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Analysis on the Spatial-Temporal Variability of
Soil Organic Matter Based on GIS

XIA Rui' ,HUANG Yuan-fang
(1. Heilongjiang Province Forestry Designing and Research Institute, Harbin, Heilongjiang
1500803 2. Resources and Environment College of China Agricultural University, Beijing
100193)

Abstract: In order to investigate the effect of different land use on soil properties in suburban area,taking Shu-
nyi district in Beijing east suburb as example,the spatial distribution of soil organic matter in 1980 s and 2007
were compared and analyzed based on geostatistics and geographic information system (GIS). The results
showed the SOM content in the district had been increasing from 1980 s to 2007 and this increasing effect was
most significant at east and north of Shunyi district. The spatial distribution in 1980 s was similar to that in
2007, which was due to natural and artificial effects. The different land use had a positive influence on SOM,
which had a guidance meaning for scientific agriculture management from the view of precision agriculture.
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Table 1 Effect of SODy,0on photosynthetic rate and chlorophyll content of

leaves under different soil water condition during productive stage

+ ek # /kPa Ak P HAHE/ pmolem? e st 4% 2 5 5 (SPAD {E)
Soil water potential Treatment Photosynthetic rate Chlorophyll content(SPAD value)
®TR #0140 R %23 K %532 R TR %14 KR #23 K HEIZR
The 7th day The 14th day The 23rd day The 32ed day The 7th day The 14th day The 23rd day The 32ed day
0 CK 21.7a 18. 6a 14.7b 11. 6b 40. Sa 39. 6a 36.3b 34.5b
0 SODwum 22. 3a 18. 9a 16. 8a 14. 3a 41. 4a 40. 5a 38. 5a 36. 3a
—30 CK 18. 2b 14. 3b 10. 5b 7.5b 38. 6a 37.2b 33.2b 30.5b
—30 SODwm 20. 6a 16. 5a 13.7a 11.9a 39. 5a 38.9a 36. 5a 33. 8a

A /NG PR RRTE 0.05 KF E2FRE. TR,

Note: The lowercase letters mean significant difference at 0. 05 level. The same below.
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Table 2 Effect of SODyon chlorophyll a fluorescence

parameters of rice flag leaves under different soil water condition

+ K4/ kPa Ak 1
) ) Fv/Fm ETR ® PSII qP qN D PP
Soil water potential Treatment
0 CK 0.75b 425b 0.81b 0. 38b 0.11a 0. 23a 0. 62a
0 SODwm 0. 80a 449a 0.87a 0.45a 0.08b 0.16b 0.55b
—30 CK 0.71b 403b 0. 68b 0.21b 0. 15a 0. 30a 0.79a
—30 SODwm 0. 75a 421a 0. 79a 0. 36a 0.10b 0.19b 0. 64b
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Table 3 Effect of SODy0on contents of cytokinin and abscisic acid of

leaves under different soil water condition during productive stage

KRS/ kPa Ak $ AL 2 B4R &/ pmol - g ' FW Jbt % AR 5 it /pmol-g ' FW

Soil water potential Treatment Cytokinin content Abscisicacid content
SR ¥ 15 K %25 R %35 K 5K %15 R %25 K %35 K

The 5th dayThe 15th dayThe 25th dayThe 35th dayThe 5th day The 15th dayThe 25th dayThe 35th day

0 CK 12. 5a 11. 3a 9.6b 6.2b 53. 6a 58. 9a 64. 5a 72.6a
0 SODwy 13. 1a 11.9a 10. 8a 8. 4a 52. 3a 56. 2a 63. 4a 70. 5a
30 CK 10. 2a 8.5b 6.5b 2.6b 98. 9a 112. 3a 135. 6a 105. 8a
30 SODwy 10. 8a 10. 2a 8.7a 5. 8a 95. 1a 95.9b 120. 4b 85.7b
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Table 4 Effect of SODy0n the ethylene release rate under

different soil water condition during productive stage

LR H/ kPa 4k 3 s T R/ pmol - h !
Soil water potential Treatment Ethylene release rate
H5 K 8515 K #5025 R 535 K
The 5th day The 15th day The 25th day The 35th day

0 CK 0.59%a 0.63a 0.48a 0.21a

0 SODym 0. 58a 0.51b 0.32b 0.12b

—30 CK 0.72a 0.83a 0.57a 0.33a
—30 SODwm 0. 69a 0.72b 0.42b 0.19b
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Table 5 Effect of SODy0n yield and yield component under different soil water condition

LK/ kPa o R B/

) AbE FER/ T e hm? ) IR/ % TR /g 771 /tehm? Har=/ %
Soil water Grain number ) ) ) ) ) .
. Treatment Spike number ) Seed setting rate 1000-grain weight Yield Yield increasing rate
potential per panicle
0 CK 189a 201. 8a 76.5b 26. 3a 7.67b —
0 SODwum 191a 202. 9a 79. 2a 27. 1a 8.32a 8.5
—30 CK 176a 189. 6a 70. 4b 24. 3a 5.71b —
—30 SODwum 177a 192. 3a 75. 6a 25. 6a 6.59a 15.4
2.4 BWARRRIH W SODy i o H B 38 KT K 80RO K 5

TERLKFE R 2 0F T . SODy Ab FEBE 4 B 35 42 B 2 PR RN (9 8 B 35 R AR (UL 6).
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Table 6 Effect of SODyon quality of rice under different soil water condition

15K/ kPa E HAERR/ % KRB/ % BRERER/ Y EHKE/ Y WA/ % HEESTE/Y O RBE O EAKR/%
Soil water Brown  Milled rice Head Chalked Chalkiness Amylose Gel Protein
Treatment
potential rice rate  recovery rice rate grains rate score content consistency  content
0 CK 72.1b 66. 3b 61.4b 24. 2a 8.9a 17. 5a 62. 5a 8. 3a
0 SODum 74. 9a 68. 7a 63. 5a 22. 6a 8. 6a 17. 3a 62. 4a 8. 5a
—30 CK 60. 2b 52.1b 44, 3b 40. 5a 15.7a 17.4a 61. 3a 8.7a
—30 SODwm 65.7a 56. 9a 50. 8a 33.6b 10. 1b 16. 9a 62. 3a 8.9a
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Effect of SODy; on the Physiological Characteristics, Yield and Quality of
Rice under Different Soil Water Conditions

ZHAO Hui' ,MU Xiang-bin' , WANG Zhan-lin' , GAO Peng' ,DU Ji-dao’
(1. Huamei Technology Company Limited, Daqing, Heilongjiang 1633193 2. Agronomy Col-

lege of Heilongjiang Bayi Agricultural University,Daqing, Heilongjiang 163319)

Abstract: For understanding effect of SODy on yield and quality of rice under drought stress condition, photo-

synthetic and physiological characteristics, endogenous hormones, yield and yield component, quality of rice

treated with SODy, under different soil water condition were measured. The results showed that the treatment of

SODy could obviously increase chlorophyll contents of rice flag leaves, raise photosynthetic rate and improve

photosynthetic characteristics. SODy could increase cytokinin contents, and decrease abscisic acid and ethylene

contents. Meanwhile, SODy could increase yield of rice, and improve processing quality, including brown rice

rate(BRR) and head rice rate(HRR) and appearance quality.

Key words: soil water;rice; SODy; ; yield; quality

65



