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Table 1 Content of water-soluble humus and the ratio of water-soluble humus/total
humus of virgin and cultivated black soils

HE (cm) o B yearsﬁlof Cuh?\iraf\on R
Soil depth Virgin land ) 7 10 17
0—12 0.24 0.18 0.18 0.17 0.16
0.021 0.019 0.020 0.024 0.024
12—.22 0.19 0.20 0.14 0.14 0.13
0.023 0.023 1.025 0.026 0.025
2535 0.15 0.11 0.08 0.08 0.08
0.028 0.020 0.018 0.020 0.019
40—50 0.10 0.07 0.07 0.06 0.04
0.026 0.021 0.031 0.031 0.021

He LMK R IR RS 3 AR

KSR ERS R
2.0 FAKBERERS (%), 584 RAT R HifH,

Note: 1. Water-soluble humus in soil was determined by Tulin method,
2. Numerator is Content of water-soluble humus (%), Denominator is Content of water-soluble

humus/Total humus.

RIFRLUGERBEEBRDAFRN, H 2R E AN E LS RERNEL G 2.5
EHMERNTK, 2HEANBL, AREHEERBEV/LE,BERADBE, AT
TERKBBRMLUG, BRBONEN L ERE, i mll TR LR ESES
BAOBHER, BRAKRNASRARRK, C/N EKK; #HAA, LK C/N HER
Mo T 0—22 XL ER C/N,mH T8 114—134, FR—EHN 11.2—11.3, Hifb
LENN 89—11.5, BF-TERK 8.8—9.7, Fifh+LENNA 7.1—9.1, HIEKFDE
SRS, BRTHEARNKER L, ERERNSZZNENRE, XFHERT B
N HENBREREER X

2 TEAHHERHRALLER(%)HEL"

Table 2 Variation of total N in black soil in relation to years of cultivation

F<s il 3 FR

BE (cm) O Years of cultivation

Soil depth Virgin land

oil dep! irgin lan ) ; 10 17
0—12 0.50 0.48 0.45 0.43 0.43
12—22 0.42 0.44 0.37 0.36 0.36
2533 0.34 0.36 0.31 0.29 0.27
40—50 0.25 0.22 0.16 0.14 0.14
60—70 0.14 0.12 0.12 0.11 0.12
70—80 0.12 0.11 o.11 0.11 0.11

* 2REBRANKERE,
Total N was determined by Kjeldahl’s method,

M 3 TTUE N, ER ARS8, KR SN SRR B AR5 &Y
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ZE(EAHIE, REEFBAH (1—7 £) KB ZAEN ML ERGE , X A5 LR Ld R
AR RN, KEEFER TERENNET . Fit, XEHXBLRELTEIERE, R
HERABESLEMMERLE, REEYFEIRERDOERE, ANERRLLRENRED,
HRBEFRBROAMRE. FTUEHAHIER, BHERMSENEL E A HEE
FAOREFREDFMREONLERL Mo Porter FEHU, WHEBRMGE, AREERRY,
BHANSETF R, Hop AN BE R (FER) RERES , MEABREERE
EHRLOREERD. BRLERTFAT FHERNGEBRS L,

%3 RLIBEMAKRESROE®R*

Table 3 Fffect of reclamation on the hydrolyzed N in black soil

AKRBESR(ER/100 7LD KRS L RBN%
Hydrolyzable nitrogen (mg/100g soil) % Hydrolyzable-N in total-N
BE (cm)
R £ R B M O£ R
Soil depth S Years of cultivation e Years of cultivation
Virgin Virzin
land 1 7 10 17 land 1 7 10 17
0—12 15.2 13.1 12.1 10.7 10.3 3.0 2.7 2.7 2.5 2.4
12—22 12.9 13.0 11.5 10.0 9.7 3.1 3.0 3.1 2.8 2.7
25—33 11.6 10.3 8.6 7.4 7.8 3.4 2.9 2.8 2.6 2.9
40—50 9.0 7.4 7.5 7.0 6.3 3.6 3.4 4.7 5.0 4.5

* KRR AR RS ERE,

Hydrolyzed N was determined by Tulin and Kononova’s method,

ME L, 2 /B, S ERARB NSRS T R, EFARGE -5/
BB N, BB B RN MK, R R RBENE B AN S . BEHEX
E R EE L, SR G, BT AR st A AR, LI TEM, X R AR HL R
MRS B — S FRIF A R W A L3, X S I e - S SR R RO B RS A AT RIPE L (B
BB EF L YRR AN, XMEEHIFRTEH. RO, ZHRS
i, ER T SRR BN R R OURTI i L4 MR Sy TR o TR AR E HUR &
AT A B Y.

o om —e 0— 12X
28R /”""—'—/ 12— 22 Bk
gl /_\// 25 — 33 Tk
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=S-84
£ R
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Hi1 BiBREAHKBPO,)KEL

Fig. 1 Changes of available phosphate in black soils after reclamation
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Fig. 2 Changes ot available potassium in black soil after reclamation

=, RLBREHE XA RENEL

ME4TUEH, wHBLHER (0—12 FEX) XTF 0.25 2Rk AR & a)
& 88%, fE 12—22 KN 6%, MELFRE, KakERERBERD, LT
BXXABRE, i 0—12 EXEERT 1 BXNKBHEERXYN 51.5%, B8 —E0IR
F 148%. FEHTMERNVELK, THEROBREYN, AT 0.25 BX/KEHEN
SEHARERRER L. AT UHHEESIBANELR | KL EWNERE, XE2HTH
PR BN A LR 4 A, 8 1 SR R 4 T R

At —FEBABEES L SEREARENER, RIIRAT Tonmn 75 3 lE
THMARKNZEL, MESEIN, BHRNERTNMEARGCNER, RARAERRT
i, B3 S EARENAR B ERANEE, ARG, MESMFERAMEK, G
HBAREKZER D T G AMBAREKNERRBENMN; BRAMEBRERERNA
R B BT A AR PR A I TG AR 38 T 08D o X R (L U BA L BHETE B 0 B PR A 43 8 %
{LEIEE RS, THRERNOKRD, BL5ELBBENTNE ARENBMEE, S
BREARKR ML, BAEREHREREHEEN G, AMAREKR /D, KRB AR
e, M BAETREN LR . BERERNE, HHENEAA, TP G AMARGKSE
M G, A e e, XMERTESKARFORELT X, HLEHESELEBRR,
EERE, BERME, F LR BABRMEGTEENERSEESEBHREL, Wi
T HIRAELS, R L EBRAEAEKREL, DEFHELE G ARARACRHRR. F
ERKZCD, ERRHXIGLN, L HLETEREBSKH TRIEK G AREARK,

MEBh G AR G ANSBRXE, Tk HERFH, T8 SEROEITH

Btk SRR BHAL, G AR EY G S, % g WEIIAT 1. A BFER
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Table 4 Variation of water stable aggregate after reclamation ot black soil

. AKBEEANERAOEK(%) RiE: mm LMl o
TR ERE | EE (cm) Structure of waterstable aggregate 50.25 (%% )™
Soil condition | Soil depth St.2;|  Natio of
oil condition S0t CePTRl 3 | 3_2 | 2—1 1—0.5/0.5—0.25| >1 |>0.25|<0.25 Amregd e
racture
S 0—12 |35.2] 5.2 [11.1 ] 28.0 8.4 |[51.5]87.9|11.1]7.91 7.6
12—22 | 6.8 3.2 6.5(38.6] 10.7 |16.5(65.8]31.1]1.98 21.3
Virgin land 25—33 1.2 0.7 | 1.4{19.3 21.5 3.3]44.1 | 54.2|0.81 55.1
e 0—12 | 9.4 1.2 | 4.2|30.3| 12.3 [14.8{57.4]|41.1|1.40 32.0
12—=22 | 9.4| 1.7} 7.4140.4| 10.9 |18.5]69.8]28.3]2.47 22.9
1 year 25—33 3.741 2.1 | 6.2 34.1 12.1 12.0 | 58.2 | 40.3 | 1.44 34.5
£ = 0—12 | 5.0] 1.0 27219} 175 8.7 [ 48.1|51.1]0.94 41.3
12—22 | 2.3| 0.6 | 2.5]32.8] 17.3 5.3155.5|43.5]1.27 42.6
7 years 25—33 0.6 0.3 | 1.9]30.9 23.4 2.8 |57.1|40.7 | 1.40 41.5
o= 0—12 | 2.2 0.5 | 2.5[29.5]| 131 5.2 | 47.8|50.7|0.94 45.0
12—=22 | 2.2] 0.6 | 3.3{28.9] 14.4 6.1{49.4 [49.3]|1.00 46.0
10 years 25—33 | 0.9] 0.8 | 5.9]34.3| 12.5 7.6 | 54.4 | 43.4 | 1.25 40.6
- 0—12 | 2.6] 0.6 | 2.3|24.2] 12.9 5.5142.6 | 56.1|0.76 46.5
12—22 | 45| 1.4 | 4.4 26.6| 13.6 |10.3]50.5]48.4|1.04 43.3
17 years 25—33 | 1.3] 0.6 | 2.6]30.3] 14.2 4.5 49.0 ] 49.8 | 0.99 44.8

* HAREYEE A ME, Determined by Savinov’s method,
>0.25 B -—EHE>0.25 G
o sepp ()= EE202 EXBRI B> 0.2 BRI 10
aggregate by dry sieving>0.25mm — aggregate by wet sieving>0.25mm
aggregate by dry sieving>0.23mm

Ratio of aggregate frature =

WTER S Lol RN o3 BRI RN B AR R, B R PR D2 R
RIT 4 TR, BIGEE G S M MAOTIL T o T S LRUR O/, FEI 30+ 55
WORIBEIR R T R T o L SR Rtk i B B A R Re bt o5y 4

B, BT R B+ SR EITIRORENE . BRETMN MR SN ML
H, BHANRS, AR EARSEIT , HAERE 2 2I0RM R B HES, IR AR
RIBR I SEARENEIKERET REREFN B = H AR TS SBARE.
R X St 2B A TR T AR R LR ER 0 E, ib Ml T R 5B S, 5=
ZH AR LR RSRY M EN ST, ABEE. RHREERE>025
BXRAKRBEAN SR EEL 88% , BER—FRRMREE 57—70% , EH/FHHHEE S,
Kt SRR RIHELD. (AN G ANARGSEXE, KM SR —FROM LR
o XRAMMBROARKEERFHROEVRIK SR EKE SMiE LKA
&, MPUEYR R E S TR BARERGK, — BT R, YRR R R R RIE W, T8
SRR, SO L HARKNAEM L FREREE. |
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Table 5 Effect of ycars of cultivation on the amount of microaggregate in black soil

. ’ PRk S & (%)
THFARE RE (cm) microaggregate G,
. - . G,
Soil condition Soil depth G, G, G, + G,
— 4.7 16.6 71.3 3.3
_— 0—22 5
25—33 51.8 18.1 69.9 2.9
Virgin land 4050 9.9 17.5 67.4 2.8
0—22 54.5 16.0 70.5 3.4
1 25—33 54.0 16.2 70.2 3.3
40--50 49.4 18.3 67.7 2.7
# 0—22 52.6 17.4 70.0° 3.0
o
S 7 25—33 50.5 20.0 68.5 .8
L 40—50 48.9 19.0 67.9 2.6
a
v
£ = 0—22 51.7 18.3 70.0 2.8
[~
» 10 25—33 49.2 19.2 68.4 6
B oS 40—50 47.3 19.9 67.2 2.4
0—22 50.2 19.2 69.4 .
17 2533 46.5 20.7 67.2 2.3
4050 44.2 21.3 65.5 2.1
£ RAEIBHENEAREPIRARELERNOER
Table 6 Variation of amount of humus and total N in microaggregate ot black soil
tracn
+HFIARR | BE (cm) G, 4| fraction G; fA traction
Soil condition | Soil depth | MAEM(%) | £E(%) c WHEB(%) | £&(%) c
Humus Total-N N Humus Total-N N
0—22 11.77 0.66 10.4 22.86 0.9 13.8
) 2533 7.76 0.45 10.0 14.09 0.62 13.2
Virgin land .
40—50 5.71 0.36 9.2 10.41 0.44 13.7
0—22 10.64 0.59 10.6 18.08 0.86 12.2
1 25-33 9.49 0.56 9.8 16.63 0.71 13.6
4050 4.69 0.31 8.8 8.93 0.39 13.3
# s 0—-22 9.42 0.58 9.4 15.69 V.74 12.3
H 7 25—33 7.04 0.43 9.5 9.26 0.50 10.7
L 5 4050 4.48 0.29 9.0 5.52 0.32 10.0
Lr]
£ S 0—22 8.87 0.55 9.4 15.58 0.73 12.4
1 10 25—33 6.47 0.42 8.9 7.17 0.42 9.9
L]
B> 40—50 3.75 0.27 8.1 5.41 0.31 10.1
0—22 8.55 0-53 9.4 14.70 0.72 11.8
17 25—33 5.42 0.39 8.1 6.55 0.41 9.3
40—50 3.64 0.26 8.1 3.96 0.26 8.8

MARERGEBERE SRABHIITER (R 6) XY, HERKARFSAREER
T<0.01 ZXAMARG D, X G ARERENRARS BEEEN G H, £t
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WLFE—H, BRTERA R G AEDH#EYE. MERTHTRIAW S, LENAE
PEARANRER k2 RHEZRE D, K % Ee B AR R G0, U BATE 3B A5 Mg itk 3R

HHEEN, HEFREOERK, EA—SIEARLREBRERDN TR ATl 18
HRAHE ISR TR R BB EANERERE.

M. KIS R YR M B R

BrRM—BAEB T RS (XD, HTRLEBHEERBIER, B
T EHERMHBRLHMNEEENSBRRRBER"

Table 7 Content of physical clay and texture distribution in profile
of virgin and cultivated black soils

YRR <0.0Imm) & B (%) LHFEE K
HE (cm) Physical clay percentage Soil texture horizons
Soi o . e | _ :
sl depih| OB | g | 6% | 4 | pom | E ] g | 6 | 4w |t
land year years years years| °\ o year years years 17 years
0—12 54.3 53.3 57.8 57.9 52.7 wHiEHt | EE L bt o HIRL HIWA
Heavy | Heavy Heavy Heavy Heavy
25—33 57.6 56.2 57.0 58.7 56.1 loam loam loam loam loam
_ ic¢: fal mint
40—50 61.0 54.8 61.1 59.8 61.0 %44 | Dito a5+ Ditto B+
Light BRT Light Light
80—90 | 64.6 | 63.3 | 62.3 [ 67.1 | 65.9 | Y@ | Tigh | ¥ Brt clay
Light clay
clay
* URAHT ARE S
Pipette method was used in mechanical analysis.
Volume weight ( g/cm? ) Spealic weight ( g/cm? ) Sol porosity (%)
B B (/AHEX) Hi_i (32 /3 XK) L (%)
06 07 0809 10 1.1 1.2 1.3 14°15 162223 24 2526 40 45 30 % 60 65 70 75
0 T
10 ‘i ll
20
30
‘; ; 40
=
S5 e
gA»
80
90
100
it —& LI +4F 4
Virgin land I year 7 years 10 years 17 years

B3 BIBEHE FERIRENEL

Fig. 3 Changes of specific gravity and volume weight and porosity in black soils after reclamation
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NRTERLD,  ANEEYBEERNAS, LERB—-BRAEHRL, TEXNEM L. BF
BHONBARKRZAABHSF. AE3ADUEHRLINWHE.AE, B LEATES
M XBRETFEAIRNSEEX. MERNEROYK HELHENLERFEDLA
Rt HIMFLBRE LA 3) KA, ER L ER0—30 EX)BNEE 50%, %R
K 60% Dl b, EEFMEE 66—72%, BEBFTEIARENEMRRHBH, RREH
FRERRA T EFLBRBE IR E S EREA, TREEMAE Do

R ROE A SHHERESREBAEDRR.EREMERE T AT
—E A+ E T EEFHRIAAERR), BE T HNEERMEFROE R EKBY, Tl
BREENMK KRB R . ZXBIHHTREFIHMMBEEENASE 1 Z/EXRUT, LR
BEUA 60% 4, TR i LR RRE A BTERLEA AN =LB"AN, R
TREFEME 0809 N, HETEIRRE, NEEBRN . BERYHBLIRH,
Bl B4 ERHERB A A VB FTE R YER G B, BAEES WHREN, YFE
AT 158/ BX FLREEE 55% LT, BEANR ARG MRRIL,

I, BREBRKRRILEZEL

(=) REBEXSDZELL

KORTHBREFEROENERZ —o BTRIMTARAMBRE, HAKSRBREEREX
SEEK,FTLAK D FE LM Eh A A SERA NRER . FHERE R SRS
Emi, MAWLER (B 4) XA, mASHAFTHDER, A EREYEE  ARBAH
BHEMBRA, DGR B BEAASEEK MEREER. ¥ 0—100 E K9
& KE—RTBEE L8, CHAE L 50 E 60 EXTEMNKS ML RELS.
MU TRAANA LR R, 0—20 EXIRAKSERMA 525%, HHA 32.5—
44.2%; WAKBSM 7 RZBE LK EFRMEE 59.3% (FHE), SN EE 21—
2%, HTELENKI SR, SHMBETER, T\, W60—100 EXLE 6
A& KEX 30—31.3%, HHINDY 23.3—303%; 7 AT HIRELE 25.7% LA il
WEARRE 22.8—24.4% TEEN.

MBHHL SRR SN RERE (B 5), mBTEENMEYET PRI BELR
FR.BIEKEHSKBR(EERHMSKR) . ANREEIHARK KR, #H+LFEN
FERAMEFEMETRP(6—7 A)KIARRETR, BEEKBHEKE, ZK/E58—9 A
X@EMM, B EBRKE. ZEAGTHR(CEHM) T REKBRBEARBERKE,
TS KIS KR, MERHEFKE. BRI RIEEYRIEKIRIE, Z 1
FERAAE KGNS K E TR BMERIREE . XIZHKIREEHF, X5
ZERECENFERKY FHE—EXRo

() REBENREER

FHELRRE, TR FEL20EKFEL IR, 6—10 AZ AREHTEY

D) &%, B, Bk, 1963 BRATHMEHRE T EARKRENNSET.
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Water content of soil( %)
TIREAER (%)

12/6 10/7 1/8 1,9  4/10
WAy (H/B)
Date of observation
HiakE  EREBSKE kA

Water content
Field capacity obstructed plant

Dyndmic status
-growth of soil water

Virgin land  FtHl —_————
7 Years b —_— /\/
17 Yeas -4 .

5 s 0—20 ERK MM BHEEAL
Fig. 5 The dynamic variation of water supply in
virgin and cultivated soils (0—20cm)

SERF, HREE RN 13.6°C, Ffp—FEHER A 19.7°C, LEHB A 19.1°C, TEHiR
A 19.7°C, L EHBY 19.8°C, 20 FERIFARHIR , SN 12.2°C, —FHIR A 14.9°C,
LEMBA 14.7°C, HEHBR A 15.5C, FLEMBIRN 15.7Co RRBRFRMBZEN -
B EREAK

iR ER B v B L 0K o Bt B R R eI AR A, 5 B L KRG G
RERMATHBERAORFEER N, mHBLHNAKISR—BETHH, MEIEK
TH. BEREXMNBERE, ARTLIHMEYES, RE\RIESBRISEN %
1, AERFREDEKRE, BRKESHERS, TEENARFIER AR B,
BEBAREERE, BAEROEAMNMENETR~BLSAHMENEWN, mBLR/G
BE(—ERHDAREFRN 2.61 Wi/ AW, 44 2.42 it/ AW, +EEH 1.99 /2
Hlo MEKBRELIBRAEAORET, —BRESOTERHE L HNBL, EH-BEH;
BE+EEFETHMLEAR. Hit, ZZRIAHBREGF T, ARXFERT L 80K RR
Gl RELEEBAER S, AN AP EEREE LS, B8 - MAKIE .
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\ A STUDY ON THE FERTILITY OF BLACK
SOIL AFTER RECLAMATION

Ding Rui-xing and Liu Shu-tong
(Northeastern Agricultural College)

Summary

The present paper deals with the fertility change of black soil after its cultiva-
tion from the virgin land in Heilongjiang province.

Results obtained showed that under the influence of mechanical cultivation and
current agricultural system, significant changes on the properties of black soil were
brought by its cultivation. The development of soil fertility has been found in three
stages activation, cultivation and restoration. It was observed that with the in-
crease of the time of cultivation, the thickness of humus horizon, the contents of hu-
mus, total N, hydrolyzed N and the value of C/N were decreased; at the same time,
the soil aggregates were disintegrated gradually, the amount of soil microaggregate
and its G,-fraction, and the humus carbon and total N in both G, and G. fraction
of microaggregate were depressed; the specific gravity and volume weight of soil
were increased, whereas its porosity was decreased. The amount of available P and
K increased in varying extent following the developing of cultivation of the soil.
The crop yield was higher in the first ten years after reclamation, and then a signifi-
cant depression was found.

In order to maintain and promote the soil fertility and increase the crop yield
in the black soil region, it is necessary to improve the current system of cultivation
and fertilization, and to pay attention to svil conservation of slope land.




