C emaARERBRARE
ARB Ay RTHEHH

Reclamation ”of Sa‘ine S;il with Tﬂe Dréinage Systeﬁl |
on TSC’s Sugar Cane Plantations.

BRARFTRERAER
oW =
S. J. Yang

R N N S e

]

REAREEA T B ERS U RIKERRE S 2B » BRI/
ZBER > R EARNRETSR  BLHERBRRSH——RESE » AERER
HEEETIKRER » RIS T K RIKR » FRLEREBHAERARARG
BFTRCERME > F5REY Glover-Dumm FEADFEAEMBESR » SHEAML

— AR o

A A it o P P

— ~» g E (Introduction)

EWES S HRERTRREER 8
TR » BRASETARUA » BBELSOE
1956 = 1961 4RFT/E 2 Bl FARE RAHEERW
£ 89.100 AT » FE4EK 0 WIHIE RN R
R B BAKFURA RS » ToARI R B > Inz Bk AR
REBT 0 B HERRE R BRI
» BUEES R ARFEBRTESHEZHI L B
BEEEELE RN LB AED LS
S s DREBBAZEHS b REEENBEN
EAREIEZ B

EEATASRSES M BEAEROZMEEH
#o#5 3336 A (BHFRKEBAAHERN &
S 4335 AE) » (SEESHMERS 78%
H—HOAERE » EhRES S AL » —
BRBRES EEE IR M AATH SRBER
AR SRR EENES BN TSR
BRE 59 EEBMMIE NS ENAKRER » #LK

Bl HEEFREREARESRT  HRER

KigsEm » RERBEBATRRE > 64 FEREET
ERIGE 500 AEEA » AREEARR AN

S T e e e

HRRARBERNERER
X |  #
P. L. Wang

<
<
$

¢
ot o PP AN NP it

=

AN A P A

EHAZEE > DR ERER o HTHES » pop
BESARBRKERES WREAE » HAEHEE]
X RS EMIHEIATRERLIARZ % o

—~BEBRFRREZBHREER

(motive for installing tile .

drainage system)

EE 58 LI » B A BES— A UBESK
TR FIREPERE 10 12 AR #15
1 AR HE—&E7% 30 ARES » WEMREKS
BBk Z HEY 0 B THIRCEERERBA
E: :
L RS BEREERES » LHBYERTH
30 mmhos/cm » BEZ 4 mmhos/cm LT » {EFF
BEMER RS RS RIRE » IM— BB LI » BIAEFA .
DB mia H i » LA S MR o

2. BIEHEBAT L S E e 0% » BB
Bt FRREERRRAR S BINRSREAR-

S EEASRAZEBBILEE » SHuTE R

% > WBHRIHE o

4 BWES TP SR R 2 RS - B

— 35 -




SERERLE » BURBS L
e —

» BEX AT RS R ERACIRIASRE »
BAXEADEEE (WE 12 45) » ARTER

FIREART » REXERAER » 59 FHRNERE
FFUE e (Mr. Co P ‘Lambregts) MAAT:Z

BoREEL ) ERERRANN D RERR WS

Mo RS D EREEREAER  BTHE  BRER

T T IR » SN RER

FERER  SRERSARKEE » 2AFHEHR

W ESK IR » HESR=ERTRTAEN

FHHBSER o

SN OEEESRKRMST BB BB
2t (The advantages for using
tile drainage system to reclaim

saline soils) -

Ll o RS RS 5 2 B ELE S » DU TR
FIROF ¢
1 BERETHEREEERABRRLESS

S HEARSEZHEKERD » HARE

IiE o
2 RERBEEZRGET 15 AR TFKAR
CBEHPMET 124AR » WAL ERE  BHEs >
E7 o

3. KR {EH T KALES » T ERIRP 2 BRMRE »
fEYIRRRE BIT » KD RESZRIEETIE N o

4 ST R EZ WA TR b > RN
BBHR R o

5. WA BB E R o

6. HEBHFERE » 61 F 62 £EAEBANES
Biit s BNEESARNSENETESR o

R Rk Rtz & A FY (Basic
principles for installing the tile
drainage system)

EEHEERE  RERAS  MERTEES
' Mz REERERTES 85% » Bk
TUBEBA » —HBEWEZE 200 AEM EELIEE
B i BTHERS » I BB HSET » E
AT » HEEREAES MREERMER £
ERBD B REES 2 T AN » B
REBEIEA (capillary rise) THRHHE > Kt

,,jii!ﬂﬁlEZEFK%ﬁ'%&l%%@Tﬁ ERFFR
B WER ERRRE » T H=HLATA
- TR -
1. f&ﬁ%ﬁfﬁt&ﬁﬁ?ﬂ?ﬁﬂ?‘ NI RECHER » HuTH
ﬁFZﬁ%ﬁfiﬁZﬂl?ﬁ ’ {EEH IR RIS » FIRF T
KA RMREE .
2. FHBSIEZ I » MFRERAR (transi-
ent state flow equations) & o
3. I REREELRERVE 12ARUTEERE
B > WAL EARRE > BFILE SR o

A BEBAIBRNZETSE (The
procedures for designing tile
drainage system)

R REEACRIMEE T B LR » & R F L5

o RER TS L SINE  LBSME

s RBEKBLE o BHILBBRBAES » HEFK
FARN EMERRE » B4 ESRER IS
1 WA

HERERBERHBEERNZ— » B DS
B > Zesk g e L R W R AT LA » B4k
M+ BRIELE » AT RhLEABEE » L
FikE— - AR MEEEESAR » A
WA E L (grid system) » 7gf% 25 = 50
ARBE—5 » BREWES > 5% » BER+E
HEREE » BN REIEER » R LI RRR
S0 > TRER R L WMEIRA > SEAEE
HEPs s HEE L5AR R 2 ARE2 E
3 AR AAEHRIEHEEE » #FLBE - B
BEHTAMEE » BUERS 76440 G ™) X

51 A% (2 M) ZTFGHALBEREREALE >
A SR R S AR R A TR T2 o
2. FREEA RS JE

WARBBEESATEREES —HEN

ARG VR R B S B K A R o 2R
DR » BB YSRET R & > EREAE—
B A LRI (auger hole method) *» HIEH
BESME » L BT —ILA » HERBTA
ME—E » AR TAIRRERER » RH
HARTAS > KEEFBAS > HEERLHE
MART AR > AR RS LA
S » BB EARRAARRLIE R EEK
B> FWEABEZWEHFETRETIR RS

— .86 —



N

L 19722, Luthm 195705, 1966“'®, Van Beers
19704, Bocsma 10650Y " T AT 1o
- §Eﬁﬁﬁﬂi§k§?§§ﬁ*;ﬁ:{: » HE Rk

o0 RERBEREMY RAFREZEAE » BERK
?%Jéfﬁﬂn » — R AEE D BE R EEii"iFPﬁd:Z
IS (stratification) +2 315 » ELBAR
 RBERLBE RS R %J\ﬂﬁﬁfﬁﬁ’ﬁﬁa E
LIRBS ETHRENE » —BRENEARER » I
7 LR > RERE R T L2 B o

E— BAENEHRSKBRAZTA

Fig. 1. The tools used for the measurement

of hydraulic conductivity by auger
hole method.

3. BARLEReFERE 2 AR
DSk ERMT R AR » BRI NR
RABRRMSERRZ » SEREHMNEHEAKEZ
AIHEME » HREANEREEFTREZ8RIEHER
g9 (constant head method) ZEERERIER
o —+EERZEAKE » FIBERATEREETEK
A. /& (impermeable layer) 27 » BHEKEELSZ
HNEGHEI2ETHIE | BEE 1972, Luthin

196&16)»',«K1ute 1965“” LGN

A BRIRBZRIE: |

BRI (effective porosnty) %ﬁﬂvﬁﬁ'
ERAALARBZ BN |ATNE » FrBAHA
BREREIgEK e  (specific yield) » fRIBERNIE
BT > LHBHAKSZARLA » WEHERBER
51 2492 BRI ELEEIE (tension table) 4
KD HHEERE (soil moisture extractor) H&E
01 bar RATHHBRZEXRERE  BRUEITHER
7]‘{ -]

5. FIR2 MERERRE -

AR ERMEZ AR » HHABRGATIR
B (steady state) BURREN (unsteady sta-
te) FifE > PR FERHKERTRERS
BT AR —E » FRER RERPAERRT
B2 > Hy T KA RERS I F i o 2503 BBk U s ey
REmmER/N LRESFHUEHARER ARG
H R FEY (Hooghoudt) AXSIARSE o &
BHRBETRE (rain intensity) EX » RAEK
BB TR TRERARBEHER o

ERMBETACERT » AHMEZSEAR
s AR RRSE R BREN » HILRR
ERERE  NUH BB » EREFLT > TA=
BARKBSESGBRELH) > BLAHE A WF

(1) Glover HER
Glover HERRREIEERBEZRENARE

pidE= v .
FEERBNEREKE D, 2B (B 2

KDt V. e

FiG8.2

= BEHEKEZHEE X BEEZREREKED. IE

Fig. 2. Cross section view of laterals, laterals
are located in a distance of D, from
the impermeable layer. :

— 87 —




b ﬂ%ﬁﬁﬁﬁ’ﬂ‘ﬁﬂ(ﬂ (Dowo) (lli 3)

APk Yoyt sl
L =L f(}'o‘},’t)' : oo ' .<2)
ORGUND ' SURFACE.

Vo

TYTLvLvvv vy AYAYAY L RN )
|‘\\\ A\ AW WA WA W VA Nl WA . ¥ \ 3
& L _ »

r16.3
W= BENKESEHEE BRENNAEARZE LY

~ Fig. 3. Cross-section view of' laterals, laterals
are located above the impermeable
layer. i

(OR@s © L=WEHE m
K=#% m/day
£~ IR % .
Do =K B P LB TAARZER m
= BB A FRARENG SR B T K S G
Rz HE m

vo=iE t BSRG PR R B T AL

EZRE m
(@) Glover-Dumm J#:%(Wesseling 197209,

Van Beers 19652)

Glover-Dumm FERE—BEHBEESHR
AR (HES 19729) » RFEROXHEH » #E—&
B (1) ARBESRK SR T AELEATR » T
Dumm® K HBERLER (4th degree po-

:_: o e N N W)
B NAWAd , AN
WINEVZAY 75 = SNV AV
| I /4 % o5 N
NN T /275 et u
o Y2 i
03 e
b 0:' i ———
° o4 oz 03 04 - 05 o or o8 (D Y
Ko .10, 322.om
:::.‘:sm \m:: verv. a&o:u T 20,419
Yordo® (e K1, 200XN8, g3, 000
vesrme® aie" B

9e0sYe/2 Lagos™or7s’
T 78"
ro.e-

B R Clover-Dumm ARRMAEMELERE

Fig. 4. Nomograph for the determination of
drainspacing with the- Glover—Dumm
equation

1ynommn»ﬁ(1)£d=z — BR 116 o Iy
L=x(EDE KD‘ Y’ l’x[ln 116 Ly e (3

' (a)anpzﬁmwmm%émm s ﬁ%mﬁﬁ

s Glover E Glover~Dumm WA EETHE 4
5. B 6 Wk
(3 Van Schilfgaarde #&5 (Van Schilfga-
arde 19634 19704v)

L= 3A[K(d+Yt)(d+Yo)t] Yh....... 4)

2Cy.—y.) .
. d 1
A={1—-(—)%)] [ oo, &)
Yo
0w C3 B - ¢
o9 5
od < -
or 4 e I\
‘e /) /—-—u_ =~ \ . <
‘fo/v. / L~ — ~] \
sl A
| ——t—0.4 ]
o = =T ~
oz
E -
. A
L8 e oz a3 oa - o8 oF o4 o8 o
e
t00.08 e v, wousy Throe
[y ey 1290240
z'::,'/‘:: Lru2st or 96

M7 [ Glover-Dumm AXRBRIRMBZHER

Fig. 5. Nomograph for the determination of
drainspacing with the Glover-Dumm

equation
i ™
N - ;
T Apeging s
. font [04ritnk] owape
[
LLoakil b bbb
' MRS sInn @
¥ ‘
/ -
Yo X
N
& LT i,
Cnes -n e wered -
KDT e
WA oo B g PR

Fig. 6. Y/Yo and KDT/SLz relations

88—



/

WRRGRS t=EEKLE v, B y. BT

[ day .
A= SRR = —g 5 Do (7]
= -
SRLFAE =5 p, D,
. L -
Bl 7 hER)
u=ERARE m
D
0 42 ae if re 2 J P
_“D_ ) o 21 d Ifﬁlﬁr‘
o L= Y e #£00/4L B p= 4L
e 2 G=xt
LE s B R D
N 19075198 L=4om £18d3mm
113 3 24
wE 27
Bi2 3 2¢
0 /J.,
T
‘? E / >
sk 3
Pl e
%k / i
ik ; /&
{4 A2
'; - / ok
43 V4%
r1s $s
b é €0
$f / &
¢~
i éﬁ
3 %0
i -
~ [23
wE o
rt F
ref
B

Bt VAN BEERS K D »d BRI A
Fig. 7. Nomograph for the determination
of D and_d.

HARBARHR() » ORMR o ERFZ tr BIE
HAEBEETE °» AATHEEEREE T XAK
B #mE T 06m» Bl yo—y,=060m - XAF
Py RS s MR ME R R AR A » RIE
ER 15 AR BRAER 45 AR -

BB EREES BNERRLE 2@ - &

EHTARE > BILE@AEA » ## Gardner®™ R
Talsma® $2HERM » MTKRBHERLER
BEABENEE » L2 RRNAR
(capillary conductivity) Bf3ZHE » RETRFEMS
+3 BERPLERDR » BHILMAEA  BIEE

B2t TR RERETRR » B WA 124

R %+ Wil 120 ARUT » MR

Bize 08 F 10 ARZM » FAFRE LR »
MR IR BB R MR T 120 180 ARZH
» (EFERY ST ZE0 1 L IEHTEINUL » BERS R ECE
BRTEKE SRR T LRSI R
6. KR » AHRHABRER
B A R R 2 A AR K IR EZ
HETRA » RERTHEREBEESER » XK
(latera) BAERRBAAL > HAHHER PVC
%> TRBE (main drains) ZRTVRBEHER
PPN E » AEEEARTAHARE (Man-
ning): AR » LR, 16251 » —EfEfH 12516
18+ 21~ 24 ASRNE » #EE 24 ASFBABAK
FE o ;
¢ #K3H (Sump) FREEHKEEGZA » HE
BRERMZH 0 MAEEERZRAF LT » BY
FEREE 2~4 AREREKH » REXEER/NG
Eo
RS 1R RS AR o MUK > HKE
BARSERTE »-—EE 2B 3~THP 2
i :
7 > BEHAkKET (Execution of tile

drainage system)

EENBRTERS » BEHAELZT4XKE

- ZEWEBL » R EE TR > & B ETORS R

WALHEEY © TR B AUEE T » RIGEE
BEHEBIKTE B ETEF ST
BHERRT

1 ER MR R AR

RTERR SRR R 25 TS
B SRIERREARLH » MRALTER RN
BIRE » TEES » BHLACEEMELRIUR
s —RRLURIRIST MBI 30~560 A% » BEHR
ATZMBEHN o SBNTENE 8 RLRELS
BB S A

H=1.20~1.80M

20~30 CM
A

P4
20~30CM

FiG-8

B\ ERXERENINE.
Fig. 8. Cross-section view of the .ditch for
nstalling lateral o

— 80 —




\

2 IER R 0 AU

B HERBAEE R o ﬁﬁﬁamaﬁ&ﬁhm#

ﬁ’fé’%)ﬁé@&ﬁﬁiﬂ%ﬁiﬁﬁﬁ@ CISERE

3. HERPE BRI «ﬂ“’r‘ ‘
%&&mﬁﬁm@mawﬂmﬁﬁ% mmm@?

RN EE R o HBEL S BN T

B TR SERE LREE T RREYS » B8

‘ EEE”“F%T‘I%&"&H %ﬂ@?%‘ﬁ?ﬁﬁ“‘ﬁﬁ%ﬁ

@ﬁ%°g Sl

E%Mm£%ﬁﬂﬁﬁﬁ5~wAR&§ﬁE~
ﬁ‘mA¥&#m7ﬁTﬁ%%Eﬁﬁmﬁﬂ.ﬁm
PORTSRE B STETE R E > RIFDRHTZ o W
g@ﬁ&ﬁ%ﬁA¥§$ Eﬂ%%@F%ﬁ%&%
4IRS Eﬁiw%ﬁ&ﬁ%%ﬁ&Eﬁ%ﬁE
¥ WA %ﬁﬁﬁ%ﬁﬁﬁ@@ﬁ o BRI+
B ﬁﬂ%mAlui%%ﬁEﬁﬁmﬁﬁﬁiﬁA
TR ﬁ%ﬁ%ﬁi%%ﬁ%?i@ﬁlﬁ’ﬂﬁ
ﬁﬁKMHE§°~&%iﬁ5ﬁ%’&E%§EE
RSB o

5. YHh KBS ERB NG ;.

F%ﬁﬁlﬂﬁlﬁﬁﬁﬁIﬁﬁﬁﬁﬁmﬁ’
BERBIIIHR tﬁ%ﬂﬁﬁfﬁ%w@ﬁﬁ@ﬁ
SRS R ACHS » %ﬁ%%?t%%uﬂﬁﬁ ﬁﬁﬁ
ﬁﬂmm1ﬁ%7@%a15o,' '

RN w;&ﬁﬁﬁmaﬁ
" (Drainage expern:nent ‘n‘:l’the'--
area installed with tiles)
CRATRERES BNERHB T KA » SR
5}3&& ﬁﬁﬁﬂ*%t&#%@ ﬁﬁ %@&E 2&%@

/,,

WREAREDE B SRR A R RS B
X AEEEERIEELEREES  — G RE
AT » RN TR LRSS
Hooglmuﬁt FREREF BREE » T4 B LB R
Seill » BAGRR AR R LIRS R HER »
BB HRSVEET SR BRSBTS ok
T B R R » R TRAERE » BEADR
A7) BAERE 62 SN » FIRE R B IENE »
HEATHRRE » B LURBRBIR AR RS ERIR
ﬁZﬂﬁﬁﬁEm@ » BEETITE AR SRR
z&%@ﬁo’

KBRS IR B ACKE © B - \@&m
VEVURRFT B 5 o SIS EEIEER » KRS
LR RS ZOR B84 » RSB Eh IR
H o ERABERESETH 60 4 4 7 » fEE 30
AR £ 170 AR » hBERRER 159 AR » 7
HbkEE 17600 > (F $5.6cmx2m/m PVC B5%
FRRL B (filter) RAREERE » BEHR 20
A% RBBNEEN—AH « —RRFRAEE
WA W LR L I » AR
& HEE LB B o LEEE » FEABLER
HRIURE » LIRS AT R ESHERIE » 2
£ R AL E BRI R > AL R - B b
FU S o SR BLIUBA A LA A 7E R S SRR R Tk
BB » BBIERZIRR o FZIEREL R T
¥~ ERNAARE B9 16 AR > Pr—EiR
REEKEREZ > SMTERERTRE 9 #5E
BEEN—F » £ANEH TR » kER+HE
KB EEARRBREWEKEHE » LUERA
RS HARE  MEERELAK » RATRER

i—- t&ﬁﬁﬁ&@iﬂ%ﬂﬁﬁ

Table l Major soxl physical propertles in the Ch1 Ku experimental plot.
5[-‘., E ®E m:?hanizﬁal co%ﬁosiﬁt}ion " # FRE R GRESECIE E :
- soil depth B o | % K [ K K _ texture 1 bulk ‘density ' effective porosity
cm sand % | silt % clay % s o N o o
0- 24 48 51 1 WKt SiL [ '1.36g/cm? C26
24- 39 23 - 54 |- 23 MEEE SIL | 149 S 4
39- 90 79 20 1 WE LS . 184 65
90-135 8 | s 1 NRME: SiL .| 131, L4l
125179 - f‘::.,(-{"gé s | #EME sLL_.,, SR F R AR X R
e pE ””éﬁ;ffm”jf’ﬁ*”' 0 lin ifo”JWiﬂ;mfi”j@;‘;ﬁ“

— 40 —



P

LRGSR BRI AR » EARES RETAMEZHT KR BEASRERET
1.50 "Rﬁﬁlh"l‘ﬁélﬁ’}ﬁlt ﬁ.ﬂ%ﬁ?ﬁ%%f’?ﬁﬁ”%ﬁ

TR EEAERS > STRNE L TENE > RS T AL » TR
Bk > BASAEAFL (manhole) FEHIEAER M

L,:@ S
L] QQ 3 o2 i . ) .
' JI'— #% Main drains
H - FE Field lateral
KEIERIF: Observation well
e 19 W 17 ksine o 10 9 et
;'o o ° o ao‘:o o ° ° o0 1 — Zk% Canal .
-- ﬂ{zz}(@ Drainage ditch
N 20w oh @ 1{&7}(&5 Pumpmg station
8 |
i " ¥ * | O Af. Manhole
: | i
—J 3T

Bl tREXVBRETEE

Fig 9. Plan view of chi-ku experimental plot

LK TREERTR :
EhKISEEEEH » Hﬂﬁ"ﬂiﬁﬁ&% (hydrau-
lic gradient) ¥ » B LKL THE 94 /4% »
MBS IEREK AL B TR 30 A% » ZHHEEZE 1084
S RH#HERERAET 136 AR « SAHEHS
B> BEREREEEGRAE 10 o fikE v Ak
Mz BREAE 203mm/day o {HIERERELE
' A= HIBRMEE 67% » EAERMEES
2.5mm/day » RNHAZRRIKEHNS 54mm o
2. BRHK R RS R A BEZ R ¢
i t BREIZERESEKE 9. BEE q Kzk
o h, fFE (8 11) ZBABEHFER » ETE
—E#>H q B h, Faﬁ&??ﬂﬁﬁ%ﬁ&
_ 2z KDh,

ERHEE L RAERMBEABTREBLEA EE
78 (transmissivity) Z#3% KD fE5 2.0m?/day
s TTEEEERFRS 2 KD &S 157m?/day » i
ZHz% 043m®/day H—2ER RS MR iR H R A B
FLEPTRIE 2 Bk » MR RIERTEL o
3. Rl I EE K AL B B AR RS 2 B4R -

. BEKERZHKEERREETIRRHERS
BHE > T EREHEERENL SRR 8
AKHsE— T A Bk R EE N %K (drainage mtensuy

ok % &

K W OB

B

factor) @ R > « ﬁﬁiﬁﬁZ@%&&?ﬁﬁﬁ '

BEER » TATRAER

== 41 =

O (MM DAY]

OUTFLOW RATE (MM/DAY)

DAYS
OQRAIN HYDROGRAPH

B+ -EREEZ KR
Fig 10. Drain hrdrograph

Fl6-i0

ol

zo}

orHr004
X0 :2.0 M/ DAY

aoom

4o<ﬁ

. H(MM) iz
E+— tRRESKKRERAACMERE
- Rig 11, Q-h relation




| a_”zflg) .......... ' el N
o (B2 EIBE—R P 82 fK R (reservair ¢o-
efficient) » o BLREKGREUST H RFS IEhR K75
KRR Z B CRE R (B 12)

M 2000k
1”@ ree #=Y agLatiow
_% 1000 = Tanhe 021t
: DRAINAGE INTENSITY PACTOR Se23X0210.4088
srFecTIvVE yuaﬂvv-ﬂmnoblutoﬂl
E Ll RESERVOIP COTFFICIENT 4206
g
q; "M
a
3 -
w
S I e
L
B —_—t
oave
B (R Time, days
B+ -CRREEK AR B R R
Fig 12, H-t relation
ﬁ h;? —eUU —t ) .............................. (8)

ha
Bt REBREKA h 2850 - Bl o WHE
12 ZRIERTMREE 04853 day™ » FKRBAIS
206 » FHIBEZERETHIEIBZ o BR
AMRAFEITRE » HAER 0.0453 » JERL B

18 0.0438 MR > ML TH > BB
BHABERGE KL TH 01 bar EﬁTZﬁﬁES‘LFﬁ
28 (air-filled porosity) fFRAZE o
4. T EMEERE R EREREZ L :
HFHBEREKZERAR » BEES  BE—A
RGHHIRGENF > FAERBE » BELTER—F
AEENBERIES HEA » SRR 2K &
RESEAAETRFER EERME > MEREE
EHERE » EANEERARS IS (1) Glover-
Dumm F#EX®® s (2) Van Schilfgaarde 52
RA1 5 (8) Bquer-van Schilfgaarde® 5
& (4) Hammad %' HER » (5) Massland'®

B > (6) Hooghoudt®s# J&X o

5@:%&%»{&% KD i » FIRERBNZ SR
BHUKAZR » MRSERS BAED (A RA
ARFBEUBABARME » BEFINET » E

- FSRERTH HRERECHEL Y Hooghoudt

FHEXETFREMTEL > Massland HERXFH
FEIEEEK » SLEBRMIEE S0 ARMEE 123 14 4
Ry SRR » RANEAR B SEE » K
EX Glover-Dumm (BJERBHRFER) REE

B ERERSREMES 8847 » RIS BREGHEITHR

REE—ARREE -

FEXRHMEESHAEAERTBREZ L&
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(at) (ah) cm ’ mm/day ' Eq (1) | Eq & 1 Eq (?) ‘ Eq (4 F Eq (5 1 Eq (6
- 294 (3)| 378 40.6 8.9 38.4 28,6
1 0.5 145 (—o.sg) (+7.8) |(+106) [(=211) | (+8.4) | (=14)
2.7 259 277 126 263 222
2 0.8 107 (=23) | (=41) | (=23) |(=174) | (=3.) | (=7.8)
24 208 212 15.4 201 16.2
8 1.02 6.66 (—6) | (=92 [ (Z68) | (146) | (=99) ((~13.8)
263 20 | . 199 17.8 188 1438
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I 88 81 | 8 | 3 77 59
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Table 3. Comparison in cane yield before and ofter installation of tile drain

gzl ® A W OE O#& HATEKERR ton/ha RE X B 0D
Area Increase in arable land Per hectare cane yield Total yield ton
Farm | (hay | BBRH | WA% [AmESH waM | ka% | @R | RN | wrk | Ba%
Before After % Before After % Before After %
h .
+ B 48,4 27.? 47.6 175 110.2 170 1791.1 39343 220
£ @ | 337 3.6 164 | 456 86.1 285 1103 1414 1260
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Summary

Subsurface tile drainage system has been introduced in 1970 to Taiwan Sugar
Corporation to reclaim the saline soils. Remarkeable reaults were obtained since then.
With the installation of tile drainage system, the soil electric conductivity was lowered
from above 15 mmhos/cm to 2 ‘mmhos/cm and per unit area cane yleld increased more
than double.

In this paper the basic principles, the proceedure for. designing and the execution
of the tile drainage system were described. The data from soil survey, the field mea-
surement of hydraulic conductivity and the laboratory determination of effective poro-
sity were used for designing the system. A diameter of 2.0 inches PVC pipes were
used for laterals and the eathern baked pipes with diameter ranged from 12 to 24
centimeters were used for the main drain. The spacing was calculated from unsteady
state flow equation. '
15 to 45 meters.
the tiles were .installed 1.2 to 1.8 meters below the surface in order to control the water

Depénding on the soil property, the spacings were ranged from
To cut down the surface evaporation rate, so. as the soil salinity,

table below 1.2 meters.

For the understanding of drainage characteristics in the tile' drainage area, an
experiment was carrxed out in Chlku farm. It was found the peak discharge rate was
20.3 mm/day. After 'six days, the discharge rate decreased to 25 mm/day and the
water table at mxdpomt between the laterals was dropped to 13 meters below the soil
surface. The calculated transmisivity (KD) and effective porosity from unsteady state
flow equation were found to be very close to measured value. | Six dxfferent equations
were chosen to compare them with the performance of an ex1stmg drainage scheme.
The results showed that the drain spacing calculated by using Glover-Dumm equation
agrees well with the existing spacing. It is suggested that the Glover-Dumm equation

should be used for designing the tile drainage -system in Taiwan area.
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