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Fig. 1 An constructed underground drainage system having proper space w1dth depth and
gradient
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Table 1 Chemical analysis for the soil paste and the saturation extract of the freshly sampled soils at
panicle initiation stage of rice plants
i Ec K (ppm)
l
o * pH |[mmhos/cm FLI
Treatments 25C P K| Na| Ca | Mg | Al Fe Mn | Zn | Cu
légfj{ 6.73| 0.75* 0.82%*13.5| 23 | 198 | 45 |0.25|31.0°** 3.8 [1.0| O
I Si=y B
2.13&[%.#{5&33 i 6.71| 1.62° 0.44° |2.7| 27 | 340 | 68 |0.21 [4.2° 59 (13 0
Drainage plpe
l% =
S al Fh' A 6.76| 1.64" 0.50° [3.0] 28 [360 | 79 |0.23 [6.2° 87 (2.0 O
Dralnage pipi & rice hull
* ) #% 55 ][l £ % Duncan’s multiple range test 55 1% 7<%
F 2.1 ARz Y S
Table 2.1 Chemical analysis for the air-dried soils sampled at panicle initiation stage of rice plants
e EIESET HELaES RN
Ui 23 Liipe Ec mmhos/cm fIE 1 L@% f A=
Treatments Texture pH 25C OM Bray 1 S04
(%) (ppm) m.e./100g
I?TE’F{ SL 7.26 2.33 2.36 38.2%#* 7.54%%*
CK
| s A
208 P%PEM# fi SL | 7.44 1.96 2.64 22.7° 3.00°
Drainage plpe
!
AR Rt SL | 7.45 2.24 2.73 235" 3.88"
Dralnage pipi & rice hull
R A
F 22 SRR VST
Table 2.2 Chemical analysis for the air-dried soils sampled at panicle initiation stage of rice plants
i T PEEET (ppm) [ H VIR % (ppm)
Treatments K Na Ca | Mg | Al Fe Mn Zn Cu
LEf Qs
K 23 41 | 4303 | 231 | 0.63 |1758 281 9.8 9.4
SRR LAY
ZEF .#EM’,E[‘ 27 48 3733 | 257 | 1.11 | 858" 230 7.6 8.1
Drainage pipe
RIS KR
3 {EP .?’ [ ,Eﬁ Eyﬂ 32 48 | 3808 | 262 | 1.12 | 970 253 8.0 8.3
Drainage pipi & rice hull
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Fig. 2 The saturation extract of the fresh soils sampled from control,  drainage pl otand drainage
and rice hull treated plots. It showed brown to transparent fromleft to right, respectively.
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Table 3.1 Chemical analysis for the rice plants at panicle initiation stage

N% P% K%
i E! P HBR | =RE | FRR | CER | = | HH |2
Treatments New Old | Whole | New Old | Whole | New | Old |Whole
leav. | leav. | plants | leav. | leav. | plants | leav. | leav. |plants
I?CTIE(F{ 3.54 3.64 2.46 0.35 | 0.31 0.43 1.45 |0.83b**| 1.57
SRR EE T
2 %F PRIE fi 3.29 3.51 2.02 0.32 | 0.31 0.35 1.49 | 1.55a | 1.57

Drainage pipe
3. *ﬂ%i‘ﬂ e g
Dramage pipi & rice hull

R

3.18 2.96 1.95 0.30 | 0.30 0.35 1.50 | 1.61a | 1.77
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Table 3.1 Chemical analysis for the rice plants at panicle initiation stage

Ca % Mg % Na %
i v S e S I 7 S e e 2 S A HHR | =
Treatments New Old | Whole | New Old | Whole | New | Old |Whole
leav. | leav. | plants | leav. | leav. | plants | leav. | leav. |plants
LI
K 0.36 1.10 0.35 0.28 | 0.49 0.32 | 0.21 | 0.21 | 0.41
SRS RS ALY
2 {EP ,#EM’.F’“' 0.32 | 0.79 0.27 0.24 | 037 0.27 | 0.16 | 0.20 | 0.32
Drainage plpe
l% {ay =L
3T [ i 0.31 0.80 0.25 0.23 | 0.33 0.23 | 0.17 | 0.19 | 0.28
Dramage pipi & rice hull
£33 APEATRPED 5 AT
Table 3.3 Chemical analysis for the rice plants at panicle initiation stage
Fe ppm Mn ppm Al ppm
R f! Pral | HER | =R | FR | ¥R | =fF | R | ¥R | =2
Treatments New Old | Whole | New | Old | Whole | New | Old |Whole
leav. leav. | plants | leav. | leav. | plants | leav. | leav. |plants
L .
K 126 267 591 166 354 236 248 | 280 | 379
HISFEE ALY
Zﬁ:l}' ,FEM’ . i 107 164° 213° 145 309 204 272 | 250 | 328
Drainage plpe
I
3 @%ﬁ [ TR 103 151° 229° 129 265 194 272 | 256 | 321
Dralnage pipi & rice hull
3 ew T
A34 AT 5 47
Table 3.4 Chemical analysis for rice plants at panicle initiation stage
Zn ppm Cu ppm S %
i E! v S I S 7 S B S S I S B v S I i S 2 G S S
Treatments New Old | Whole | New Old | Whole | New | Old [Whole
leav. | leav. | plants | leav. | leav. | plants | leav. | leav. |plants
“gg‘ 20 15 24 | 3.0%% | 2.7%% | 2.5 | 0.24% |0.26™*|0.24"
SRS RS ALY
2.3} .FEM' ) i 21 17 26 5.7 | 4.2° 3.7° 10.20*] 0.24°° [0.19°
Drainage plpe
l% =l
S FEET A 20 15 28 | 4.9 | 3.5% | 42° |0.16° ] 0.22° | 0.17°
Dramage pipi & rice hull

ek I
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Fig. 3 Rice plants stunded in control ~ and normal plants found in drainage treatment  or dralinage
with rice hull treatecd plots

il 4 %ﬁ%ﬁ%&%ﬁ@?ﬁm’ﬁﬁj? LA B R RGBS 0 SR T [
SRR
Fig. 4 The over accumulatien of iron and deficiencics of potassiumand copper in rice leaves showing
greenish and lots of tiny brown spots on the old leaves of the rice plants
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Table 4 Rice plant height and panicle number at different growth stages

”T‘*@tﬁ{ﬁq cm RS Bl
j— Plant height Panicle on. per hill
ot i HE ThiF
Jr 1 HA N H
Treatments A7 7Y B AR i B
Pancile initiation . Pancile initiation .
Maturing stage Maturing stage
stage stage
LA 61.5%%* 92 14.20%% 15.1b%%
CK
ISR LT
2SRRI 75.6" 105 21.3° 20.2°
Drainage pipe
RIS T g e
3L A i 78.8° 110° 23.0° 22.4°
Drainage pipi & rice hull
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Effects of Constructing Corrugated Drainage Pipe Lines in
the Poorly Drained Paddy Soils on Reducing Iron Toxicity
and Potassium and Copper Deficiencies of Rice Plants.'

C.F. Hsieh, C.T. Wang and C.Y. Lin?

ABSTRACT

The results of the experiments suggested that drainage and excessive amount of available
iron in the soil caused the over-accumulation of iron and deficiencies of potassium and copper in
rice plants to retard the normal growth and tillering, and to induce the bronzing or tiny brown
spots on the old leaves of the rice plants in the check plot.

Improve the drainage conditions of the soil by burying 4" of corrugated drainage pipe at the
depth of 60 cm from the soil surface was very effective for removing off the excessive water and
iron, and thus reduced the Fe content and increased the potassium and copper contents in rice
plant for the normal growth of riceplants. Constructing the same drainage pipe line at the same
depth with additional soil treatment of rice hull at the rate of 15 tons/ha showed similar effects,
but the potassium content in rice plants, the plant height, and tiller number were tended to be
higher.

The sulfur content in this poorly drained paddy soil was rather high, and con-structing 4” of
corrugated drainage pipe line helped removing off more than 50% of sulfur in the soil, however
the hydrogen sulphide toxicity was not found either in the check plot or drained plot. It was

possible due to the high base contents in the soil.

1.Cortibution No.0021 from Taichung DAIS.
*Associate Soil Specialist, Assistant Soil Specialist and Agronomist of Taichung DAIS, respectively.



