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Difference in nitrogen transformation rates between rhizosphere and bulk soil in a calcareous soil-rice system
HE Xiaogian"?, LIU Xini"?, HUANG Yuxiao"?, LAN Ting"*"

(1. College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2. Key Laboratory of Investigation and Monitoring,
Protection and Utilization for Cultivated Land Resources, Chengdu 611130, China)

Abstract: To better understand the differences in nitrogen transformation between the rhizosphere and bulk soil in a calcareous soil-rice
system, soils were collected at the tillering stage and maturity stage of rice and differences in the gross rates of mineralization, nitrification,
and immobilization were investigated in aerobic microcosmic experiments. The results showed that: The gross rates of mineralization and
nitrification of the rhizosphere soil were 4.45 mg-kg™+d™ and 9.16 mg-kg™' - d™, respectively, which are significantly lower than that of bulk
s0il (P<0.05). There was no significant difference in the gross mineralization rate (6.75 mg-kg™+d™) and nitrification rate(16.86 mg-kg™+
d™) between the rhizosphere and bulk soil at the maturity stage, but these rates were significantly higher than those at the tillering stage (P<
0.05). The NH:—N immobilization rate at the tillering stage was higher than that at the maturity stage. The NH;—=N immobilization rate of
rhizosphere soil was 19.75 mg-kg™ -d™" at the tillering stage, which is 42.21% higher than that at the maturity stage. Additionally, the NO3-N

WiE B HA:2022-06-10 3R A HA:2022-09-13

1EZ B S ATt (1998—) , Zr, DU FEN WU E WG A L R AR BR - HE U3 Jr TS . E-mail: 13350661815@163.com

“BEMEE : 20F E-mail :lan@sicau.edu.cn

EEWA W5 1 RFHEIES LI H (42077096) 5 PU)IAS BHEG)HT A A 5T H (2021JDRC0034)

Project supported : The National Natural Science Foundation of China (42077096) ; The Science and Technology Department of Sichuan Province, China
(2021JDRC0034)



T, 55 « 41 JRAEAR I K R SRR S AR B S Al 3 2 57 385

immobilization rates of rhizosphere soil in both stages were higher than that of bulk soil. In the tillering stage, the gross mineralization rate

of rhizosphere soil was significantly higher than the inorganic nitrogen immobilization rate, whereas the gross nitrification rate was

decreased, enabling nitrogen retention and curbing NO3=N loss. Our results indicate that the nitrogen transformation rates of rhizosphere

soil differ in different growth stages because of variations in the water content, mineral nitrogen, and root exudation.

Keywords: calcareous soil; rhizosphere of rice; gross nitrogen transformation rate; °N labeling; nitrification
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Table 1 Physico—chemical properties of the calcareous soil
H A LB BA B Hki i A Wk AR AR
(II; 0) Organic C/ Total N/ C/N}}atio Clay content Silt content Sand content NH:-N/ NO>-N/
’ (g-kg™) (g-kg™) (<2 um)/% (2~20 pm)/%  (20~2 000 wm)/% (mg-kg™") (mg-kg™)
7.97 10.72 0.89 12.04 20.1 30.6 493 0.57 8.58
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Figure 1 Schematic diagram of the rice pot culture
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Table 2 Changes of pH and inorganic nitrogen content in the

rhizosphere soil and bulk soil

Jeb 3 AR A =
Treatment pH NHi-N content/  NO;=N content/
(mg-kg™") (mg-kg™")
SYEEMI-MRPR L 7.8320.05a 26.34+3.29a 70.97+5.06a
SEEMI-ARMRPR L 7.73+0.12a 29.61+4.17a 65.24+4.74a
WA -MRPR L 7.63+0.09a 18.98+1.68b 65.162.00a
G- AR PR L 7.40+0.08b 27.54+1.21a 61.06+1.77a

AR N REOR AN FIAL 0 22 5 3 (P<0.05)
Note: Different lowercase letters indicate significant differences
among treatments (P<0.05).
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Figure 2 Changes in the concentration of organic acids at tillering

stage and maturity stage
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Figure 4 Gross rates of mineralization and nitrification between the rhizosphere soil and bulk soil
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