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Table 1 Variation of organic matter and exchange capacity of black soils

smpmERs | R E|AAE| 2 m | 2 m |2 @ R & &
o (em) (%) (%) (P,0,%) | (K,0%) (meq/100g)
Laad utilization Soil depth| O.M. | Total N | Total P,0, | Total K,O Exchange capacity
WM
0—30 | 11.82 | 0.600 0.262 1.84 47.8
Virgia land
MEEMR | 20 | o—30 | 7.54 | 0.402 0.220 1.89 40.4
Cultivated
years 40 0—30 5.94 0.233 0.200 1.89 36.6
¥2 REBANERITN
Table 2 Variation of humus composition in black soils
ik S HBEK tHE KB
LHAARE BE | WEBBR | Humic acid-C| Fulvic acid-C HEER Humin-C
(cm) (%) TERE |
Land utilization| Soit | Total & B % SRB% | Humic acid-C s R %
depth | humus-c | % %in | % % in Fulvic acid-C | % % in
total-C total-C total-C
oo
0—30 6.8 |1.704] 24.8 J0.977] 14.2 1.74 4.179)  61.0
Virgin land
BEER | 20| 030 | 4.37 |l.1200 25.6 [o.976] 22.3 1.15 2.274]  s2.1
Cultivated .
years 40| 0—30 3.45 [1.008] 29.2 [o.s00] 26.1 1.12 1.542]  44.7

R 1MR 2 EREZVBERFBRERNER, LHANRAORBNERAS TR, &
RECR, TR THERD 4.28%, FRETERD 588%, MHMMFR_HF . O+
1A C/N Hfiik 11.4, 109 F1 14.9, HBEMBEE BMBAOLE S 1.74 B K2
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112, BMEAVEEMRBO TR, RO BRNREEE QBN T, AXDE, FR
ZHERD0.198%, FRMETERD 0.367%, BETBODERBNROEY, RER
DERER—L, XS R RBIEE . THREBHEHEHRD.
B T B IRAOIE KA - A AU B R BEO T M, LS S a2
(#3)o THAEMK, DIMERR, RKBSEH TR
%3 ARLHBEROHETL

Table 3 Variation of physical properties of black soils

. 5 .
:l:ﬁﬂﬂﬁﬂ ﬂ (%) (%)
o (em) | (g/em?) ) i (%) L .
Land utilization Soil depth | Volume weight erl;ipx:;gture Total porosity Mlmr:i)l;:x;s?t;muon
Virgin land 0-—-30 0.79 57.7 67.9 22.3
MEER | 2 030 0.85 51.5 66.6 22.8
Cultivated
years 40 0—30 1.06 41.9 58.9 14.5

* BpilREREZHEHKXRER % .

* Calculated by the total porosity substracting the 9% of volume of field moisture capacity.

2. ARFRERBLESBRAEROEL
(1) BABREAIRENFSHIEL

x4 MLASRERUROMF>BDEL

Teble 4 Variation of organic matter and nutrient of colloidal complex in black soils

twnmrg | * X AR z = £ & c
o (em) (%) (%) (P,0,%) N
Land utilization Soil depth O.M. Total N Toul P,0,

Vi B 0—30 11.22 0.690 0.362 9.4
MEER | 9 0—30 10.00 0.572 0.336 10.1
Cultivated

40 0—30 8.63 0.471 0.333 10.6
years

MNE 4+ BH, BLHEARERVLER, EEBRETHEIRZRHRD, Bt L REHH
THREBE /M. HBEANTNEL, BRSBHUENEY. SABREKTFIRTMEARS
BHERS THEHKERERRX, E4BA&RN C/N LESRTENMNK, HARHEL
BENME, E4RGTHESRLIPTIHESES, HMARERERKTE D

(2) BEABARREREAESHEL

%5 SRRV, BAFTREROMM, SABRKTEIRZEGRD ., EHEEHEN
BEREEBENED, BE, EMHEAESHERNENYSREEAHMABRENTE
o

(3) EEB RN L
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Table 5 Variation of combined forms of humus of colloidal compiex in black soils

K L ﬁ\?ﬁiﬁ;. ed Cﬁ%'ﬁcd S blﬁﬁﬁb' ed{ D I’E%;‘i' ed
. 008¢ combin ombin table combin ense combio
TRMARE SRE form form form form
o (cm) (%)
Land utilization R
Soil depth | Total C | o [ 5 MBI o |5 BEE| o |5 NBBS| o [ BB
© 1%intotal C| 7° |%intotal C| 7° (%% intotal C] 7° |%intotal C
viees 0—30 6.51 |2.37] 36.4 |l.44 22.1 [0.27 4.2 2.43 37.3
irgin land
BMEER | 20 0—30 5.80 [1.85 31.9 |1.56| 26.9 [0.33| 5.7 [2.06 35.5
Cultivated
years 40 0—30 5.01 1.70( 33.9 |1.29| 25.8 [0.32 6.4 1.70{ 33.9

®6 MIMERERENTL

Table 6 Variation of properties of colloidal complex in black soils

s | P AR AR e LT -
(4
(em) (meq/100g) (%) Amount of (P,0,mg/100g) (cp.)
Land utilization] Seil ... | Moisture~holding| transformed Amount of . .
depth Exchange capacity capacity saccharose absorbed P Viscocity
Virgin laod 0—-30 68.14 45.94 0.48 30.5 0.8213
MEER | 20 | 0—30 67.23 43.18 0.50 36.1 —
Cultivated
40 0—30 65.59 38.58 0.75 37.8 0.7859
years

TERBBERRN,BRT N RAENENSBNE REAEEEARILA—RR
TEHRHERHKN BEREVNRRESRBRBERX, &6 5RRN,HETRFRY
ER, AR ZHED, SARGENRKEBEERXARNRD &Y. 5, i
EENRAERORD, SEBGRNTKEDE TR, RKREEIESE. RN, X #
Wi B AR BT IR, B A R R R E S N R L B DA MENEY, X
RS LA NURREAEENES X,

B+ ARG BEEEABENAROTR, EARKNEEETREY, XS
O BREEARAERNTHESE X, \

WA HURE B AR, B 1 20, EET REROERS 95 VURARN H
£, 5 A RGNS E WA TR,

(=) WHMIBEMRLEOBR BRI LMWL B 1RO

1. REREEER Tl RNEL

#7 k8 EREV, BINREVARZELENRL AECEE MG IGS EM
RERAORFREBRKET. BECBOARUNERES. REBEMEEERENE
38 Mo
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Titration curve of colloidal complex of black soils in different cultivated years

%7 FRABREERALRILRNSCRIOAKERENEL

Table 7 Variation of organic matter and exchange capacity of black soils with different fertility

AR ® K BIE & B £ B & #@ %y |
o (em) (%) (%) (P,0,%) (K,0%) (meq/100g)
Land utilization | g1 depth Oo.M. Total N | Total P,0, | Total K,0 | Exchange capacity
¥ 0—30 6.86 0.373 0.234 2.41 39.8
Higher
BREEE . '
Bedray 0—30 3.81 0.203 0.150 2.61 31.2
Soi Moderate
oil
fertitity | BIFHY | g3 3.43 0.206 0.152 2.56 27.5
level Moderate
REREI | g_30 2.43 0.153 0.092 2.56 26.0
Lower
BEBARMNE,

2. ARFERERERLE A RA&LERNIEN

(1) BEABREEILRMFHER

FI0EREREERTIAIRS BVES, EARERTIDI AWM. H,
%, waBRWAREM,

Ko

BEBEPARANEH S BIOERS 2 MAEHKE R E 48



356 + : | ¥ 8t 19 %
%8 TFEREREMALRAMAROHTL
Table 8 Variation of humus composition in black soils with different fertility
wme | mm | HIEEBR HEER R R B
+HFIRRE (cm) ﬁﬂ Humic acid Fulvic acid T T Humin-C
o soil | (%) 5 R 5 24 B:% | Humic acid-C & B BE%
Land utilization Hu- ? —— R
% %1 % % in Fulvic acid-C | % % in
depth  [mus-C total-C ’ | toul-c e ag ° | total-C
H. 1 0—30 ({3.979(1.405 35.3 0.801 20.1 1.75 1.773 44.6
Higher
EEEE .
BUFH 0—30 |2.210{0.507 22.9 0.339 15.3 1.50 1.364 61.8
Soil Moderate
Soi
fertility BAFHY 0—30 |1.989(0.368] 18.5 |0.313] 15.7 1.18 1.308] 65.8
1 Moderate
evel
REES 0—30 |1.40910.254 18.0 0.311 22.1 0.82 0.844 59.9
Lower
%Y TEMEREMRLHBERHETL
Table 9 Variation of physical properties of black soils with different fertility
. BE A K HEKE RILBREE B E S B KBREANAR
HRFBRE | (em) | (g/em?) (%) (%) (%) (%)
Land utilization Soil Volume Field moisture Total Minimum aera Waterstable
depth weight capacity porosity tion porosity aggregate
t-} " 0—30 0.85 40.7 66.1 31.8 66.1
Higher
Ereg ¢
BREFR 0-—-30 1.06 33.2 59.2 24.3 64.3
Soi Moderate
oil
fertiliy | BIFHT | g 1.11 31.3 57.1 21.7 62.6
Moderate
level
RERE 0—30 1.26 26.6 52.5 19.3 43.1
Lower
* % 3.
10 FEBEBEATESBRETNLRROESDEL
Table 10 Variation of organic matter and nutrient of colloidal complex in black
soils with different fertility
AR B B # 1R 2 m £ M
— (em) (%) (%) (P,0,%) <
and utlization Soil depth o.M. Total N Total P,0,
},]: & 0—-30 9.95 0.601 0.380 9.6
— Higher
BIFH 0—30 5.47 0.309 0.244 10.2
Soil Moderate
oi
fertiliy | BIFET 0—30 4.45 0.271 0.196 9.5
Moderate
level
AR 0-—30 4.16 0.250 0.166 9.6
Lower
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Table 11 Variation of combined forms of humus of colloidal complex in black
soils with different fertility
LA P B B R
Loose combined ] Stable combined| Dense combined
1 R AR 5 K LR form Combined form form form
o (em) | (%)
Land utilization Soil depth| Total C 5 R % S RB% HE#% 5B %
. % % in % % in % % in % % in
total C total C total C total C
ﬁ_} & 0—30 5.77 {1.46] 25.3 [2.06; 35.7 [0.31 5.4 1.94 33.6
Higher
BREE "
BN 0-—-30 3.17 0.34 10.7 1.19 37.5 0. 29 9.2 1.35 42.6
Soil Moderate
fertility BAFH 0—30 2.58 [0.26] 10.1 [0.99[ 38.4 0.22| 8.5 [1.11] 43.0
level Moderate
eve ‘
AR 0—-30 2.41 0.26 10.8 0.92 38.2 0.18 7.5 1.05 43.6
Lower

# 11 EREV,EE AR ESER, THRERERE LNESH, EE5 K
rERMEGESORARS BETRE B S BMLATNEHMNEY, RESNER
DHES,

(3) EARGEHEEL

®12 FRABEERERLESRESEDEL

Table 12 Variation of properties of colloidal complex in black soils

with different fertility

RE 1%:3 8 BAE DILT - o g 200 oo
THFHRBR 100, P,0,mg /100,
(cm) [(mea/100)| (%) | (POmg/1000) | (%) (o)
Land utilization Soil Exchange |Moisture-holding Amount of |[Amount of trans- Vicocit
depth capacity capacity absorbed P |formed saccharose 1cocity
y_} B 0—30 74.15 43.42 4.5 0.39 —
Higher
BERE .
BFHY 0—-30 62.53 42.41 8.7 0.46 —
Soil Moderate
01
fortility | BIFHY 0—30 61.51 36.02 14.2 0.45 0.8024
Moderate
level
FEEH 0—30 60.08 35.48 40.9 0.48 0.8019
Lower

M 12 HEJRLEH, AR L ERENERN L REPROANEM, 84Kk

PRHEBLEHFRT, RN, E&BENTRKED ORI ME, XiEPHEEFEIER
BETRLEEABRKRRKRERS; B E & B A e Blee 18 2 MK A
B BERS; HABREN RN N ERERNED, TS T BENLREEL
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BEAX, —BRIARECEEGSNEENERENDE, BE L NAVRKRAMMA
R RAE , 5 A Bk BN BERE AR I .

2 ZEL,HE T EERENRESAIRS BRAOMM, & RENANEHER
o

5 10 15 2 % 30
NaOH (meq/100g)

Lo Rk - 25 3. SEEBHFN 4 BRI

Unmanured Better manured Adequately manured

B2 ARZEERERLESBESMHS

Fig. 2 Titration curves of colloidal complex of biack soils with different fertilities

BFEE TR RN, M2 AFREARE, TRENRHBNTEAN T, X
fb =R TR D AT AL T M, RN, H3E & Bk R, Ao NS a g
B, R R IR, X BEROR I RE 03858, RAKRIEE N THES, REENEATHE
o

HEHEIGARES, HBAEEORS, BLRAMERTRENERUAENBE
Ho FR, LMEASBRAERABITHE, #H T ANBONFr TRUEBNERY,
HMMT RS, XETRERVEAEANRARERNES, BIRIAERNR
B RER.

MREREZY, BELBHRBERKEE LRE T REVREME, HEEFEIR
RREZEHEHFRLNERRR.
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THE CHARACTERISTICS OF VARIATION OF BLACK SOIL
FERTILITY IN RELATION TO THE PROPERTIES
OF SOIL COLLOIDAL COMPLEX

Li Qing-ming and Yin Da-long
(Institute of Soil and Fertilizer, Heilongjiang Academy of Agricultural Science)

Summary

Owing to long duration of cultivation and mismanagement of black soils, the quantity
and quality of organic matter and other main indices of soil fertility were decreased gra-
dually. At the same time the properties of colloidal complex, contents of organic mat-
ter and nutrients, buffer capacity and water- and nutrient-holding capacity were dec-
reased, and the absorbing capacity of phosphorous was inereased.

While with the inereasing of the quantity of organic matter and regeneration and
improvement in the quality of organic matter in soil by application of organic manure,
some indices of soil fertility were increased correspondingly. At the same time the pro-
perties of the colloidal complex were improved, the contents of organic matter and nu-
trients, availability of phosphorous, buffer capacity, water- and nutrient-holding capa-
city were increased, and combined status of humus was also improved. which brought
about the promotion of the fertility of black soils.

The results obtained mentioned above indicate that the question of fertility of black
soils is to a great extent that of soil organic matter. Continuous addition and regenera-
tion of organic matter is an effective way to promote the fertility of black soils.



