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The Effect of Different Combinations of Corn Residues and Compost
on Soil Moisture, Yield, and Harvest Index of Beans
in a Semiarid Area of Mexico
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and Tadashi ADACHI

In semiarid areas of Mexico, lack of organic matter is a major constraint for production of corn
and frijol beans, the main crops of the region. A multi-year experiment was carried out at the
CENGUA Experiment Station, Guanajuato State, Mexico. Soil moisture was highest in the treatments
with 100% or 67% of corn residues. Yields of frijol beans increased as the proportion of corn residues
increased in all three years, but there was no significant difference between the treatment with all corn
residues and the treatment with one-third reduction of corn residues in two of the three years. The
harvest index was highest in the same two treatments with higher proportions of corn residues in the
last years. These results suggest that corn residues can be reduced by one third in fertilization of
corn-frijol bean systems while maintaining adequate frijol bean vyields. This could assist in

establishment of sustainable corn-frijol bean-cattle integrated agriculture in semi-arid areas of Mexico.
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TEEREIIMEEONRB LIV MATHLIRIIZH S.
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MTEHAXFTVaFOEEHTHE hyErar L7 UK
—/VE (A% EO—7FE, Phaseolus spp.) ZH{EL T
WHEHD DL, RKEBEDEDDEIAEIT9.0%THY,
ZOHUBIZB W THRBREERH D & LTWDLIERIT,
FyERITVEE I, L7 UFA—EH, BE, YL
HLDIEE L TWD (FRETREER, 1994) .
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Fig.1 Location of the Experimental Farm
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648.0mm(15 4E 35 437.5mm) & AEREE N K& . EE
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FLTWS., I oo Y%RARS X, FRHEREN
500mm DL T TH2 MR - % b D Higic &
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15 4E B O E R RIR T 24.5°C, EB) 16.8°C, 4E
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FHEORENMBE L R DEL L.
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Table 1 The soil analysis of Experimental Farm
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T F7 7 MNCHE— AN R B L T D, b
T 1 3 OEREMEI I ATl 6.0ton/ha & I ETH B
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FUE 3.8tonha (FAO, 1995) 2kt LT L8tonha LK< 72T
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I3 0.5ton/ha (20729, 73ADSOHID 34300 1 LU AN
Thd (ERENERTHS, 1998).
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2 HPRMHEEIUAE
2.1 (HROEE

KGR L MOBEIIFEICEZ DR EBEELEZD
L, FEFICEELRERNTHS. F2T, WERIFHEORE

Depth % Fild Per. wil. ppm Organic

(cm) pH(H,0) Sand Silt Clay  Capacity(%) Point (%) Effectiver matter (%)
0-30 7.10 31.64 38.00 30.36 42.17 21.08 9.9 1.65
30-60 7.90 29.64 34.00 36.36 44.65 22.32 2.8 0.79
60-90 8.00 35.64 38.00 26.36 47.27 23.63 3.7 0.38
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A hUETOaTOES 0%+ = 7R A b 15.0ton/ha
B) FUERITOEE 33%+ 27" A b 10.0ton/ha
C) hUEnaTOES 67%+ =2 WA |+ 50ton/ha
D) hUERITOEE 100%+ = 7R A k 00ton/ha

Maize <+  Frijol bean
A
A D5(D4| D3| D2 | D1
B D4 D3| D1| D2| D5
144.8m
C D2 (D4 | D5| D1| D3
D D1| D2 | D3| D4 | D5 Sf.Zm

<«—» 5.3m
< 53.0m >
Total Area = 7,674.4m2

Fig.2 Treatment Plot on Experimental Farm
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Table2 Physical and chemical data on Experimental Farm

Treatment No. Apparent—sp?;;:‘;;ga;awty Porosity (%)
A 1.07 59.5
B 1.07 59.5
C 1.08 59.4
D 1.05 60.5
3.2 &Kk

TEWE BB OEKILOHESREZH D L DXL AXOD
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Fig.3 Transition of precipitation and soil water
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LV LTHRDE, EOFIZENTH ALBEXA/NE
<, R C DX OMICHEERENRBD L. KRIC
REBILEERLIZGA, 1999 FFE (WH4HEE) 1TxT 5
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Tholz. HWIEREMEZRAL THRVARIZEBWNT
X117 ThY, BRI ERAL T RVWDXIZE
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Fig.4 The weight of frijol beans
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FXAD DONEIZ T DM B BIETEZ (K 3).
Table 3 The annual change of the harvest index

Harvest Index

Treatment
1999 2000 2001
A 0.669 a 0.697 ab 0.625 a
B 0.678 a 0.700 bc 0.626 a
Cc 0.683 a 0.712 c 0.640 b
D 0.673 a 0.685 a 0.665 ¢

¥ Ko7 N7 7y M Fisher Df/NEEEEIC K
HIFHPNCEED B A% ”T (p<0.05) .
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