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MFEREIR AU, F 8 28T S L, A T
ISR SRR R 76.2 Jikm® (K 1),

F1 PEBELER

Table 1  Areas of isohumosols in China

W4 MR (J7km®) EArL (%)
HYEBIE L 1.66 2.18
TR L 47.10 61.80
T L 27.48 36.01

Gt 76.21 100.00

2 BERIEMNSE

FELIEH L, AEM—ADRER, HE )R L
BOR R EE AL E . F IR RGE AR 7 AR F 0
TIERFE, H AU IR O AR bR KL
e E IR G R I E
2.1 HAFENERLIESE
2,11 PR TR I 202K 1 2 Hnk
Jo AN PR 4G T B BIE AR HR R, Al T 1876—1881
AR, 0 2 R J SR AR L AT T ATFE 12000 km
3R A, JF T 1883 aEEES T (RIE I RS ) &
F, QLT R AFIRY, DU SRR D R T
TR, ZJEAE A A R L T R
T RANH R, LS, o R B KA R
WA, . BT AIRERAE 6 AN, SN R AR
S A Lo S . B b )94
“chernozem”>K H k3L ¥ 22 L1 - Hb Caeprozem), M4
5 1 IR 92 1% 44 “kastanozem”, 3k A% SCHE (A 1)
“KalmTaHo3eMm”

2.1.2 EETERGIRNK L PR
IR AR, AR R R SR R I R
RS L8, T AT s BA R A, 7
TSR L2 HRU, I EERA R KRR, A
[Fi] TSR [R) U TL R T AN AR E 3R I
AAER TR AT, & EAMFLELGD. Smith 2y
W, WA VFL e o R TR L R R,
BRSBTS b e A ) g
SREENR. h T O R M R R A2, A
b A T I e | B A G
(mollisols) . G.D. Smith/EX} 5 i -+ FR A1 -3k 73 Fedh b
IS, BCIAR B S R0 A ) R B v R e AL R) s
DL AR Bt 5 HAth 38 0 70 SR IE . R B 2 1)
JREE ik, AP SR BT 1% FEBEIRIP,Os
AR, AT W R e, SR AN (NH,OAC

2D ME R =50%, XEEFRbRE XTI A -1
(I G, ot - ek AT 4338, BTSRRI, RAL,
RHPFBNG AU, e (1 A2 2 tH 545 [ 1)
NGB

2.1.3  WRBXJH 5+ R A1) 53 K [l B - 45 43
K2 AL (WRB) YR+ RN, ST M
B LR A R AR, s L (phaozems).
M+ (chernozems) FIZEF5+ (kastanozems) 3 4>
R, RIS SRR R A T 26 [ LI RS Ky ik
MiEhr, B W Z A0SR vEgE T 238, I I dR
b JLF A B -, AR i 7 R A 2L
31, Flln, S&EAE IR G A IR R 2 S e
ff) 18 cm, WRBI A 20 cm, Ub4h, A RERIK 51
bR BT R X 3 AN ERIRIY, KRR R
JAREARR, LA RS 100 emiRBEE H P 5L
MIFNE =50% (pH 7, 1 mol/L NH,OAc) FI4 Ik
ERR IR AN, AR TR B T I R A 4y
%,

2.1.4 EEATEEPRBE Y 1967 FREK
AR R bR EI & R 2y (CPCS) #h TiEE
C.PCS. I, HUCK R T3 R VBE A B R E
JEN, RIS PR R AR SR, T
WX — BB £ R g s+
mas A e fRE . mE. KRGt
%i%[luo

2.2 KEXTERLHMSZE

2.2.1  C.FMarbut(¥] 7> 2P B C.FMarbut, 1927
SEAESS — K E PR RHEAE 2 BRI TR« 180 S5tk
A7, JFT 1935 FIEAKE. 1933 FREIEER
J. Thorp 21| 3% [ i o 1y 57 i 5 i + 0 90 = AT 4 R F5
S, eI, JRRE T RN, I T 1936 423
Feom's T (P EZ 3 —1, 518k T C.F.Marbut 13
532 . BEAE 1950 FEWAT 1) 38502, BARFZ T I
R AR R ENE, BEEA AR IR BLC . F. Marbut
TR R . K O W BRI R
13 AN TN, FERE TS S R AR T 2
AN, F5 2 AN 23 A b SR R4 L
3420,

2.2.2 hEEEBRASRNE i EE
¥, BEARGIE T R R R A, IR
AMEZ e T E I REAT RIS (1954), {EIXA
S, RIS R, HORITER, s, Trp A gy
DR R MR RS AR 4 N
03 g B IR IR AR SRS 1 2 AN, LU DIIRE
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VIAAG (b [ a2, SR DA O AL, AEBIN TR
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BUAHGE G, R T Akt R CRY LT S
SR RBRUL, e KR A Ak SR AR B
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FRJE, RS IR B R AR
4N, TITEEAG L 4 ANV, B BRIRE: .
IR R ) A U2 g R A R R S
JOAHR, PRS2 R K e [ B A e o, RS
2 b 7K T A 7K S M )R e A DR, T A
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SEAR T AT AR 7 T R e g o AR EHE T,
TR T E LRGSR, Sidin 2 FEmS
71, e E IR G R TE BITTE
RS 3 R, Horpot BER - R A S G | ) 0y SRR AE
B T A E HE T N SRR R LSS, NI
E SN T B, 7 TS RN, SR
B R BARARRR AR, BT R R b R R
D, TBERIR SRR, HARPRAE 0~ 20 cmb 0~ 100
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AN 10 A 25057160,
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AT AE. Hdb. PEAE 3 ARG A R 14
CEE A S FIRE IR ) 151 AN TEA %
A, Gk g5 RO IL A IR R Z T 41 A 27.1%;
HARIREKZMA 110 4, JLHRh<04 1916 98 1,
5 64.9%; Rh>0.4, 1H<0.45 1] 9 4, & 6.0%; Rh
>0.45 IR 34 15 2.0%. A ILIXEEET R A g rp HL
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AN [i] [0 060 8 5t 1 43 2 B A A 114 9 SR R A
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AR R AR E R KT AR T 3 At
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AR, ARp)E TR RNy, A
FALTERZ RS T4, A R TERZ R 8 T4
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Table 2 Comparisons of Isohumosols under different soil classification systems

T RS GEAD FH RS WRB [1)53-2 L&, S
AN+ Rendolls (PA €647 KK 1) Rendzic Leptosols (3 73 2 1) M RL. B KL
THE¥E Ustolls (Fd%k 1) Chernozems (245 1) HARNRR)Z 0285 1, SR 1
Kastanozems (345 1) myit. Kt
WV A 0 Udolls (#3H% 1) Phacozems (?2+) HEWRRRZM B KB e
#B4Y Aquoll (4% 1) #B4> Gleyic chernozems (¥ & 245 1) [ilizy s
Albolls(igt F1#t)

R, ARG R MIE L, AR
TRETIERG LMK L, KK TEERS
TPRIEVE T RN 44, R 44 e
RN, G S M AT . SEH IEAR S
PRI R Z b, AT 1% FFEIRIIP,0;5
B <250 mg/kg, JEA T DAY R R PR
AP, WP E R G R AN R, AR
HPREX L NN RS2, BT DL i BRI IX AN
AR o

3 HERETIERET

3.1 ERITHHER

G (YR T RE A T B U S R A A A
FhIgAT . VPR IR L AEUK) R ED G T VR 7K I A0
IHriE, HAPRE T REWR, HTHxpEE, 3
P, e o3 fift 5 ik AR AR A 3R] R VR JE IR IR TR
2B, AR =P JEURURA BT S5/ N TR 1 vt I,
KRR IZIEIL 1 mbh b, FIRE AR IR R, X Fp
LA RELR TVRPE 0 TR Ar B ok, Y
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B i 498 T P BT BT T (R A X
SR A B R RO K A i
T K AR o A TR S ) B A - AR K
80 350 ~ 500 mm;  FelE AL BT 1 350 ~ 450 mm.
TEIXFERIGAT N, AR K EE, BT KE
AN BT RIANE, R WP b RS 1
Hh F34r 1.8 thm?, HRATWE 8 thm?s F[E 245
+ 4 EFBS 4 1.28 thm®, M1 R4 9.5 t/hm?, 17 22 443
W1k 4 t/hm?F1 12.6 t/hm? 01, IXSELEREZS I B A HL
YR, HENBKIAS, TR YRR,
AN TIERHNR, 548200, —HIPSEES,
A B TE, IEMRYR, RIEREIT RIS B, (Hl T
AR, AR BB 78, 1 LA BE T 1) %
AIRARAE e, LR R TR, TER
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R
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Fig. 1 General forming environment of glassland soils
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120 80
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Fig. 2 Relationship between organic matter content and occurring depth

of calcic horizon in different glassland soils

3.2 EFEITHAERRMTL

AHIUEFR IR ) E bR, Bk, HE
MO RABHE, HEANUR TR, (52 AT
ATV SR (R4 3 100 22 J7km? . B0FR 4 4k 2 ks
A AR 2 v T BRATE - X, ARE IR BB R P MR
O3 A EIEE AL S THE AT, N 1883 4F1i PEAG U K 1 £
DL, TIEAVURS R ILE 3. H#k 3 aril,
R 100 FEAPURS EFCHE, RmEain
(100 ~ 130 g/kg) L& %, AR ) (70 ~ 100 g/kg)
IR 62%, 1 FELEHTE 40 ~ 70 g/kgiX MG N,
i 82.4%. 1T 20 FEREEA ARFFLE 42 ~ 70 g/kgiXANIK
T 79.3%.

£33 BTHPREEL 100 ERENREZENRTL (%) P
Table 3 Changes of organic matter in central region of Russian chernozem

in lastest 100 years

e (ghkg) 1883 4 100 4EJ5 S
100 ~ 130 212 0.0 -100
70 ~ 100 46.6 17.7 -62
40 ~70 24.5 64.7 +163
20 ~ 40 6.5 11.7 +80
5~20 12 59 +404.5

TR A TR O 300 4F, I — RO
TR, ARG, ENXTREIFREAILR
TRANNIITIRS, ARG RA e, Mz
Pk, i, FRFEIFR 10 1, —ANE NRFR
B 17.33%, 15— 37.07%; [RAEETTE 100 E1],
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Fig. 3 Changes of organic matter in different glassland soils after reclamation

BAR T BT T RS A PR e, e
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m, 7EREANEEX A fRT B I 30 ANRFE N 20 em (1) F4F,
RA BN 1 ANRERE, 3= N LN € A HUR,
Mse 25 R WA 4.

M 4 WTLUEH, AERAPIULZ A AL
J, ORI BRI N, &g, DL T AR
FaE. mMANURSE 61.2 gkg, TR3IFEE, BE
46.2 g/kg, 4XHE R T 15.0 g/kg, Tl IR 75.5%,
BHUR FBFEE R 0.0937 HRHEK = (LnCy - LnC)2.303/t
TP, JFR 15 (EIEE 34.2 g/kg, HA0HE FIET
27.0 g/kg, T FIRALM 55.9%, FFHE A 0.0388; 15
~30 T ABEAK

x4 TEARFRELBHANREE
Table 4 Contents of organic matter in different glassland soils

under different reclamation years

PRI () HHUT (g/kg) SEE AN (glkg)
et 61.2 35.1
3 46.2 25.8
15 34.2 19.5
25 353 19.0
30 32.1 18.2
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i 73.5 cm R4 653 cm, KA R 10% A4

KT B2 MR, FAE EHAl 20 &
30 4FAR, —HEAHME 2 AR R ORVT A TR A N RR R
B2 R 25 ~ 100 cm, S A2 40 ~ 50 em®?, Bk
TR AR, 6 R R L R R R 30 ~
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Fig. 4 Area of mollic horizons with different depths in China
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Grassland Soils: Distribution, Classification and Evolution

GONG Zi-tong', ZHANG Zhi-yi’, ZHANG Gan-lin'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Heilongjiang Land-Reclamation University, Daging, Heilongjiang 163319, China)

Abstract:  Glassland soils are mainly developed under steppe, praire and forest-steppe vegetation. Most of them are Isohumosols based on the
diagnostic horizon, Isohumosols are mineral soils that have a mollic epipedon (dark-colored surface horizon), with base saturation determined by
NH,OAc method higher than 50 percent and Isohumic property. The total estimated area of Isohumosols is 9 million km? in the world and 0.76
million km? in China. As reclamation of Isohumosols the organic matter content decreases quickly at the first stage, and then slow down
corresponding with local bio-climate environment. In order to reserve the organic matter in Isohumosols, it is necessary to prevent soil erosion and
adopt reasonable cultivation.

Key words: Grass land soils, Classification, Evolution, Food security
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