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Study on Soil Water Regime and Utilization on
Water-Saving Agriculture in Dry Red Soils

He Yurong Huang Chengmin Zhang Xinbao

(Chengdu Institute of Mountain Disasters and Environment ,Chinese Academy of
Sciences and Ministry of Water Resources. Chengdu. §10041)

Abstract The paper dealed with the water retention capability of soil and the physical properties of
soil water in dry red soils. According to the measurement of the soil water fluctuation,the author
analysed the annual soil water cycle rules in dry red soils. By means of soil water balance method ,
the desorption process of soil water was studied during the period of udic moisture regime to xeric
moisture regime. The coupled relationship between the supply of available soil water in dry red soil
and demand of plant for water was determined with available soil water as parameter. Meanwhile,
the author pointed out that the water deficiency of the plant was decided during the elongation and
earsprouting stage. The water-saving practices were proposed,l e. g. cultivation gully to fight
drought, cultivated lands covered with sands and gravels.regulation stage,appropriate and collective
irrigation and infiltration with pots.
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REEZH SHSHES4H — S ERARL LYK%+ TAWA TN, 28 L%
BT , R4 B KB T R T RSB SRR SRR T LR + 4 234 Ly
TR KR RE F RS R IR - M L B T, X — X
FAHERF B AR R LK BRI, KA A K5 F R2RE AR R &R X
BYREHEE.

FEARE X TR &K S5 B K Al R B S0E R TR . B 1 X YT IR B T
REXKRBHRBP GG H e EEA ML, 70 B34 3B b A B A 2 TR R U2 X —
WRAEBRME L ATUALTET RIS RRL L NFFFx %, iR 3 A+
K5 S A B R KRR AR R RITHT.

1 HREXEBARFEHR

MRRKMAEPRRIES, SYILWE . BRENAKRE, BE MTE. BEREW GRS A
s, KERABRAR IR G P ILA B 8K 200~1 400mtL B H rh B S BEERE M #b 5 7 .

FEREFEALR TREAHU.FYKB2L.9C. EFLHEE552.7C.EHTR
630. 9mm, REN11 A ZRF4LH, Eﬁéﬂ#@mﬁi&%ﬂwut FEHFER BRI 848mm (U
BARBM) L Penman 2 AT HEE T REX4. 4.

KA HREEE VL. WM K FE Heteropogon Conortus) | # B (Cymbopogon
goeringit) LR K ; il A ¥ (Opuntia monacasntha) . EW (Euphorbia royleana) A R MM
BB EW AR (Quercus coceiferoides) . A (Bombax malabarica) BFF K ML ERHK, X
HEMRK,.Z2<10% B THBRAEF EHERAFRBRREY R, SHEDHEER.

AXBOTTEAETEFNRABRLIBR L AELAF T HERENILERE . FE SR
R L BRRAEI ERAEATERE TR RN BNRREHHARKEBLANEREL
EORERaNHE L%,

2 BT EMEARESE

2.1 RETMFTRBT 4 WIEIFE

EHREBO LT ESHEBIKL 260~1 400m. BRFHL i, TES pE@ERa L
MFEBROT IR, A

2.1.1 $ilitkkd SHMHEEENTH,EUREN, MEERRARE. —RIER
AGE, W3%200cmbl b, A E R TE . KRB0~ 20cm B R RZE (A, BB, LK
&%F@%JE ZRE.LEKE20~40cmFREFAE (B) , H 0 BOKR A8 BB, Bk, i%!bﬁ%ff@ﬂy

8L FLBBEJKBEOm UTHEREO . W . BREL. ERE.

2.1.2 A4kt ZBAMERBHETRO, SOREASEM. B TRUNRMER XL
KRB I FRHEE K. LB ER 2, E1LEAE . REZ R E10~20cmE, 2 HFER
BEREL FEEEE . B E.REUTHANRHE, BRE. TEW.

2.2 BOTHLIREFHER

RIZBALTWESHAHERAEF SR AIUFSE RO AERE LIRESL, LI —
R AR G KL E . 3 pH 754, 8~5. 4, R IMAVFR S BRBK . RABRLLHE
FIRBEWN.
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F TROHEFER

. TR AR (mm. %) LR B ek
£ | LRR #R R nR BN pH CaCO, CEC AR 28 28 2W
Belem) (gfem®) 2~0. 050. 05~0,002<<0. 002  (H:0) (g/kgdemol(+)/kg (g/kg) (g/ke) (g/kg) (g/kg)
T #:8 0~20 1.39 42.40  22.23  35.37 5.17 0 . 1479 6.8 0.39 0.14 1.8
M 20~40 1.53  33.60  44.57  21.83  5.37 0 1806 50 044 015 15.1
£+ 40~60 1.50 37.50  21.18  41.32  4.84 0 16.66 2.6 0.29 0.08 14.1

B
BTt 0~20 1.43 50.52 11. 66 37.82 4. 78 0 14. 84 4.2 0. 34 0.16 12.4

3 RATHIKSGRA

3.1 L1k

+ AR 1 Bt (<100kPa) KT &
BMEFEREH, AN X—BRHTHIN
KEMHEHOBREZBERAANEREKLS, B ot
W FEF R BK 4 v R L KRR
EHMHRER Y™,

RABMHEED —WIRKRAE
B.OMETROE R AR K
(ED.

MNERE LRI KR, N RAgH 20
HHEL . BRARATER. 2N ERE 08 5 (10xPa)
REW.DREY, TRENEF, XA '

BIF R Rk RO EZEBR AT, L WF

KEXHEEENZ LB MHER R HE Bl RIEHBHKER

LA KR e, B R KR L. 1—RuMot - ¥EMot  —FENEL
AR+ MR KRR B MR T W iF .

3.2 HkHHmEH

REREEEUBERYEHENE TRALEMEE R KR BLEEN<lmm HEHRTL,
POREEREE  MET LR ARESR FHARSIRAREEN T RHARKEBSGRD.

¥2 WMLk HERYE (WA 10g/kg) ‘
TEEE MARE REZK ENIK ABSX BRARS HEKR

W& KR (108/x8)

Bt |
(cm) (%) #& FC & BCM PWP & MH il B MR
8 0~20 47.55 32.14 22.50 9.38 6.25 22.76 9.64 13.12
MRt 20~40 42.26 26. 36 18. 45 14. 12 9.41 12. 24 7.91 4.33
*iﬂﬂi 0~20 46. 04 26. 99 18. 89 9. 36 6. 42 17.36 8.10 9.26

MR R, HERL T (RB)BERMBO T AR, LB, S, EHE

® ZARAE.AEE 1993, THTRTEXLNKSRWEFAFR.
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FKRES, A XML S AR AR, F U R THE KRS EHE,
AR B Z 18 H K & 30, 99X 10g/kg , A 8K 8 & 28, 68 X 10g/kg. i A, #R 4 1y
KopBEAEMAMEEHE L.,
3.3 IRADEDS

FAFRERLI K4 ERFRABR EEELEH (EHO1~2K), 4 E (0~20cm,
20~40cm,40~60cm T B REE, It TN E M REKE, #17 T KA EWMN . IEH
BRI MM THEE ZLE . ZHESF VBRI EEFANELEAREAKSCEEM 0, W
FIEERBEME, TI/FRBRIEAN, U R T/RKERELIOmPL T, b T KIS F TR L ER
AR 3.

FREERICIAABR B AEHSZ AHERELXRBEENGERTREN
798. 5mm) A LAF H: (D LRMA ST RS H.6 AR . THELIOA THZILA LAk RKE
H. 11 A EaERECH LAMERKTIOH. OELR KT BEPES,. SRR EEH
HFKRERERE A, SRPEAYERERESKE LT, FHURE @A ZOKHERR
R.OELRKTFOHS, LA BRAERESE SHYAE KERS/KE2Z[E, B8 E £ 3
FREUT . XHELEAESKERABHEREEYERTE . (DFERNHHIE S, - REFEN
A BMEKENAK, RETHRARRERE.GO)O XY TREEBNEMARNE#HGH . ETEHE
HENGCATAZTATIE BRI HKMKI AN EASEHESENQIARAZEIZAS
AE—BLRKEERM.
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E2 H#a+ K5 EDE LR EE,1993. 6~1994.5)
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3.4 1HKHFTRITE
HREFHESHFHEN LRIV ERLR BREFN AR EE FRLBKEBRAEE
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FHENEUN M FE LN AKAR, SEZHRE T SN ELEAKE.
RAKEFHENRLEROC L EREPRATOMERN QA THERELA T, LK
KAaEBIRE.
TR PETBLR.
dw/dt =It+ f,+ D — P — Ea . ¢D)
- K dw/dt — T REFKBRATE, I KR, f,— tHORKABE,
P—1WPWE, D —HTKHAE, Ea TIRKERE EETRIAL S, TREW,
ft =0; LHEMK, It =0; TEW, P =0; THTF K, D=0, AW A A
dw/dt =~ Ea (2>
HRXQOFRW,EFRMAKRRAG T AMNE LRSS KBRAEAERLBSE T L REHE,
RIBLNMER, BEEERO TSI RS ERENEXREL UEBUTER:
FEO~20em)PESHTEH:
W = 18.68:%'%(r =— 0.98" " *)® (3
RP. W —1REKEQO0g/kg), t —HHEAI(E) BB EBKIERERITEN:
' — dw/dt = 3. 2171172 4

EERBECO~40cm)UEHER:
‘ W = 18.08 — 0.092(r =— 0.91°**)® (5)
WK ERE (dwy/do h—HH
R (40~60cm) NS H BN
W =21.94 — 0.112(r =— 0.87"*)® (6)
i K TR (dw/de YR
TRERFRH  LERO T RIB TR EEL B, T HEKBREHEHRLXRATE
REXER, LRGSR FECERBIN . ME TR (<20em 12 2), 2 WK EHBIESF,
TREKEESNEMEARLENELEXR, TRKS BN EATREYS.

4 B ERTIR R F A

4.1 TRRHACRSEHRARNXER
YEY B BB R R 69 LK B HA B 0 KRR il 14, 4 4 5 RO E 0K 5
g SHEY A . AR ET R R B KRk, U A& KB HTESH
FXXARBLIIKBETFETRERLN.
FWS=1+f,+D—- P+ WA, — WA, P
AF: FWS — R BAHFRMHKER; WA WA, —HBEMARA T HREBZHABKEE;
I —NBRHEKE; . —HNBEHEEMEKE; P —HNBEBRE: D — AT KGR ES
MR AL XG4T, I =0,D=0,P=0,HRNDARLNY:
FWS = f,+ WA, — WA, ®
BMELERLTHAKIHESAEER, U@ REHEARKESR, SXNAEDEE
OEBFHTKBEHFTRE N SRR EHNBOEYIHETHTKED, EHHERE

@ [fo.1 | = 0.747 6, | To.00 | = 0.872 1
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IR T YA K A EHABOKSF AR, B TERIEEYIEF £ KT AR BKEe. L
TRAEMMBK R WEARBERRED SEDEKREMBENREGESLERARINN.
GRRW LEROTIMAFEHR O~0cm) HRKEEBMRAMA LR RS EDL4EF
%B"J%7J<%l‘lﬂ%%#ﬂlﬁé’ﬂoEYE%5&%%%&&%%&%?&fﬂﬁﬂiﬁ—?ﬁﬁ%?ﬁkﬂ(%
60. 8mm, B — W W RIS H AL 2 b B8 7 B 0 W B 2R 3 ke (R AR X i 7 B 55 R 2R Y
BRSHZHONL S, MESE TR TH L 25 A ERBRA LM EROK R RIIE R L
B, REREY K BUBRGE TR R X RAEYS™ BB .
3 BROITHIARTIACRSHFHBARBREXR

L e %K & (mm) A 2ok 45 (mm) AaE BB %A

BMEW A& £ xR TEE REZHE WHE K& T
%) &  #¥KE (0~2cmX20~40cm) (0~40cm) (mm) (mm) (mm)

L ES £
(XEX  H-B B

HWRh—H® 6.15~6.25 10  6.12 2.2 21.9 22.3 5.4 27.7 ) 27.7  +5.8
EH—EY 6.25~7.9 14 15.56 4.0 55.7 —19.5 —30.6 —50.1 —93.6 43.5 —12.2
Ry —HW 7.9~7.25 15 23.41 5.6 83.7 —13.9 —3.0 —16.9 39.8 22.9 —60.8
HBm—M¥ 7.25~8.15 21 27.81 4.7 99.5 16. 7 9.2 25.9 74.2  100.1 —0.6
BH—EW® 8.15~9.5 20 19.17 3.4 68.6 —13.9 —9.2 —23.1 193.4 170.3 —101.7
BN —m® 9.5~9.15 10 7.93 2.8 28. 4 13.9 9.2 23.1 10.0  33.1 +4.7

E£EM 6.15~9.15 90 100.00 4.0 357.8 5.6 —~18.0 —13.5 411.0 397.6 +39.8

4.2 HARUABES

4.2.1 AARLGHIAAN BROFTHSWEIOKU LR EERF G EXRRBANTE
PLFES A B REEK, REB S TR ER R RAEL WU EHRGE R TR TR (D
PIREWMHE. T EREREM BRI L, RBISHO. 8~1m T, WEHEHR15~20cm B, WA
BH 130~40cm, WIAIEEO. 5~0. Sm M ER AN EW WAL EY . XFHE KRB
SHEME CEKEFRAN BRI KR KR, B WRKEE S, ATk B
KPR EBETREXRA L AR, TRETRE KR 9%~49. 6% = (EHK)(84.5%),

. *e ML EREHRANE |

W e g 5A27H 6H2H 6H9H 6H14H 67 18H 6A20H

T W& (CK) 26.5 43.3 101. 3 10L.7 92.7 88.0
223 £ 42.5 44.5 91.2 96. 5 105.0 107. 6
CHo Xt BRI ) +16.0 —1.2 —10.1 —5.2 +12.3 —19.6
MR 48.7 60.1 115.9 114.3 108. 4 110. 4
CHo xR0 ) +22.2 +16.8 +14.6 +12.6 +15.7 +22. 4
[sZa). £ 38. 4 43.5 120.1 99. 2 96. 7 104. 0
CH XS R ) —11.9 +0.2 +18.8 —2.5 +4.0 +16.0

» WM (E]:1995. 5. 27~6. 20, WE L B0~ 20cm KB A :mm

H W mEEED  BNSFRAY. OBRICTREIRKISZRIBRATERETRSE
FBIARM T R R, MY E KA R KB W B R R E 0K 4 30 0808 B, 15345 K
PHRMBALHHEL+SLERELAFRAL, RYBHE ADREREGREE S
FROALRE, M1~ 3cm &, BIF KB B MM HRE LK S E8EEN R, BRTTRIR
BLBOK KA. 7% ~161. 1% BT E B , 2 W E ST @B HEWmEF. H
BHBASEBOTZAR GORERE.EROIH I RAKIREHAH. BREHFATHE.HL
BUK S A BHER, AW Y%K 8 it 7 32 HE R I RY Sl X B K 43 30 R i ZE BB 4L - B9
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TS ERZ T, LHKERE—ENHBOKC ], T ERB RO RN EREEDER,
MR K%,

4.2.2 R R LG HoRMAE BRLLHHET RS K KMEILE KFFRRE KH B
AR BB RRAD RN K ERE R A EE WU EF SR, TR TR (D& E
BB AEEYETRR KRB mERX6 A TAZ7A THNBKIETEHER,
(DEKEWMER. RBES %, ERL L+ RE N HCRE RS KR 3K, AR
26L, 8 TRWF  BAKEREL 0~5. OL/d. MW ERMAERKTEE, NAXEEBRAK. LR
5 BARE HREE ERAFENTKERZ - HETKEREREOHE HEELEREA
BWHF 5.
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