ha’ ~ SBM : 3,363 kg K ha ~ SA : 7,498 kg
K hat o
3. IR kT oA A 4 NEAPR IR
Bl R R AL 627 M 0 T EIE S
(1) # % 3u%* (cattle dung compost, CD) ;
(2) 7 % 3u9* (hongdung compost HD) ;
(3) # & sa s (chicken dung compost, PM)
4) ~ 244 (soybean meal, SBM) ;
(5) =& w %Ma‘ Ld (pea seedlmg résidue compost PC) ;
© %5 % (% ﬁww4ﬁ¢¥@www—ﬁ£ﬁw—«vﬁ—mi
3& %7 )(sequential LQpllcann the above, five kinds of compost

mentioned, SA):; . | ,! |

(7) 450 (without fertilizer, Comrd:[') :
4, xpre S N gW N ARG j'ﬁﬁgnq}:i C e Bk (Fdew e LR 2% F
PREFTRRE S 000G 0k F 2R L B e

AT - G A T B I E AN RE TR A EDFR T

Fase s prgae e g 2 A F e 50%: 0 < B afrdg
¥ 352 g2 80%:3* o
R A ERETIRKETS 0 Ok G0~ BAT W 20 mesh2 & > BT kAR

TR P

15



3T Pl LB Rk 2 2 L ae  pE e e v L B
JaBEn e R 2 L ¢ BR g SR R TR IBRER Y 2R R s fEE e
B o 3T R AT 65 C MR~ BARIS BT A AR G T EFLE AT o

~ A P53
(-) 2HEBESOBITIBEAAET kAT B B kAR R B
FRTLRBEERARLSE -

'

(=) s Rl o KA 7 k3 B EE KRR Ew P g
WHFEPRBRESELABREZE B Sdrd - v 22 4w ~ 2T %77 o

N

(=)
1. Bray-1 % B~ 5~ 15 leON Léﬁ-«p/’ii 25 mLO5 N Bpe3 R
& > T & 31500 mLs

2. Mehlich INE % ﬁv‘% (Mehlloh H, extractlon mlxture) 0.2N frpk ~ 0.25 N

AR 0016 N & 4 ‘.5913 N H s 0001 M EDTA (Mehlich,
H ‘ II | |

1985) -

(1) Mehlich Il =& 4% i e r 277.8, 4 1 &¢11.46 g EDTA *+ 1200 mL
3 4 ko 8 32l TR (PE#) * #m b2

(2) #=2~ 1000 g # p& 4232 40 -L Gefd s 4o~ 20 mL Mehlich T % #
e {4~ TS MLEEAES AL mLApe > kL 50 L5 m

Lo A2 pHES 25 + 0.1

16



FoZ S IL_REF ER
Table 2. C and N content of the composts

Treatment N C CIN
(9kg") (9kg")
TPeat! 6.17 + 1.80 249 + 284 40.4
THDC 30.1 + 2.18 380 + 384 12.6
CDC 33.2 + 152 452 + 453 13.6
HDC 29.7 + 531 466 + 46.3 15.7
PMC 47.7 £+ 5.61 329 + 64.7 6.9
SBMC 69.6 + 5.90 481 + 73.7 6.9
PCC 27.4 + 3.76 443 + 74.9 16.2

1. TPeat: peat from TARI; THDC: hog dug compost from TARI; CDC: cattle dug
compost from TDARES; HDC: hog dung compost from TDARES; PMC: chicken
dung compost from TDARES; SBMC: soybean meal from TDARES; PCC: pea
seeding residue compost from TDARES.

17
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Table 3. Dissloved organic C content, labile pool, and recalcitrant pool content of the
composts determined by HCI solution hydrolysis

Treatment DOC Labile pool Recalcitrant pool
N C N C
(mgkg™) @kgh)  (gkgh) kg™ (kg™
TPeat! 19.7 + 0.50 4.6 7.8 159 + 1.38 241 + 29.7
(74.2) (3.12) (25.8) (96.7)
THDC 219 + 0.78 143 12.1 15.6 + 1.96 368 + 87.7
(47.5) (3.18) (52.7) (96.8)
CDC 21.1 + 039 243 11.4 8.89 + 0.60 441 + 48.0
(73.2) (2.52) (26.7) (97.5)
HDC 215 + 081 9.2 44.0 20.5 + 3.36 422 + 915
(31.1) (9.44) (68.9) (90.6)
PMC 217 + 022 176 110 30.2 + 481 219 + 215
(36.9) . 4(33.4)= (63.2) (66.5)
SBMC 264 + 0.60 554 176 & 142 + 3.39 305 + 20.2
(79:6) (36.6) < (20.3) (63.3)
PCC 214 + 056 20.1 8,7 A 727 + 1.35 429 + 31.7
(V314) (X329 * (26.5) (96.7)

1. TPeat: peat from TARI; THDC: hog dug:compast from TARI; CDC: cattle dug
compost from TDARES; HDC : hog dung-eempost fram TDARES; PMC: chicken
dung compost from TDARES;SBMC : SDybean meal from TDARES; PCC: pea
seeding residue compost from TDARES.

2. The number in parenthesis_is the ratio of the Iablle poaland the recalcitrant pool to
total N or C in percentage.
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Table 4. Labile C pool content of the composts determined by two-step H,SO4

hydrolysis

Treatment Labile pool | labile pool 11

Saccharide C Polyphenol 1 Cellulose C Polyphenol 11

(9kg™h) (9kgh) (9kg™) (9kg™)

TPeat! 9.0 + 0.40 1.53 + 0.26 7.82 + 0.72 5.45 + 0.15
(3.62)° (0.61) (3.1) (2.2)

THDC 53.1 + 2.75 2.68 + 0.15 53.40 + 8.62 7.06 + 0.43
(14.0) (0.71) (14.1) (1.9

CDC 421 + 1.88 0.97 + 0.01 64.45 + 6.48 4.57 + 0.37
(9.31) (0.21) (14.3) (1.0

HDC 413 + 2.39 2.43 + 0.07 59.37 + 0.79 7.57 + 0.53
(8.85) (0.52) (12.7) (1.6)

PMC 236 + 3.02 2.42 + 0.08 30.90 + 2.24 5.73 + 0.22
(7.18) (0.74) 9.4 @7

SBMC 223+ 4.99 3.26 + 0.13 =..29.51. + 0.14 5.06 + 0.17
(46.3) (0.68) - (6.2) (D)

PCC 69.8 + 5.94 2.09 #0.15 10932 + 14.88 3.52 + 0.02
(15.8) (0.47) (24.7) (0.8)

1. TPeat: peat from TARI; THDC: hog dug campest fromTARI; CDC: cattle dug
compost from TDARES; HDC: hog dung compost from TDARES; PMC: chicken
dung compost from TDARES; SBMCG#soybean mealfrom TDARES; PCC: pea
seeding residue compost from TDARES! :

2. The number in parenthesis is the ratio efithe labile pool‘to total C in percentage.
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Table 5. Recalcitrant pool content of the composts determined by two-step H,SO4

hydrolysis
Treatment recalcitrant pool (Saccharide C +  Cellulose C /
N C cellulose C) (Saccharide C +
(gkgl) (gkg) / total polyphenol cellulose C)
TPeat! 52 + 364 174 + 21.9 2.4 0.46
(83.9)° (70.1)
TCDC 149 + 1.68 113 + 0.07 10.9 0.50
(49.4) (29.7)
CDC 14.4 + 0.88 189 + 10.1 19.3 0.61
(34.6) (41.8)
HDC 146 + 0.76 138 + 12.9 10.2 0.59
(43.1) (94.2)
PMC 259 + 586 168 + 1.90 6.7 0.57
(54.4) (51.0)
SBMC 179 + 1.08 243 % 20.1 =303 0.12
(25.8) (50.5) '
PCC 256 + 0.96 179 & 821 319 0.61
(93.5) (40.5)

1. TPeat: peat from TARI; TCDC: cattle'dug compost from-TARI; CDC: cattle dug
compost from TDARES; HDC: hog dung compost from TDARES; PMC: chicken
dung compost from TDARES; SBMC.soybean meal from TDARES; PCC: pea
seeding residue compost framTDARES:

2. The number in parenthesis is the ratio of the recalcnrant pool to total N or C in
percentage.
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3. H - & (single solution)

4.

5.

(1) 5N Frpk © %70 mL jkFrpeff 2 500 mL -

(2) 4Ppadein iR ¢ # 20 g 49fe4% ([(NHg)sMo7Oz4 » 4H00) 7533 3t
Fokd £ € 3 500mL e

(3) #uik o F& (ascorbic acid):#-1.32 g +idk s a3 > 75 mL 2 33 oK
¢ o

@) Fr s (1 gsSh LYipir % 02743 g il 7 fedh 40
(KSbCsH407) 3%t 4 #+ -k ¥ # 4 & 1,000 mL

(5) iR &% (250 mL) : #-125 mL5 N #rfz ~ 37.5 mL 4p 4% ~ 75 mL
PR fi2 125 mLF R @R S TT # % 5 2 d SR
fed g i R ;‘.’M BACE 24 PPt o PR R EOTR Y
Fde N o | ' "

10 mM Mn(Il)- & #ifie @ 5 %

(1) 0.1 MNaPsO) : w4446 g N@ﬁ‘z& 1050 13+ 2 45 -k * © % 8

!

% 100 mk - | =3 | |

(2) 0.5 M H,S0,:8 5 n?L ,&f:.“frwé B ks R £3150mL 1
P~ 13.9mLARRE 1 A4S NE R 750 mL

(3) 0.1 M KMnOy 14 +1.58 g KMnO4 A sk ¥ #3100
mL -

(4) 0.1 MMnSO, : ™1 1.69 gMnSOy - H,O 73+ 4 g+ -k ¥ 2 £ 3 100
mL -

(5) ? 250 mL % & FL? > 4 9100 mL 2 #3 -k o 2 {4 & B4~ 75
mL 0.1 M NasP,07 ~ 11.5mL 0.5 M H,SO,4 ~ 5mL 0.1 M KMnOy -

(6) #3515 2 T4 » 20 MLO.1 MMnSOy» ek X 8 >3 i & Pz d
P d FLEAL S E TR Rk Y -

L SR

(1) 50 mM ¥ i3 % 2 3.1508 g ¥ it (CoH204 - 2H,0 > 126.07 g/mole)
A4 g ke o 2B 3 500mL e

(2) 25 MM Fpkiz i @ P~ 50 MM AL ik 25 mL > fFf# = 50 mL -
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(3) 2.0 mM ¥ i3 % : B~ 50 mM ¥ pkin % 2.0 mL o -8 2 50 mL -
(4) 1.5 mM Zpkiz i @ P~ 50 mM ¥ pei3 ik 1.5 mL > A+ 50 mL -
(5) 1.0mM ¥ i3 % : B~ 50 mM ¥ ki3 % 1.0 mL > 8 2 50 mL -
(6) 0.5mM ¥ ki3 % : B~ 50 mM ¥ i3 % 1.OmL - 48 < 100 mL -
6. 6M #ps: B 513 mLk@pc 4 33 ok 2 ® 3 1000 mL -
7. F FAERERR
(1) 100mg L' F 5 #01lg4»§ 54 afs 283 1,000
mL -
(2) 20 mg L™ # & #5747 ¢ B~ 100 mg L™ i 5 453 % 10 mL > 8 =
50 mL -
(3) 40 mg L™ § ¥ 4kig ik 3~ 100img L™ § 5 4873 % 20 mL > f-fR &
50 mL o _. = ,
(4) 60 mg L i 5 i iRt 100 mg L *“?%,p % 30 mL - ff8 &

50mLe - ‘ - ‘j': w |
(5) 80 mg L™ 14 #if i ,..#100 mg LA 4 i3 i 40 mL -
B ‘
50 mL - 4 k ‘ 'E- 1 &

& e, |

8. 509 L bk o 5gpiafai oL AF kR 100 mL -
9. 25M Fifis 1 B-188.9 Mgk £7 f 23 $- ok £ 2 1,000 mL -
10.1 M Fit 1 5 55.6 ML dis k%2 1 1,000 mL -
11. Folin-Denis z# #| (Dyer, 1984)
(1) =970 mL 2 35K E>250 mL = &'&5g? > & B3~ 25 945
4 (NazWO, « 2H,0) ~ 5 g B4t (HsPOs-12M0O; 30H,0) » 2
(4c ~ 125 mL AR -
(2) #= BUENTET PIAER B A Y B IAE (RRFER
% 250C) -
Q) F#F = pFBdianid > ¥ ud I kT3 250mL e
(8) 3ot d FUEL > 0w AR -
12.350 g L (wiv) Bhpc4h7a % ¢ 12 350 g et e4h (NaxCOs) 72 f23+ 4 700
mL2 4 &5 k¢ » 2 23 f% 0 282 1,000mL -
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13.0.1 gL ¥ $ /& (tannicacid) ;%% :B~100 mg & % fikiz ++ 4 33 kv
% &3 1,000 mL -
() 2 HEAMEF A7
1. pH & (1:1)(McLean, 1982)
F2200 3 HITE AT Y o4 » 20mL 2 B koW EE - )P
Hp R A2 o 2 pH R .
2. & {c-k 7 B (Rhoades, 1982)
F250 23 g Y 0 b d B oK rifﬁr’ﬁi%x R
B AL R F B ik 0 ET R °
3. Mehlich Il ¥ B~ }41£ 43 (Mehlichet al., 1985)
F=4mL 2 4 3+ 50 mL2 33’3)1%&»» # o 4e ~ 40 mL Mehlich HI 372~
e > 3 200 rpmF ”"gi'w /w\éﬁ ] Whatman No. 1l (3“5 11l u
m) 8 g ° u}ﬁ:+ vxqr.,'opg % (Hitachi, 180 30, Japan) B T AT~ 4T~ 4E
PRV P R “
4. Bray-1 #+ (Brayand Kui‘tzEﬂ{i) J,rz BrayNotl j% 3 P~2 g ¥ 5 4 3 3
Pt e e | | A ‘{
(1) r+ 1:10 (soiliwater, Wiv) 2 1t 5 ‘ﬂfr Bray No.1 ¥ B2 4 3 o
(2) ** 150 rpm ® 2 F T A gs ,; T Wha‘tman No. 1 Jjg A8 g ©
(3) fc B ik o Bif b AAE (R-5mL) Z kit 50 mL 2B ALY o e
#3329 40mL -
(4) #3518 4 >~ 8mL 2_ H - &% (Murphy and Riley, 1962) » & 2 3 3
FoORTE2ZYAE HHEHEE 30 4450 > 882nm TR H ek E o
5. @F pramp g (920-40mg) 2} EE S ARSI AE A
% (EAL108, FISONS, Italy) ip]=_
(2) 5 kAL A §
1 BFSRp RGBT E e » & Hhis 1A% A7k (EALLDS,
FISONS, Italy) i %_o
(z) kipits ®etz £ 4147
1. %P (13 :xp Ghaniand Perrott, 2003)
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2.

1.

2.

(1) #-1g2 & 1gsair B> 15 mL 94 g @ » 4o r 1I0mL 3 3
E

(2) > 150 rpm ™ 2 iF 30 ~ 4mfs B~ > 222800 rpm(r=5cm) o T
S A o

(3)  Whatman® No. 42 ;& (34 /=254 m) ¥k > <& ki (Eaton,
1995 ; 2 > 1998) -

7| Z_ (Bartlett and Ross, 1988)

(1) #2mLigie E » 3 (&4~ 1 mL10 mM Mn(lIl)- &Rk 3 03
o AR L s 0 LML EAREE o Pt H55 o

(2) % 18 ] f& > »+ 495 nm T Bk @ o

(3) 12837 % v ¥ e e 2.5+ 205155,1.0-05-00 (% 4+ k) mM 2
RIS Y @Fﬁ“

FWE S REE g % (Roviraand Vallejo 2007)

EF 1 =3 #ﬁa? el il_ N

(1) 4192 #& &0 gfa;arsm;‘:/»\ﬁ“z?f‘ 4 20 ML 6 M HCI % 7% »
e L *05(,Lr k3 184

(2) ™ FF /LA WHatman GF/A C(E 16 0 m) RR RS %

i S S e CAAR M s Y

() #AME AL g Ar b & 60C T Biz > 2 SE o

(4) HAEAsFERARRE AW AEE 5 o

() 3 EAKIFLAREF ZE A RBIR =0T E AWM E L
BokfReng =g E-AMWE T E -

PRSI R C B2k RS

(1) #=1g 2 L 03 g3se B0 afEd ¢ > 4 » 20mL2.5 M HSO4
BB Y 0 & 105°C T k2 30 A 4h

(2) 7 Whatman® GF/A Ja & (3172 1.6 um) @ik <& kfzip (3
B |- labile pool 1) o 7 #8 R 2 2 B3 -KieE ~ W37 o

(@) ARgE A fEE Y > 1 2mMLI3MHSO0s B3R 7T kfE > T B
Rfs o 14 g oR-HSO L IM> 2B @Y% 0 2 105C k
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f% 180 A 48 -

(4) 12 Whatman® GF/A ji Ak 1< & kg (3 % & Il labile pool
DE

(5) 7 %8 (¥~ f2E - recalcitrant pool) 1432 #r3 -RieE » €47 #e=k o A
feRAME AL LR A ? > 2 60CT %iz o

ArBHBE L2 Y > o ulpl e s kit & F (total carbohydrate) #
R 30 AR Sl #"?J’** % > & AR ps (total polyphenols) # 77 % %
R P R A A K o

BN EE R S (recalcrtrance index, RI) :

Rlc= (& -k f## (unhydrolyzed C)/%% 5 #s#% (total organic C))x100
RiIn=(&kfZ% (unhydrolyzed N)/iug (total organic N))x100

Bk i & P gr L IRGRRCK 4 £ 4= (carbohydrate) £ ¥ & ¢
(carbohydrate C) R - 25 -\ phenol—sulfurlc = ;% (Works and

Works, 1972) #1 % : [
(1) "5 2mLe 0~ 20 40605 80 11 g i 54iA % Bl ¥ & o
u | I“‘ 11
fem e V j _"E*

(2 20 mk =% %0 8Ougﬁ‘v¥('1 BRBES B AR) 2 kAR B
15mL 2 e ; ‘ _
(3) 4r » 1L.OML50 gL* 2upmipip s #3053 8 £ 2 o

W

(4) i 4e » 5OMLEFRFE S 32 ¢ 0 X PR
G)#FE 30448 2 p RALE
(6) A 490 nm T plex sk iE o
BEF A1 0 Bk R ps (polyphenol) £ € &2 8% (polyphenolic C) z it
@ % 1.86 - 2 Folin-Denis = ;= (Dyer, 1984) ip| %_
(1) ~ ¥ B/ (tannic acid, C76Hs52046) i 3 1528 5. o
@) - T EMAHESE > 50 mL gy ALY o Fhed T kI Y
35mL -
(3) 4 » 25 mL Folin-Denis 38| » #%32fs# 8 = o4 > B HF & -
(4) 4c» 5mL350 gL™" 2 mpadh Ak 0 R Ao
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G)* L@+ kxgr50mL,REHS o
(6) *+ 30 ~ 45 > % 760 nm T Pk E o
ERRNC R
15 T A2 SAS #RE iR 7 ANOVA 2 45 0 L IUERHF X 5 3 vt R 2
(Duncan’s multiple range test) » W' $& & g2 /2. £ 8 o & * Microsoft Office
Excel2007 it f H s 4p b A 47 L B A AN ~Rip 2y e~ 2 FF R
BRGREF2ZAPM L
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5%

TR

B

e
-~ p? RERRTE 35 %{Fé%%ﬂ
() 2HEAFEY
p P RS BELEKRY LG - AW IR SE I3 EKE 0 ImITE
HAIEA AP Aot = 977 o
1. pHE
BlRIEPHET FRER AL { £ 4 LHrahE & 4
Bz - o IEPHEEHE Gl 3 TR BRER T AN
EHe s mARE G M o AE%o 2 pH B A 51 % 58 2
B> 17 Chem-N FZd i » B H B U2 R A F LR o L7 o7

+
Kl
A
~=i

A fEag 2. CK g2 ~ Chem-Ni&gZ 22 Comp /&2 > &g 51 %] Chem-N Jie
T ch e S Rk e Sk A B85 A T 4L (acid-forming
fertilizer) » & #p %av 2 5% F3 isﬁmpH e T "% (Lockeretz, 1980;
Stone et al., 1991) RN 25 F 3 e 1,Comp AL & 4 e pH
28 ﬁ—ﬂ*wwtyﬁik& E3 B BAB ST ER
e Ry i s AL #fwcﬁfo%x fo it m it 19 pH A
o2 Fig e qughar and anehlro 1980 Hue et al., 1989) - +*
FAp %5 57 BT 4 K ﬁ‘iswq"m%r Comp+1/3 N ~ GM+1/3N
2 Peat+1/3 N A i 4 e ﬁ,ﬁfi%@'ﬂ BermMiEPHE ) B

‘“} ok

JEW%E)»—l C‘%; /,,\ﬁq;’%i ﬁ&’jlﬁka}? ?%IL‘ "'T,—v(’rn/ﬁ-f}\ﬁl
AP 2 CINEF & e #2502 9 pH B2 81t 4 il 4
Moot =% F § P& 2 Comp -~ Comp+1/3N ~ Comp+2/3 N jed@

T LB F % 3 pH Y g
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ZA s B ER%RATE 35 5% § 13 ek fnla i 2 BB
Table 6. Some selected soil chemical properties of the TARI after the harvesting of the 13" crop

Treatment pH EC? Total N Total C Bray-1P K Ca Mg Fe Mn Zn Cu
(11)  (@dsm™) (gkgh) (gkgh) (mgkg?) (mg kg™)
CK3 57ab' 0.23b 4.7d 18.0c 22.7de 51.3c 567c 134c 1202¢c 43.1a 6.2c 23a
Chem-N 5.1d 0.29ab 5.0cd 17.2c 344cd 68.6d 402e 139c 1174c¢ 35.4abc 59c 22a
Comp 58a 0.29ab 55ab 21.0bc 744b, 86.2a 872a 213b 1839a 38.3ab 126b 15b

Comp+1/3N 56D 0.30ab 58a 23.0b 90.2a 904a 890a 225b 1565b 19.2d 16.4a 15D
Comp+2/3N  54c 0.36 a 5.8a 23.4b .-86.4ab-889a I/4b 216b 1537b 231d 16.4a 15D
GM+1/3 N 5.3¢c 0.32ab 53bc 17.7c 46.1c 835ab.473d 228D 1528b 252d 15.7a 23a
Peat+1/3 N 5.3¢c 0.28ab 58a 374 a 14.8e 759.bc 852a. 313a 1571b 28.4bcd 10.7b 1l.lc

1. Within columns, means followed by the same letter are not sigﬁiﬂgan’tly different (P <0.05) using Duncan’s multiple range test.
2. EC:electric conductivity of saturation extract; K,"Ca, Mg, Fe, Mn,-Zn, and Cui Mehlich 111 extractable K, Ca, Mg, Fe, Mn, Zn, and Cu,
respectively. 1T R

3. CK:without fertilizer; Chem-N: totally chemical fertilizer; Gomp::€ompost; GM:"Green manure.
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IRBRFEFPEL S TR BROWL RS FIFSR
Falo-daz  JHEBRFUIRELILKTERE (EC) 74
B A7 pEAFE LSRR S R hib QE4IS AL B
ATVRMBEERESR > I RITHF 24 K o AEHKY 2
EC#5402%04dSmi2 B B+ a @R 2 # [ (Jackson, 1958) -
Bor Ao i (vix 27 > XA {VIRIEE -

IHZFRT RIS G RPN 0 2 TR LB
PAMUZELSBOFERT 2 EFPTERT IR LU ~ R A K
7o A e ’U;‘“" Pz jiEa & o ARk 2ERAUER
45+ 17.2 3 314 gkg' \W’ummﬂBNﬁ 2§ % - Chem-N &z
ﬁ’»'”"‘**wﬁfi BE T *tﬁ"?ﬁs?ﬁ‘v'“ Tl o Ft o WU
ARG G ﬁﬁ%"’*imﬂt” {t%i‘* R 5 B o w2 e i
S SRS ‘»r@fﬁﬁl— e B o g
TR E SR 'Lf;‘as ’""I’ N "W BV ARLE Vo HFHIEF
ﬂowm%kaﬁ%mCKﬁmbCMMN@ﬁECmmﬁ—’;
FRE LR %;—a‘%_a“l 12 Y Comp fed? LA R N A M % EJE e CK
f X ~ Chem-N Mww»mﬁi& ol A A RILE § W
Comp ~ Comp+1/3N ~ Comp+2/3 N = &d2 » & BJIZhpd kB & B ¥ £
B2 Comp+2/3N a2 i = 2@ % Fo@m 32 (1996) & (2005a)
2 B g $54p 8 Comp+2/3 N EJ? 2 (T 354 & ,;jnrgi v Fp s AR A
NAIEDF TR S o RAARNE ET 0 3 G R
Comp+1/3 N ~ GM+1/3 N ¥ Peat+1/3 N = &J2 » 2 ¢ GM+1/3 N &J2

el

2P AR B TS S DS AR W o F P iR
s A G T2 kAR 9 Peat+1l/3 N ATk B B B
2 RE VR TR e
PR B s E 4 Y AL 2 kR
(Purakyastha et al., 2008) » R85 8 5 & f& > @ 1 Fifa-K g 4 s
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SRR BB REER Y RERB (R ) Ll AR
Wbl dp R E 0 F1 > Comptl/3 N R At & Af et i Peat+1/3 N

I
72 o

£
FAPARY ERE I F2- 0 Y §

— A HER f R LA B R R P TR 4 £ AP R T

o AT 2 M F E A 473 58gkgt 2 o 2 CK AU A i
Peat+1/3 N f= Comp+2/3 N = jed@ £ 8 > F15 CK a2 A ¥ ¢h 3% »
Wl DR g E ST R M (5 0 20053) 0 o TEd AR
B~ ehE o phcs S Peattl3 N ASZ i £ F 0 FIH AT KRB
(3-) ~jrigth A ERSBETL H 2 Y FRERALT R
B A TR ’i?w'fg-é{’.%f!?ﬁ s _""i)ﬁlb"i‘ﬁff—’ £ F (Brady
and Weil, 2004) Comp+2/3N1%@“’Ber]p*aag AN L
rELE wﬁlﬁgii ;j}?#ﬁ@%@"@l 2§ APER S 0 i F 2R
PEOERS Rt ﬁq Fﬁ;ﬁ-ﬂ'r‘ﬁﬁzqgﬂ' «1CK~Chem-N £ Comp = A&JZ »
1 Comp Jei® g § T;%w&fﬂ'#éﬁfﬁiﬂ = fE7 25T g2 v o
Y Comp/f@‘ﬂ’wr%wmiw;g/;ﬁ* 4 T_ﬁma Bos o Ft o ARs R AR D

RN LR g

F_*

4y

a4

.Q‘

EEE AL
5% & - A g %W HLes g2 2. Comp+1/3 N ~ GM+1/3
N 2 Peat+1/3 N AJZ ¢ » 12 GM+1/3 N AJZ e § Jk B & 4 » Peat+1/3
NAESERF EREB od 0w ig Afaz 4FM > 8 @2 dm?
AR F o AR RRIRE R (R o) A fRRN > i ko
BT BN AAOFOERRAS - AOL S o LA W § E A

Comp ~ Comp+1/3 N 22 Comp+2/3 N = g2 » 2 e § kA% §

2

g
By

\\5

B2 bem b Z @R ARFLR - T HENRFERERMRER
Bbem B EF R A (r=0547**) (% - )~
Bray-1P

d BrayNo.1 3Bz 4 37 chf sidbmir 3 e 2 - 5

WS IR A Ao RHE Y 5 SR M 32 pH
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ARk 1 (Tester, 1986 ; 46 % > 1993 ; 2 #24f » 1995 ; % > 2006) -
I ot e g1 T 2 (7 (Hoyt and Turner, 1975 ; Hue et al.,
1989) - ~3#% w ¢ + 4 3% Bray-1 4% Peat+1/3N AJL - %5 % § i
R R S AUE L s SRS B LS ¥ %
Ok SR RRL AT 2 ¢k 0 SEFE M 29T am gk s F o 3 e
Flzo BJ® > Ha » g R H % .Lg?nw1l:krg o 3 d F i L SEIPN
B R g s S (204kgPhat yl) s v 2. (39kg P hatt
vy ~EsE S (TkgPhat y)ow&pwwﬁﬂz,ﬁwmwgww
SRk B e 4o (Meek, 1979; Haynes and Swift, 1989) » ¢t #t > Toor
¢ Bahl (1997) % Reddy % + (1999) 2 &= 5 Bi & & ¢ * f»w g2 it
FAesfl s g d t?" *J:@m;k‘)i

TSR i S CIP 3 # » ~ A CIP -]* 200 P& e~ iF
* 5 % 300 pF Al -«i'ff]«u i (—;5 ’;20705b)°;‘fu A CIP 5 1,464
(TP =0.17 gkgl) ) %& » 4 i;g;t’ g § o rﬁ”@u e > @ NET KR

» R SRR ﬂ‘;ﬁea:ﬂB 72 Bray-1 #ik & ° e T2

TEB 2 BagS “‘ 1’

% * Mehlich '3:#/3?']3;&\;1% ﬁ;grr R T LA T G s g
FIkR o RSk T FBmk ARG 613 1 901 mg kgt 2 F o 1
* 3z EJR B CK B2 b M P B A OO T R F LR o
TG Y g g F g T s 2 etk A g d g
P lar r 2 g 2 BB %W S (320kgK hatyt) ~ R R 2
(254 kg K hatyhy ~ 3w goig (117 kgK haty!) e

##5k 2 # Mehlich 3 7 375~40k & 5 402.6 1 890.1 mg kg™ - '
CK @t » H A uiat 55 » C B P e P25 ~ Ap fe B 4T o 5 ¥

LAEEN S ML R R R S P Y R S

¥
4 PRl R R B 4 o
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ki Bd RA B AR K UGB 2 ERRN AL EY
B2 g b Tt B R FHEA R4 o 3 e CaMg Bk
¥ PEHST G R 4 M IRab 422 T % (Jokinen, 1981; ¥ - 2005b) -
MRS T E RN o 3Esk 4 gk B B 134.2 T 313.9 mg kg
Z_ R 1 Peat+1/3N A2z kR B % 0 @ CK EJJZ i K0 7 52l &
TR R G B .
IRV BEGF oA A e B XTI pHE - F R R
TR FE kARSI BTERE S 3 BT H Ak
BEE G HTER #¢ R8T 7% ~ S BE4ET sTi o
g BT ] FIH pH T A okl e R RJT Y Ik R
r2 Comp A&J2Z (1,839:mg kg™) % »Chem-N &JZ (1,175 mgkg™) < -
ERR P G CK i (45.1 mg"k'g'l) & @ Comp+1/3 N AJ2 (19.2 mg
kg'l) % o gg:r 7 il kg g i?ru;g ¢ @pﬁa%m»ﬁ P o
ER: o4 m&%%ﬁr,}a&uaﬂw NPE 2B G 60%:4s
MG AR & 607 AR F w J,;,]@bta IHARY ERE Rl
BB TAERT gsruma% 1991; Storey; 2007) - % I &7+ » % » }
o ve 2 s m4%%k&m@¢#ww§w+ o
5G4 T iedh st (Kopsell and Kopsell, 2007) » # # % <
(McBride, 1981; Kopsellrand Kopsell, 2007) - 4z i 98%z_ * 33 %
g R WA S A A (F 0 2005b) o F]pt o sk A R
e CK 222 Chem-N @4 7 sxid B > @ s § —'ﬁﬁrPeat+1/3N
B g § v dp i o
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FSos o0 BT EOKE L BRI R LA RERRE P E BT S n i ik

Table 7. Linear correlation coefficients between the soil labile and recalcitrant pool and chemical properties at TARI

EC ™ TC DOC Brayl P ?:accharlde gellulose |I30Iyphenol |Io|olyhenol SN S-C HCEN  HCLCH
pH -0.368** 0.059 -0076 0076 0254* -0159 0102 -0036 0209  -0042 -0.066 0117  -0.182
EC 0.231 0048 -0076 0219  0.114 0.089  0.029 0027 0164 0065 -0.248 0.029
N 0.547%** -0.535  0.480%** 0547 0720  0.239 0.344%* 0456 0529 -0.103  0.457
TC -0.399 0053  0,581* 10735  0.075 0.556* 0543  0.891 -0.124 0.789*
DOC 0.289 4 0406 0523 20164 0.252 0421 0464 -0.102 0.460
Brayl P £0.225 0,315 <. 0.135 009  -0270  -0.121* -0.298% -0.220
ngma”de 0.742%%* 0435**  0581*  0524** 0.643* 0024  0.636***
SEHUMSe - 0.014 0.063  0736** 0780 0245  0.306*
Poppherol R 0168  -0031 0082 0032 0091
PﬁQ@he”O' l 0651 0679 -0.183 0.148
s-N* 0.693** -0.559  0.685%**
s-c* -0.131  0.960***
HCI-N* 0.211

* ** *** Significant at 0.05, 0.01, 0.001 proprability level, respectively.

# Saccharide C, cellulose C, polyphenol I, polyphenol I1: the labile pool determined by H,SO4 solution two step hydrolysis; S-N, S-C: the
nitrogen and carbon of the recalcitrant pool in the soil determined by H,SO4 solution two step hydrolysis, respectively; HCI-N, HCI-C: the

nitrogen and carbon of in the recalcitrant pool in the soil determined by HCI solution hydrolysis, respectively.
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(=

) KF T WA

RKFF BREGF B TP TR EInes - VRfRO BT L2 %
(labile) $ #H® €22 36> TV REZMAP L BL KR - HEVHT
NF CEREE P EREE RS R H AL TR fEs & F (Steveson,
1994; Zhang, 2007) o -k 15 a7 5 a1 1k ~ AR SRR &
PAmaEt L% (20 1996) 0 i P F 2 G ML g6 0 T4
EFBTRE 2 oA @ 2 2 k3G WAUER 47051 2 0.53
mg kgt 2 B > 11 CK A2k B & ~ Peat+1/3 N A2k B K (% ~) > Fi
B E A BB (R ) R T R WRUER S TR (R
Z)o 1}7 fFrsiefasgm % > CK~ Chem-N & Comp @ -k i3 15 #58k
BB IR AT 2 @“’ (053 mg kg’ ) 2% 0 % 3 7 ch Comp AT
(0.51 mg Kg'l) i > 7 % %% 4 el e B SEER S
=7 BT NS ’ﬁu mr Jé\%%*% g éﬁ@i*f#w%@ ViR R
SEYeT oL 52 xwg ,;g i R RAUE R % (Six et al,
2000; West and Post,.2002; POME’J 2008) SRR 20 TS R
7 nk—%;é_ee;z* Comp+1/3N » <ISM+¥;/3NL57 Peat+1/3 N 2 @ 3 » 11 GM+1/3

A2 (0.52 mg kgh) Bl Peat+1/3N)a‘@“’ (0’51 mg kg'l) - & e
ISR Skt —?m?ﬁe‘%\i w’rﬁ*ﬁ P ESTE B B kR e

Mok RB A g fg > ez kimE g WEUER R c AR % £
Comp~Comp+1/3 N £ Comp+2/3 N 22 ka1t 4 WMk A » R % £
POoBTICEFELENS T2 PERBMET BRZER o

34



Ze N

ARREF ER
Table 8. Dissolved organic C, labile pool and recalcitrant pool content in the soil of
TARI determined by HCI solution hydrolysis

CREOTE 35 5L 2 RGBT WA d BRCRETE L P ¥R RS

Treatment DOC Labile pool Recalcitrant pool
N C N C
(mgkg™) 9kgh) (gkg™) (9kg™) (gkg™)
CK? 0532 + 0.012a' 4.78a 12.18bc ND° 5.82 + 1.18d
(100)* (67.7) ) (32.3)
Chem-N 0.517 + 0.003abc 4.76 a 10.73¢c  0.24 + 0.06 b* 6.47 + 0.59cd
(95.2) (62.4) (4.8) (37.6)
Comp 0.513 + 0.002abc 5.20a 12.05bc 0.20 + 0.08b  8.85 + 0.84 bc
(96.3) (57.7) (3.7) (42.3)
Comp+1/3N 0512 + 0.004bc 5.56a 12.97b 0.14 + 0.07b 10.03 + 0.70b
(98.8) (56.4) (2.5) (43.6)
Comp+2/3N 0.515 + 0.007 abc 5.80a 12.58 bc  ND 10.82 + 1.96 b
(100): (53.8) ) (46.3)
GM+1/3N 0522 + 0.007.abc - 5.30a 11.14bc  ND 6.46 + 0.77 cd
| (400) (6318)< " () (36.7)
Peat+1/3N  0.509 + 0.005¢ +530a 16964, 050 + 0.13a 2044 + 11la
1 (91.3), /(454) " (@87) (54.6)

1.

»w

Within columns, means followed bythe'same letter are not significantly different (P
< 0.05) using Duncan’s multiple rahge“l:es"c * | |
CK:without fertilizer; Chem-N ﬁo’tally qbemlcql fertilizer; Comp: Compost; GM:

Green manure.
ND: no detected. : ' '

The number in parenthess is the ratlo of labile pool or recalcitrant pool to total N or

C in percentage.
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(Z) MR- FFE KRR F 2
2P ad M AR FRE A B 85 ¢ 7 Y TP
ek B pE (amino sugar) £ e F (Parsons, 1981) g izt b B P AR A
f#erag i ffi (Stoutet al,, 1981; Rovira and Vallejo, 2000) » /5 i ik
AP FHIEF 2 BRI e o (1987) 2
BEL R 0 A4 o A F - B F B 90% o ¥ (2006) A g
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ApEgka P "{ﬁﬁ‘rxi-r Bk R B 18F kR G014 050 gkg e
Btk 3 R Tk Rt 4m45%gkg R BN B L
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RIEFAEE VAL BAIIRENF Z AL L AT L L IR
L F BT > 0 Compr2/BN AUTh § > & AJEF At R F LR
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/&@Jﬁﬁ*ﬂ%iﬁw»@%&&*5&420Mgm oo
e Eﬁ]fﬂ“6854]ﬁ969kg 2 e A j2 12 Peatt1/3 N f
BHFm CKEILE K & 65 E J&E‘,’T 2 Peat+1/3 N &2 % @
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ufgﬁwm;mﬁﬁmﬁug£¢ § 200 BT (22 ) BEoT -
3 %gﬁ&%ﬁ&&h#mﬂwﬁﬁmf%k%wﬁ@$CKcmmN
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“’ﬁﬁﬂﬁWﬂﬁﬁﬁﬁﬁhﬁgﬁﬂﬁ:ﬁﬁi’ﬁﬁgﬁﬁﬁw
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Fe L@ 5 o Peattl3 N 22 34 fRAX Bk B & o A2 v Bt
(54.6%) > @ Comp+1/3 N AU 2 /A fEpk B ik 5 e 2 1t 6] 14 (43.6%) o o
RPLKfRE REFE R 2 55T S0 2 KRB R G B4 AT

R chip s Rk R F (R =)ot vh o d mpekRR Y 4 450 4R
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(X)) Brgiaw? 3 ®Fpj2 4550 a8 Comp+l/3 N
B2 g fREE A Peattl/3 N AJE ¥ i o 857 B F1H A 43S
AR R E S BRI S Z AT BRI BB E (63.6%) @ i
BRI EP 2 IELBEERR SR F25F £2 Comp~Comp+1/3 N~
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F o r2 NG w R AHEFPBL $FMEZ LR -
(z) Fipe - FEE-Kf2
B AERREAEMPEEREERT > VA NIRRT BT KRR D
FWE X T RE L A L4 F b I 2Bk &4 (carbohydrate) £ 4
3+ 2 K s (polyphenol) (Rovia and Vallejo, 2007) - Oades % + (1970)
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—\
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%g%aw<uh¢*wfﬂmu%{ﬁﬂféiilﬁllﬂwwhwﬂ LR
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1. % - FeBokjz
A5 2 pEER 43 2.82 2 453gkgt 2 & > 12 Peat+1/3 N EJT
BB ~ Chem-N fgZio X (& 1)+ 73 fo 35 % fE 47«0 CK ~ Chem-N

ﬁn w
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Table 9. Labile C pools content in the soil of TARI determined by two-step H,SO4

hydrolysis
Treatment Labile pool | Labile pool 11
Saccharide C Polyphenol 1 Cellulose C Polyphenol 11
@kgh) @kgh) (@kgh) (@kgh)
CK? 3.12 + 0.26 cd’ 7.00 + 0.29a 0.63 + 0.05d 2.26 + 0.19 bc
(17.3) (38.9) (3.5) (12.6)
Chem-N 282 + 0.32d 575 + 0.56¢ 0.76 + 0.18cd 2.17 + 0.19¢
(16.3) (33.4) (4.4) (12.6)
Comp 330 + 036¢c 6.11 + 042bc 0.96 + 0.08bc 2.19 + 0.10c
(21.0) (38.9) (4.6) (10.5)
Comp+1/3N 4.09 + 0.22b 6.86 + 0.55a 1.11 + 0.16 ab 2.28 + 0.30 bc
(17.7) (29.8) (4.8) (9.9)
Comp+2/3N 4.10 + 059b 7.05 +.0.53a 1.16 + 0.29ab 2.63 + 0.37 ab
(17.5) (30.1) ‘ (5.0) (11.2)
GM+1/3N  3.92 + 041b  7.15%-0.34a" 0.78 + 0.18cd 2.37 + 0.25hc
(22.2) (40:6) (4.4) (13.5)
Peat+1/3N 453 + 0.22a 6.77 + 1.33ab. .34+ 0.07a 281 + 0.17a
(12.1) (181, (3:6):" (7.5)

1. Within columns, means followed bythe-samé letter are not significantly different (P
< 0.05) using Duncan’s*multiple range.t st
2. CK:without fertilizer; Chem-N totally ehemlcalfertlllzer Comp: Compost; GM:
Green manure.

percentage.
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wak2 kR A70633% 1.34gkgtz @2 Peat+1/3 N A2 % -
CK AJZ M (%4 ) v 17 2537 f8 47 < CK ~ Chem-N 22 Comp = Jie
25 7 Comp 2 0 CK a8 F i » 7 B35 » 5 #8574 i 3
A3 g R kR o m Comp AUR e E fri ok it SRR
(Fegatoqr) 2 E502(%1) ~E =2/ &F o

FARAFERRORTC SRRV ET HE DR T PRE
B #-¢ 3% < (Roviaand Vallejo, 2007) » 1* % Fe 3o K46 %8 ~ 48 Fe 35 §
£ 7 Comp+1/3N~GM+1/3N & Peat+1/3 N = &2 » = joJ2 fF 2_ 4k ‘&
ZEROTHEFALRE > L GM+LU3N AIZ# T3 F g e i kR 1
AATEALAL F 5 AL fED @G TR 0T L A < F iR @ AR
TN 2 BB F R ﬂr¢“i}£ﬁ¢o?»ﬂ?%§§_fﬁ€0mp\
Comp+1/3 N 2 Comp+2/3 N 2. = @E’_\ 1&‘« BZERARFLBR HT
% § B %T % g"it’;&‘iéﬂ{i%\/%)ilgq\‘&ﬁfﬁ % o Rovira ¥
Vallio 2002) & # i/ s EHA fo s - & 4o 0L S B
A R OAER T RS “*l]’lév a% (cellulose C) ¥% f& = px (saccharide C) »

‘-\n-

A FA LR AR | | 1’

ERCE-SIE S @%Xﬁ% I J;)i’*"Zl?; 2.81 g kgt 2 B > %1
Peat+1/3 N &2 % ~ChenrN }%@I“' (4 )t 17 s ie fasg 2 CK -
Chem-N 2 Comp = A2z %8 Il = A2 algF £ 8 » 12 CK
BITE 0 BEom iRt s o G s ME AR Ao B
fRz AT FHEGBESEERE e P RAPR W F £ ~ 7 e i A eh
Comp+1/3 N~GM+1/3 N ¢ Peat+1/3 N = g2 2. i&%’f\ﬁé? II> 2 Peat+1/3
NARHF R HE - F o d R RFCEFH- 2 75 230427
WS AR EE A S JIF 20t B (2T) 1@ ﬂr&%’&ﬁ» Ik
B 5 i@ B § £Comp~ Comp+1/3 N 22 Comp+2/3 N &J2 »
ﬁ%$§ﬂ§§WﬁCmeBN&£’ﬂﬁﬁ%H%&$’ﬁﬁ&
BHF B2 IV AL ARRPINEREZDS A AR A
FEB B ORGP TS AEF2Z DA (r=0603%%)(% ).
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Table 10. Recalcitrant N and C pool content in the soil of TARI determined by two-step

H,SO,4 hydrolysis

Treatment Recalcitrant pool (Saccharide C + Cellulose C frotal
N C cellulose C) carbohydrate
(g kg‘l) (g kg‘l) / total polyphenol
CK? 0.49 + 0.02c¢! 4.46 + 064c 0.40 0.17
(10.4)3 (24.8)
Chem-N 054 + 0.12¢c 4.25 + 0.70¢ 0.45 0.21
(10.8) (24.7)
Comp 062 + 0.12bc 7.34 + 1.11bc 051 0.23
(11.3) (35.1)
Comp+1/3N 0.66 + 0.05ab 7.35 + 1.12bc  0.57 0.21
(11.6) (32.0)
Comp+2/3N 0.82 + 0.22a 931 + 2.29b 0.54 0.22
(14.1) (39.8)
GM+1/3N 0.48 + 0.07c | 4.48++ 0.93¢ 0.49 0.17
(9.1) _+(25.5) :
Peat+1/3N  0.78 + 0.114a | 16156 + 4.71am < 0.61 0.23
(13.4) (44.3)

1. Within columns, means followed bythe same Tetter are-not significantly different (P

< 0.05) using Duncan’s multiple range-test.-

2. CK:without fertilizer; Chem-N: totally{':'hemlcalfertlllzer Comp: Compost; GM:

Green manure. i

3. The number in parenthesis is the ratlo of recalcnrant pool to total N or C in

percentage.
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3. WA RR 2§ B
EEAfEF BER 430048 3 0.82gkgt 2 & 5 2 Comp+2/3 N A
WS CK AJZ 2 GM+1/3 N AR it (4 L) o L 7 o 25 5 f 4T
2. CK~Chem-N & Comp = B2 2 A AR § R » = B0 & 4 ¥
ZB ol fApFE S E £~ F Bz Comp+l/3 N~ GM+1/3 N £
Peat+1/3N = g2 2 ¥~ f2 R § k& » 2 Peat+1/3 N &2 2 i/ & B
FREBR BB RZME VR () A RESFENR 2 IR
FRC ORI E S M (£1) GMLBN Admz A 2§ £ i)
CopBEER RS R n B AL AT 2 B R 0 0 Bt Y B
AL fRF £ Mo A B g £ 7Comp ~ Comp+1/3 N &
Comp+2/3 N = /22 iﬁuu\ #5 B »Comp+2/3N L H BB E R Y
ERY SR %’Wﬁ}#;%’%ﬁﬂﬁﬁﬁﬂii%ﬁ’
(EE U ﬁ&¢ SRR 2 F o @ ;u\ 2F BRAMEF 2" KA B
> (Roviaand Vallejo 2007) o ) e
g famt ROk B f*“fﬁﬁu 16 56 g kgt 2 & > 12 Chem-N g
4~ Peat+1/3 N wtl'_#»rﬁ * —L‘) 7 e %55 48 55 0 CK ~ Chem-N &
Comp = AR s % &'i_ R A& %E?ié‘l e Comp AT hEEA f2
RABE o s gl 5 A 32§ B 5
to 2 EEL A ;’@f#&il‘?%‘-" A NGRSO A R - RN
Comp+1/3N ~GM+1/3 N £ Peat+1/3 N z_ = B2 ip A f2 R BLE R - 1Y
Peat+1/3 N ST f 5 » ¥ » 2 )k REEA R 2 W 53 (7)) &
- R SR SRR 9 Ea S L AL N § £
oA AU R RF 2 BEA JREZ 0 b UL R (2 T)
A B AP ENF oA R FRAERE DS BN AL L
BE ARG T B AR 0 ROF A B (0 f BT ERA R R AR 2 B 4 (8
Chem-N EZ it #2)° 27 F 5 § 2. Comp~Comp+1/3 N ¥ Comp+2/3
NZ g2 2 ith R a g ¥4 % > 2 Comp+2/3 N 22 g i fiz
BB BHS o F (2005) 2 #1545 41 o Comp+2/3 N AL it 4
B T o AT ALY DITSARIPEHKR S > Tl
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A FERER Flm B o
Yz PR ECOKfRATRIE L RECK T (e e 2 ) BRR
B (AR |28 kA 1 2 fr) Rl v 5o @ Peat+1/3 N A2
2 4 Fe AR Bl S 0 CK 22 Chem-N AU “7it $ B2 4 3 4 2
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4.7 o B A o]t R
FRfe o FEEC u*a Pk R 12.1-22.2% 0 12 GM+1/3 N Aue
fg » Comp SZ-w 215 Peat+1/3 N et miﬁ (4): BEp | B3
# £18.1-38, 9%’ M CK & Comp wm rPeat+1/3 N 2 i i1 (%
1) 8 EF xé; E‘im35a5 0%’ B Comp+2/3 N AJZ #% » Comp+1/3
N g2 % 20> CK r@%ﬁw%ﬂ D g Il ks 7.5-13.5% o 1
GM+1/3'N EZZ &% 1 !qherrJN z@#-—w\ 1Peat+1/3 N e e 4 (% 4 )5
A fRE R E%J\Ziéﬂ 44.3%> '1 Peat #1/3 N A2 2+ & »Comp+2/3
N A2 = 2 ChemFN s b i ()
“ BT AHES A 2 20 E kA .
(=) ALY
B AHES AB2 20 E % £ 50 - fAkirHAE RLER2) &
SR R ASE (H o6 AT SR e Y f el e
AL 2 TR e frH % P Bi o AaR s F FR) e S 2 A BT 2 Bk AT
20 £ b2 3 AR Fhod L - 7 o
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Table 11. Some selected soil chemical properties of the KDARES-CBS after cultivated for 20 years

Treatment pH EC Total N Total C Bray-1P K Ca Mg Fe Mn Zn Cu
(11)  @s/m)  (gkgh) (gkg") (mgkg? (mgkg™)
R1
RIOT* 72b' 05a 26a 25.7 a 36.3b 155a  2226b  202a  1157b  58a  162ab 24a
RLIT 6.9c¢ 0.3b 2.0ab 20.6a 824a .129b 1999b 147D 1285ab  5l1a 148bc 1ld4c
RICT 6.5d 0.3 bc 1.0 cd 9.3b 245Dh. ., 105cC 745 ¢ 71lc 1566 a 39b 9.0d 15¢
R1I0S 75a 0.3 bc 19abc 199a 1075a" * 170a 266la 222a 1206 b 60 a 17.4a 19b
R1IS 7.4 ab 03¢ 12bcd 105D 887a 116 b “1974b. 138D 1087 b 38b 13.3c 16¢
RICS 69c 0.2d 0.8d 7.4b 30.4 b 65d.. 988 ¢ 96 c 1088 b 27c¢ 9.6d 16¢c
. , + | R2

R20T 7.1b 05a 36a 30.4a 65.5 cd ‘B@ a 3073a  254a 1196 b 85b 16.6 a 24D
RAT 67c  04b  39a  121b |1231a 422a | 2258b 176b  1387a  6lc  161b  14d
R2CT  6.0¢e 0.4b 2.3b 16.0b 748bc 198bc | 1835d . 101d 1085 ¢ 51c 87d 24b
R20S 7.3a 0.3b 34a 136b . .644d 122a || 2373b 191b 1010c 132a 14.7b 3.7a
R2IS 7.1b 0.3b 41a 109b 82,6 b 110ah :1727c¢ l1l41c 1312 a 65c 10.7c 19¢c¢
R2CS 6.4d 0.2¢ 1.9b 146 b 66.4cd’ 75¢" 727d 99d 1034 ¢ 56 ¢ 7.8d 1.2 bc

1. Within columns, means followed by the same letter are not significantly different (P < 0.05) using Duncan’s multiple range test.

2. EC:electric conductivity of saturation extract; K, Ca, Mg, Fe, Mn, Zn, and Cu : Mehlich Il extractable K, Ca, Mg, Fe, Mn, Zn, and Cu,

respectively.
3. OTF:)the top);oil of the organic farming; I T: the topsoil of the intermediate farming; CT: the topsoil of the conventional farming; OS: the

subsoil of the organic farming; IS: the subsoil of the intermediate farming; CS: the subsoil of the conventional farming.
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2 3049kgt2 B R2A D kR & 109 3 146gkglt 2 B o A
RIBAER NG HH>ITRF>RFR 2 AT ERAVYALE -R2
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WIRRLE R2ePI AR IEARER » Mm% Z RGBT
S o R2 T ABAEE e DB BE R R RL B - 3 (2005) 2
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R2 f& {8 o %’Ltﬁuﬂlfr\a EAEEG Ev R2+ R1# # 64%% 70% >
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Table 12. Dissloved organic C, labile pool and recalcitrant pool content of
KDARES-CBS soil determined by HCI solution hydrolysis

Lo N B AHIER A HE%Y 2

R

“~

A e BERETR S B

Treatment DOC Labile pool Recalcitrant pool
N C N C
(mgkg™) (9kg)  (gkg?) (9kg™) (9kg?)
R1
RIOT 0497 + 0.010a 1.72a  4.90b 0.88 + 0.13a' 20.8 + 2.52a
(66.2)°  (19.1) (33.8) (80.9)
RUT 0512 + 0.004bc 158a  7.08a 0.42 + 0.04b 135 + 1.34b
(78.9) (34.4) (21.1) (65.6)
RICT 0529 + 0.006a 0.70b  1.90c 0.30 + 0.08b 7.4 + 0.59d
(69.5) (20.4) (30.5) (79.6)
R1IOS 0508 + 0.010c 153a  9.30a 0.37 + 0.13b 10.6 + 2.27¢
(80.4) (46.7) (19.6) (53.3)
R1IS 0.517 + 0.004bc 0.38b " -3Albc i+ 082 + 019a 7.4 + 1.81d
(3L7).  (29.6) (68.3) (70.4)
RICS 0530 + 0.006a . 0.69b #236¢ 0.12 + 0.05¢ 50 + 093¢
(85,3) (8.9) as.0) (91.1)
R2OT 0505 + 0.006be 330 b | A4Ba = | 030+ 007b 1580 + 1.62a
(917). | (481 82) (51.9)
R2IT 0505 + 0.008be 3.90ab | 2.49%¢. || ND? 9.60 + 0.84¢
(100)%, | Ezo.e)' 1K 2 (79.4)
R2CT 0513 + 0.009abc 4.10d ! 9.77b. | “ND 6.23 + 0.41d
(100) <7 (61.1) ) (38.9)
R20S  0.504 + 0.007bc 2.87b . T71c 053 + 0.15a 11.89 + 1.90b
(84.4) (12.6) (23.0) (93.6)
R2IS 0.513 + 0.006ab 2.30c  391lc ND 6.99 + 1.44d
(100) (35.8) -) (64.1)
R2CS 0516 + 0.010a 1.90c  8.78b ND 5.82 + 0.52d
(100) (60.1) -) (39.9)
1. Within columns, means followed by the same letter are not significantly different

w

(P <0.05) using Duncan’s multiple range test.

ND: no detected.
The number in parenthesis is the ratio of recalcitrant pool to total N or C in
percentage.
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Table 13. Linear correlation coefficients between the soil labile and recalcitrant pooland chemical properties at the KDARES-CBS, R1

Saccharide Cellulose Polyphenol polyhenol

EC TN TC DOC BraylP G | f S-N S-C HCI-N  HCI-C*
pH 0.026** 0.119 0351 0442 0499  0.081***  -0.222*** 0.190 0532 0346 0261* 0458 0.248
EC 0291  -0.779%** -0.673 -0.049 -0.851*** -0.842* -0.298  -0.537  -0.782* -0.822  -0.434 -0.293
N 0.569*** 0300 -0.182 0,252 0273  0.118 0011  -0253 0.191 0.772%%% () 445%**
TC 0821  0.105. 10.849%** +0.858%** 0.440 0.624  0.852%%% 0.856%**  (0.739%** (.489%**
DOC -0,220 -~ -0.769 -0.804: -0.398  -0.710  -0.846 -0.837  -0.494 -0.293
Brayl P 0.024 20026 0.020 0341  0276* -0200 0132  0.100
Sé‘;c“a“de | /0:1945%** :0:364*  0.615 0.861%** 0.915%**  (.472%** ( 402**
Cellulose C* B—o 0,417**  0.051  0.914*** 0.949*** 0435% 0.384
Pl‘l'ypheno' 1A 0349  -0.341 -0.352  -0.225* -0.098
Pﬁiyphe”"' 0625  0.687 -0.036  -0.028
S-N* 0.976%** -0.396 -0.613
s-c* -0.627* -0.892
HCI-N* 0.710%**

* *x *%*x Significant at 0.05, 0.01, 0.001 proprability level, respectively

# Saccharide C, cellulose C, polyphenol I, polyphenol 11: the labile pool determined by H,SO4 solution two step hydrolysis; S-N, S-C: the
nitrogen and carbon of the recalcitrant pool in the soil determined by H,SO4 solution two step hydrolysis, respectively; HCI-N, HCI-C: the

nitrogen and carbon of in the recalcitrant pool in the soil determined by HCI solution hydrolysis, respectively
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Table 14. Linear correlation coefficients between the soil labile and recalcitrant pooland chemical properties at the KDARES-CBS, R2

EC TN TC DOC Brayl P gaccharlde gellulose I;’olyphenol ﬂolyhenol S-N S-C HCEN HCLC
pH 0.226 0.589*** 0.107  -0.287* -0.148 0.634*** 0.181* 0.272 0070  -0.770 0.078  0.639%** (.583***
EC 0259  0.484*** -0271 0072  0.766*** 0.223*** 0.166 0154  0.624  0.675  0.380**  0.609%**
™ 0177  -0.140 0277  0.497**% -0.195**  0.236 -0.093 0478  0412* 0222  0.257
TC -0.132  -0.265 0B513***+ 0.036%  0.100 -0.056  -0.474 0.557** 0.279%  0.515%**
DOC -0.129 ' -0,452%%* .0.292*** 0,011 0110 0457  -0.462% -0.386%* -0.475%**
BraylP -0031  -0.077 %.0.073 0460 0084 -0.158 -0.427* -0.206
Sé‘;c“a“de L0.210%%*  0.200* -0233  0.903%** 0.913%** (.641*** (.775%**
Cellulose C* s || -0.903 -0.057 0162  0.182%%* 0.334%  (.572%%*
Pii'yp henol o 0175 0201 0148 -0.019  0.049
Pﬂ!}’phe”"' ‘ 0181 0191 -0095  -0.049
S-N* 0.960%** -0.365*  -0.340
s-c* ~0.569%** -0.540%**
HCN* 0.758***

* *x *** Significant at 0.05, 0.01, 0.001 proprability level, respectively
# Saccharide C, cellulose C, polyphenol I, polyphenol 11: the labile pool determined by H,SO4 solution two step hydrolysis; S-N, S-C: the
nitrogen and carbon of the recalcitrant pool in the soil determined by H,SO4 solution two step hydrolysis, respectively; HCI-N, HCI-C: the
nitrogen and carbon of in the recalcitrant pool in the soil determined by HCI solution hydrolysis, respectively

56



FL T S B AHIER A REKY I B PR EORETE . R E LR
Table 15. Labile C pools content in the soil of KDARES-CBS determined by two-step
H,SO,4 hydrolysis

Treatment Labile pool | Labile pool Il

Saccharide C Polyphenol | Cellulose C Polyphenol 11
kg™ kg™ @kg™ kg™
R1

R10T? 550 + 0.28a' 11.00 + 0.33a 1.78 + 0.08a 2.82 + 0.17a
(21.4) (42.8) (6.9) (11.0)

RUIT 423 + 0.31c 1119 + 0.73a 099 + 0.04b 156 + 0.06¢
(20.5) (55.6) (4.8) (7.6)

RICT 278 + 0.09e 421 + 0.09b 037 + 0.03d 140 + 0.22¢
(29.9) (54.3) (4.0) (15.0)

R10S 3.28 + 0.40b 11.07 + 0.80a 0.77 + 0.09¢c  3.34 + 0.14b
(16.5) (40.5) (3.9) (16.8)

R1IS 236 + 069d  4.26.4#007b 041 + 014d 144 + 0.29¢
(22.5) (34.0) +(3.9) (13.7)

R1CS 1.77 + 0.45f " 4:.06 + 0.09b. 020+ 0.04e  0.62 + 0.09d
(24.4) (55.6) ) (8.5)

R20T 458 + 020a [10.33 £.042ab-1385 + 012a  2.95 + 0.37b
(15.1) (34.0] | == {415) (9.7

R2IT 363 + 0.16b 110.08 + 0:49ab 0.88 £0.12b  3.64 + 0.84a
(27.1) ~ (@9 L @1 (30.1)

R2CT 286 + 0.17¢ ..9.87 + 022b 0.58 # 0.04¢c 267 + 0.19b
(22.5) (92.4) (3.6) (16.7)

R20S 381 + 0.24b ~ 993 +.0.30b 088+ 0.10b 2.82 + 0.33b
(23.8) (85:6) - {6.4) (20.7)

R2IS 296 + 0.35¢c 10.36 +057a 063 + 0.13c 258 + 0.13b
(24.4) (77.8) (5.8) (23.7)

R2CS 235 + 0.25d 10.06 + 0.33ab 0.39 + 0.02d 293 + 0.35b
(16.1) (68.9) (2.7) (20.0)

1. Within columns, means followed by the same letter are not significantly different (P
< 0.05) using Duncan’s multiple range test.

2. OT:the topsoil of the organic farming; IT: the topsoil of the intermediate farming;
CT: the topsoil of the conventional farming; OS: the subsoil of the organic farming;
IS: the subsoil of the intermediate farming; CS: the subsoil of the conventional
farming.
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Table 16. Recalcitrant pool content in the soil of KDARES-CBS determined by
two-step H,SO4 hydrolysis

Treatment Recalcitrant pool (Saccharide C +  Cellulose C
N C cellulose C) ftotal
(kg?) (gkg?) / total polyphenol carbohydrate
R1
R10T 1.14 £+ 0.14a 1385 + 1.51a 0.53 0.24
(43.8)? (53.9)
R1IT 0.85 + 0.10b 10.03 + 0.61b 0.41 0.19
(42.5) (48.7)
R1CT 0.28 + 0.02d 3.69 + 0.24 cd 0.56 0.12
(27.7) (39.7)
R10S 0.67 + 0.15¢c 8.28 + 2.25b 0.28 0.19
(35.5) (41.6)
R1IS 0.58 + 0.07c 513 + 0.81c 0.49 0.15
(48.4) (48.9) &
R1CS 0.25 + 0.03d 2.34''+°0.60.d" 0.42 0.10
(31.6) (31:8) '
: R2 _
R20T 0.84 + 0.05a 11.66_i"‘.1.28‘a. 0.45 0.23
(23.3) (38.3) =
R2IT 054 + 0.03a 6.73/£0.59C | | 0883 0.20
(14.0) -~ WBs5p) I ||
R2CT 0.27 + 0.1Te 435 + 0.91 de 0.27 0.17
(11.5) T (212)
R20S 0.67 + 0.05b 8.64 .+ 1.30D 0.37 0.19
(19.8) (63.5) S
R2IS 044 + 0.07c 553 + 0.63cd 0.28 0.18
(10.6) (50.7)
R2CS 0.30 + 0.05d 3.75 + 0.63¢e 0.21 0.14
(16.0) (25.7)

1. Within columns, means followed by the same letter are not significantly different (P
< 0.05) using Duncan’s multiple range test.

2. The number in parenthesis is the ratio of recalcitrant pool to total N or C in
percentage.
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Table 17. Some selected chemical properties of the TDARES soil after cultivating for 7 years

Treatment pH EC TotalN  TotalC Bray-1P K Ca Mg Fe Mn Zn Cu

(11)  @dS/m) (gkg!) (gkg!) (mgkgh) (mgkg™)

Control 5.9 bt 1.50cd 3.1b 37.1d 220 b 291 bc 672d 973a 616 ab 114 c 59¢ 65.9¢
cD? 4.2d 3.50a 55a 54.4b 313a 301 bc 1608 bc 734b 537 bc 217 a 3.7¢e¢ 52.2 de
HD 6.8a 1.90cd 36D 53.4b 137 ¢ 296 bc 2056a  382c 616 ab 85d 14.6 a 116.0a
PM 6.4 a 1.30d 3.1b 31.8¢e 272 ab 511a+- 1966ab 471c 448 ¢ 166 b 9.6b 94.7b
SBM 4.7¢c 1.20d 1.3¢c 14.6 f 322'a 20 187°¢ 343 ¢c 526 bc 49 e 4.6d 216 f
PC 4.3d 2.70b 5.6a 69.1a 33la 530 a 1809 ab - 914 a 737 a 130 ¢ 18f 46.7 e
SA 57b 2.00c 3.1b 41.2¢ 220b 360 b, 1358c- ' 333c 528 bc 123 ¢ 54c 62.1 cd

1. Within columns, means followed by the same letter are not/significantly different (P <0.05) using Duncan’s multiple range test.

2. EC:electric conductivity; O.M.: organic matter; K, Ca, Mg, Fe; M{] Zn, and Cu, respectively: Mehlich 11 extractable K, Ca, Mg, Fe, Mn, Zn,
and Cu, respectively

3. CD: cattle dung compost; HD: hog dung compost;-PM: chicken dung campost; SBM: soybean meal; PC: pea seeding residue compost; SA:
sequential application of the above five kinds of compost mentioned; Cantrol: without fertilizer
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Table18. Dissolved organic C, labile pools and recalcitrant pool content in the soil of
TDARES determined by HCIsolution hydrolysis

Rk 27 B i Wz 28 d BRORETEZL SR

Treatment DOC Labile pool Recalcitrant pool
N C N C
(mgkg")  (gkg") (gkgh) (9kgh) (9kgh)
Control 212 + 0.06a" 1.88bc 5.70b 122 + 0.24c 3140 t 4.12c
(60.5*  (15.4) (39.5)* (84.6)
CD? 2.08 + 0.05a 354a 5.73a 196 + 0.34b 46.57 + 568D
(64.4) (14.2) (35.7) (85.8)
HD 2.13 + 0.06a 2.27b 6.39b 133 + 0.32¢c 47.01 + 595D
(63.1) (12.0) (36.9) (88.0)
PM 2.14 + 0.05a 1.71c 7.55b 1.39 + 0.18c 24.25 + 2.40d
(55.1)  (23.8) (44.9) (76.2)
SBM 2.08 + 0.07a 1.28d 5.85Db ND? 8.75 + 1.14e
(100) (40.1)+ =) (59.9)
PC 210 + 0.08a 1.80c 11 453 3.34 + 0.62a 57.65 + 10.05a
(31.8) (16.6) (68.2) (83.4)
SA 214 + 0.05a 41.09d" 6.02b " 2.0%+ 054b 3518 + 5.03¢c
*(35.2) 4.6/ (64.8) (85.4)

1. Within columns, means followed by;,’r.he same letter are not significantly different

(P <0.05) using Duncan’s multiple range “test.

2. CD: cattle dung compost; HD: hog dung campost; PM.-chicken dung compost;
SBM: soybean meal; PC:pea seeding-residue compost SA:sequential
application of the above five klnds ofcompost mentioned; Control: without

fertilizer.
ND: no detected

w
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4. The number in parenthesis is the ratio of labile pool to total N or C in percentage.



o ALK fE e 2

"”5&

ST A B REF ERME L3 >y
$HF EREE o £ L

FoL N e E el B

V
o
jus}
det
[
hash
=l
re)
—~~
N
N
&
=
|4
det
[
frad
=l
re)
e
o
A%’,E

W/‘\

REFERES KT P2
;E;Eq o % H }’E‘giﬂ nqv q—m

ES
BSTRETELY ¥ RUNNF S 9§

B (R N)o% (2006) 2 A Ap i AR R T R EEY F (FEw
FlEaokz gaitr > ERieoe SR E Y g § PR 0 Ba o
BRFOER TR o e £ R AR o

R S éaﬁvz«ﬁi)i)&/i 5703 1145 gkg' 2 [ » 14 A %597 2
R 22 (Control) K R gy @wﬁwﬁaqm)ﬂmg(%A
Horf&wéwwiﬂTbné%%#ﬁ DB B e o BEA fERLE K
B f 875457%gngLWUlzJ‘@égﬂ6BM)ﬁﬁui’@,57§
#3572 (PC) § (%éﬁik?“b“ﬁxufa*v Fa 2 3197 R
B f T e 2 g B da v ff!iﬂ?w (401%)9mva@4i@ierwr‘ v 2
Sl EHpS (1616%) h—it’ﬁa L B eREAYS 4 2t BRaEA
3 T AMRF(s) BE B Y g5 Gl

pail

all

|

[\3

fl*ahfz msey @ﬁw P I FRA 0 8 T2 AT 2 3 Mt
oA fEmE S (B M) 28R (2005) dp o 4 B kIR 2
B HEABHMF AL R AT o J AL EEH A 0 X B kT
DA BEA R B AT B R B AR T EEA AR E B H W R
RAEEFLR i BH P S LD R R e BT 0 2 K e
Wi¥%%m&§ f@%ﬁwﬁmﬁ(%4\)ﬁﬂ@Kf b i ch
AR 0 GEF f o A RE A fRhy b B L 2R
RAARA AL RR AR RS oL A A AR RK (22
A)o @RI AT A R L B (R 2 ) T o FE T AR
APt GlRG o m BECRRAEEA 2F B BRI F T APM(
=0.829%**) (£ + 1)
68



A4 PR RRERAS IR LB LB REEELFRRR LR A 4B i
Table 19. Linear correlation coefficients between the labile and recalcitrant pool soil chemical properties at the TDARES

EC ™ TC DOC Brayl P (S:accharlde gellulose Ili’olyphenol ﬂolyhenol S-N S-C HCEN  HCKC!
pH “0.589%** (.431%** 0.444*** 0337%% -0.849%** .0381  -0.444  -0.225 0303  -0402 -0273  -0.265* -0.145
EC -0.323* -0.333* -0.170 0.293*  0.505%** (0547*** 0514%** 0076  0.696  0.720%** (.583%** (.723%**
™ 0.996*** 0.108  -0.013  -0.30Ly w=0.212  -0.170 0216 0096  -0.185  -0.056 -0.198
TC 0133 0012 10309 0,214 . 0.176 0225 -0.106 -0.198 0057  -0.204
DOC -0.284* .-0.117=0.015 = =0.000 0184  -0011 0012 0169  0.093
Brayl P 0.165 0823~ 0.053 -0.412* 0252 0033 0137 -0.118
Sé‘fha“de A0.901%%% "0:874%**  -0.467  -0.830%** -0.803*** (.705%** -0.744%**
Cellulose C* —w 0.681%**  -0.413  -0.832%%* -0.774*** (.737*** -0.766%**
PI%'yphe”O' 1l & 0.484  0.828%** (0.808%** (.743%** (. 745%**
Pﬁ!}’pheno' 0.247  0.345%% 0291% 0.493%%*
S-N* 0.947%** 0.120* -0.062
s-c* 0.693%** -0.886***
HCEN* 0.829%**

* *x *%*x Significant at 0.05, 0.01, 0.001 proprability level, respectively
# Saccharide C, cellulose C, polyphenol I, polyphenol 11: the labile pool determined by H,SO4 solution two step hydrolysis; S-N, S-C: the
nitrogen and carbon of the recalcitrant pool in the soil determined by H,SO4 solution two step hydrolysis, respectively; HCI-N, HCI-C: the
nitrogen and carbon of in the recalcitrant pool in the soil determined by HCI solution hydrolysis, respectively
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Table 20. Labile C pool content in the soil of TDARES determined by two-step H,SO4

hydrolysis
Treatment Labile pool | Labile pool Il
Saccharide C Polyphenol | Cellulose C Polyphenol 11
(9kg™) (@kg™) (9kg™) (9kg™)
Control 899 + 055b* 321 + 029c 233 + 0.34bc 2.82 + 0.44bc
(24.2) (8.6) (6.3) (7.6)
CcD? 865 + 054b 327 + 029c 281 + 035D 1.93 + 0.03d
(15.9) (6.0) (5.2) (3.6)
HD 859 + 0.64b 337 + 0.36¢c 233 + 0.06bc 3.67 + 0.78a
(16.1) (6.3) (4.4) (6.9)
PM 6.89 + 0.79¢c 2.72 + 0.26d 175 + 0.12cd 253 + 0.52cd
(21.7) (8.5) (5.5) (8.0)
SBM 6.61 + 0.62c¢c 1.85 + 0.17e 1.08 + 0.18d 240 + 0.37cd
(45.3) (12.6) (7.4) (16.4)
PC 13.22 + 0.85a 6.21 +.0:97 a +6.79 +.1.19a 3.67 + 0.15a
(19.1) (9.0) (9.8) (5.3)
SA 867 + 042b 3844 036b 227 0.12bc 3.20 + 0.25ab
(21.0) -1 (9:3) (5.5) (7.8)

1. Within columns, means foIIowed by the/same letter are not significantly different

(P <0.05) using Duncan’s multlple_r‘g‘nge test.
2. CD: cattle dung compost; HD? hogdting'tompost;PM: chicken dung compost;
SBM: soybean meal; PC: pea seedlng residue compost; SA: sequential
application of the above five klnds ofcompost mentloned Control: without
fertilizer
3. The number in parenthe5|s Is. the ratio of the Iablle poal to total C in percentage.
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Table 21. Recalcitrant pool content in the soil of TDARES determined by two-step
H,SO,4 hydrolysis

Treatment Recalcitrant pool (Saccharide C +
N c cellulose C) Cellulose C /total
1 1 carbohydrate
(gkg™) (9kg™) / total polyphenol
Control 1.85 + 0.55c! 21.97 + 551cd 1.88 0.21
(59.8)° (59.2)
CD 291 + 0.79Db 35.60 + 9.83b 220 0.25
(52.9) (65.6)
HD 1.72 + 0.39¢c 31.12 + 476 bc 1.55 0.21
47.7) (58.3)
PM 159 + 051c 16.01 + 465d 1.65 0.20
(51.2) (50:3) i
SBM 031 +009d « 483 +088e" 181 0.14
(23.6) (33.4) ’-
PC 4.47 + 0.84a /4872 £.7.97a . 2.03% 7. 0.34
(79.8) (705) o /i
SA 2.13 + 0.46bc* 26.29 + 7Z.08bec | 155 0.21
(68.7) @l M

1. Within columns, means followed b&/the_ same “Ie‘tter are.not significantly different (P
< 0.05) using Duncan’s mﬁlﬁp}c range test. 5

2. The number in parenthesis is.the ratio of_recalcitraht pool to total N or C in
percentage.
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