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Abstract: [ Objective ] Particulate organic matter is an important component of soil labile organic matter and a sensitive index to
evaluate a change of the soil organic matter. The climate in Northeast China is very cold, so, paddy fields therein have a short
flooding period and a long non-flooding period since the soil is frozen for most of the time. However, little research has been
carried out on the incorporation of exogenous rice straw carbon (C) and nitrogen (N) into particulate organic matter in black soil
with different rice planting years. [ Methods ] A 300-day incubation experiment was conducted, in which dual-isotope-labeled
("*C/"N) rice straw was added to a cultivation chronosequence of paddy soils ranging from 0 to 85 years (0 a, 12 a, 35 a, 62 a and
85 a). Flooding incubation experiments were conducted at a temperature of 20 ‘C and a 1 cm water-flooded layer in a laboratory
for 150 days while the freezing incubation experiments were also carried out for 150 days under a soil temperature of —15 “C and
water-saturated. [ Result ] Throughout the entire incubation period, the contents of particulate organic carbon (POC) and
particulate organic nitrogen (PON) in all paddy soils from the samples with and without rice straw were lower than that in the
control soil (0 a). The contents of POC and PON in all soils from the samples with rice straw increased after 5 days of flooding
incubation, but they did not show a consistently increasing trend in the subsequent incubation period. For paddy soils of different
rice planting years, the relative contribution of the added rice straw C (N) to POC (PON) was 0.2%-13.9% (0.4%-3.8%).
0.7%—13.8% (1.4%-9.9%). At the end of freezing incubation, incorporation of the rice straw C into POC in control soil (0 a) and
12-year paddy soil (12 a) decreased significantly compared with that at the end of flooding incubation. Also, the added rice straw
N into PON in control soil (0 a) and 85-years paddy soil (85 a) decreased while the added rice straw C (N) into POC (PON) in
other rice cultivating years was still increasing. The incorporation of the added rice straw C into POC was significantly negatively
correlated with soil organic C, total N and alkaline N, and significantly positively correlated with soil C/N, available phosphorus
and microbial biomass C. In addition, the incorporation of straw N into soil PON showed a significant negative correlation with
soil organic C content. [ Conclusion ] The study showed that the longer the years of rice planting in a typical black soil of
northeast China, the contents of soil organic C, total N and alkaline N were relatively low, while the soil C/N, available
phosphorus and microbial biomass C contents were relatively high. The greater the incorporation of straw C and N into soil
particulate organic matter, the more the response of soil particulate organic matter to rice straw addition.

Key words: Double labeled ('*C/"°N) rice straw; Particulate organic carbon (nitrogen); Paddy soil; Black soil
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Table 1 Basic properties of the soil samples
EERiIRT 2R
AFRR 8"*C 3N
pH Organic carbon Total nitrogen C/N
Year /%o /%o
/ (gkg™t) / (gkg™)
Oa 5.02¢ 38.84bc 3.81a 10.20d —24.06a 6.63a
12a 5.61a 44.16a 3.67a 12.45bc -26.79¢ 3.83bc
35a 5.42ab 39.32ab 3.32a 12.80a -26.69¢ 3.67c
62 a 5.52ab 35.82cd 2.74b 12.69ab —26.00b 3.84bc
85a 5.38b 32.54d 2.52b 12.35¢ -25.52b 4.82b
EER U MAEYEY KR WEDEDER .
WA B
AR Available Microbial biomass Microbial biomass
Alkaline nitrogen Bulk density
Year phosphorous carbon nitrogen
/ (mgkg™) / (grem™)
/ (mgkg") / (mgkg") / (gkg")

Oa 324.22a 19.25b 512.89¢ 102.64b 0.90b

12a 267.34b 34.66ab 339.92d 81.90bc 0.97a

35a 238.43c¢ 35.49a 668.92a 144.72a 1.04a

62 a 218.00d 34.56ab 644.78ab 149.88a 1.01a

85a 163.55¢ 37.28a 524.07bc 83.95bc 1.16a

H: AFVNG FRERIRFEAR ] 25 53K 0.05 5.3 /K-, Note: Different lowercase letters indicate a difference between the samples at

0.05 significant level.
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W2 PR, TERIKEEFRAY 60~ 150 d 1A 4 pri
I, FEREISASE R R 150 d IR SCH T R R (18 1),
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SR A BILJTT A A X DT R 258 47 Bl 45 5 s (1) 1 S < T 3
s TEHE KSR 30 d N, FS A1 FUR: AT ML POC )
P14 AF KT T AR 25 B o R A R 14 2 SR R S R R
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Note: S, Y and SxY indicate difference between the rice straw ( S ),

the rice planting years ( Y ) and the interaction between S and A, respectively. ** and ns indicate a difference is 0.01 significant level and not

significant, respectively. Different lowercase letters indicate a difference between different treatments and the same in sampling time under

the interaction between S and Y at a 0.05 significant level.

K1 RERORA LR (R ) &
Fig. 1 Contents of soil particulate organic carbon ( POC ) and particulate organic nitrogen ( PON )
o 15 i 3 3 S 3 a o 5 i
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e ASR/ING R A ) 8% 3% B )R [R] A0 B A 22 533K 0.05 2 % /K F-, Note: Different lowercase letters indicate a difference between

different treatments the same in sampling time at 0.05 significant level.
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) X SR A HLa (&
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Fig. 2 Relative contributions of the added rice straw carbon and nitrogen to particulate organic Carbon ( POC ) and particulate organic nitrogen
(PON)
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BC-POC/(mg-kg™)
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30 60 150 300
22105k H] Incubation time/d

e ARG FRE R M R 3% 57 B )R [R) AR 1R 22 53K 0.05 % /K F-. Note: Different lowercase letters indicate a difference between
different treatments the same in sampling time at 0.05 significant level.

K3 RERORA LR () PoRIRRFRE TR (Z)
Fig. 3 Straw-derived particulate organic carbon ( *C-POC ) and straw-derived particulate organic nitrogen ( "N-PON ) in soil with double
labelled ( *C/"*N) rice straw
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Fig. 4 Incorporations of the added rice straw carbon and nitrogen into particulate organic C ( POC ) and particulate organic N ( PON ), and soil
organic C ( SOC ) and total N ( TN )
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Fig. 5 Incorporations of the added rice straw carbon and nitrogen into particulate organic C ( POC ) and particulate organic N ( PON ), and soil

organic C ( SOC ) and total N ( TN ) in different rice planting years
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