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wm E 1990—1993 AL A A BN A T R EFNAEIFBABELAPEN
AR HE R AT T KR AR REM AR, SREN. A THELZETRRITEL
BA S B SRR R PR 4TS PP AR, —1.5MPa 1K BV R TS K B, MR iR i T R 4 P iy
BREKE, BRI, —EFHEELIE0—100cm LERKFMT K EEAK, BIHEEETHY LR,
Tt BETFEBKM S KEEE, X ESHEERNEKBEAANOCEIEN AR
BASHEAX. HE100cm U F+BPLENTKBBREE. HELH 0—100cm T4k
W ANRFE LR FEE, W /AT LRBRT HEKER P AR R
B K.

X@iA  EE, O, kSRR

b B 4G XGE T R BAMAEAE =, 24 C A KR M KA e A5 R, B2
MigAE P R EEMN. HE, ZRFERKPN TEMLFRANKEYE, WER MW
MRS, A AT, AR AR 7= i UK 3 B BOR T & 7 1 IR A AS B N &9 3K o) Bk 2
1 H BB 2 IR, 48 BUAE A K0 PR UE TE 2 A 7K 4 L 52 2 R B AR RO A% () BE A R 2 — 112,
B, BF 5T B SR K S R ROk 2 s AR AL, xR B K B, R MR B
e RRAEEE Y.

1 I DX AT 48 o) A B AL A

XM TFIEEEETFEN¥REARESRBAMREE, HEOEAYHE b¥
Y TFR L. AERARL, XK EROR L3 REEES = wara XAk m, 65K
o BT & AR RE ( < 0.001mm) B AR A A R BUK A IR R BB D, #HFK
WEFHORBRES L, THHXEHERA THAFERLERNHOLRARELER
K,EEBAT 1.408/cm’. EHWAERRLB/N KR LHE 0% UL XRALLEME

* ATHERBE AR FESWHTH (48970036) WM ANAE. SMARKESHEF R, FH =, TEIEM
RUB%,
Yo R H #9: 1996-12-18; Y B8 20/ H 1. 1997-10-25
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Table 1 Main physical and chemical properties of red soil in orange orchard

TEEE KR HEREO FEH HHARK fLEREE ot 1i: 9] pH HHE
Depth of Clay Specific  Bulk  Structure Porosity (%) Soil resis water KCl (g/kg)
soil layer surface  density coefficient BB #X ¥k -tance Active
(cm) (%) area (g/cm]) (%) toial air-filled water (Mpa) aluminum
(m’/g) ~holding (ALO3)
0—25 22.1 160.4 1.26 86.7 54.9 23.1 31.8 0.18 4.20 3.56 1.7
25—60 30.6 174.6 1.39 97.3 46.5 10.5 36.0 0.41 442 3.54 1.9
60—100  34.5 138.0 1.40 97.6 44.1 11.9 322 0.36 4.56 3.64 1.9
100—170° 289 — 1.42 98.2 43.3 9.9 33.4 0.52 4.58 3.77 1.4

* 170cmbAF H B ET#E K 2

RIS, R LASLABERR, O LR IZHE TR, &2ETMFKL
BREER LA 03 £, — AL MESHK, BEhFOoLBRUTH LRATEA, 7
BB FER TR PR IR R KR, TN AR REYRATHE. pHME
YA B SR AR, {5 pH Ho 2% 404 A B LU SRR, T TS AR OB RO, X
FERSHEOEPN TR BETRA X, N EREAWFRN, 5480 85K
JR TS AR LL, 0 DX A () 2058 b 0 KR B BB, 65 & R e K 1 B, (B A U
Mg A K.

2 FEE LR A K o 1 R

HREIERTEEZHESHEREE W, SHWILRAE AT, W7 T ESRIEm 2R
L HAREH B RF KBTI 54.9% (% 2). iFKEE (0— — 1.5MPa) 7K 4 Wl B 7K %
FR2 BEIHATE-kP)FESKE(v %)HNXR"

Table 2 Relationship between the potential (—kPa) and water content (v %) of red soil in orange orchard

+2 + Kk % ARKER
Depth of Soil water potential (—kPa) Available
soil layer 0 1.5 3.0 6.0 9.0 30 60 90 300 600 1500  water
(cm) x K - content
Water content( v %) (v %)
0—25 549 514 41.1 379 36.3 31.8 29.1 27.5 249 221 173 14.5
25—60 46.7 455 428 409 39.6 36.0 346 30.1 — 279 253 10.7
60—100 43.1 42.0 39.9 37.7 36.1 322 30.5 29.1 25.8 235 204 11.8

100—170 43.5 42.5 40.9 38.6 37.2 334 3t4 30.2 25.6 22.7 189 14.5

* 0— —-90kPafH 100cm’ R 77 3R 42 &% i ] JBUAR + 8058 5 —300— —1500kPafid xf 2mmFL 20y 148, B ¥ B H] &
RABEWE.

T BT PR K 0, AR AR K B (< —1.5MPa) TS KB NIK S, HEIORERLFOK
BIA R AR TR FRAT B /D — 2, i 0—30kPaB B BEKE N 23.1%, & A FEKE/
42.1%: T — 30— — 1500kPaBX M B K B R FH 145%, &5 S K& 8 145%. /N T
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— 1500kPa it + AR KIE 17.3%, G B FKEM 31.5%. LTEMELEM HIEHE
HE, BKEBRRERKHEAAE, MEKABENEKRERE. X5LEPHMEERE
BA X,

£3 TRAHMAFRATARMEKBENETESKE (%)

Table 3 The relative water content in various sections of water potential of red soils under

different pattemns of utilization

FAFA + B B K
Utilization Depth of soil layer (c¢m)
pattern 0—30 30—100 >100
K %

Soil water potential (—kPa)
0—30  30—1500 <1500 0—30  30—1500 <1500 0—30  30—1500 <1t500

e 42.1 26.4 31.5 24.0 25.5 50.5 23.2 134 434
M 427 20.1 37.2 29.0 18.8 522 23.9 21.6 54.5
B 49 17.8 37.3 25.0 17.5 57.5 15.0 15.0 65.0
FeHt 34.1 19.6 46.3 35.6 18.1 46.3 25.0 25.0 50.0

BEAIE T EFHEKERKEEMN AR SHMER AN RMOEMREOES
kEZA BOEAFAES. FEHOELEPEKEBRBEKRLEFKERN AL ERN
HZAKBEHHENSKEERI). BETR.CHAMOERNMLRL ETER L 00—
- 30kPa K BB K B R R, IR B K BHBA, fE. 5 E M2 1408 4 5k
42.1%.42.7% 1 44.9%, X5 X Z LML EEEFSHABRARRKE R X; ML
BMEKBRE 34.1%. HEMEFTFEANFESUET — 30— — 1500kPa 7K F B9+ 3f
SAEBEHRHMCHBMNORATRBOEYNE. XL O LR BEH 681 MEXEL
BEUE 8—18 MAE A, WAL FRASE (< -1500kPa) AREB WA A MM X & K&
TEREAED T BE, £ LBK 6—15 NE 4 &0 1 E B 20 3% o o] 68 H LB
Z MM S KBIRBESN, —BE 2T DES SR TZNE 13—221MEF A HEE
FTESHEIEPHBESERKA X HASTEMK L EF KN RIFEHTRE
< — 1500kPa 7K # Bt /KB 4>, T > — 1500kPa /K # BB F¥/K & 38 fm, JLH 3 m
— 30— — 1500kPa K L BE R K B, X MA RS KEEEE T4 A A8, EWNE2
B ASEIERRAE RS KRN 107—145%, LT HMHMA TR THRROEES
3I—SAEAER. AWM, MRAEFRBEM A -t LI RS TR ARTKE
KREEAR RN,

F4 BHEROIMALLASE (ml/-kPa)

Table 4 The specific water capacity of red soil in orange orchard

T EHE * b E]
Depth of Soil water potential (—kPa)

Soil layer (cm) 1.5—9.0 9.0—30 30—90 100—600 600—1500
0—25 2,01 1.67x10" 72x10° 1.10x10° 5.0x10°
25—60 787%x10" 1.71x10™ 9.8x10~ 4.0x107 3.0x10”
60—100 787x10” 1.86x10™ 5.2%107 1.1x10° 3.0x10”

] 2 3

100—170 707x10™ 1.81x10° 5.3x10" 1.5x10™ 4.0%10
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RIS FFEME LR KERBIITR 4 E 25em UTH LZEATRER TA
HRKR, TG KR - 1.5— - 9.0kPa EE A, HILKAEREME 10 HERK. HHEX
AREXI0CHER B EIAE L AKE - 30kPa AT, X 5 H AR A 77 X T R LR A
ol BRI, A SRE 1 B 2058 1 3F SR oK 1 Bl th 2 BEIR MY .

3 tEREE R KR

R AKS ST FERE, P 0—25cm R LB AMMENE., WEnt
A FE 4 10 KX, #l € BB 5 200cm. H HIBEEBEESKE (vo)FREFES4HESTHE 1M
B2 BiARHBITLTHEASKBRERBEAESGE GERNBHRLHESKEPHEEE
KB (LKENT - LSMPalFHEKB)EMARKERFBESHE., NE 1R,
1990 5 LR EREKBEHX KL, BIEHERFKER 30% 1 35%, FBEFELT 0—
50cm X ENES, HES AHBETHBH 100cm B LA T,9 A XEFH. HM 1991 B 1993 =
6], 30% 1 35% FWARE L L FHHERB R 100cm E£A KLU T RS, METLEZMA
L TR, BEE A K, B H KR 40% F 45% B % 18 2L W 7E 100cm—
200cm B A S, BAEEEK, —ME3AK4 A6 A TA EAZE 100cm BEMR L, X &
ESREMANMEKBERA X, LEETFH, 30% M 35% BEFBLR T B 100cm HFAL,
FHTE S0cm ZbH B 25% F IR, R T RS 4D BN E 7 B R4, TN K A RE, T
FRRENE L, HHIET HEEE S KRN 20% WEBL. BT 100cm ML T H4&H,
A ERE R THREF B 40% K 45% FBE, BEMCHIHEIFKENHE 23
GETAE K. XFHASRETHTAUES. CRETEREA KRN AZKZEZH, &4 M
W, B0 X TS 0 T 0 S, R B R OK AL R IR, 55 SN X AR 24 20m im b A — 3, HEK
SEMANE, RAEBZ. ANE 2 PEAI I, A L PELR T HE, £ LY S0cm HALHE H
BETERASENOSEBR XRELLENEES KERES 25.3% A x5, BT
FHEERFEKBEROEHE X,

M 1990— 1993 4 A 15 L1 88 A 6] )2 K P 39 B K & (3% 5) BT I, #% Fel 4138 0—
S0cm WA 7 H Bl12 AJLFBREERSKE. Hit, EREMERERE, HHE T RE
HAATEBRNK, AFRTMERE T 1991 FENMXAE THBMEYE S RE, 4R
U, AMAE S B AR AREERSRYRA T EE W,

£5 HBROINFHARKER (mm)

Table 5 The mean available water storage of red soil in orange orchard (mm, 1990—1993)

SR H 5 T B B K
Observation date Depth of soil layer (cm)
(month) 0—20 0—50 0—100 100—200
1—3 17.9 27.6 80.0 239.6
4—6 16.7 27.9 87.4 229.8

79 1.3 -1.1 383 224.3
10—12 4.8 —.8 33.4 217.4
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Fig.1 The annual distrbution of isomoisture curve for total water content (v %) of red soil

in orange orchard
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Fig.2 The annual distribution of isomoisture curve for available water content (v%)

of red soil in orange orchard
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4 FEEEEEE KGR

1 4D A & K M RE R AR S (6] SE W i P 0K B 5 E B K B HHE WK
PEAR 2 LU (W, TR MM, W {8 <1, P80 Sk B2 op A 28 LR ks W
>, AT KERPHRAW K. HEIERE LR FHE KR TR, itH B L

F6 HELINEEXHEHEKER (mm)

Table 6 Measured mean water storage in field of red soil in orange orchard (mm, 1990—1993)

puk NSR:Ci T B B K
Observation date Depth of soil layer (cm)
(month) 0—20 0—50 0—100 100—200
1—3 52.5 138.2 298.4 429.5
4—6 524 138.5 306.4 4189
79 38.5 109.0 254.6 413.2
10—12 41.4 110.6 250.8 406.3

77K FEZF , 0—20cm, 0—50cm, 0—100cm # 100—200cm, 4354 63.4mm,70.5mm,331.0mm
M 334mm. BHE 6 T W, FEELLR 0—50cm L2 HHFHEKEHRMK, M 100—200cm +
BHEgR, mERMEA=ZRF, W, EIITR7. BRI, FAELHE0—100cm LIEKNK
W, BEARBEERELRTEREYPIT I, FHNE 0—50cm TENEAD, XRRRBRTE
XERFEW LA KERFEERRHEK M SEAK TEENBFEKERER, BE
100—200cm L&FH W EHHAT 1, 30 T XBZBEHEKERHHBC WK, WA
BAEKBEA. BIEETRENRKEYE, 100cm U TFTHLEFEEEERBEERN K.

] BEORFHEKRSEKEREEW,)

Table 7 TFae ratio of mean water storage to the water holding capacity of red soil in orange orchard (1990—1993)

REHP T B B K
Observation date Depth of soil layer (cm)
(month) 0—20 0—50 0—100 100—200
1—3 0.83(10.1) 0.81(32.3) 0.90(32.6) 1.29(+95.5)
4—6 0.82(11.0) 0.81(32.0) 0.93(24.6) 1.25(+84.9)
7—9 0.61(24.9) 0.64(61.5) 0.77(76.4) 1.24(+79.2)
10—12 0.65(22.0) 0.65(59.9) 0.76(80.2) 1.22(+72.3)

o SELR AR S B, e BB IC K R o AT AR I B 75 ] (042 ATBE B9 K Bmmit) , A5+ S B0 {, U0 B A e
KERBRERHKR (mm).
4038 100cm BE DL E & 8K EBABE K, 100cm BE LT LR KT RE,
AREEN —TKXRS. A, XEREENMEE, ZERXAREKNFE—-LHR. F K
FARRE K, BEARSAER KBREABRNEERRE.
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WATER PROBLEMS OF RED SOIL IN HILLY REGION OF
CENTRAL CHINA

IV.THE WATER REGIME OF RED SOIL IN ORANGE ORCHARD

Yao Xian-liang

( Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

This paper deals with a study on the water characteristics and water regime of red
soil derived from Quaternary red clay mixed with the weathering material of Tertiary
sand stone in an orange orchard of Jiangxi Province. Results showed that the available
water content of the soil was higher due to lower clay content in the soil layer as
compared with that of the surrounding typical clayey red soil. The water regime of
red soil in orange orchard reflected that water content of 0—100cm layer of the soil
was usually lower than the range of available water content even in the first half of a
year. It might be related with large consumption of soil water by the growth of
orange trees and the high bulk density of subsoil of the soil. However, the water
storage beneath 100cm soil layer was still richer either in the first half of a year or
in the second half one. Results also showed that the value of W _in 0—100cm layer
of the red soil in orange orchard was lower than | throughout a year, which meant
that a higher amount of empty waterstoring capacity at that layer where can accept
continuously the rainfall could be found. Moreover the W beneath 100cm of that
soil was more than 1, reflecting a richer water storage at the soil layer of beneath
100cm in the second half of a year with severe shortage of rainfall. Consequently, to
increase the acceptance of rainfall in the first half of a year and to use the richer
water storage in deep soil layers in the second half of a year are of important
significance for alleviating the draught in summer and autumn and raising the use
efficiency of water resource in red soils.

Key words Orange orchard, Red soil, Water regime



