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1%, RMNERTRAHE 0—20 cmy, KBLRA 0—15 cmg
LR R AR AR T 1979 £ G RB AT RILE 1o /NXEHRY 100m?,

BN 3R, RREONREMFATER—AT—F Ko & 3 MEE: W (CK) 4 8 FRRA K
RANE, SFEHEREE 18.7 on/ba s BREHIE, BFERAMER 37.4 on/bha, BEFSHNHHNEL
R NE 2

2B, I TERHBRRRM. HRM 1980 £, MNXER 50m’, HE 3 K EEEK, 24
4F: ESR T FAREE  EEYUAE, SEMKIERE 75 wa/ha,

3.kBL, ITERBEAMAF(RERRRA. RBM 1978 £774, HRERN 100m?, &
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B 2o 1ML W (CK) HEK I FRKE; HRAVIEYSERMBE 3.75 oa/hs, LR
FERHRE RILE 3.
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Table 1 Some properties of scils used in the experiment
+ . AR = R - o BB
Seil (g kg™ (g kg™ (mg kg™) (mg kg™') (mg kg™") pH(H,0)
Oganic matter Total N Hydrlizable N Total P Available P
i 13.9 0.80 105 0.35 6.1 6.3
Mg+ 17.0 0.90 117 0.66 17.2 6.9
K+ 17.5 1.01 89 0.86 13.2 7.4
*HK P,
%2 HERHNHENEFER
Table 2 Someproperties of organic materials used in the experiment
Hhon oL 2R ] x5
O1ganic material (g kg™ (g kg™") (g kg™") C/N (%)
Organic C Total N Total P Moisture
E¥x(ERD 60 5.5 0.56 11 22.0
HE(RRD 356 26.7 - 13 -
E¥ 3745 437 7.2 — 61 -
BE 381 6.4 1.1 59 9.0

%3 RNARNLEMMEFTH=ROER (ke ha™)

Table 3 The average grain yield each year as affected by applying organic manure (kg ha™')

o m Xt R K M w® K
Soil CK Low rate of Highb rate ot
organic manure organic manure
53 | 3064 4196 4395
Bt 4575 - 7260
KBL 3823 - 6063

(=) MEpRE SRR REOHE TN, HANESEN 15.3¢ kg™, 2 B 0.87
8 kg™, C/N Hy10,pH(K)6. SoH LB A ER EREHRFL MR LK 2.5 %L 0,30,50 fn 70
g kg, FRFEFT#£ 0,10,30,50 M 70g kg™’ MRA(HHNPHRATELRTLIENBSSBOIMAER
AMEBHTMENYHERY 1k, EXRBEHELCENBREEA C/N ) 10:1,3E38KA C/N o,
BIMEFHHH RS, MAEBKAEE A KEN 60% FEA 3000 ml Kigd, A ESHIR
FIEMEO,ZE33L2CRI2622% FKBRATIHER 180K,

(Z) NREEINNEONESE  HEEROBERNAML: ¥ 20 BRTIHRAARTER
EHR, RSGHMEER LA BRES)ER 0. 1molL™ NaOH $RE R (HIA{R AR
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SEETREGEMUARRAERSKETRED, LBfTEmL .
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Pig. 1 Effect of organic materials on the number

Fig. 2 Effect of organic materials on the
average molecular (Mn) of humic acids

Mn of HAs from brown soil brown soil

DR H0988: tRANEERARKSWESAHBRNAERRLAR Y AT E+R X,



202 + . | - 4 B : 29 %

AV R EARRES S TR TR, RTINS FEROAEBRARN
He )3 im , B dR R F 2 (L0 R B, XK A FI T 3R 0 1 S A L R A7 R Ve 4 3 43 B
B, WARTREARENER. 2 FRENME—BLETURET WANEREIBT
&R, Plim, LMAVIEIEME HBEEY AlogK FH#, RF T, @B diZRBER N
K, BHEREGEDY, FEWEE, VPO TR TRFD KB+ WANLIEEN
AN,

LTEARMNEN SRR AVSEEERSENTRAREARRU (K1),
#I#E Schnitzer (1972)7Fr 4 HMEN, XA MAGBETRKAR LREF Bk,
HimANEEENHERNTRARE—ERHEERNLREARETLN. —RIRXE,
ARREEHEROSEREN, BT AREEAAK, BifE C/H LT, #AfEH
ARROECRFN OB AT R KAEREHAKRYSRRMEM, C/N LT, X
ARSHEAGSARRRAEMAXP(HANERNSERY 6.28¢gkg™). BHER

B4 TRANBENFERTREROER"

Table 4 Effect of organic materials on the elemental composition ot HAs*

Heum Ash c H N O+S) ¢y | o/c | ¢o/N
(HA) g kg™)((g kg~")(g kg~")|(g kg™")|(g ke™")
4 R 8.9 ss4 | 53.5 | 61.4 331 | 0.862 | 0.448 | 10.5
s 3] 9.6 565 | 55.1 | 60.0 320 | 0.851 | 0.425[ 11.0
=1 6.0 564 | 57.4 | 64.6 314 | 0.819 | 0.417 | 10.2
"t bog | 12.8 581 | 50.4 | 50.7 318 | 0.961 | 0.410| 13.2
wE 5.2 557 | 50.9 | 53.4 339 | 0.912| 0.456 | 12.2
AL pog | 17.5 593 | 47.6 | 48.9 311 | 1.04 | 0.393| 14.2
-1 17.5 608 | 46.9 | 47.4 298 | 1.08 | 0.367 | 14.7
|
BH 16.6 | 551 | 50.3 | 45.7 353 | 0.913 | 0.480 | 14.1
1 |
(308 kg +) 18.6 588 | 53.3 | s51.8 307 | 0.919| 0.391| 13.2
e 12.6 5 53.2 330 | 0.879 | 0.441 | 11.7
- . 61 . . . . .
" (50g kg™ £) 361
Ex
e (708 kg~ +) 19.7 546 | 57.2 | 60.9 336 | 0.795 | 0.461 ] 10.5
o EHRHFF , .
" (10g kg +) 16.1 $56 | 52.1 | 42.8 349 | 0.889 | 0.462 [ 15.1
R }
(30g kg +) 16.6 562 | s2.5 | 43.8 342 | 0.892 | 0.456 | 15.0
FORTEHF
(50g kg~' 1) 16.9 551 | 53.5 | 40.9 355 | 0.858 | 0.483 | 15.9
kIR
(70g kg +) 17.0 539 | 53.8 | 36.9 370 | 0.835 | 0.375 | 16.8
T B | 1 565 | 52.5 | 51.0 | 331 | 0.897 | 0.439 | 12.9

¢ JTIKLL O ME/REE

DR &E,190: LINAHLIEENRINGSELPE B RIEENER, - BH .
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EXHEFOBERTEASROSEERD, C/N LiR%, REBAEKEFRHES
FH(NH,),S0, i C/N LLEBKFE (C/N th2% 10), XRHAHERPORBEZHNY
B4 R R R WL MWL, EEZALOHPEIRSREESNEM, B
Egtsh, SERLHEBORES, MTIE O/C tE T,

—#ik%, C/H R O/C R RIEMBME AR NEMERER. FRRNH
gM—REARKY C/H LW O/C tb, WL KM C/H ki O/C thsr 5104
0.66%10.29%, LA C/H tfl O/C LMK, HEAHBRMNSY FRAREN
SBRE TR, ARRNALRERL, XEBHY FRTEEYE, Stephen %(1980)®
WY, Chalmers TS BEHERHSEAEM, C/H LT,

%5 TRRUFEMNNERSATRBARDER

Table 5§ Effect of organic materials on the O-containing

B fY: ;8 HE i R8s
(HA) (cmol kg™") (¢molkg™) (cmolkg™") Carborxyi / Pheno-
Total acidity Carboxyl Phenoliehydroxy!l lichydroryl
% M 5.89 3.18 2.71 1.2
-1 | &R 5.67 3.19 2.48 1.3
I 5.67 2.99 2.68 1.1
2y ME 6.81 3.91 2.90 1.3
HE 6.17 3.57 2.60 1.4
xEy MR 6.87 3.88 2.99 1.3
R 6.73 3.85 2.89 1.3
25 7.28 3.83 3.45 1.1
HE
(30g kg 5.61 2.96 .65 1.1
X
.- (50g kg~") 5.06 3.15 1.9 1.7
u E: 3
& | og ks 5.71 3.75 1.96 1.9
ERER
®B (10g kg™ 6.43 3.25 3.18 1.0
TR
(30g kg 7.47 2.89 4.58 0.6
FORFEF
(50g kg~ 6.45 3.01 3.44 0.9
ERBHF
(708 kg™ 7.48 3.47 4.01 0.9
b ] 6.35 3.39 2.96 1.1

W& 4 BTUES, AMAENHEaRR5RIMEN, C/H ki O/C iR
wLIEBEX 5.9 M 7.1%, RHIRRTMBMARNE, ERERETSELNEER
2, X855 T ROTEARE
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A MANESBEHARNER RSN ETREMERS, BXEERE
RRX, &S TR, EHARET, EAFIMHEHERNERE RENDZE
ARSE T M, AR/BEEARI1-1.4), ERURRSD, FRANSEEERK,
HEshtEdhR, MNEREZEXRE, CRE REVNRBRENSRARKEENTE, H
TRETRAEELRBEX, ER/BHEABRSG, ASA L1 BT 1.9 BREX
B EAEBRORESRER, CNERZESEARE, Nifo (R /8 M RoX Al
BESRAXBFEFAEARRYSTELEMAR. BORE, BRAELOH—REARR

RRER TR, AT RENEEENSRNEACEERK, SaEizAE O/C AT

MR, StephenBHHRHE, EABREHE L RANBNBBRE RANGBRESR
e, Bl R 1R RIEE 1K T Do
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B, 2FEBETRE K KENEEEHENRRER 1S LRER K",

() EMANBENARRAERDHES
BB ERS T (DTA) R LE 3—5 ik 6. HEETR, TAHGRTEAR
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Fi' 3 The DTA curve of HAs from brown Fig. 4 The DTA curve ot HAs from paddy
soil (air, 15°C min™") soil (air, 15°C min™')

1) #,1988:; +WANBEGAGKRSABERELCRRORENS. LHERELRENLRI.
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HFHABEEERIRY, THANRES, RENHSMRO%ERTHAENELRE,
BEYREHEHAMBEENASTE (K 6)o M, KRBIx RIS E KRN 23891
kJmol ™, jf5 FI RS L J5 % 25008 kJmol ™!, T RIS
K 89 % o B 1 ] AR AT A R th T PR 34—
8%, M klg™ fFRAMKBERT NN R
(FBE)o XHEHARRNBN TR, HANNEH
T FROABERERN, B, TRAEVIERESE
RN E RS KERRZE R/ —&
WRIAA T, ERERNE, HaTHASKD
/MRt R ®, 53 O/C L i mAEY &, X
A SEEERELIS FRN, o FERRERA
%, BX T HEBETEANT R
SRR R B RO T R, FTREULRA A L
PEEASEROARED , AR RERFER
RSRRERENANE, XSHTEMRAEER
SRENEEEERERANFERLR—BN.&/
TRILAY T RN ol e IR S AR P 5 B4 B D,
ERZESERNBOEYE,

Fe TWMANBEMARRAERNHER (kImol™)

Table 6 Effect of organic materials on the thermal status of HAs (kJmol™)

Exothermic
B ——

L3 ]

Endothermic

1
- Tanperaivre [C)

Es EaL i EmnERIHFN.10C/5)
Fig. 5 The DTA curve of HAs from
meadow soil (N,;, 10°C min~?)

{8 B R B S BB e
R P Lower- Higher- Reacrion /&
Lol Endothermic temperature temperature heat B/A
(HA) . .
exothermic exothermic
(A) (B)
xR —1799 1759 5895 6511 3.3
b =4 W OEE —473 1453 3245 4287 2.2
A —511 1273 2571 3400 2.0
S —909 5 6 1.2
et ISl 1] 3538 4350 980
= —234 1784 2935 4484 1.6
§ — 3420 5891 21324 23891 3.6
AL *f 8
5 — 488 1394 4078 5008 2.9
N /J\ %

WA RENSBRNSS TR, C/H L, O/C kb, RESR, BRES
B DEREE BN R R LLRR R, SN AR AT HR A NERK. XN TRAELN
AHRMOEERNEDEESRERERN, LIRS RFERAT 450 T WEHLE
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EaER. AREILYENASMOENALR, BELEAREREAH TREHER
R& MR, 4155 F&. C/H k. O/C BB EAR, ik AEAETRTHERY
R ERER L,
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EFFECT OF IMPROVING SOIL FERTILITY BY ORGANIC
MATERIAL APPLICATION (ISFOMA) ON STRUCTURAL
CHARACTERISTICS OF HUMIC ACIDS IN SOILS

I.THE CHEMICAL AND THERMAL PROPERTIES OF HAs
Dou Sen
(Jilin Agriculsural Usiversisy, 130118)
Chen Enfeng, Xu Xiangcheng, Tan Shiwen and Zhang Jihong

(Shenyang Agriculsural University)

Summary

This paper deals with the effect of organic material application on the chemical and
thermal properties of HAs from brown soil, meadow soil and paddy soil in the field and in-
cubation experiments. The results obtained are summarized as follows:

In the field experiment, the number-average molecular weight (Mn) of HAs were
markedly decreased by applying organic materials. For example, the Mn of HAs of CK,
18.7 (Oy) and 37.4 T/ha (Os) of pig manure (PM) in brown soil were 1332, 835 and 578
tespectively. The same changes were found in other soilss PM was more effective than corn
stalk (CS) in decreasing Mn of HAs in the incubation experiment. With the increase of the
rate of organic materials applied. Mn of HAs decreased greatly. The Mn of HA in :he
incubated soil without application of organic material went up to 1768.

Results of elemental analysis showed that applying PM could increase the N content of
HAs but decrease the degree of oxidation (O/C) and condensation (C/H) of HAs. This
effect became more obvious with the increase in the amount of PM added. For instance, the
N content, O/C and C/H of HA in the incubated soil without adding organic material were
4.57% 0.48 and 0.913 respectively, whereas the corresponding figures of incubated soil treated
with 7% PM were 6.09%, 0.461 and 0.795 respectively. The same results were obtained in
the incubated soils treated with CS, except for the N content of HAs.

The functional group analysis aslo showed that the contents of carboxyl, penolic
hydroxyl and total acidity of HAs were lower in the soils to which organic materials were
applied. It suggested that the oxidation degree and aromaticity of HAs dropped after the app-
{ication of organic materials.

The thermal status and nature of HA in soils was studied by differential thermal an-
alysis (DTA) method. The results showed that all the HAs had both lower and higher ex-
othermic peaks at about 360°C and 560°C. The reaction heat of all the HAs was 3400—23891]
kJ/mol. The reaction heat and the ratio of higher to lower exothermic peak were decreased
by application of organic materials. It is considered that the new-formed HA have lower
energy level, which might be related to its lower aromaticity.



