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ABSTRACT: Maize production with slash and burning crop residues for land preparation is
detrimental to the environment. This research compared maize-legume intercrop systems on
their effects on soil and nutrient losses, soil biodiversity with farmer’s practice of maize growing
with residue burning in 2 experiments during 2013-2015. The first experiment evaluated soil
biodiversity in maize intercropped with 4 legumes, namely, with lablab, rice bean, cowpea and
mung bean, and farmer’s practice of slash and burn maize at the Royal Project Pang Da research
station, Samoeng district, Chiang Mai province. The second experiment compared soil and N
losses in maize-lablab intercrop with the farmer’s practice of slash and burn maize and maize
without residue burning in at Santi-Suk district Nan province. The maize-legume intercrops
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produced significantly higher diversity index (H’), 3-4 times the number of individuals, and many
more species of soil macrofauna than farmer’s slash and burn maize. Under slash and burn maize
there was a soil loss of 12.4 t/rai in the first year and 8.4 t/rai in the second year of experiment. In the
first year growing maize without residue burning and maize-lablab reduced soil loss to the same
extent by 57%. In the second year soil loss under maize-lablab was reduced by 87% and maize
without burning by 61%. These results exemplify how maize production in the highlands may be
made more sustainable by intercropping maize with legumes without residue burning which greatly
reduced soil and nutrient losses and encouraged soil biological activities and so enhancing fertility.

Keywords: Maize, Soil erosion, N loss, Soil biodiversity
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Figure 1 Soil sample collection in 0.25 x 0.25 x 0.25 m pit (a) and the samples were sorted by hand (b)
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Figure 2 Soil erosion plots conducted in farmers’ field at Na Lou village, Santi Suk district, Nan

province in the rainy season between 2014 and 2015.
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Table 1 Number of arbuscular mycorrhizal (AM) fungi spores in the maize rhizosphere soil as

affected by different cropping practices at Pang Da during the wet season 2014.

Cropping system

Number of AM fungi spore/g soil

Farmer's practice 2.7°
Maize-lablab intercrop 5.3°
Maize-rice bean intercrop 5.3°
Maize-cowpea intercrop 6.2°
Maize-mung bean intercrop 5.6
mean 5.0
F-test *

LSD 1.7

.05

* = significant different at P < 0.05, means within the same column followed by different letters indicate significant difference

at P < 0.05 according to farmer’s practice, maize-lablab intercrop, maize-rice bean intercrop, maize-cowpea intercrop and

maize-mung bean intercrop.
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Table 2 Abundance of insects, arthropods and earthworms in cropping systems in Pang Da

research station.

Cropping system Abundance (Number of individuals m?)

Insects Other arthropods Earthworms Total
Farmer’s practice 21.3° 0.0 58.7° 80.0°
Maize-lablab intercrop 53.3° 10.7 314.7° 378.7°
Maize-rice bean intercrop 64.0° 42.7 186.7° 293.3°
Maize-cowpea intercrop 69.3° 10.7 192.0° 272.0°
Maize-mung bean intercrop 21.3° 26.7 250.7%° 298.7°
mean 45.9 18.1 200.5 264.5
CV (%) 23.8 120.6 28.8 25.2
F-test * ns ** >
LSD. 20.6 - 108.7 125.6

05

ns = not significant; ** significantly different at 0.01 probability level; means with different lowercase letters within
a column indicate a significant difference according to LSD at P <0.05.

Table 3 Presence of each kind of macrofauna (indicated by “+”) in different cropping system plots

conducted in Pang Da research station.

Macrofauna, kind Farmers’ Maize- Maize-rice Maize- Maize-mung
practice lablab bean cowpea bean

1. Ant + + + +

2. Beetle +

3. Centipede + + +

4. Cricket +

5. Earthworm + + + + +

6. Earwigs +

7. Ground beetles +

8. Leafhopper +

9. Millipede + +

10. Moth pupa + +

11. Pygmy grasshopper +

12. Scarab beetle + + + +

13. Soldier fly pupa +

14. Springtail + + +

15. Termite +

16. True bug +

17. Whip scorpion + + +

Richness 3+0.6 6+0.6 9+0.0 9+1.2 8+1.2

Shannon’s index (H’) 1.29x0.07 1.67+0.13 2.08+£0.10 2.04£0.11 1.67x0.13
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Table 4 Maize and lablab grain yield in 3 maize cropping systems at Na Lou village, Santi Suk

district, Nan province.

Cropping system

Maize yield (kg/rai)

Lablab vyield (kg/rai)

2014 2015 2014 2015
Maize - burning 557.2 551.8° 0 0
Maize - without burning 567.5 619.2° 0 0
Maize - lablab - without burning 573.9 672.3° 123.2 £26.9 38.0£12
mean 566.2 614.4
F-test ns **
LSD. 44.8

05

ns = not significant; ** significantly different at 0.01 probability level; means with different lowercase letters within

a column indicate a significant difference according to LSD at P < 0.05.

Table 5 The amount of maize and lablab residue in 3 maize cropping systems at Na Lou village,

Santi Suk district, Nan province.

Cropping system Maize residue

Lablab residue Total residue

(kg/rai) (kg/rai) (kg/rai)

2014 2015 2014 2015 2014 2015
Maize - burning 577.3 579.0 0.0 0.0 577.3° 577.3°
Maize - without burning ~ 637.0 584.3 0.0 0.0 637.0° 584.3°
Maize-lablab - without 640.3 605.7  406.8+31.9 393.4+109.8  1047.7° 998.7°
burning
mean 618.2 589.6 753.7 720.7
F-test ns ns * *
LSD 143.7 216.3

.05

ns = not significant; ** significantly different at 0.01 probability level; means with different lowercase letters within

a column indicate a significant difference according to LSD at P < 0.05.
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Table 6 Soil loss and N loss due to erosion in maize cropping systems at Na Lou village, Santi Suk

district, Nan province.

Treatments Soil loss (ton/rai) N loss (kg/rai)
2014 2015 2014 2015
Maize + burning (Farmer’s practice) 12.4° 8.4° 29.3° 18.1°
Maize + without burning 3.3° 9.4° 6.6°
Maize-lablab + without burning 1.2° 9.1° 2.1°
mean 4.2 15.9 8.9
F-test o o x
LSD 2.09 1.9 7.7 6.6

.05

ns = not significant; ** significantly different at 0.01 probability level; means with different lowercase letters within

a column indicate a significant difference according to LSD at P <0.05.
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