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Table 1 Field moisture capacity and available water content of
calcic concretion black soil

I: T Pes .
i o Field Wilting Available K4
. RE . Available water of . K or
Sampling Depth | moisture water water c0il saction Available water of
P capacit content content 2180 cklPa soil suction>100 kPa
site (cm) y (mm) (mm)
(mm) (mm) (mm)
0—20 62.7 30.5 32.2 10.2 22.0
Lok E | 20—28 26.0 15.7 10.3 . 3.8 6.5
Fimnag | 28—s6 110.6 64.9 45.7 12.3 33.4
T ik 56—100 159.4 98.1 61.3 20.8 40.5
0—100 358.7 209.2 149.5 47.1 102.4

(100—1500 kPa) RIFH B (1500 kPa) MIBuRT LM RHY, KEFENE T
HERG ek i, R B R BURUR + R A U TR E B s , HR h) B U el & 1 3 £ 4
(i 1mm LR ERENE.
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Fig. 1 Moisture retention of calcic concretion black soil

K A B S T R K B R RO AL R BN K BB R, B R T EEM R ST,
A 3 R, T AR R A R R ERIR ) TR BN D, H N BTR AR
W B R U R R K B AR B R H . B AR ERUR, MR AGE &), K5
R EROERR R AN, BEBERER N BN RARIE 2 R, $R -
I /75 2—10kPa i}, b7k A B4 0.6ml/g » Pas R J7AA 10kPa 34INE] 30kPa i, Fhik



43

MRICG BERBRLNKSRERAESHRERIXA

425

BEFMEA 107 BB % 83T 300kPa if , LK A B TS 107° B K. HEUTADN
J1r B pO bk B B 5 HARR A A LR, RO A 100kPa IR B N #E R IO K B B
DL TR EA K. 32 HER SRR FLI M AT Eh AR & 2 AR i B9 8o

£2 DERLRAWHBRHILKFE (ml/g- Pa)b

Table 2 specific water capacities of calcic concretion black soil at

different suction range

- EERE e ild = B
EIRE Specific water]capacities
Depth
(cm) 2—10 10—30 30—50 50—170 70—100 100—300 300—800 800—1500
(kPa) (kPa) (kPa) (kPa) (kPa) (kPa) (kPa) (kPa)
0—20 {5.96X10-59.51X 1077 | 4.15X 1077 (3.35X1077|3.07X1077| 2.2} X 1077 | 5.56X 10" 9.00%10-°
20—28 |2.56X10-°(7.15 X 10-7] 3.75% 1077 [2.55X1077|2.30 1077 1.34X 107 | 4.04%10°% | 7.29%X10-°
28—56 |2.85X107°(6.18X10-7| 2.503¢10~" [2.00%X10-7(1.83X 1077 1.77% 10" | 8.68X10~* | 9.86X10~*
56—100/2.16 X 10-5(3.95 107} 3.35x 107 (2.85%10-7(2.30X 10-7} 1.52X10-7 | 4.54%X10-¢ 9.43%X 107

D ER AR AR RFBERR LR AL RE.

LR T R RAREE W0, TR B0 R U I T R R R
B AR F1 9y B, 78 10— 30kPa if, LKA B RIE TRER] 1077 B & 4, M R84y
B HEKERB DI Bt DB R = 2 W, BB SH MR, mais fxEll
B de B XA B+ (RIARIE ) E >, RS BERNE—BR AT AKER, #b2
RE—BERHEE 10 FLLE, BEERE M BAEZE ER. XIRHPIER THBKE
AR, i B MR T,

AT BRI B IR M R K R R, R RR L AR L mm L)
MM ETFREENE TERIINE R Ak ee, HERFITR 3. MR 3 ALUEH,H—
WA B, BAN LRI K B BRI R R 8 1—2 5, HHDEBRLERE OB, K
Mtk 22 of - R K HERE AR R R BB 0 A o

®3 PERIEBHEEHLOHLEKEE(n/g- Pa)

Table 3 Specific water capacities of ground calcic concretion
black soil at low suction range

= 23 BF H: 7J( ?3:: é?:‘
TERE Specific water capacities
Depth
(cm) 1—10 10—30 30—50 50—70 70—100
(kPa) (kPa) (kPa) (kPa) (kPa)
0-—20 4.18x10-¢ 2.49%10-¢ 1.05X 107 6.65% 1077 5.53%x 1077
20—28 3.00X10-° 1.72%10-¢ 1.10%10-¢ 6.70% 107 4.80%x 107
28—56 3.09X10-¢ 2.03%X10-° 9.00% 1077 5.30%X10-7 4.80<10-7
56—100 2.18% 10 1.33%x10°¢ 1.02%10-¢ 4.90%X10-7 3.61x10°7
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Fig. 2 Hydroconductibility property of calcic concretion black soil
at low suction range determined by the stable evapetation method
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Pig. 3 The rate of capillary water rise in calcic concretion black seil
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Fig. 4 The strong risc height of capillary water in calcic concretion black sefl
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KETE 30 R R EFHE 508m, M 50cm T4 5] 60cm RIFE 50 K> A, A _F I E5F
81k, BEARA LT EENE 52cm, MIEEAH AR 5 KphE EF2] 50cm, M 50cm
EFVE 60cm U 4 KA 40 £ K EFE 100cm, BEARI EFEEK 03cmy 31X
PRI IRUR 20 BERER  BRER T BUR MO M R R 22 BRI, (3 - T 4R A AL IR (e B
HEBEE, BN BE T FLBRE /NS B ], TSR T T e i g

B B BT RE K AT, HUE T KR H KA A R R R A TR
0o MEUR T RERE K R MR W AIO(E )T H R EH T AGRE 0.6m i, ER L H
SEH KRS BTE 0.4 mm Dl b TMM T AEEREME Ink, AESES R LY
0.05—0.19mm; S TFAERMINE 1.5m i, HEEEBKEEELTEETE, Hi,
PEZPUBRRSTFEN, LHEEERSBINIEMEARANETHTEES L FiE
TERR b b4 bR R T, T BT 5 ‘

4 PDEZLFRABTREBERENEHEBEARREE(an/A)DY

Takle 4 Evaporation capacity of groundwater in calcic concretion
black soil at different groundwater tables (mm/days)

Grounanarts A # Mouh s
t?ﬂ; 1 2 {3 la4|s5s|6]| 7 8 9 | 10 | 11 | 12 | Whole year
0 1.91 | 2.47 | 2.84 [3.74/4.67)6.74| 4.23 | 5.49 | 4.20 | 2.62 | 2.14 | 2.00 3.588
0.2 1.46 | 1.91 | 2.52 (3.40/4.27/5.22] 4.21 | 4.90 | 3.71 | 2.18 | 2.15 | 1.81 3.144
0.4 0.63 | 0.72 | 0.72 |o.82}i.11[1.28) 1.13 | 1.62 | 1.73 | 1.11 | 0.87 | 0.77 1.038
0.6 0.43 | 0.45 | 0.47 [0.650.96/0.89 ¢.67 | 0.81 | 0.86 | 0.75 | 0.54 | 0.47 0.663
1.0 0.07 | 0.07 | 0.07 [0.12/0.19/0.15 0.05 | 0.05 | 0.15 [ 0.10 | 0.08 | 0.05 0.090
1.5 9.03 | 0.04 | 0.03 [0.02(0.05/0.02| 0.01 | 0.02 | 0.0Z | 6.03 | 0.03 | 0.03 0.023
2.0 0 o |o0.01 [0.01/0.01]0.01] 0.01 | 0.01 | 0.01 | 0.01 | 0.01| — 0.008

1) REREFEDEGTHIESEALFTFHE.
TRAEEFE R R TROEIR DR A RE LRI R, BDERIARBRER T
MNEKEMEERNA SR, W TAEREN tm 302 1.5m &, NZHEHT AR
4B 106.9mm FH/ANE] 51.7mm, WHT 51.6%; KEHMTKIMAER 85.8mm FHY

H5 PEBIFEREHRTREIEHHHEE(mn)D

Table 5 Supply of groundwater to crop on calcic concretion

black soil at different groundwater tables

WTFABE (m)

Groundwater table

1 L2 - %?E&_ .
r East
Crop 0.6 1.0 L5 2.0 ears of statistics
7N 3= 189.8 106.9 51.7 33.7 13
X = 142.4 85.8 23.6 6.3 8
B I XK 242.4 101.3 28.1 14.9 2

1) RIEDEEFNIMAER.

1) SERAEKRHE R ZHERISKERNMIRE TR
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23.6mm, B/ T 72.5% ; EE R AT ARSEN 10L.3mm 24 28.lmm; B/D T 72.3%
(#5)0 XUWP/NE ATHEERMHB T ARFAR, MM TFATHIERE 1m DL
FTRUNABRA, M2 2m HERFEN. XBERAZHTERZRLBEEEERIIE.

W, 3k sy & KR

TR M RE R T IEAVIRKRE 7o BMERERUR, I AR R RS
Rz MAN B3 BRI/ S R AR 6 FioR, ERAEE FE T, LB EHKOH
AR, T F WL RIB. MHERK B, BB 0—20cm, 2% 5 K, LEAKS %
19.9mm, FHAKSIE—HLL Ey 2E 10 K, LEAKD B 23.5mm, 5 HROKT 70%;
FRIOR, LHASHK 35.3mm, HHKS DEEIAKIBR BEEHERDRRERE,
TLEARWINE, &L 30 KJ5,0—40cm | EH/KSBEKE 41.9mm, S5ERKS 68.5%;
[l 40-—100 cm FY7K S (UAR4R 2.8mm, 3K AE, FEMMEISMET, WRM KA ZEEE
lm LR, WAHETEAS R LETEE, BT ARERN 7 EEKDHRENEED
SR bl EERIGWER, TREHTHEMNIRERME, HWEE, RER
BEXo MITFHBEE TRERMBIR SRR, TN ER 4%, YR T 4t A2 H
MEEKR; ANETELERERENMBENEL, UYBHELRE —EHEREE
L, iBk s B8TRA %%,

®6 EXRREFGTOERIEREIBEPKRIDESL

Table 6 Loss of water from undisturbed soil column of calcic
concretion black soil under evaporation condition

EEREBE 5 EEE K E % - =
EiAhE FoE R Cumulative Percentage in Per ef{’?‘&?{zﬁﬁgﬁ'ﬁ ble
+EEE KED KR evaporation original water ¢ watgr SltO:Vae 2
Depth Original [Available (mm) storage a8
P water water
(em) storage | storage HEHI(BE) Time of evaporatino (days)
(mm) (mm)
5110 l 30{60 |5 10 30 60 5 10 30 60
e e | — ] _—
0—20 4.3 33.8 19.9)23.%35.3/37.2/130.9i36.5) 54.9 | 57.9 | 58.9 69.5 104.4 110.1
0—40 136.4 61.2 21.8/26.8/41.9(45.1/16.0/19.6] 30.1 | 33.1 | 26.1 43.8 68.3 73.7
40—100 226.8 90.8 0.3} 0.5 2.8/ 4.7 0.1} 0.2 1.2 2.1 0.3 0.6 3.1 5.2
0—100 ! 363.2 152.0 22.1\27.3144.7|49.8| 6.1| 7.5] 12.3 | 13.7 | 14.5 18.0 29.4 32.8

1) BIE Rl N o Ao

M ERTTH, BUeEHE LI EW, B AR B, S 13K D ek vefe , A R T HesE 1+
EEROKRBLREE . 7 iR, ERE S EDHEKSNELERELRE, SEL
BOELSE 1.30% )RR L E(EILREE 0.88 % )4(K, 2Rl Ha0 1
LGS A R 2 (> 0.25mm 7K R ISR K & B2 B4 28.06% A1 18.07% )o

L) St AR AR RMEBE K LR YRR L EERET RS, B 25WItES SHR0RAER
BB RN W EAERE B B UMD ER LR EXERBAN BINE LK.
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Table 7 Moisture loss of calcic concretion black soils with
different fertility in the process of evaporation
ek F = G (EE) Time ot evaporation (days)
Fertility level ltem
1 3 5 7 10 15
TEAKSERELE ‘
(o B A K B %) 8.05 20.43 27.11 - 31.83 37.98 46,44
R ERBE
K8
(EHX/BER) 3.64 2.33 1.39 1.02 0.81 0.73
LKL BRELR ‘
(& s B2%) 9.30 25.25 32.32 37.62 43.31 51.60
B EEREE
RRBE
(B B 4,25 3.33 1.49 1.10 0.85 0.70

@ 3 N N b R e
P
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FERCESE M RA1#),19820 L ERK—HBEFERENER, KW HRT.
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MOISTURE CHARACTERS OF CALCIC CONCRETION
BLACK SOIL AND THEIR RELATIONSHIP WITH
SOIL DROUGHT

Sun Huaiwen

(Anhui Waser Resources Research Institure, 233000)

Summary

A study on the characters of water retention, hydroconductibility, capillary rise
and evaporation of calcic concretion black soil and their relationship with soil dro-

ught was carried out. The results obtained are summarized as follows:

"The water retention ability of calcic concretion black soli was poor because
the available water was not only low in the capacity but also smaller in the propor-
tion at low suction range; and with the increase in soil suction the specific water
capacity was sharply decreased and it had already reduced to 1077 ml/g * Pa at soil
suction 10—30 kPa. The soil hydroconductibility property was poor and the movement
of the water was very slow at soil suction >30 kPa. These showed that both the
capacity and rate of water supply in the soil were unfavorable to the water supply
for crops. The rate and height of capiliary water rise were low, being disadvanta-
geous to the use of the groundwater for crops. The soil water was evaporated more
quickly in the upper horizon of the soil, and the water of the lower horizon
moved up very slow and can’t complement timely the deficit of water in root horizon.
The above-mentioned characters showed that the drought resistance of calcic concretion
black soil was weak, which should be the main reason for the drought of the soil.

Key words Calcic concretion black soil, Moisture characters, Water supply,

Water canservation. Soil drought.



