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#2 1980 SFH%5EIT Y, 1979 FABHEERLLERGEMDERN 284%, BATE
HEERAE RN 43.3%0 KB EREEERE S BENML R,

REN /KB FEERK, B A 1300 7/ @bl b, €= R4 200—300 fF/
Ho HAKRBEAMERLY S AL REBTU 26%7, KBRS N LHERRS, K
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Table 1 Effect of topography and water regime on organic matter content ot paddy soils
# & oz B KRS to R AHLIE(%)
Location - Topography Water regime No. of sampfes Organic matter
T AR
2 % ¥ ] Water-logged ., n 3.47
Jiangsu Plain Wcl;a-dzfa%cd 26 2.20
BT AR
o & iy s Water-logged 12 3.23
Jiangxi ' Mountainous Wcl[a-dﬂfgmd 19 R © 8,08
‘ ‘ ' 30T AR
r 3 E L Water-logged 6 . 3.12
Guangdong Hilly ‘ Welia-dra?ned 4 2.21

%2 REMEINLATLRSREOBRC" -

Table2 Effect of cropping system_on organic matter content of paddy soils

W A REWE . LK (%)
Location Cropping system Organic matter
AKBEE -
L i Rice-rice 2.03-2.15
. KB#E —-
Hubei Rice-upland crop 1.85—1.94
K% —s
# i Ricerice . .11 '5.21
Zhejiang Rl 2.01—2.87
REB=NHE
KB Ricericowheat 2.744:0,94
Taibu Lake Region mwﬁﬁﬁﬁim 2.4541.04
REB= M
BB Rice-rice-wheat 2.1410.19
Shanghai suburbs Riceﬂfﬁa’f d"ﬁmp 1.5840.14

BIMRNEIRE &, TE¥ITR DMANLRN S E KB YEYEROER. ,
HEEE=FRFEE, BRKFERBESHEANYRTTL R RES
ERAR, FUMBIBENFEBARKNESE (& 3), BR,IIMENKERBENTE
EFLBREOLL B, K i 3 L a0 m S FLRR, Bl DIREOROKRE D EE, M MESER
A B, &R, LHPKESOLBHEE VRN L E T RYBYERORR.
VB HI KRB L LR TrEE™ ", B A RO E LR RN B ERER
—AMEEMRNE, FHINAHKBLIOMERSEILRS BB AR Bk L R K 5
FHESHEFR K4 BN RER, ERHREEENRFHKORET . LMEHLHERY
SRETHREARK . EERARESERENER. XRREAIRARFOFET,
ABEOEIE, 1B RO EETRNER. HR, MR LMKIRERR,
RELWAHNRNE &R, WA—ERSREINE LR RARE LIRS KPR
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Table 3 Effect of organic manures on physical properties of clayey paddy soil

¢ = 40 H 35 B 1—0. 01 K R AK BILmE R LI
(kg/cm®) ®ik(%) (afem®) (%) (%)

Treat . Modulus of Microaggregate, 8 Total Non-capillary
reatmen rupture 1—0.0lmm Volume wt. porosity porosity
A?oiﬁia 27.9 - . 1.11 58.0 4.5
cﬁﬁ 31.4 - 1.23 53.5 4.4
cﬁﬂi ©26.0 7.9 1.20 54.9 6.8
water

hyacinth .
c‘,‘fffk 30.7 76.9 1.25 52.8 6.1
mgiaw 2.0 79.1 1.14 56.8 6.1
cﬁﬁ 31.6 76.4 1.18 55.6 8.8

* PR FIS RGN ,
#4 KMBEIOKKBL ALK SKEHEE KN

Table 4 Correlations between organic matter and some physical propertics of permeable

paddy seils in Taihu Lake Region

EIRHE
X Y Regression equation r "
1—-0.05 %X
AR (%) Y = 14.616 4+ 4. 354X 0,771%* 14
Microaggregate,
1—0.05 mm
HHLFE(%) BAEK G/mD | v 0726 - 0.059x —0.851% 14
Volume wt.
Organic matter in water
AKX (g/cm?®) Y =1.526 — 0.182x —0.853* 6
Volume wt.
PR (%) Y = 43,234 4 6.606X 0.838+ 6
Porosity

B HRRRIES%XRI6I KRR REBROHENRRBOUELIN,

* p<0.05; ** p<0.01,
B o

ABLNANRSREEESKOIRAERRAR, MERHKER—EF X, £H

— X AR L, BT BN ER, T AR ER RN XA T KA
BEENREBREDER ARRHEY, T AKAE 0.6 KEITH, HEANROSE
% 2.67%; T T KA ZR&FRF] 0.4—0.6, 0.3—0.4 FUNT 0.3 KK, HHEMNE &
RIpHEINE] 3.54, 3.92 R 4.72% o (AR, A B J7 K H 56 & # T /KALH T BE ifi g
5, BIM 200—300 Fr/ @382 800—1000 fT7/wHo Frbd, WTLAIA - K BB LHORE /1 K SR ZETR
ABE LR LHKPREEIS. Hit, LEAURY RE KBRS ROERE
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BREN. N TEBMHROMRS KB LR, REERELRRIKIRE RIET
- AR ENANER.

ERETMAOYRE R, TTLUBEHRRETINOER o XRRERRESBKE
BERNERPRRN—RLR. KBEFOEMPEN LNEERKNERRE R —#
B KREAERAHR K LR, BN R &, XREAF T ABERE X
RABLEAELH—MGEERI Y, LERE, DRREZK, BHEFRESH
B FEREESSRME, IARTABRANMSK, BREEXTENNFS; L NRE
FHUER. RRARMEFY, LMEKM AT AR BEHOER; TRRER LR
EO

HELINNEER LB K EBEBER TR RARBETLURE L8
=9, TOHE KR PT 66 + IR 9 IR o A URITY T3R8 B R, ZE K BB IR HE K 8 R B 1
RRBABA, HBLWEEAE, LRSS, ST L INE RN XSG
MR 1 MERZ R« R K LB o R KK S T B R MR, (B, 7E 13K 5>
REHAFANRET.AENS BFEERMABLINEES/L, — B, AIESRE
RIEL IR 13, I B8R, & 3 Tk 4 WE R LMEN X H 'R — A BIE. A, &
HAIRH B RRET MR — A BARER RS, SHEFEAEESHMAD
FENEMRTUEEN.

HAR T RRE TR T MR R T INE RN, BRERWEETREN
R 0 LIS DAk UL O A RO R R SRR S R 5 T 17
lﬁﬂim"’

& LR, KBELRAEILRIKIREN M ROERERRN. REHEX
ARKKBEL, EAEVR S RIS, B EX L iNpEE RFTREOER R KSR KE %
Ho XEEREANH T KIE, BESAREELNHGIEN L NEEBROER. B
e, 3 FHEAR RAARS £, B R RAMEE 5, B Mk LMK, RIEE
REHIENOKFE. RETM, THARFOKE L. ENRNEHEEROEARE
NHEANRIFER.

= R L PR

ERR LML T KRS, EMKBERERERSNERDENRIFOAS £
¥ro BR, BT LMEA, ABMAHT KMERASKRRD, MZEREHEERBRE
BRHMAB AR SNRRRRONE B INABERBAFN, REEN L
KBHH. HTHRIEARER, REKBER, M REBENEHREZHKBLE,

EE T MOHKERB SR, — R MA SR, ZRBEMRLER. 1% x
BRETHMOBREE, EEUEEEFENABETNBNT. EFRAFHLE
BN THAREATIRY

HELRESAOABTREREARARES A LRHEHR—TE 59 K,
ke MEE. WESRER T RIS R KT RFY OB 5, S E0 T MR R it



3 Brd: KBLaHKEREX 219

mEZREEIRUAGEATEUHFREZVE HEN . AIRSERN L MEERE
B ATkl, KBLHWEREERE—MEENEE. XERNYIFE THEELERHARD
ME,HEREBTHERENEE, HA Nakagawa®! fHAE LB EEBRBHRE N 15—25 %
K/ B,HE Dastanc™ AXR 1—5 XK/ H, KEH S EZ&TREIAR ML, L.
REHARERBING 720 BX/HBEIEY, RBEABRECHBREREZAH
DAL TR HE T HEFFERBREERNESR,
ATKBLOBRER, N TR BENLRENER, S RBRAPE @,
FHERBRRASEEHEAETUREE LI MOBRERE, M TASHHFEAREL KB,
R RS AR R EHE K B B, RAUATELGE - B TR B A 2—3 %, KEIRETE, A
AT T KA T REE] 30—40 EKDL T, AR T MBS Em%E (R 5.

a 5 *Ei#*ﬂi‘ﬂnuﬂaT*&ﬁ”nu,m,u],(—;.

Table § Effect of drainage on percolation rate and ground water table of paddy soils

8 A e B SR WA b
C ' (mm/day) (cn) Ground
Location T;eatmem Percolation rate water table
LHBR o K 6.7 _
Flooding .
Changshu, * X
. ; 16.0 —_
Jiangsu Drained
AR EAEA _ 2930
Kunshan Natural drainage
' i K - 41—48
Jiangsu Tile drainage
IRME % X _ _
) _ Flooding 3—4 14=21
Shanghai . HE X
suburbs Drained 9—15 38—45
wR%E . K 6 6
Puti Flooding
utian, 3 * 5 8085
Fujian Drained 9—t -
IR B T < — -
- Floeding 1929
Zhongshan, H X
G . - 22—146
uangdong Drained

KBEREAARERARA LK, BLRABHRESBKFTR. XTHERH
F—#BS FLRBUKE NS LRSI TFIRRHY, KRR 1, FER K R0
T, L8 Bl TR EE R E T 70 2 B RBKBKSER, B LU AE /N
100 3/ EX EA, HAELESKREGFROIHENKRES, TREHETRHY
K, — R AMAE 1.20 2/ ERPL Lo Hib, THE. &, SEMREFRREAS, &

U REFMELIBATD LURRKESA,1977; RABIR AR SR 108 5 S 8 MK~ R e R (3

e
2) IREHRERKEARRRE,1979: HREEREREKEGH~(FH,.
3) R4E3R,1982: SR BB RS E Y B HA LA RS AR (B
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KEHT, ZHEPSHEERGE 1—5%. HKEHTRKHEALR, BETSHER
RIEL B, HE K G S\ K FAE] 10% DL ko TSI ALE R AL M HEK BT fA 18 B A28k K
JE#9 500 BAREL Lo — ik, KRB L MELEFBR A NE R, EEZ LRGP RERDY
X, THABTARENSREES I MESP A ENRRE X

HRFAY, HAKETRESPESOESRMNHKATNSS AT 18%, EXT
BE8%; —HMABRNSBEHKMMHBI &, UEXE TR, BIM 8% £4 18 n 2
12% k4, BTHE 4% £4. XTHRSIHPEYRENE R, LBBSP Co, xE
KRB IRMASHEYBENRERRROEMES), SRAENYED ERL DR ERLY
B2z — HELMAFRTEN COo, HxPEMRRTMEMIESARF], FrABE
HKFTEAR D €O, WRR, AR THURAKENER

BEEKIHTOE SHARNECFLRESE LRBRTFERANEL MEHF
B +MBRAKHERESBROELE, HKEEO B, MHEKBTE 0.65 32/ TN
BHEKER 1:69 g/ Ft, Tixd FREEK AN RFLE 0.6 =08 EFT/FH 2 Hlo XL 4y iR
HRELREEKERAMKET MBS EE, FRTKBOEKRH,

MTRAT 133 AE 0 B R 5 T LLIASYHE B HE K 4% B AUVEF » ZE KB RO AE (T 4 B A 3
fTHR—RA. (B, BEHKEHON R X SSERENRE, dXE-~REGERFN
HRo MRREHILEMFANERTLUIAND, ZEKBERRFREH. 588, HI 1L
MR R AR E R AT R B E, SNRXSB~RTH. MBS XM
BishRE o (LRTHE KM HELL R E R, — ki, HAYMN EEXKBMEFERNRR
ATHAERB B o SR HEK DU 2K RBIR R T AL, Bk, AR THAT KM, AL
B, RIEHMEBBEHKEBLARE L BEkHE. RENOU RREIEHERHK
B, M F MM MR BEMERNAEL, RELLEE—EEHKSE; fxd .
PR, RAMAFOKBLRA—EZRTHAK, ESHRELEEKEETH R E
KU, ghsh, EABKIRETRLREEK, XRAT ETREHERTERENNE
Mo IXELRTE H HE KRBT EEBAOBAR RN,

=, BEHA KB A KK EH

WEHABRARET LROMEL R, SR L H0ESE. BAR— T2 RAE X
BUEKRE Lo ABRAGENTLRRBRAEIN—ABENH,. BEREHE
W, EHERRE, BERRSEEMRERE . RETH. - REQOFRHERT, BE
HAH S, AP S AR —22%, EEHNTLRK, HRERGL R
HFME 5—24%0 % 6 MISER bR, 58 HEEEHEA, ZE KRR & BH B, RABE
SR T & E PR T HE K B, 0 LB KRB A A 4 % B B3 S8 IR AL - B ok, T R
BRI PIN T RARMTISK B L RHK B OREAERK. XHE—%, RMATH
AMERER RIS EE, \

|-3) E‘jmo
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Table 6 Effect of tile drainage on root growth of rice
s A % T4 &
Sy EE S A B (em)
Treatment Roor color Tillering Heading Milky
Mean root length
stage stage stage
e X B White 17 B 0
) # Yellow 64 72 76 36
Flooding = Black - 19 20 g
B B K B White 22 17 19
. ) # Yellow 64 70 81 42
Tile drainage ® Black 14 13 .0

3) Fl.

KEBRREDOBHETURROTRBER A HAARPT, ARROERR

BIFFRPRAENOBRS, HEREHKE S FH K BRI K A 7 0 PRE Br
53 B1% 20.82 F1 18.83 BT/ - /R, HEA SR S5-H R 4> BIMANE] 29.00 1 25.25 8 FH/ 3% -
1IN o 3 THBARR L /KU 5 4R 7 RO B B o e K e 1) O BE 450 S 1R SR MO I
EELROKEGBN 15% £ b, AAVRE P NS TRAQE Y, KAREV,
EREHEA RS KBRANE L ERENERH 60% M ko FraXafnsTH
EHEAR IR R R REMNER . XA ELARERRAEKBSDLBI0ERK,

REHAREE, YEEABRHENTFRERFRETHRRERKE B, HRR
BAY, XA @R L S AR SRS 0, IR SHENS BA X, Hok MLt
e KRR R A R E . B, BT R KB EF B, KIRARGITE
T, B KR SRR B M E 2B, IS bR,
®7 HAHAKETROER"

Table 7 Effect of drainage on dry weight of rice plant

& HEK G X8k Days after drainage
Treatment 1 3 l 8 9
BETE(R) (1959) g/iller
Floading - 1.47(100) 1.97(134) -
HE X - -
Drained 1.34(100) 1.65(123)
BETERGE) (1963) g/plant
ﬁoudi:if 5.65(100) - - 7.75(137)
E bnd —
B rain 8.82(100) 9.21(104)

T R B RS LR BB B B AT AORR B0 M 1959 F01 1963 FIEERUBTS
BB 7)) i I, HEK B F A H HE K K RS 2 BB (R 2 1) T B AU M T R K B
Blo 157 BARS M HEA S i A0 A KR R ISR fE R o ART» AU B, KFB 4K th
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R AT R RBE TN 2B, BEERRE T -1 RIFOE#, M,
MBS BT RE, BEHEA S B RR+5H 50,
REAXBERARERZNER.BR, AERERE L MELRABERER, R
BAEMHEARE M, KRE—E 2P, BT I L. BE, NRERXSERNK
BIABHZ, HAKAETREKBHER, HEEE2—27% 2§, 55 T ™ lo—

2 0 % [4.7.9.10313.2[].1—1)0

P9, KA - B K TR

ERE, REBARNABOADEEAEEENSR. EHRERARE L RBHA
BRAHREFLRIERT —ER L BB R, EHERUN, BT L5
WE, AR ERS HEAR, 25, KIEREAN TR TRANRR. BE
HMAEBE T AEORE. BEMARUBEYE, REREEHATKE LK SRS
A, LRI RRH 0% £, TiSFEARBYSHFHTEHEAREARR. A+HE
REFFERA M H AR EHE Ko K RAMBRER LR RE, LUSA RS A
FREHEA, LHRLE B HHe Y,

81, AR E A HE K 5 B P R R S AR RO 1., 3635 090 O K
FRE. BERTHKNIALR. SANMBALRYGRE, TR LHFRA
E HRELURE T HRAAMFHEETRER L. BIF. FRSHEORRER, N%
BFRREER 0.6—0.8 3, HABEMEURLRREE LS BIR 4—5 KR 2—4 Ko BEE
RERA BN R LA E LR 1.0, 1.0—1.2 1 L1—1.2 3, BRI 4 BI2% 20, 15
F6—10 %,
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DRAINAGE OF PADbY SOILS AND ITS SIGNIFICANCE

Cheng Yunsheng . s
(Institute of Soil Sciemce, Academia Sinica, Nanjing)

Summary
. v \

In China the paddy yield per unit area varies from 4—35 times between the lowest and
the highest. In order to improve low-yield paddy soils, promote their fertility and increase
the rice yield, it is primarily necessary to work out a proper drainage project in paddy
field and to lawer the ground water table so as to fundamentally improve the aeration
condition in the root-layer of paddy soil.

« ' The higher content of organic matter in paddy soil is related to the poor water re-
glme havmg nothing to do with the fertility level. The effect’of soil organic matter on
the itnprovement of physical properties of paddy soil is conditional. For the clayey soils
of low-yield and those located in lowland, only by ameliorating their poor water regime
cani the organic matter be brought into full play. For the well-drained paddy soils, the
effect of organic matter on physical properties of the soil is remarkable.

The mechanical properties of rice-planting soil may be roughly reflected on the soil
hardness. In the earlier growing stage of rice plant, the soil is prefcrably both puddly
and soft, while it should be compact and hard in the later stage so that a high yield might
be ensured.

" Water percolation rate in paddy soil is important for rice growth. The optlmum
percolatlon rate for high fertility paddy soils is in the range of 7—20 mm per day. For
the over-damp and.clayey soils, it is of vital importance to control and regulate the pe-
rcolation rate of soil water. Mole or tile drainage is effective method to speed up percola-
tion rate in the soil.

The periodical drainage of paddy soil helps improve greatly the aeration condition of
soil and is favorable for the rice yield. Field drainage should be conducted in case the
soil is puddly and the rice growth is excessive. Generally, 10—20% in yield increase of
rice can be obtained through this measure.

Among various ways for field drainage, the best is the tile drainage, next comes the
mole drainage and still next come the open ditche and surface drainage. The depth and
spacing of mole or tile drains vary with the soi] texture. The depth for mole drain ranges
from 0.6 to 0.8 m, with a spacing of 4—5 and 2—4 m for loamy soil and clayey soil re-
spectively, while the depth of tile drain is 1.0, 1.0~1.2 or 1.1—1.2m, with a spacing
of 20, 15 or 6—10 m for sandy soil, loamy soil and clayey soil respectively.



