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Table 1 Variation of microaggregates in paddy soils ot the Taihu region in
China afier changing from two crops to three crops a year

TIEE(%)
SERERT (] Soil particles (%)
Sampling time

1—0.05mm 0.01mm 0.00lmm

W& Microaggregates

1965 #ZE 24.3 21.9 1.4
1977 335 12.8 31.2 4.5
=5 —11.5 9.3 3.1

PL% A Mechanical element

|

1965 % 3.3 52.8 4.8
1977 55 2.1 53.3 24.8
x5 —1.2N§ 0.5 0

£ SR T =

& o AMABE AR . —R A, KR L R B, T AR R
feE B TR T IR B T B (butyme acid) HEN, (L0 KHTH R
16, RSB A EE R, BH L kM,
R (E TR R KA, ulnmm*”
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Table 2 Optimum percolation rate of paddy soils during rice growing period
BRE #on ok B
Percolation rate (mm/day) Data source
10—20 Greenland, 1984. Adaptable to tropical zone (GETFHL)
1520 ‘Naksgawa, Japan (HZX)
i—5 Dastana, 1965
5— Yahata, 1976. Japan (H )
Yy 15 Yang Guozhu er al., 1961. Adaptable to Jiangsu Province, Chiua
GEF R ELFD
7—20 Soils of China, 1978. China (thiFl48E, 1978, HE)
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Table 3 Effecr of different rotation systems on the physical properties of

paddy soils and economic returns (3-year field experiment)

AR BT B 7K B Y LRI

JIHE A ML 1] EH 2 e s 1

RN, T KRS

B

LR R M, TR E AR R 5

> 200pm <Spm Bk %Efﬁfﬁ%% -
IR IRE BRI | mammm | o SRR
wOE W (963 (%) Sh ‘% ) 0 e | Modulus ot Eﬂl/ T 2 A
Kotation system =200 um <5pm water Tin} 3gf_r at rupture coﬁlomxc return
aeration bolding of soils from (MPa) (Returns per
orosit 0r08it saturated to } dollar spunt)
poresity po: y over-dried
R B3 7.9 41.8 17.9 1 0.6 1.24
TH—3 12.1 36.0 13.0 - 4.33 1.70
P 15.1 35.0 - 11.3 0.33 "2.18
4 HAFEVHEERKETIESHEE RN 5 )0
Table 4 Changes of physical properties of soil during drying process after
organic material application (five-year experiment)
“ N E A E L e BILRE 5B 7]
3 - & £ HSFLEEE s '(k 3.
b b (% (g/em?) (%) (e) g/‘:m_)
T g‘t Relative warer® Buli densit ~ 300 pm Total Penetration
featmen content («/cmua) ¥ aerati‘Lclxn porosity resistance
<(]é) ° ) POTUS-‘IT‘/ (%) (%) (kg/cmS)
y@ﬁmuu/ﬁg 100 1.06 4.0 60.6 0.10
M 109 R 78 1.04 13.4 60.7 0.70
59 1.05 11.4 60.4 1.22
+ 1.42 — 46.4 —
# M 100 1.31 3.1 50.6 0.50
89 1.36 2.8 48.7 0.60
47 1.39 3.3 47.5 2.17
F 1.74 - 34,3 -

1) BRI K 1003
2) AR -R YRR RS 309,
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Table 5 Eifect of irrigation techniques on rice yield
g y

e H = &'
& £y & TR Irrigation norm Rice yield
Year Treatment

(msba) | (%) (kg/ba) (%)
1975 TFis i 835l 90.4 9225 107.4
RAKE 9247 5 100.0 8587.5 100.0
wmAk= 118245 127.9 7327.5 85.4
1976 TR 7410 90.7 7447.5 102.6
EAGE 8170.5 100.0 7260 . 160.0
WK 11121 1356.1 7267 86,5

— R LR, SR R R E AT AR A SRR K, Bk
TR BRI AT kO B T EUR T, R K, SRRUE
PR, BT K, RBER H B R B RS E F R AR, HARIELIE M
AP IE
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BRI AR SN, — 68 7K TR , ¥ A S A, 38 et G VO B b 4 2 L3
L SF AT E 1
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ZOFIEE S, T SRR T R R KR TR IR AR R A S0 B R R, 2
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PO T R KRR RS AT R A SR, BT T AR, F R
18, B E S, B KRR G IR SR, 4 I8 T TR, B RE R A
Ho T IR R E 19,

FEEBEEN: EETRERS T IBENR, MELT KEENER, RiEEED
AT, BUS R IFAONUR , 0 AR S = 5 A A B+ T,

% bR KA BETER IR AN, s T SRR RR , b AN T, NHEACR B, I SR 00 5 Ik R A
K EBEERE, BTG E S AB L ik. EXFE, BIERENER, FEHEK, HiE
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«xm@‘# FINS BEE B P O HE T A= R A, W R A I R A Fh A i AR % e T e o
%= 8 FIHY TEK&&E%EE?&EE@%%HE faﬁ(%ﬁﬁ%%), B+ TSR TR ER
ZEOHRZ ZITENRE. EMETED.STREY LAGZTH—MTE, ®HR

6 BRL=mMA L Bk e

Table 6 Yield increment of rice by mole drainage in the paddy soils of the Zhujiang Delta

B R R Sk ,
i Eiil Dissolved gas in b B = 7
Treatment percolating water Roots (%) Yield (t/ha)
(mg/1)
CG, H,S B ® E W B o | #(%) | & B/ | E~(%)
¥R 27.50 ©0.98 15.19 19.18 5.16 0 5.20 0
BLAHEK 14,18 0.65 37.29 4.06 6.21 20.39 5.92 12.22

21 #HRATEEREFEAMIREAKRI(1985)*

Table 7 Chemical tertilizer application levels or main rice—producing
countries in the world (1985)*

7 [AL kg/ha AT/ A kg per capita

H %

Country N, Po, | KO | BH N, P,0, K,0 ﬁﬂ;l
W Asia 24.6 7.7 2.8 35.1 9.6 3.0 1.1 13.7
Finfr Bangladesh 37.8 14.1 3.7 55.5 3.6 1.4 0.4 5.3
4f 4] Burina 12.8 4.8 1.4 19.1 3.6 1.3 0.4 5.4
h{E China 35.4 .1 1.1 43.7 12.9 2.6 0.4 15.9
HEF India 31.5 10.7 4.7 47.0 7.5 1.6 1.1 11.2
ENj2 Indonesia 39.7 15.3 5.4 60.4 7.8 3.0 1.1 11.9
H7A Japan 129.0 137.8 | 114.0 | 380.7 5.7 6.1 5.1 17.0
gEfr2E Philippines 22.7 4.7 3.9 31.3 3.8 0.8 0.6 5.2
#0480 Thailand 11.9 5.4 3.3 20.6. 4.6 2.1 1.3 8.0
fhyg Vietnam 37.5 8.1 8.4 | 54.0 4.4 1.0 1.0 6.4
B3 Brazil 3.5 5.4 4.4 13.3 6.3 9.7 7.8 13.8
EME USA 22.0 8.7 10.6 | 41.3 39.6 15.8 19.1 74.5

* FAO, Fertilizer Yearbook, 1986.
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Table 8 Reported deficiency of main nutrients (except N) in rice
fields in Asia-Pacific region*

g K P S Zn Si K Ca*tt |Mg**t | Cu Fe Ma
Regicen

M Australia 4 + +

% infr Bangladesh + + + +

4ffi Burma 4+

g% Cambodia +

EpEE India + + + + + + + + +

Eifé Indonesia + + + + +

A Japan + + + + + +

BBt South Korea -+ + + + + +

K Nepal + +

B A HriE Pakistan +

JEfiZE Philippines + + + +

#rE2 K Sri Lanka + + +

#ME Thailand + + + + + +

$1E China Mainlaad + + KR + + + + +

4# China Taiwan + + + + + +

+ ERFETRRZIRE,
++ BREAKEZHPaE Ca il Mg sUHA;
* ke (1) U. S. Gones (IRRI, 1982), (2) J. R. Willert (1988), (2) Wen Qixiao (1988).

ROBEZ AN (3R 8)o W MIBH ,HEE & B FK BRI RAEET, BRAES
W e R B, DUE 38 S BB F R %,

PR, KB AERAOFARERRZET 40%, ME+T0™E, EEE N HX
%, HBLFEE 60—70%, KONMFERANRSZ, mARRTRRERY. RTHEEH
FUEHR I R AR & A A R A, B £ SF R E PR 2L RS rEpg R R, I 2B 4R 5k, [l P K AR
B (IRRI) . Ib 3P B v B 763 0 T BUAG — 2 R ™o 1 4 » ZE Ok K R B A I B 1!
W, B T R EE (OB IR R SRR, EREFER LT, SR LB
R SRR B AR MR TR E 20% LUN T SVRMAETE 5S0% 24, (BRI
ARAHE TR EENIR R, FO BIER BN AR B 5 M AT Lo Hik, RT/KEALBEED
Mo, FEEBN/ABS AEREEAEREMN, U ELEERENFHE, HiEk
VEREFE T ARNEERE, XB— MRS THTE, ERSEER T HREHE
RO T o RN, ZE 0D R B R AV HE RS AR 5 T8 , In AR B93E B4 U TR IR E T HE
FIa HTH, R A AR TS B &, WA RIFNOER. toh, ERNC RN Yorg te a5
BSOS IR, B R e B T M AL T R, (HE BT R, WLnHIFIR 2 Ak
A 52 D BSR H1 2R, 3 T 7R BRER AN IR B 6 39 RS R G K ARG PRI R, 12 4 TR 4
RER—BLARE—IUIT. REBEHTERALE, MZBRFR I BB ERE,
DRI S DA T B2 F o

5T ERKEARLR S, B4 T B AEME PSR XA EF W R, X
EREMFARAERTHEME, NTIBD RS RER HE, MAEFER T e H
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SOIL AND WATER MANAGEMENT IN FARMING SYSTEMS
WITH FLOODED RICE

Zhao Qiguo

(Iustiruze of Soil Science, cademin Sewrca, Nanjing, 210008)

SOMIMATyY

The world has a total rice-growing area of 9.7 million hectares and a total rice produc-
tion of 468 million tons, of which Asia constitutes 89.6% and 91.6% respectively. !n rice pro-
duction, there are mainly two cropping systems, iL.e., double-cropping rice system (2 or 3 crops
a year) and single-cropping rice system (1 or 2 crops a year). With expansion of the rice gro-
wing area and changing of the cropping system, the problem of soil and water managsment
in the rice-cropping system is becoming more and more prominent which is chiefly refiecred
in the following 3 aspects: improvement of soil physical propertices, rationalization of irriga-
tion and drainage, and coordination of soil nutrients. In rice cultivation, the puddling ‘of cul-
tivated layer and the percolating of plough pan ‘are 2 major problems, ro which solutions lie
in the adoption of minimum tillage, non-tillage, paddy-upland crop rotaticn and application of
COATSEr Organic munures. In the water management and irrigation of paddy fields, differeut
irrigation methods such as shallow irrigation, deep irrigation, moisting irrigation and sunning
are adopted, in light of the soil conditions and water requirement of rice.

In the aspect of drainage, China’s experience proves that underground pipes and mole ho-
les can be used for drainage with good efficiency. Soil nuirient supply and fertilizer applica-
zion rate are important factors affecting high yield of rice. Nitrogen is the paramount ele-
ment and then comes phosphorus. The problem of potassium deficiency tends to be more se-
rious. Reducing N loss and increasing N utilization rate are topics of internmaticnal attention.
Reviewing of the experience so far obtained reveals that in rice cultivation, new forms of ni-
trogen fertilizer, pit application of larger-granular N fertilizer, split application, applying
urea in paddy fields after drainage, using biological activity inhibitors in application of N
fertilizer and long-lasting N fertilizer all have some effect. Recently, organic manures and or-
ganic wastes are used in combination with P, X and trace-element fertilizers, which is also an
important approach to rational fertilization in rice cultivation.

In general, soil and water management system in rice cultivation is a very complicated
issue which is subject not only to the influence of cropping systems and soil conditions but
also to that of probuction and management levels. However, a lot of problems remain to be
further studied by scientists of related disciplines. '



