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Table 1 Treatments of the plots

p4¥: FXF HEAE R#E o302
Treatment Com Straw Compost Urea Superphosphate

e 0 0 0 0

(A 0 0 450 525

L ad 23250 0 450 525

HEAE 0 41250 450 525
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Table 2 Basic properties of the soils under different treatments

FHHLR £ ] HEFHhE
pd$:] pH

(&/ kg) (8/ kg) (&/ kg) (c mol(+)/ kg)

Treatment (H0)

OM. Total N Total P CEC
FChE 11.95 0.81 1.09 8.33 12.38
A 13.91 0.83 1.19 8.32 12.88
F5#F 17.67 1.19 1.27 8.21 13.50
AR 20.49 1.32 1.47 8.17 14.45
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121 SHEMHESOHE RAXSEMFHNFEDDUSHRBEEIME, BEBRBE CGEEL
Ca’* R RZ, A 0.1mol / L NaOH R K $#2 B0, MR BORIE T I, ¥ T4 B S B, difh, 4t
F(50C)&H.

122 HHMA%R RAWHIRESY, RS 7.5g % T 1 F 0.2mol / L NaOH Bl 9+, %
W RMmA X KERE, A sooml £, 8K R 5 B &2 5 % 500. 650. 850, 1000, 1200, 1700,
2200ml, ¥ W R M A RZ 2 33.3.39.4,45.9.50.0, 54.5.63.0 1 68.8%. BM—K,. BELE.REE
L (70008 / ), BULIEEFBE T 0lmol / L NaOHEB P, BT pH N8, BT 4. KEET
(50C), BB - RGHEE, BFRBOEMERR EREBEMALKEBEEH &S MO E. |
E7ARRARS AT,

123 Sihri SRR B9 €5 8 R B (AlogK) FIAR Xt €2 1 (RF) #% Kumada W EY, Alogk = logK
— logK,,» K, 1 K, 53 51 A 81 80 B8 8 9 0 (0.1gHA / L) 78 3 K 400. 600mp £b &) B % R ¥ RF =

00

K ., x 1000
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5 30ml BB R IEE 0 Tmol /L KMnOml B+ 1 DL BLAR @ A MM 2 Rt AT R Pk,

E,. E BUE# 08 Gk, #aE % 0.136mgHA—C / ml,
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Table 3 Contents and oxidation stability of organic matter in soils of different treatments

Bk SR MR BEMC FEMC

4% Wk Wk @k B x100 TEE X100 .

Treatment Total C Readily Dafficultly Readily oxidizable C Difficultly oxidizable C o
oxidizable C oxidizable C Total C X100 Total C X100

e 6.93 361 3.32 52.1 479 0.92

fEAE 8.07 4.19 3.88 519 48.1 093

F&#F 10.25 6.52 3.73 63.6 36.4 0.57

H#AR 11.88 8.14 3.75 68.5 315 0.46
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HEEES TRRIAEH RS FREEYY., BRARERRERN—-BRY
th R R 43 F B 4 4 AR P 25 G SR IR AR A R T AT B A0 . Bl T TEORE O B K P FRTAR
FEARMEE FE, EVEBROBEAR R BR K. FHLER. SHE SN S8 MU XD
BREZHRNBBRERT/PREELREMN LR, BEEBEREER 4 TEEN &
FEMiEAS BE . ERENZRESHEICLERN SR BEH TR, BWRAS SRS,
RAOBEI EFAHENS K TEEE P RMERBENEEERETY. Dskdk
WA AR & A0 TR R, TSRS ERS A RAE L.

B 1 ER, AREEALEAREHRS DTS EARRE, SRGNERSARBER
BT AR AR R OB KB/ A AT ST, CIEALER, HIRSAMMU RS 4 AERE,
BBURRIERE Y 40.15%, LR 4 3 15 25.12%, B R4 G B8/ %5y 1 3 3 &it
G EERR R 30.19%, B4 4 B 7 Bit ki 44.66%, 7 MRS 2 F &7 74.85%. FEATALE
LAY 4 R E, 5B IERE 42.43%, (HATIEM L, %4 3 HERA (5 8.56%), &5
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Fig.1 Weight distribution of the fractions of Humic acids extracted from the soil with

different treatments (Percentage of fraction 1 to 7 in oniginal humic acid)

56T BB E %5 1 B 3 Bit HHBBRIZHEM 11.10%, &5 4 5] 7 Bit 5 60.64%, 7
MR Z & 71.74%., TGRS S HBE (LB IR 33.38%), HIKE%
45 16.38%), &5k 6.7 ST A B KB LH], H4r 1 33 Bt BRI 3.4%, B4 4
B 7 & 66.05%,7 NRATZF L 69.45%. FCHE. FEFFLHERE = ANALEARLL, K4y 1 B 3 2 F
B o BOAB K /NI 2 JERE > REFF > HEAE, T R 4 4 B 7 Bt Br oy EL @K /NI e R HEHE > 7%
Fr>JehE. B8 b S it A o I A0 RS, 5 SR A 2 B 50 A o 10 4 40 K 1 T Tl ok 2 A
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Table 4 E,,E and E,/E, values of humic acid and its fractions

&3 BiH X e % 4} Fraction
Treatment Item Oniginal 1 2 3 4 5 6 7

Es 0.79 0.91 — 0.87 0.87 0.73 — 0.26
FehE E¢ 0.17 0.23 — 0.20 0.19 0.14 — 0.03
E4/ Es 4.65 396 — 4.35 4.58 5.21 — 8.67
Es 0.81 0.91 — 0.88 — 0.75 — 0.27
1L AE Es 0.19 0.23 — 0.21 — 0.15 — 0.03
E«/ Es 4.26 3.96 — 4.19 - 5.00 - 9.00
Ea 0.71 0.99 — 0.96 0.88 — 0.43 0.32
FEFF Es 0.15 0.22 — 0.21 0.19 — 0.05 0.03
Es/ Es 4.80 4.50 — 4.57 4.63 — 8.60 10.67
Es 0.71 — 0.74 — 0.60 0.69 0.35 0.26
A Es 0.14 — 0.17 — 0.13 0.15 0.05 0.03
Ei/ Es 5.07 — 435 - 4.62 4.60 7.00 8.67
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Hue coefficient
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humic acid classificaion ﬁﬁﬁﬂﬂ%#i%i‘iﬂﬁ(&&ﬁé&ﬁ%%’éiﬂ’}?
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Table 5 Types of original humic acid and its fractions in soils of different treaments

Pa3: WA B #4r Fraction
Treatment Item Original 1 2 3 4 5 6 7
Alog K 0.60 0.55 0.57 0.58 0.59 0.60 0.67 0.88
x e RF 89 131 105 88 83 53 42 34
xH A A A A A P P Re
Alog K 0.60 0.54 0.56 0.58 0.58 0.60 0.66 0.88
1 BB RF 92 138 107 90 86 60 45 38
KA A A A A A P P Re
Alog K 0.68 0.60 0.60 0.61 0.62 0.64 0.77 0.87
O RF 92 123 95 86 55 49 38 29
RHY P A A A P P Re Re
Alog K 0.67 0.59 0.60 0.61 0.63 0.64 0.88 0.96
B e RF 51 121 89 82 53 45 35 27
xH P A A A P P Re Re
Alog K 0.45 0.40 0.44 0.46 0.48 0.50 0.52 0.55
MALE RF 145 165 125 110 102 95 89 78
*H A A A A A A A B

(RSRY, LIELAE HEHEEBR Y AR LB N AR, B ILACH L, RF A i
K. SHERE RS T AL B A BUBR (1 Alog KTE 38 K, RF B/, B A RUBBERR (FTIE. ALIE) B4
PRI, XU GE T K A bt R HE AR AR FE G SRR A e T 1T 8, T B R AL AT SRR T N
FHERKN ATHER. HERERIOERTARA, LB T HHEMARH %
—RERN M, TRE AP REMERESMRAIBESY. TTIEMLIELE, 41
FAaNAR B 5.6 APERL RS T HRAE, BIBMEFLHE KH 1738 AR, K5
45HPR, B 6T HARE. HILETEAEMEAERS 7T IBE, HEH AR, &4
BERSWERLSH (B DTEEHERFEREESETERSNLRRE T, PR HEE
FER PRI SN T Ah, RAVR AU A R LB, ROBY SR BRI 0 B M R 1A AL
MR, TEFETHYRENELEY R LSS, AT ARERBRL., #IEMEFL
BHHBR TS RERSES, RSB ERE RE S MM B EES, THE
S5HYERKTE RASHBEETREE X, SWHEEMFEFLE, EEFIEEYR
TREATAER, R AER R ETRER D, S TSR RN T R R R,

LR R AL b S EORR A A, S B A R AR LA E Y B R, AR, AR AL
HIREAHMY FHEASERS BHAEER MANELE, HENHERS FES
B8/, BMiRAFEECE AR ENRERNERERERE X, Hif
HUAE T3 50 SRR 43 F 45 A BE B/, AL RUE M AR R D55 .
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VARIATIONS AND PROPERTIES OF SOIL HUMIC ACID
FRACTIONS UNDER DIFFERENT FERTILIZATION CONDITION

Wang Xu-dong Zhang Yi—ping

( Northwestern Agricultural University, Shaanxi Yangling 712100)
Summary

Soil samples from a long—term spot experiment (17 years) with different treatments
were used for studying the oxidation stability of soil organic matter and humic acid
fractions by the alcohol precipitation technique, and the optical properties of humic
acid and its fractions. Types of humic acid and its fractions were also classified.

With applying organic materials (compost or corn straw) for a long time, soil organic
matter content increased obviously, its oxidation stabilily decreased; the distribution
center of soil humic acid fractions moved to the fraction precipitated by alcohol with
a high concentration, and the proportion of fractions with a smaller partical size rose;
E, and E  values of humic acid decreased and E, / E, increased. Application of
chemical fertilizer resulted in a contrary result.

Soil humic acid from lou soil in the cultivated horrizon was a complex composed
of A, P and R, fractions. With application of organic material, the soil consisted
mainly of type P though type R, accounted for a centain proportion, In case of no
fertilizer application or application with only chemical fertilizer, type A occupied a
primary portion. The type of soil humic acid was the same as that of its primary
fraction. '

Key words Humic acid, Fraction distribution, Alcohol precipitation technique,
Oxidation stability, Type classification.



