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The Potential Use of Forage Legumes in Cropping System

for Sustainable Lateritic Soils Management
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Abstract

The experiment was conducted on lateritic soil area of Phon phisai soil series, under climatic con- dition
of Sakhon NaKhon province during May 2005 and Nov. 2007, to investigate the potential of forage legumes for
soil management in maize cropping system.The results showed that the highest total dry matter yields of forage
legumes were found in hamata-hamata -maize systems (2 ton/ rai) and hence improved soil fertility of lateritic
soil to enhance growth and yields of maize compared to the continuous maize system(control).  This study
showed that forage legumes ley pasture were the most suitable system to sustain maize cropping on Phon

phisai soil series.
Keywords : Forage legumes, Cropping system, Lateritic soil, Phon phisai soil series
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Table 1 Rainfall and Average temperature during 2005 - 2007.

Y/M.  Jan. Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec. Total
Rainfall (mm. )

2548 0 0 18 77 304 268 385 389 387 14 0 0 1,841
2549 0 3 35 101 122 164 365 308 74 119 42 0 1,331
2550 0 9 9 15 119 216 149 339 307 228 7 0 1,398
Average temperature ('C ) Average
2548 298 272 262 290 291 283 276 271 273 269 255 219 271
2549 229 274 274 287 281 292 278 273 275 266 263 222 2638
2550 216 280 288 288 285 287 286 274 272 259 228 238 266
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Table 2 Forage legumes dry matter production (kg/rai), C:N ratio and decomposition rate under

different cropping systems.

Dry matter vyield (kg./rai)

CN ratio Decomposition rate (%)

Cropping systems 1" year 2™ year Total yield

M -M - M (Control) - - - - -
Ca-Ca -M 1,020 a 561 b 1,581 b 14.8 ab 58.0 ¢
S-S-M 484 b 480 cd 890 cd 139 be 622 c
Ce-Ce- M 268 ¢ 234 d 503 d 16.8 a 620 c
H-H-M 1,072 a 928 a 2,000 a 13.1 bc 65.7 be
T-T-M 950 a 723 ab 1,674 ab 13.2 be 725 ab
L-L-M 900 a 475 cd 1,374 b 116 ¢ 754 ab
F-test * * * * *
CV. (%) 209 29.1 189 11.8 8.04

Means within the same column followed by the different letters are significantly according to LSD (P < 0.05)

Table 3 Growth of maize on different cropping systems in 3 & year (2007) (65 Day after planting)

Cropping systems Plant height (cm) Leaf number (Leaf/stem) SPAD-Unit
M-M-M 74 ab 64 ab 427 a
Ca-Ca-M 85 ab 6.6 ab 414 a
S-S-M 80 ab 6.3 ab 360 b
Ce- Ce -M 67 b 57b 383 ab
H-H-M 87 ab 70 a 427 a
T-T-M 87 ab 6.7ab 37.7 ab
L-L-M 88 a 73 a 395 ab
F-test * * *

CV. (%) 165 111 89

Means within the same column followed by the different letters are significantly according to LSD (P < 0.05)
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Table 4 Yield and yield component of maize from different cropping systems.

Cropping systems Plant number Seed number

100 seed weight Grain Yield (kg/rai)

(Plant/ m 2) (seed/pod) (g) Grain Stover
M-M-M 6.6 322 a 23.6 ab 782 a 1,137 a
Ca-Ca-M 65 248 be 23.0 ab 606 ab 954 ab
S-S-M 6.5 175 d 254 a 478 bc 629 cd
Ce-Ce-M 6.5 180 cd 181b 333 ¢ 517 d
H-H-M 6.6 286 ab 257 a 753 a 1,171 a
T-T-M 65 208 cd 258 a 560 b 775 be
L-L-M 6.5 203 cd 241 ab 512 b 856 bc
F-test ns * * * *
CV. (%) 29 21.0 17.8 208 19.3

Means within the same column followed by the different letters are significantly according to LSD (P < 0.05)
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Table 5 Some properties of lateritic soil before and after different treatments.

pH OM Avail. P Exch. K Bulk density Infiltration rate

(12 Soil:H,0) (%) (mg kgkl) (mg kg—l) (g (cm’) _1) (mm. minhl)
Before 547 1.83 2731 70.46 1.37 112
Cropping systems
M-M-M 543 159bc  681d 50.95 ¢ 131 352 ¢
Ca-Ca-M 5.33 152bc  955d 96.53 a 131 359 ¢
S-S-M 531 170 ab 1313 ¢ 12191 a 1.34 525 b
Ce-Ce-M 5.30 133 ¢ 16.53 bc 9420 a 1.29 335 ¢
H-H-M 531 173 ab 2207 a 119.80 a 1.33 263 ¢
T-T-M 547 156 bc 1887 ab 89.36 ab 1.30 491 b
L-L-M 557 192 a 633d 60.84 bc 123 694 a
F-test ns * * * ns *
CV. (%) 5.1 139 181 243 112 199

Means within the same column followed by the different letters are significantly according to LSD (P < 0.05)
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