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Table 1 The annual rainfall and evaporation in the experimental area of red soil

B v B AR
E Rainfall tmm) Evaporation (mm)
Year M Jol 251 2 TR 7.8.9 L [ T4 7.8.9
Total Jan.—Jun. Jul.—Dec. Jul.—Sept. Total Jan.—Jun. Jul—Dec. Jul.—Sept.
1990 1785.5 1123.7 611.8 391.8 1306.4 490.7 815.7 609
(62.9)7 (37.1) (21.9) (37.6) (62.4) (46.6)
. 1507.5 1078.6 428.9 250.0 1388.6 5224 866.2 660.6
(71.6) (28.4) (16.6) (37.6) (62.4) (47.6)
1992 2043.2 1402.7 640.5 543.9 1289.2 503.9 785.3 513.4
(68.7) (31.3) (26.6) (39.1) (60.9) (39.8)
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Table 2 The temperature of red soil (July—September)

. W o B E
i Measuring depth (cm)
Year

05 20—30 40—60
1990 31.57 28.3 28.3
1991 309 29.8 29.8
1992 31.8 28.3 29.1
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Table 3 The total volumetric capacity of red soil

R

1% T E®RE (cm) )
Volumetric capacity
Soil Soil layer -
mm m'/ ha
N 0—20 100.9 (n=S58) 1009
AR ‘
. 0—50 245.2 (n=18) 2452
(VL) ’
0—100 482.8 (n=28) 4828
400 0—20 120.0 (n=1) 1200
0—50 278.4 (n=1) 2784
(44t)
0—100 Stl.e (n=1) S116
— 0—20 108 (n=4) 1080
0—50 253 (n=4) 2530
(*dr)
0—100 503 (n=4) 5035

F4 dBAEEEZER

Table 4 The volumetric capacity of each layer in the prolile of red soil

JE ¥

T H#EE (cm)
Volumetric capacity
Soil layer
mm m*/ ha

0—20 100.9 + 7.65 (n” =58) 1009
20—40 96.2+8.58 (n=27) 962
40—60 95.9+5.08 (n=28) 959
60—80 94.2+3.59 (n=8) 942
80—100 95.6*5.73 (n=28) 956

LTS
*5 OIRPKER (mm)
Table 5 The water—storge capacity of red soil
2 B o
t+ %
Soil layer thickness (cm)
Soil
0—20 0—50 0—100

FAN: 59.9(59.4)° 159.2(64.9) 334.5(69.3)

£+ 86.0(71.7) 210.0(75.4) 425.0(83.1)

- 68.5(63.4) 184.9(73.1) 392.7(78.1)

FRWHPET S BEANE S,
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Table 6 The transmission volumetric capacity of red soil

+r B2 B K
B

Soil layer {cm)

Soil
0--20 0—50 0—100

. % 41.0(40.6)" 86.0(35.1) 148.3(30.7)
I 34.0(28.3) 68.4(24.6) 86.6(16.9)
M ot 39.5(36.6) 68.1(26.9) . 110.3(21.9)
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Saturated hydraulic conductivity (kio cm/h)
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Fig.l The saturated hydraulic conductivity

of the three soil
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1.5MPa B LRI KBHEZER S KEN KA EREYH. HAXRSEEYEX— T
KB RRAMYEEE TR, dHERKENESSKETEHNERERS

KEER, ARBEER S KETREP I KBERIITRT.
R7 AR HFERATMKER (mm)

Table 7 Thg available and unavailable water—storage cpacity of red soil

T B B K
+ % Soil layer thickness (cm)
Soil 0—20 0—50 0—100
H#(a) " Tos () () TR (w) H(a) Tos ()
g 21.5 384 48.1 111.1 104.2 230.3
(35.9) " (64.1) (30.2) (69.8) (31.2) - (68.8)
- 50.0 36.0 112.0 98.0 210.0 215.0
(58.1) (41.9) (53.3) (46.7) (49.4) (50.6)
¥+ 36.0 325 94.7 90.2 207.8 184.9
(52.6) (47.4) (51.2) (48.8) (52.9) (47.1)
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YA, HEXLE,7.8.9 =AM HRELPREN™E, RAAS A L& P EMHERKT
., AHPREAAS FHAERE. ANANEHNFEE, WFS ALEREFLH
2B RERTIWN, TS HAMR T HEmMAMEIERMSKRREEAX. BRER
FEHNFEVABEER, HEKEME, T REARARK (E 2). 2ENEKE 49.5%F
R3] 45.5%, MM IFKR K EE 107 TR 107 HE%. 0 TREIIHERKE (FK
BAN0%EA) MK ETHRER., MEESH#ELRPHESKELZAEEZE KRR, H
TREAMKBESKRMNT LERFRM. BEAREZS5 LIEER BIFHEMIKER X,
TRRAERA A RIEAE K. AEAFKAR, TG H LIRS 0 HES, Bb T RREL
Mgk, anelFl K2R S 8K A 8GR,

%8 TIRFRELERHPEYKEE(mm)

Table 8 The available water—storage capacity of different layers of red soil

® A +r B2 B E
Soil layer thickness (cm)
Year Month
0—20 0—50 0—100 100—200 200—300
1990 4.5.6 21.6° 47.6 100.9 — —
7.8.9 ] 12.1 36.2 78.1 83.8 90.8
1991 4.5.6 21.7 52.2 110.1 93.5 110.4
7.8.9 1.7 20.8 73.4 109.5 132.7
1992 4.5.6 18.2 48.4 103.5 843 103.4
7.8.9 8.6 26.4 73.0 75.6 102.1
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Fig.3 The effect of different treatments on available water—storage capacity of red soil in orange garden
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Fig.4 The effect of different treatments on soil temperature (0—>5cm) in orange garden
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B3 ME 4, @E 3R, REEEE B8 0—60cm L E K H AR EKE, FAEL
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Table 9 The effect of different treatments on quality and yield of orange

VI | Xt H " % wow
Treatment Check Mulching Trickle irrigation
#A K C(g/ 100g) 16.0 24.7 16.5
AR BRI, %) 1.36 1.40 1.26
&R (%) 2.09 2.53 2.31
ST BHRE(%) 4.94 5.79 5.77
1.0 3=4 3.63 4.14 4.58
AR E(%) 66.4 73.1 72.8
B3 (g / per orange) 120.0 — 140
5 /N &

T B LT B K ST B, A TR A (5 T AR T AR AT,
BUHREKE R BRI R, ROV E WSRO A 0 EERRE T2 —. W
HEIP K 2N, R BOK MR TN, + A A K B AR, TR T BN
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WATER PROBLEM OF RED SOIL AND ITS MANAGEMENT

Yao Xianliang

(Institure of Soil Science, Academic Sinica, Nanjing 210008)
Summary

The water problem of red soil in the hilly region of Central China and its effective man-
agement are described in this paper. Results show that in this area the drought in summer
and autumn is severe due to unequal distribution of rainfall during a year though there is rich
precipitation annually, becoming one of the primary barriers affecting agricultural produc-
tion. The water—storage capacity, especially the available water—storage capaciaty, in red soil
is smaller and the water content available to plant growth is limited, which promote the pro-
gressive development of drought situation. Developing trickle irrigation in a planned way and
soil surface mulching and use of storing water in deep layer of red soil by adopting the
intercropping or rotation cropping with deep rooted plants could be effective in increasing
water use efficiency of red soil.

Key words Red soil, Soil available water, Soil water management



