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Changes in Soil Enzyme Activities Affected by
Major Upland Cropping Systems
National Crop Experiment Station : D.W. Kim*, S.J. Kim, EY. Kim, H.S. Jo,
; National Institute of Agricultural Science and Technology : S.B. Lee

Objectives

This study was conducted to clarify the soil enzyme activities under major
upland cropping systems and to compare the activities with crop yields in
terms of a basic information for the sustainable crop production under various
cropping systems.

Materials and Methods
o Cropping system : sesame and soybean monoculture
sesame-barley and soybean-barley rotation
o Crop cultivation periods : 1998~ 2000
0 Soil enzyme activity analysis
1) Dehydrogenase activity (Thalmann, 1968)
2) Urease activity, (Kandeler & Gerber, 1988)
3) Alkaline phosphatase activity (Margesin, 1994)

Results Discution

Activity of soil enzymes by different upland crops, except of urease, was
greater in soybean cultivation plots than sesame cultivation plots. The higher
soil enzyme activities were observed in surface soil(0~10cm) than subsoil(10~
20cm). The activity, especially of phosphatase, was observed in general to be
higher by rotation than monocuiture. Besides, the lower soil enzyme activities
were shown at the late growing season. Sesame yields decreased by year but
its decreasing tendency was slower under rotation with ‘ barley than
monoculture. On the other hand, the changes in soybean yield did not show a
regular tendency.
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Table 1. Soil enzyme activities under various upland cropping systems.

Ul;ease Dehydrogenase Phosphatase
18
(ug TPF/g - TS+ 24h) «( NP-N/g * TS * h)
NH-N/g - TS - 2h) 73 g 48 p g
Date  Tret. ; : ;
Soil di";lh Soil di"fh Soil di"‘tlh
depth (0 e demth e depth e
(0~10cm) ) (0~10cm) ) (0~10cm) )
SM 26.7 21.1 21.0 12.3 28.8 25.3
Aug S-BR 215 235 190 130 324 26.1
" SbM 349 209 26.4 25.8 56.1 35.7
3th o, BR 279 165 369 17.9 70.0 455
LSDogs 2.86 2.50 1.48 1.04 1.79 141
SM 257 390 13.1 8.62 258 22.3
Oct S-BR 15.0 23.7 142 10.8 217 25.6
) SbM 16.4 14.8 164 104 30.8 237
10th g Br 282 182 257 152 397 345
LSDyos 2.27 2.51 1.06 0.997 2.24 1.40
* SM : Sesame monoculture SbM : Soybean monoculture
S-BR . Sesame-barley rotation Sb~-BR : Soybean-barley rotation

Table 2. Changes in yield and yield components of seasme and soybean affected by
different cropping system.

Sesame monoculture

Sesame-barley rotation

Year Capsule Grain 1,000 ripening Seed

Capsul Grain 1,000 ripening Seed

no./ no/ grains ratio yield e no/ no/ grains ratio yield

plant capsule wt.(g) (%) (Kg/10a) plant capsule wt.(g) (%) (Kg/10a)
1998  60.7 658 290 942 143(100) 45.8 741 278 911 119(83) .
1999 370 816 252 91.1 100(100) 35.1 721 258 91.1 91(91)
2000 684 728 283 954  63(100) 463 513 263 743 40(64)
Mean 554 734 275 93.6 102(100) 424 658 266 855 83(81)

Soybean monoculture Soybean-barley rotation

Year No.of No. of 100 ripening Seed No.of No. of 100 ripening Seed

pod/ seed/ grains ratio yield pod/ seed/ grains ratio yield

plant plant wt(g) (%) (Kg/10a) plant plant wt(g) (%) (Kg/10a)
1998 360 560 212 760 3090100 430 720 197 76.9 408(132)
1999 366 623 250 734 266(100) 317 1719 246 80.1 284(107)
2000 422 824 267 848 393(100) 286 484 237 792 297(76)
Mean 383 669 243 781 322(100) 364 641 227 787 330(102)
* () : Index
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