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Growth and Yield Performance of Selected Forage Crops
Cultivated on Imperfectly Drained Paddy Field under
Subsurface Drainage by PVC Pipes

J. G. Kim, G. I. Park, G. Y. Kim* and M. S. Han*

Summary

Silage com(cv, suweon 19), sorghum X sudangrass(p. 988) and winter rye(Maton) were cultivated on

imperfectly drained paddy field under two different draining methods, subsurface darinage by PVC pipes and

open ditsched surface drainage. The crops were harvested at the stage of hard dough for corn and soft dough for

sorghum and rye.

The soil physical properties, soil colors, soil structure and soil wetness were improved in the subsurface

drainage. Gravitational water table occured depth in 110 cm(dry season)~7Scm(rain season). In soil profile

description, yellowish brown with yellowish red mottles and well developed granular structure were found in the

surface A horizon. The portion of solid phase in subsoils(B horizon) was reduced from 48.6%(undrained) to 43.7

%. A blocky structure with dark gray to gray were described in the open ditsched surface drainage. Severe wet

depression of the crops was observed due to it's higher moisture contents, where the gravitational water occured

depth in 25~37cm during the rainy season. The chemical properties of paddy soils were less affected by drainage

methods. The concentration of available phosphate, organic matter and exchangeable K, Ca and Mg were

decreased in the subsurface drained soils.

The annual dry matter yields of com-rye cropping were 17.8 ton in the undrained, 21.6 ton in the open ditsch

drainage and 35.9 ton/ha in the subsurface drainage.
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Table 1. Description on the soil profiles of experimental paddy field under different draining
methods, open ditsch drainage and subsurface drainage

Soil Open ditsch PVC pipes
horizon surface drainage subsurface absorved
All Gray to dark gray with few mottles of yellowish  Yellowish brown with yellowish red mottles, Sil.,
brown, Sil. blocky to granular structure granular structure
Al2 Dark gray, SiL blocky to subangular blocky str. A12 horizon was not observed
A3 Gray with strong brown mottes, SiCL, angular to  Yellowish brown with gray to yellowish red
blocky str. mottles, SiCL, angular blocky str.
Bl Gray to dark gray with strong brown mottles, Gray to yellowish brown with yellowish red
SiCL, angular to subangular blocky str. mottles, SiCL, angular blocky str.
B2 Gray to dark gray with yellowish red mottles, Gray to yellowish brown with yellowish red
CL, angular to subangular blocky str. mottles, CL, angular blocky str.
B3 Gray to dark gray, with yellowish brown mottles, Gray to dark gray with yellowish brown mottles,
CL, blocky str. CL, subangular blocky to blocky str.
C Black to dark gray, no mottles, SiL, structureless, Black to dark gray, no mottles, SilL., structureless,
(GW) GW, occured depth in 1l0cm (dry season) — GW, occured depth in 120cm (dry season) —

25cm (rainy season)

58cm (rainy season)

* SiL  silt loam,

SiCt  silty clay loam, CL - clay loam.

Soil depth Open ditsch PVC pipes
0 Soil horizone surface drainage subsurface drainage
All Al
A12 16 - 19
21 A3
- A3 18 27
Bl . Bl 36
7 38 B21
B2l
50 — 49 48
B22 / B22 L7
/ <L
. B3 7 70 T 76
// ) B3 //
/ em / 82
100 C // GW /
: S— e C . GW (cm)
GW)| -7 Dry Rainy GW)| __e—— —
} season  season - Dry Rainy
\ season season
(cm)

* GW = gravitational water table

Fig. 1. Soil profile description of the experimental paddy fields as affected by drainage methods in
the open ditsched surface drainage and subsurface drainage by PVC pipes, evaluated three

year after the treatment.
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Table 2. Changes in the three phase composition of experimental paddy soils under two different
drainage methods, open ditsch surface drainage and subsurface drainage by PVC pipes,
evaluated from the subsoils B horizon

3 Phase composition (%) Moisture Bulk Soil
Methods of drainage Solid Liquid Air retention weight hardness

phase phase phase (1/3 atm.) (kg/mn') (mm)

Undraind 48.6 304 210 36.4 146 203

Open ditshed surface dr. 46.2 29.5 243 37.1 143 19.7

PVC pipes subsurface dr. 437 28.8 275 35.8 139 17.6

Before trial 478 294 22.8 375 145 20.7
oJ4el AnE FPsl B A =g U@ FAB3S) ® 71FCH)) EFEHS W5l
PVC AWM= AEZ Butol]e} A 20 EY wel E7)38 kgt Wahvh gz o)y B A o) A
=84 7}]*401]5 L 57 Qe AR HrkE g o] &AMz EA 80cmo] Hlnl#] ke 9] X|of 4
(. 1976; & 2 M 1978). ool M) WAE) % AAU] dEow 47rEch Byl saty 543

Table 3. Soil reaction, organic matter and exchangeable cations of the experimental paddy soils as
affected by drainage methods, open ditsch drainage and subsurface drainage, evaluated 3
years after treatment

Soil horizone PH oM Av. PO Exch. cations (me/100g) CEC
(depth in cm) (IP%C)) (%) (ppm) K Ca Mg Na (me/100g)
Surface dr.
Al (0-15) 53 2.16 96 0.35 347 0.84 0.20 22.1
A3 (18-26) 5.1 1.41 35 0.18 2.72 0.33 0.18 23.6
B2 (26-55) 56 0.96 19 0.20 4.03 048 0.34 26.5
B3 (68-75) 54 0.90 8 0.26 5.15 0.36 0.31 239
C (80-105) 5.4 0.87 8 0.26 5.28 0.30 0.52 18.7

Subsurface dr.

Al (0-15) 56 2.07 87 0.31 323 0.76 0.19 229
A3 (18-26) 58 1.15 29 0.15 2.15 0.28 0.18 24.2
B2 (26-55) 57 0.92 15 0.21 4.11 045 0.31 269
B3 (68-75) 54 0.90 7 0.24 5.09 0.38 0.31 23.0
C (80-105) 53 0.84 8 0.29 5.24 032 0.48 18.3
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Table 4. Growth and yield performance of corn-rye and sorghum-rye cropping cultivated on
imperfectly drained paddy fields under different drainage methods, open ditsch surface
drainage and PVC pipes subsurface drainage

Cropping Soil PL LA Abs.GR Yields (ton/ha) NEL
system drainage (cm) (m/m’) (kgha) FM DM TDN  (1,000MJ/ha)
Corn-rye cropping
Com ubD 185 4.8 101.8 429 11.2 74 73.9
Sb 201 53 123.6 483 136 89 89.4
SUD 284 7.6 200.9 75.0 22.1 14.8 147.9
Rye ub 137 5.2 73.3 26.2 6.6 35 349
SD 145 6.0 88.9 29.7 8.0 44 453
SuD 184 85 153.3 48.5 138 7.5 76.8
Sorghum-rye cropping
Sorghum ubD 172 7.1 119.2 7579 14.9 83 825
SD 190 79 132.0 86.1 16.5 9.2 94.7
SUD 237 11.3 204.8 121.8 25.6 13.9 141.3
Rye ub 132 4.9 70.0 254 6.3 34 352
SD 141 5.8 85.6 285 7.7 4.1 42.8
SUD 193 94 161.1 519 135 8.2 84.1

*UD undrained. SD open ditsch surface drainage,

SUD PVC pipes subsurface drainage, PL - plant length. LA - assimilable leaf

area. Abs, GR absolute growth rate, FM  fresh matter, DM dry marter. NEL - net energy lactation.
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