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Table 1 The main physical and chemical properties of upland red soil
TERE KRR  LERE FE SWRE BARE ESA  FKkA LHES pH TEHE
, BREE B K KCl  Active
Depth of Clay  Specific Bulk Coefficient Total Airfilled Waterhold Sail Aluminum
soil layer (%) surface  density of structure porosity porosity porosity resistance AlLOs
(cm) area(m’/g) (g/cm’) (%) (%) (%) (%) (Mpa)  Water (g/kg)
0—35  40.1 157.5 1.23 99.5 52.8 24.7 28.1 0.40 490 3.7 2.1
35—55 48.1 183.7 1.35 99.2 45.2 13.2 32.1 1.21 450  3.69 23
55—100 44.9 151.5 1.32 98.7 50.0 135 36.5 1.16 430 3.69 20
100—125 423 158.2 1.39 97.0 45.6 8.9 36.7 1.31 470 361 1.7
125—150 45.5 163.9 1.43 98.7 46.2 6.2 40.0 1.96 470 355 1.8
150—175 38.0 163.5 1.42 95.3 46.9 5.1 41.8 1.96 477 352 1.6
2z, B R R, b T RAERE MBS E R IR B S R, LIREWELR

K. SHRAFHMAEML, THERNRBEKREE 9% U L. FIARE, FREHEHR
O, HER LM LRAHMAE TR, MARERSE. NRBaBEEE LN
TIEME A MAES B K 0.51MPa fl 1.41g/cm’; T £ b 41 3% 35 + W 4> 51 % 0.41MPa
1.23g/em’,  ic 3t 41458 4 S5 FL BB A8 ST FLBRBE 7 51 R 45.6% Ft 15.4%; T 5234 4138 W 43 5
H 52.8% M 24.7%.
AR VFEABMWE, REFBRAAMN4—5 &, HEINRBESHEOE TN, L YH
HREH B, BT K S E RS REC P=ER .,

2 BRI KoY R

30cm AT L RN YEAE RS T WA BAHE,

XRBRT , Fe b

B0+ L KREMEKEXRENERA TR 2. HFRFAL, BaOBAR L AKET
]2 BTk (—kPa)HI& kI (V%) X8

Table 2 The relationship between water potential (—kPa) and water content (V%) of upland red soil

x -
TRRE Water potential (—kPa) R KE
Soil layer 0 1.5 3.0 6.0 9.0 30 60 90 300 600 1500 Available
(cm) & X% B water content
Water content (%)
0—35 512 472 400 353 330 282 267 256 236 214 19.1 9.1
35—55 452 439 412 382 362 321 305 296 293 279 252 6.9
55—100 462 459 440 416 399 364 351 343 304 285 257 10.7
100—125 455 436 414 399 389 366 356 352 334 314 293 7.3
125—150 461 452 435 423 416 400 395 390 378 352 325 7.5
150—175 47.0 463 449 440 433 419 412 408 391 371 331 8.8

* 0—90kPah 3F JI R S EH A FAR £ WISE; 300—1500kPa it 2mmfL 20 1, Y HRAEFWE.
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MBRKEEARRLZEMR. 0—35cm M 35—55cm T B F &K E B (0—30kPa) 9B KE HE
&7k #-Bt (30kPa—1.5MPa) A E &, B4 51 & BB KE (0—1.5Mpa) B 71.9% F1 65.5%.
MEZE T ENAHRMEZE. 125—150cm 1 150—175cm 1 2 @K # B RRK 2 H A%
KREEH D, 435 5 BBKEK 44.9% 1 36.7%. XFET &Pk EATHNER,
RBTERTBEEHEERTERNAREEFTLAE. KSBEEBER. MTRELERRE
RAKIABELETZ/E, HE TEAEREKR, DRHFER, K LR RFHREHE
K, MERB KRB, SRR E EE RPN SBRNAENRK AR EKE
F-EREREY,

®3 BEMINFRKBRALL KRR (6/-kPa)

Table 3 The Specific water capacities of different water potential sections in upland red soil

+2 + K %
RE Water potential (—kPa)

Soil layer (cm) 1.5—9.0 9.0—30 30—90 90—600 600—1500
0—35 1.89 2.3x107" 8.7x107 8.0x10~° 3.0x10~°
3555 1.03 2.0x107" 42x107 3.3x107° 3.0x10°°
55—100 8.0x10™" 1.7x10™" 3.5%x107 1.1x107 3.0%x107°
100—125 6.3x10™" 1.1x107 2.3x107 7.1x107° 20x107
125—150 4.8x107" 7.6x107 1.7%x107° 7.0%107° 3.0x107°
150—175 40x107" 6.7x107° 1.8x107 7.6x107 40x107°

E—EREETRRTERKESNIILKERSTERI. FAUKRFETETHESE
TP BME RN RHER, 5— BB L, B0 XN EMEYN LB, FREMNEL
BN A FF A IE % R A R B i, B LK BRI, HOK B T RER] - 30kPa BUF Y, LKA
BB 107°HER. HEK LR (100cm A F) H k%N - 9.0kPa b, HLKABE R
HI0THER IUEHIEAERK, DRHFIBREFAX. TURRLERIER LR
MIAERM PR RE R4 R E R, Hit, K2 BN KRR BN SAREI T L
B, REHYRRBKMEEF L.

3 BRI KSR

B 203 K 2 0 S AR AR A F WK A AT Y, 3% - 0—20em W A A I € .
W€ BF @] BIRR 29 10 K, BB AR LB WHE 300cm. HEHEKBESRBAESTHE 1M
K2, A1RHRBENZSKEBENEFRESHA. B2EBHBILHESEKETREEES
KE (- 1LSMPaff i HEKB) EMER S KENSRAESIH, HP OXKEFRELE R
HKE., BEBER 2L, BHAE 0—100cm LEHH EEFKE YT - 30kPa K# it
HEKE) AT 30% Z£4,100cm U T L EF Y 40%; MHE LEANEESKESF
% 20—25% 1 30—33%. HE 1A, 1 A3 6 AJELART, FHLT 0—100cm L&k F
B 30% M 35% FRE. TAUERRERR AHE % FRBEHETH, 0—
50cm LARREH BB 15% M 20% ZiBLR. 100cm AT % H 3 40% SIBLR, B 1993 £ 3
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Fig.l The annual distribution of isomoisture curve for total water content in upland red soil (1990—1993)
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Fig.2 The annual distribution of isomoisture curve for available water content in upland red soil (1990—1993)
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ATHZ7ALAHKEABETRE,, —BESFEAT LET IR TR LR,
B AT L, AL 4TI 0—300cm LARNM S KE, £ L FEREAEE RSB HEFKRE
B, MATEETAFE LELEARBARTAERKNTERE (E 2), M H7E 1990
EWRLTEE 100cm AT, 199249 HEl 11 A 3 MHMMBEKERE 52mm, UL 550
KE K 2.5%, T R &L BRI 355.7mm HEREEZEN 27.6%., 7613 7] 2 H 404
0—50cm LMW EFBUKHTERBR-HES 12 A, KB™EH. 1993 FHWERKER
RAR, 1% 2082.6mm™, B W H LB L4, HIK,7 AL 0—50cm Hi&N A%
HATHBKHBFBE EE 12 A.

53 maa KaREAL, BaE AP EREBERHE LB, R T 1k
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F4 BHTNSTEHLI K IR EEEE (1993)

Table 4 The comparison of water storage(mm) between upland red soil and uncultivated red soil

YL W 8] + B2 B K
Observation date Depth of soil layer (cm)
(moth) 0—20 0—50 0—100 100—200 200—300
1—3 55.7 1564 3408 3929 4336
52.5 137.2 284.8 343 4 371.
4—6 500 137.2 298.8 349.9 380.4
5.6 118.2 244.1 2954 32438
7—9 428 125.7 290.7 363.7 404.9
40.8 109.2 234.7 305.4 344.4
0—12 379 115. 279.4 374.8 420.8
36.5 103.5 226.9 303.6 348.1
op, AR
IR ALK R

4 SILWRIETEE KPR

8 B0 Y K B AR R R Sk R T R T K AR B BT A
BHaBAR T EREMNEAREANTES. ARTR, RH4E 0—100cm LEHKL
KEASGTHLIEMIE, 4.5 5EEN 2/3. B 100cm T BRI KEEEK, 5
BEERMN 80% U b, BHAMKEAMRE, R EEKESN1/5, X5XE T EHK 5%
HEKRAX, -
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Table 5 The volumetric capacities of upland red soil

TRRE BEE WA BHOKEE
Depth of soil layer Total volumetric Water—storage volumetric Available water—storage
(cm) capacity (mm) capacity (mm) volumetric capacity (mm)

0—20 105.6 56.2(53.2)" 18.2(32.4)”

0—50 2412 152.5(63.2) 38.9(25.5)

0—100 491.2 345.0(70.2) 92.4(26.8)

100—200 462.2 395.0(85.5) 79.0(20.0)

200—300 462.2 395.0(85.5) 79.0(20.0)

1) BES BKESMPAROKESSNELEPELZNEARE. BRKEMAZOKE T ETS.
2) HBWPHFH G DEENEFE,
3) FIRFWEF R SAEFAEE.

F6 FHATIRSCRFHEKE (mm, 1990—1993)
Table 6 The measured average water storage(mm, 1990—1993) of upland red soil

X 30 et (A ) *x B ® E
Observation date Depth of soil layer (cm)
(Month) 0—20 0—50 0—100 100—200 200—300
1—3 59.0+3.84 160.3£2.37 342.7+2.52 398.5+4.03 430.4+2.54
0.07)" (0.02) (0.01) (0.01) 0.01)
4—6 56.6+4.08 152.2+8.88 330.6x18.7 383.7+304 455.7x71.7
0.07) (0.06) (0.06) (0.08) (0.16)
7—9 44.4+3.93 131.7+£5.28 304.5+8.06 390.5+23.2 433.6x+24.1
0.09) (0.04) (0.03) (0.06) (0.06)
10—12 43.2+6.02 126.1£10.8 289.4+11.3 381.8+6.63 408.1+23.7
0.14) 0.09) (0.04) (0.02) (0.01)

* BEARTFARRRH.

®7 RHABMKBAKRE (W)
Table 7 The waterfilled coefficient of upland red soil (W)

PURLLEE: ] *r B ® ZE
Observation date Depth of soil layer (cm)
(Month) 0—20 0—350 0—100 100—200 200—300
1—3 1.05 1.05 0.99 1.0 1.09
4—6 1.0 0.99 0.96 0.97 1.15
7—9 0.79 0.86 0.88 0.99 1.09
10—12 0.77 0.83 0.84 0.97 1.03

1990—1993 4E B A A R 2 ab 4T LW TR KB ILFE 6. T 6 NENBEN
36 KW E W FHBMrtEE., BERREER 4—6 B 200-300cm L2 10—12 H 0—
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mEEZ A, T AT, 100cm M E L ERE W E/NT 0.90, 4% 50mm # K EE
MAEK. B 100cm AT LEFH WEE | 6, RRTECKEFAC BT RS
7K 25 ]

Sy e WA H, R AR TE B4 0—300cm SRR IS W B B AT A 1
Zo A, 3 W1 B 41 398 75 I 3 18] 2 — 2B 0 K B R B ARV, X 5 AT A B e 45 SR A L,
T FE T 2 4F Tk p ity w0 5 3 e b 40 2801, FE 0—100cm 44 o o R K HEAR K
HE, B KA, BRELEKNEERERHEEN, RN, REETEFHME
KED,BE 100cm T E EEFH WAE 1 £6, KRBT TREIRPEEEHSRY
K. WIS REREEIK, RS E I R,
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WATER PROBLEMS OF RED SOIL IN HILLY REGION
OF CENTRAL CHINA
I. THE WATER REGIME OF UPLAND RED SOIL

Yao Xian-liang
(Institute of Soil Science, Academia Sinica, Nanjing, 210008)
Summary

This paper deals with the study on the dynamic changes of water content in
upland red soil derived from Quaternary red clay in Jiangxi Province from 1990—
1993.Results showed that the physical properties of upper layer of the upland red soil
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had apparent changes compared with those of the uncultivated red soil. For example,
the soil bulk density and soil resistance were decreased, but the soil porosity was
increased. The physical properties of that soil in the lower layer were still similar to
those of uncultivated soil, but the water-releasing ability and specific water capacity
were declined remarkably. Results also indicated that the water storage of upland red
soil in different periods of a year was higher than that of uncultivated red soil. As a
result, the delay of wilting point in surface layer appeared and the draught depth in
soil was shallower in upland red soil in comparison with those in the uncultivated red
soil. This behavior showd that the increase in the acceptance of rainfall and soil water
content were beneficial to upland red soil after leveling reclamation of uncultivated red
soil. According to the comparison of the water storage measured in field condition
with the calculated data of water-storage volumetric capacity, the 0—300cm layer of
upland red soil was basically filled with water during the first six months of a year.
More pore space in water—storage volumetric capacity of 0— 100cm layer of upland
red soil could increase the acceptance of rainfall during the second half of a year, but
in that time richer water storage was still maintained beneth 100cm depth of that soil.
Consequently, how to use the water storage in the deep soil layer would be of
important significance for alleviation of the draught harm of hilly region in summer
and autumn, "
Key words Upland, Red soil, Water regime



