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Table 1 Spore-pollen combination ot Ansai dark loessial soil
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Spore.pollen Wangjia Bend Yaxing Mountsin Miaojie
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Arsemisia

Polygonum

Cneno-podiaceae 5 !

Leguminosae

+FIER s .

Cruciferae

E=3
Broyphyte
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Cyperaceae l
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Pinus ! 3 i
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Caryophyllaceae

Ranunculacese

Cupressaceae
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BB, HUERERHE, RAEETREARRAENBERNFHR, TRBRBEYIERN
HR BB R

(2) tMRAM

REGE (60—100cm P b)) WRE(RRFREA)BEARERBY LORERRKE
(BlE AS-39 BYIRARERIXEH), THFERREY LR LMNOESHEBR
BENVIMAIRGE. ARA—EEENBYLE, MARABHFHERRE X(LHEH
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K L IMEE T B HES), AR EEN—BRE RSB = E8 g EMRCo, i
BT BB SRR i R
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Table 2 Humus composition of dark loessial soil and yellow loessial soil
S2B(%)
+i WES T ALK 2% % of total carbon
H Protile (cm (%) (%) 2%(%) c H
Soil g 4 Total C N T
No. Dept O. M. [Total N A oM F
HA FA
0—15 1.40 0.08 0.81 10.52 19 15 1.27
15—24 2.09 0.10 1.21 12.35 37 17 2.18
AS-1 24—60 2.03 0.10 1.18 12.42 47 17 2.76
60—96 1.84 0.08 1.07 13.21 40 15 2.67
96—123 | — . — -
H:Fi: 0.03 7 9 0.78
Dark 123—156 — 0.03 - — 3 7 0.43
loessial soil
0—16 0.85 0.06 0.49 8.17 7 8 0.88
16—37 0.86 0.06 0.50 8.33 9 10 0.90
AS-39
' 37—53 1.11 0.09 0.64 7.11 16 10 1.60
53—79 1.12 0.08 0.65 8.13 18 10 1.80
79—317 1.37 0.07 0.79 11.29 27 12 2,25
0—20 0.78 0.05 0.45 9.78 4 6 0.67
20—50 0.49 0.03 0.278 8.75 2 5 0.40
mt As-18 50—250 0.33 0.02 0.19 9.05 1 0 —
_ellow_ 250—450 0.30 '[ 0.02 0.17 8.10 1 0 —
losssial soil 450—600 | 0.20 | 0.01 0.12 10.91 1 1 1.00
AS-44 0—13 0.62 0.05 0.36 7.83 5 0.40
13—32 0.56 0.04 0.32 7.62 2 4 0.50

P ABREAS d, B HER AS-1 5 15—96cm; AS-39 ¥y 37—317cm HEPIHE, RENKLE
BRRTHRHER. EAFETRI.BHTHATENM IR ERCERLEERNERE,

HET RS TS T MR R R T X, 75 5h ik 5 HR 0 4y T ok 75 O34 38 17 ok
D, + & EERME G E R R ERMB I AMBTERE, ARRUE Zo
M5 BT, B+ + kR0 0.6—0.7, FEHEFRY 0.8—0.9, LA (23]
3 2.5—2.7 /1 1.7—1.9) BA B /N, i SR %& (0.80—0.93) X H:% £ (0.60—0.78) k, i
PARPMLNKBEALALESS, MNBYFLHENLEERDP(ER4) ETER, —H
HER=R L EBE), BE LM CO HEBLALPAR/S, F,0, SBMRK.
LR R M RAARR LI 20, BROBERSARKEEFBEAR T IR
REBBNFE. SHEMEL, DN Rek. 8. 5% 8. ASELDES. REL N

%3 RYELSMLHBNRILH*

Table 3 Free oxide contents of dark loessial soil and loessial soil

414 Soil 5i0, Al,0, Fe,0,
R¥Et 0.20—0.28 0.14—0.19 1.01—1.26
m + 0.21—0.24 0.11—0.15 0.83—0.99

* J§ Jarrellash-Tcap 900 2V %M MABERILYA DCB &,

= 4
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Table 4 Chemical composition of dark loessial soil and loessial soil and clay (<2u)
1t "‘—3—’T ; 174 (%)
otal composition (¥
nES BE (cm) P (%)
Profile No. Depth Igni-
tion | SiO, [Fe,0, |Al,0,| TiO,| MnO | CaO | Mg0O| K,0 [ Na,0| P,0,
loss
+4k | 6.76 | 71.72 4.03 | 11.62/ 0.65 | 0.06 | 5.12 | 1.91 | 2.45 | 2.08 | 0.10
0—15
<2p| 16.56 | 58.19] 8.46 | 23,30/ 0.97 | 0.04 { 0.17 | 2.96 | 4.34 | 0.77 | 0.13
44k | 5.72 | 72.71] 4.38 | 12.22| 0.65 [ 0,07 | 3.15 | 1.70 | 2.42 | 2.04 | 0.08
15—24
<2u| 18.96 | 55.77) 10.27| 23.86] 0,91 | 0.05 | 0.10 | 3.27 | 3.64 | 0.86 | 0.15
Byt (AS-1) -
Dark loessial 44k | 4.76 | 73.43| 4.41 | 12.55/ 0.66 [ 0.07 | 1.72 [ 1.62 | 2.54 | 2.01 | 0,08
soil 24—60
<2e| 19.40 | 55.87| 10.15) 23.76| 0.94 | 0.05 | 0.12 | 3.18 | 3.64 | 0.97 [ 0.15
44k ) 4.08 ) 74.41) 4.44 | 12.53/ 0.67 | 0.07 | 1.64 | 1.58 | 2,50 | 2.00 | 0.08
60—96
<2p| 12.94 | 55.44| 10.02{ 24.01/ 0.93 { 0.05 [ 0.11 { 3.31 | 4,09 | 0.79 | 0.14
96— | LR | 3.12 | 74.68 4.41 | 12.48 0.64 | 0.07 | 1.32 | 1.60 | 2.56 | 2.02 | 0.09
12
3 <2u| 12.74 | 57.55| 9.13 | 23.65/ 0.94 | 0.05 | 0.17 | 2.89 | 4.29 | 0.58 | 0.14
12'3_ 4k | 2.88 ] 75.18] 4.27 | 12.22| 0.62 | 0.07 | 1.37 { 1.70 | 2.55 | 2.11 | 0.09
156
<2u ! 11.66 | 58.56| 8,51 | 23.17/ 0.98 | 0.05 | 0.19 | 2.76 | 4.35 | 0.67 | 0.14
4+ | 6.12]70.69) 5.38 | 11.37] 0.60 | 0.06 | 5.24 | 1.91 [ 2.38 | 2.07 | 0.11
0—16 -
<2p! 10.36 | 55.00( 9.59 | 24.35/ 0.88 | 0.06 | 0.23 | 3.51 | 5.31 | 0.50 | 0.13
+4k | 5.70 | 70.75| 4.73 | 11.68! 0.59 | 0.07 | 4.34 | 1.85 | 2.46 | 2.04 | 0.11
16—37
<2p|12.26 | 55.39] 9.79 | 24.29/ 0.91 | 0.06 [ 0.23 | 3.42 | 5.28 | 0.51 | 0.17
¢k | 5.24 | 72.47| 4.43 | 12.45/ 0.62 | 0.08 | 3.50 | 1.85 | 2.52 [ 2.08 [ 0.11
37—53 —_
<2p| 12.78 | 55.45| 9.89 | 24.40{ 0.93 { 0.06 | 0.19 | 3.36 | 5.38 | 0.49 | 0.17
By (AS-39) :
Dark loessial 44k | 5.54|71.33 4.43 | 12.81] 0.62 | 0.08 | 3.83 | 1.91 | 2.69 | 2.01 | 0.12
soil 5379 —
<2p | 12.70 | 55.03| 10.00| 24.33| 0.92 | 0.06 | 0.23 | 3.31 | 5.42 | 0.48 [ 0.19
79— | ktk | 5.12 [ 71.46/3.75 | 12.23/ 0.64 | 0.08 | 2.81 [ 1.97 { 2.80 | 1.98 | 0.12
317
<2p| 13.32 | 55.53{ 9.76 | 24.13} 0.91 | 0.05 | 0.13 { 3.22 | 5.28 | 0.51 | 0.17
37— | £k | 7.16 | 70.05/ 3.15 | 11.46/ 0.58 | 0.06 | 7.45 | 2.01 | 2.38 | 1.99 | 0.11
400
<211] 10.08 | 56.04] 9.50 | 24.53| 0.91 | 0.04 | 0.11 | 3.48 | 4.82 | 0.53 | 0.11
44k | 7.68 | 70.36/ 3.87 | 11.36{ 0.65 | 0.06 | 7.35 | 2.07 | 2.18 { 2.06 | 0.11
0--16
<2p| 14.90 | 60.42| 7.63 | 22.83 1.00 | 0.04 | 0,16 | 2.71 | 4.65 | 0.75 | 0.13
+4k | 7.62|69.38) 3,94 | 11.39 0.63 | 0.06 { 7.92 | 2.13 | 2,33 | 2.08 | 0.10
16-—40
&Mt (AS-8) <2 12.94 { 58.74( 8.06 | 23.06{ 1.00 | 0.05 | 0.31 | 3.00 | 4.64 [ 0.78 | 0.12
Light loessial
siol +4 | 7.58 ] 69.27| 3.97 | 11.58) 0.62 | 0.06 | 8,22 | 2,19 | 2.22 | 2,06 | 0.10
40—85 —
<2p | 10.14 | 56.75) 8.91 | 23.39/ 0.95 | 0.04 | 0.21 | 3.34 | 4.46 [ 0.99 | 0.12
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e 4
- i $ 2 R A K& (%
ﬂﬁ% BRE(cm) otal composition (%)
Profile No. Depth Igni-
tion | Si0, [Fe,0,|AL,0,|TiO, | MoO| CsO | MgO | K,0 {Na2,0 | P,0,
loss
o 20 44k | 8.38 | 67.64 4.35 | 12.13 0.65 | 0.08 | 8.44 | 2.35 | 2.41 | 1.93 [ 0.10
KWL (AS-18) <2p| 12,12 | 58.12| 8.89 | 23.10/ 0.94 | 0.05 [ 0.13 | 3.28 | 4.42 | 0.74 | 0.13.
Yellow lpeunl -_—
soil 4k ] 8.02 | 67.74| 4.46 | 12.18/ 0.66 | 0.08 | 7.78 | 2.35 | 2.42 | 1.85 [ 0.1}
20- 55
<2u| 12.52 | 55.37) 9,13 | 22.90 0.80 | 0.05 | 0.25 | 3.74 | 4.48 | 0.50 | 0.1}
+¢k | 8.00 | 67.25 4,40 | 12.08) 0.66 | 0.08 | 8.32 | 2.34 | 2.38 | 2.08 | 0.11
0—13
RN+ (AS-44) <2pu| 9.72|56.07) 9.27 | 24.03| 0.90 [ 0.06 | 0.23 | 3.58 | 4.94 ' 0.63 | 0.13
Yellow loessial
soil T4k | 8.20 ) 67.92) 4.39 | 11.99) 0.66 | 0.07 | 8.42 | 2.34 | 2.44 | 2.10 | 0.1
13—32
<2pu| 9.32 ] 55.84) 9.24 | 23,96 0.87 | 0.06 | 0.58 | 3.73 | 5.02 | 0.65 | 0.12
. %25 R¥ELSHLNSTFE
Table 5 Molecular ratio of dark loessial soil and loessial soil
$i0, $i0, Ca0 K,0 (CaO+K,0+
THAR BE Al,Oq R,0, MgO Na,0 Na,0)/AL,0,
Type (cm)
Depth | L4k | M58 | 4k | $50 | d4k | BB | Tfk | MR [ T4k | SR
Soil | Clay | Soil | Clay| Soil | Clay | Soil | Clay| Soil |Clay
0—15 |10.49 | 4.25 | 8.59 | 3.45 | 1.91 | 0.04 | 0.78 | 3.73 |.1.33 [ 0.27
15—24 [10.12 | 3.97 | 8.23 | 3.12 | 1.32 | 0.02 | 0.78 [ 2.79 [ 0.96 | 0.23
Myt (AS-1) 24—60 | 9.95 | 4.00 | 8.13 | 3.14 | 0.76 [ 0.03 | 0.83 | 2.48 [ 0.76 | 0.24
Dark loessial 10il 60—96 [10.10 | 3.93 | 8.24 | 3.10 { 0.74 | 0.02 | 0.82 | 3.41 [ 0.72 | 0.25.
96—123(10.17 | 4.14 | 8.30 [ 3.32 [ 0.57 | 0.04 [ 0.84 | 4.88 | 0.68 | 0.25
123—156(10.46 | 4.30 | 8.55 | 3.48 [ 0.58 [ 0.05 | 0.80 | 4.28 | 0.71 | 0.27
0—16 [10.57 | 3.84 | 8.13 | 3.07 | 1.96 [ 0.05 | 0.76 | 7.00 | 1.37 | 0.29
16—37 10.30 | 3.88 | 8.18 | 3.08 | 1.68 | 0.05 | 0.80 | 6.83 | 1.19 | 0.29
Rt (AS-39) 37—53 | 9.90 | 3.86 | 8.07 | 3.07 | 1.35 | 0.04 [ 0.80 | 7.24 | 1.01 | 0.29
Dark loessial soil 5379 | 9.47 | 3.85 | 7.76 | 3.05 | 1.43 [ 0.05 [ 0.88 | 7.45 | 1.03 | 0.29
79—317] 9.18 | 3.91 [ 7.78 | 3.11| 1.02 [ 0.03 | 0.93 | 6.83 | 0.86 | 0.28
317 —400(10.39 | 3.88 | 8.74 | 3.11 | 2.65 | 0.02 { 0.79 | 6.00 | 1.70 | 0.26
0—16 [10.53 | 4.50 | 8.65 [ 3.71 | 2.54 [ 0.04 [ 0.70 | 4.09 | 1.69 | 0.29
gmt (AS-8)
Light locssial ‘soil 16 —40 [10.36 | 4.33 | 8.48 | 3.54 [ 2.66 | 0.07 | 0.74 | 3.92 | 1.79 | 0.30
40—85 10,17 | 4.12 | 8.35 | 3.32 | 2.68 | 0.04 | 0.71 | 2.97 | 1.79 | 0.29
KWL (AS-18) 0—20 | 9.47 | 4.28 | 8.61 | 3.44 { 2.57 | 0.03 [ 0.75 | 3.94 | 1.73 | 0.27
Yellow loessial soil 20—50 | 9.27 | 4.12 | 8.00 | 3.28 | 2.40 | 0.48 | 0.70 | 5.91 | 1.67 | 0.45
WM (AS-44) 0—13 | 9.60 | 3.97 { 8.96 | 3.18 | 2.56 | 0.05 | 0.69 | 5.17 { 1.81 | 0.28
Yellow loessial soil 13—32 | 9.67 {3.96 | 8.23(3.18|2.57 [0.11|0.77 | 5.09 | 1.79 | 0.32
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Table 6 Clay minerals of dark loessisl soil

PﬂEE zf fg 20 E‘tprfii!y ﬁgtmh EEEN d igi;!lgt gineu%

24—60cm

1 8.740 268 0.360 10.109 34 K=/

2 12.360 137 _ 7.155 17 mW L. B]RA

3 17.720 121 — 5.001 15 K= ®

4 19.740 262 0.480 4.494 33

5 20.820 203 — 4.263 26 A%

6 24.820 134 — 3.584 17 "L

7 25.100 144 - 3.545 18 BRA

8 26.580 - - 3.351 100 KEH B8

AS-]

60 —96cm

1 6.180 70 - 14.290 6 BRE

2 8.740 702 0.390 10.109 62 7j(i'-.-§

3 12.380 366 0.540 7.144 32 "W . SRE

4 17.680 287 0.390 5.013 235 K=F

5 18.700 155 - 4.741 14 BRE

6 20.820 153 — 4.263 13 a%

7 24.820 281 0.300 3.584 25 1.7

8 25.080 329 0.300 3,548 29 BRE

9 26.560 1135 0.360 3.535 100 AKER.BX
37—53cm

1 6.180 81 - 14.290 6 BRE

2 8.760 1156 0.390 10.086 86 K&

3 12.420 476 0.480 7.121 35 BRA.HOE

4 17.680 418 0.420 5.013 31 K=&

5 18.720 203 - 4.736 15 BRE

6 20.820 167 — 4.263 12 X

7 24.840 315 0.360 3.582 23 -yt

AS-39 8 25.100 420 0.300 3.545 31 BRA

9 26.620 1346 0.420 3.346 100 K=B AX
53—79cm

1 6.200 131 - 14,244 10 BRE

2 8.760 1314 0.420 10.086 96 XK=&

3 12.380 570 0.480 7.144 42 BBE.SRE

4 17.720 479 0.450 5.001% 35 K=/

s 18.700 218 - 4.741 16 BRE

6 20.820 143 - 4,263 10 A%

7 24,840 329 0.300 3.582 24 b1

8 25.120 449 0.330 3.542 33 FRG

9 26.620 1369 0.390 3.346 100 K= . 6%
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BE 6
HES | ES BROPEE | RGN BE L ,
Profile | No. | BE 20 | ficnsity| Widih |/REEN I/lo FY Minerals
79—317cm

1 6.200 63 14.244 6 SRE

2 8.740 980 0.390 10.109 88 K=&

3 12.360 418 0.570 7.155 37 my A R RA

AS-39| 4 17.680 333 0.450 5.013 30 KEE

5 18.700 147 - 4,741 13 BRA

6 20.820 158 — 4.263 14 HE

7 25.080 306 0.330 3.548 27 BRA

8 26.580 1118 0.510 3.351 100 K= A%

9 — _ — 3.590 23 G I%E

* #i8(8) D/max—lIC X WEFHNAE,

B7 RAEHRLTH
Table 7 Clay minerals of yellow loessial soil (AS-18)

Pr?fﬁe S No.| RE 20 F;:Tﬁ% 4\:’?1(% Eﬁéﬂﬁﬁ EI%ES Mﬂ;zrals
0~20cm
1 4.880 465 18.094 36 3V
2 6.200 106 14.244 8 SERE
3 8.760 1292 0.510 10.086 100 KES
4 12.400 523 0.600 7.132 40 BWE.BRA
5 17.680 452 0.390 5.013 35 KZ= @
6 18.740 1 4.731 17 BRE
7 20,820 149 4.263 | 1 %
8 24.800 352 0.300 3.587 27 BIHA
9 25.060 425 0.330 3.551 33 BREA
10 26.600 1256 3.348 97 KZg. 0%
1 27.900 163 3.195 13 ¥ B
AS-18
20—50cm
1 4.780 1101 18.472 60 #an
2 6.180 331 14.290 18 BRAE
3 8.780 1833 0.420 10.063 100 Kz
4 12.380 1097 0.540 7.144 60 BiA . RIEDA
5 17.700 736 0.420 5.007 40 KT
6 18.700 425 0.360 4.741 23 BRA
7 20.820 140 4.263 ] B%
8 24,820 683 0.330 3.584 37 172
9 25.0F0 834 0.360 3.548 45 BSR4
10 26.610 1727 0.600 3.346 94 K= A%
11 27.900 167 3.195 9 Y
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By TR & BEEEAFEARSH I ETMERAKAD, HHMKER
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HEEA R BT RAREME L SHOMRRKX 2R L K R ER K K
BYE AR ERAERBRRE, AEERAENE Lo

(R) LT AR

Byt THUkEBNERESE . REARZ,ZXS5K bEﬁiﬁJﬁJ‘&ﬁ
HWEWEEESR M, R LE 3.54 X 107"m HIKEANKFBER/ N @R

BHE 1 AS-39(72—120cm)X66, BaX, XENR E 2 AS39 (317—400cm)X 50, EXM¥

HPANA— LR EHERRERRN BN TRY B B B(H ) RAB A IR,
B(&)
I3 AS-1 (15—-24em)X66, IR, REM-5& JRH 4 AS-1(60—96cm )X 50, ERX{M¥E, B
® (5.%.T), SE-HE(POUNRREBEH HHEBMA LMK EL T REGREN(E)
Ao

RAE AP LORESHE

Photo Micromerphology of Dark loessial soil
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6. 7R M, PL1E 3.54 X 107 "m g% 144—449, TR HB L X 425—926, B¥i+ 1/lo
% 18—33, ®M 129 32—45, FRAHFERTMEABTRBOFS, ERESTiHER
PRt R R R R,

RERPIONITOND—BARNAREE, L LRI WA R, THO R
BRIBTHE—EHRRBEREA, SHEBF+ AP REFORE. LG
KAy B8 B RMIR FLEEH TG 3t 2o

(€) T MBS
 IREASHENTENLMRERERAREEER LS. B LS5 LEEN
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GENETIC ENVIRONMENT OF DARK LOESSIAL SOIL

Ji Genshan

(Jiangsu institute of Emmironmenial Science, 210029)

\ Summary

Base on the determination of soil age, sporepollen in soil, composition of humus, soil

. micromorphology, X-ray diffraction, soil profile morphological character, soil physical and

chemical properties, the genetic environment of dark loessial soil are discussed. The results
show that dark loessial soil is a palesol. Many characteristics of dark loessial soil are the re-
sult of .paleontology  climatic conditions.

. MC soil age. The genesis of dark loessial soil includes three year ranges: 8100—38500,
4600—7400, and 2000—3000 years B.P., which were cold in the climate.

Spore-pollen appraisal. According 1o the appraisal of spore-pollen in Xian, Luo-
chuan, Ansai, Longxi and Xifeng, a conclusion can be drawn that the herb is predominant and
the environment is cold and damp in the genetic period of dark loessial soil.

Humus. The humus horizon of dark loessial soil is more than sixty to.;l00 centime-
tres, in which shows moist climate and luxuriant plants in the period of soil formation. The
HA is as high as 40% of total carbon and HA/FA>2 in the dark loessial soil of the northea-
stern part of China, being quite different from other soils which have a HA/FA ratio of about
0.5 in the loess plateau.

Content of calcium carbonate. Richment of calcium carbonate is a basic feature of
loess in China (the CaCQOs content is about 10%). According to the data obtained in the fif-
teen profiles of dark loessial soil in all parts of loess platean, 40 per cent have a CaCOs con-
tent of <1%, 35 per cent 2—3% and the rest profiles 5—10%, but the CaCOs content is 30—50%
lower than that of loess. The leaching out of calcium carbonate has proved that there is much
water moving along the profile during the formation of dark loessial soil.

Chemical composition and molecular ratio. The molecular ratio of CaO to MgO
(06—0.7) and CaO+K4O+Na,O/ALOs (0.8—0.9) of dark loessial soil is smaller than those
of loessial soil (2.5—2.7 and 1.7—1.9 respectively), but the K:O/NasO ratio of dark loessial
soil is greater than that of loessial soil (0.6—0.78). By contrast with loessial soil, the FesO;
content of dark loessial soil is slightly lower, the activity of FesOs and the quantity of free oxi-
des are higher but the CaO content is much lower. The aforementioned facts show that dark
loessial soil~ is higher in humidity and intense in the leaching and forming processes, being

of signifacance in indicating environment.

Clay minerals. It is a sign of weakly developed soil that there is chlorite in soil. The
chlorite contem of dark loessial soil is lower than that of loessial soil, indicating relatively in-
tense forming proess of dark loessial soil. Another feature of dark loessial soil is free of smec-
tite, which is also a sign of better water regime in the soil.
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Soil micromorphology. There are more fine-grained matter and iron minerals but less
calcite and carbonate capsule in dark loessial soil. These are related to the relatively intense
weathering and greater leaching loss of carbonates.

Other characteristics. There is a higher content of clay in dark loessial soil. The phy-
sical clay may reach 40 per cent in some of the soils, as a result of the deposition of clay car-
ried in water movement.

The profile of dark. loessial soil is generally covered by a layer of loess which is the la-
test deposit and differs greatly from the dark loessial soil in color and physico-chemical pro-
perties. The existence of the overlaying horizon of loess clearly reflects the change of the en-
vironment in the formation of dark loessial soil.

Key words Dark Loessial Soil, Environment



