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Effect of Different Residue Covering Mode on Soil Enzyme Activity Under Rice—wheat Rotation

DENG Ou-ping, XIE Ting, LI Yan, DENG Liang—ji"

(College of Resources and Environment, Sichuan Agricultural University, Chengdu 611130, China)

Abstract : The soil enzyme is a key criterion for evaluating different residue covering approaches, as it is an important indicator of soil quali—
ty and function. The objectives of this study are (1 )to study the activities of dehydrogenation, urease, invertase and neutral phosphatase in
different plant growing stages; (2 )to determine the relationship between different landspreading mode and soil enzyme activity under rice—
wheat rotation; and (3)to provide the best approach for recycling of agriculture waste. The field experiment designed five treatments accord—
ing to applied nitrogen(N) quantities, i.e., 256 N kg-hm?(CF) from urea, 256 N kg+hm?(100%SR ) from straw, and 128(50%FR ), 256
(100%FR ) and 384(150%FR ) N kg+hm™ from mushroom residue. The results showed that application of straw and mushroom residues
could increase soil enzyme activities of dehydrogenation, urease, invertase and neutral phosphatase, and soil enzyme activities were higher at
100%SR than at 100%SR. Soil enzyme activity of urease, invertase and neutral phosphatase was observed higher in the period of jointing
and heading as compared to those in tilling and mature. Moreover, the enzyme activity had closely related with the soil fertility factors for
various residue covering practices, particularly for the relationship between soil organic matter and available nutrient. Thus, we concluded
that indicators of soil enzyme activities were reliable for efficiency assessment of residue covering practices.
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Table 1 The major physico—chemical properties of the experimental soil

pH  HFE/grem® AHF/gkg'  Sff/gkg’  Bgkg' SRk HHEVmg kg B kg AR E/mg ke
6.85 1.13 57.9 21.2 1.05 2.90 270 20.4 125
F 2 Kt
Table 2 Experimental design
REE fhm - IKAEZE kg hm™ : _ INFEZE kg - hm™
HFF GRS N P,0; 0] AT [Ehic N P,0s K0
CF AR — — 93.3 15 18 — — 163.3 26.3 31.5
100%SR  FEFF4Htif 12 898.3 — — — — 22 544.4 — — — —
50%FR KRS H — 7773.6 46.8 10.3 — — 11 647.6 81.8 16.9 —
100%FR  Fik 4 aid — 15 550.5 — — — — 232953 — — —
250%FR TR i H — 38 877.3 — — — — 58 238.2 — — —
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Figure 1 Soil dehydrogenase activities at different growth

stages of crop
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Figure 2 Soil urease activities at different growth stages of crop
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Figure 3 Soil invertase activities at different growth stages of crop
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Figure 4 Soil neutral phosphatase activities at different growth
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Table 3 Correlation analysis of soil nutrient and soil enzyme activity in the period of crop growth(rice season )

TEH5 Factors HHLIT SOM A TN A% TP 4 TK B A HN AL AP BB AK
i ER R Neutral phosphatase 0.383 0.04 0.035 0.778* 0.851* 0.838%* 0.624*
Ik Urease 0.646* 0.5 0.477 0.845* 0.862* 0.619* 0.276
TEMHEE Invertase 0.571% 0.5 0.59 0.507 0.67* 0.804* 0.623*
it U Dehydrogenase 0.472 0.197 0.422 0.58 0.822% 0.347 0.427
% 18 0.05 K ERIGHE R (n=15).
Note: * Correlation is significant at the 0.05 level(n=15).
R4 EMETHNTERES TEFSEXESHOUNES)
Table 4 Correlation analysis of soil nutrient and soil enzyme activity in the period of crop growth(wheat season )
815 Factors AL SOM E N 2T TP S TK Rfi L HN ML AP AL AK
AR Neutral phosphatase 0.684 0.195 0.042 0.159 0.786* 0.872% 0.732%
IR Urease 0.505 0.640 0.349 0.285 0.946* 0.770* 0.83%*
RERITE Invertase 0.750* 0.595 0.785% 0.503 0.808* 0.772% 0.849*
i EUF Dehydrogenase 0.143 0.120 0.142 0.212 0.895% 0.554* 0.686*

% A8 0.05 K EAHRHER (n=15).
Note : * Correlation is significant at the 0.05 level (n=15).
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