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Fig. 1 Comparison of soil redox potential among soil categories
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Fig. 2 Comparison of soil redox potential among soil categories

Table 1. Comparison of soil redox potential among soil categories

1984

(1st crop, 1982)

Soil categories n Eha Ehb

my mv
SSA 23 — 2217 — 37234
SA 22 —  92:£16 — 22425
SSSA 1 — 5941 — 37483
RE 8 — 13614 48441
EMA 3 — 125480 — 14285
ScA 10 — 194+ 9 — 16448
TCA 4 38+ 8 — 80222

* mean value with standard error of mean

* a ! before drying. b : after drying
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Table 2. Comparison of soil redox potential among soil categories

(2nd crop, 1982)

Soil categories n Eha Ehb

mv mv
SSA 12 — 170219 103+ 51
SA 12 — 17310 8= 41
SSSA 5 — 178212 594111
RE 3 — 202440 2074111
EMA | 3 — 195415 | — 1142 37
ScA 5 — 231==11 8024~ 99
TCA 3 — 225 5 — 40 12

* mean value with standard error of mean

* a : before drying. b : after drying
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- Fig. 3 Effect of soil redox potenual on yield of rice.
(Data in each bar indicate the range of Ehz, while thosz in ( ) show the number of field trials)
Table 3. Linear correlatxon coefﬁaents between soil propertxes and gram yleld
(1st crop 1982, n=171) "~
‘Ehb - —010
P —0.06 —0.02
K 028% . 011 = 010
oM —040% —0.04 —0.29% 019
Fe -0.12 0.24% = —(0.32%* 0.26% 0.17
Si 0.14 0.02 —0.27* 0.26% 0.20 0.28*%
Ca —0.00 Q.00 —041%*k 0.07 0.19 —0.10 0.17
Zn =019 —013 —0.03 0.02 0.22% Q.00 Q.16 —0.02
Yield 024* —~010 —0.06 014  —003 0.11 Q12 —022% Q.17
Ehb P K oM Fe Si Ca Zn

Eha .




BH R R RA 2 e R AR R B E LY

- 1st crop, 1982
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Fig. 4 Effect of soil redox potential on yield of rice.
(Data in each bar indicate the range of Ehy, while those in ) show
he number of field trials)
Table 4. Linear correlation coefficients between soil properties and grain yield
(2nd crop. 1982, n=43)
Ehb —0.04
P —Q.03 —0.01
K Q.12 Q.01 0.12
OM 0.04 0.03 —0.35% 0.18
Fe ~0.28 Q.10 —0.26 0.22 © 020
Si -0.14 —0.03 —Q.37% 0.16 0.20 0.17
Ca —0.13 —0.29 —0.29 —0.03 0.13 —0.23 0.02 o
Zn Q.00 Q.18 Q.05 0.02 0.16 —0.06 0.03 0.04
Yield 0.12 0.34* —013 0.35% Q.13 0.11 0.09 0.02 0.37*
Eha  Ehb P K OM  Fe si Ca Zn
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Fig. 5 Rice yield affected by soil redox potential measured after drying.
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Table 5. Effect of water management on soil redox potential (mv)

. Wi W, W;

Year . Crop

Before After Before After Before After

drying drying drying drying drying drying
1981  2nd — 6l - 117 — 88 - 1 — 122 — 16
1982 Ist 131 — 121 144 — 138 149 — 143
1982 2nd — 231 ©— 123 — 202 — 120 — 252 — 129

|

1983 Ist 72 — 113 ! 45 — 93 80 - 79

AR
FRTIERAEE ©

BIFIE o 469 5 BH LI Eh HTFFIRE o LIEENLIE Bh o — /s R -
— SRR TS > A TUE S F TR —200mV » BRI A% R o

2. iFHEELE Eh > —FE —79~~143mV » Zfiff%E —17~—129mV - —HifFiid %1% Eh
RIMTREE: » TYRRR EFHATE o ZJIfFmE %L Eh BE L7 TREAKIE 3. Z8K5E
WZFEEE L% Eh A EBR R LR - (AHERRH HIFZ 118 Ehe

Table 6. Effect of water management on grain yield

W l W, we
Year Crop
kg/ha index kg/ha index kg/ha index
1981 2nd 4,772 107 4,974 111 4475 100
1982 Ist 7,657 100 7,601 99 7,690 100
1982 2nd 6,005 106 6,223 109 5,684 100
1983 Ist 5,864 98 5,944 99 5,990 100

* The yield index of W3 used as 100.
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Identification of Redox Potentials of Paddy Seils
in Taiwan and Its Application to Water
Management for Lowland Rice'

M. H. Haung?®

Summary

This study was conducted to investigate the distribution of redox potentials(Eh) of
paddy soils in Taiwan and its effect on ths growth and vyield of rica. A field trial on
water management was carried out simultaneously in the expsrimental farm of this
Institute to compare the influence of drying on Eh changes and the growth and yield
of rice. The results are summaried as follows :

1. During the 1st crop, Schist Alluvial soil(ScA) and East-coast Mother rock Alluvial
soil (EMA) were easier to bring about higher reduction. During the 2nd crop, soil
Ei; (Eh at pH 7) of all the soil categories ware bzlow —150mv before drying. It
indicated that all the soil categories were already highly reduced during the active
tillering period of the 2nd crop.

2. For the 1st crop, the correlation coefficient between soil Eh and grain yield was
positively significant(r=0.24*) before drying, while the correlation coefficient between
soil Eh and grain yield was positively significant (r=0.34*) after drying for the 2nd
crop. It shows that soil Eh is an important factor affecting the growth and yield of
rice. It also indicates that soil Eh should be measured before drying . for _the. lst
crop, while soil Eh should be measured after drying for the 2nd crop.

3. Drying (drainage to 0.2 bar soil moisture tention) is effective to increase soil Eh
For the 2nd crop, the water management of intermittent irrigation (W;) Was the

most beneficial method. The grain yield of W, was more than that of standard
method ¢W3) by 10%.

1.Coutribution No. 1167 from the Taiwam Agricultural Research Institute.

2.Research Assistant, Department of Agricultural chimistry, TARI. Wufeng, Taickung Hsien, Taiwan
431, ROC. L
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