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Regulation of Nitrogen and Fulvic Acid on Soil Organic Carbon and Aggregatesin Saline Sail
MA Liyan"’, YAO Rongjiang', YANG Jinsong"™

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 College of Environmental Science and
Engineering, Yangzhou University, Yangzhou, Jiangsu 225000, China)

Abstract: In order to disclose the improvement effects of fulvic acid on soil with saline-alkaline disturbance and fertilizer
effects under different nitrogenous fertilizer levels, afield experiment was conducted with the newly- reclaimed soil in the coastal
tidal flat under rice-wheat cropping rotation. The effects of fulvic acid and different nitrogen levels on soil salinity control and
soil fertility improvement were studied by measuring soil electric conductivity, pH value, organic carbon and the content and
stability of soil aggregates. The results showed that fulvic acid could effectively reduce salt content in topsoil. When the nitrogen
level was 300 kg/hm?, the effect of fulvic acid were best on decreasing soil electric conductivity and pH value of topsoil (0-20 cm).
Fulvic acid could effectively improve soil structure, compared with the nofertilizer control, water-stable macro-aggregates (>2mm)
under the nitrogen level of 300 kg/hm?increased by 18.6% in wheat season and 13.8% in rice season, and the mean weight
diameter of aggregates increased by 38% compared with the conventional fertilization treatment. In the initial stage of
reclamation, the nitrogen level had a greater impact on organic carbon content of topsoil than fulvic acid. Compared with low
nitrogen (225 kg/hm?) and high nitrogen (325 kg/hm?), the moderate nitrogen (300 kg/hm? ) increased total organic carbon
accumulation in two seasons increased by 31.0% and 120.0% respectively. By comprehensively considering the effects of soil
improvement, decrease of soil salinity, increase of water-stable macro-aggregates content, its stability and organic carbon content,
fulvic acid combined with the appropriate amount of nitrogen is recommended as the optimal fertilization for the slight and
moderate saline-alkali soil.
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Fig. 1 Changes of soil electric conductivity in 0 - 40 cm depths under different treatments
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Fig.2 Changes of soil pH in 0-20 cm depth under different treatments

Qb3 <0.053 mm [ SRR E R ) KA
Z, 5 CKO 5 CK1AML, #IEmMRA AR KT-ab
B ERN >2 mm FIRAEE &, i FIN2 4035y
S AN 18.6% 1 22.9%; I EFEL <0.053 mm 1K
RS, Hoh FIN2 ZbBE53 IR 17.7%F1 18.7%;
-AbEER] 0.053 ~ 2 mm A RIA A AR L 22 RN
/NFEZE, FIN2 Ab3 AR >2 mm R IR S b
JF1<0.053 mm H R 5 SRR, 5 CKO FI CK1

0>=2 mm @ 0.25~2 mm
o 0.053~0.25 mma <0.053 mm
60 a
_ a
= 5 L
é 50 a b T
bl s B

FIN2 FIN3

FINI
dib 1t

CKO  CKI

FHEG, >2 mm RS &3 N 13.8% Fi 14.5%;
EKFEZEAI G, &AbFE 0.053 ~ 0.25 mm ARk & &
¥isahn, FRUITEIA SRR S5 14 (<0.25 mm) s bk
# M <0.053 mm [fi] 0.053 ~ 0.25mm ZEt& 554k ke,

- 48 A SRR 35 T AR (MWD) 2 S ke -+ 32 A
RARFAE PR E B R, MWD i8R 2 B 33 K A 5
EEMZE, HEbURMEE TR, R thiEE,
ME 47T LIAE T, CKO 5 CK1/hNEZ MWD & Tk
FiZe, RHPEEEAFHBERN LA ; KREES/N
F 7 FIN2 4b 3 MWD ¥, H/NEZ MWD 8K
R4 10.3%, 1) FIN1 5 FIN3 ZbHi/NAZ Z45 K
T2y WK 7.1% 1 15.7%, EU R RA S5 EA
Qb PRI AS T F - 38 A SR AR e T A B , D PR T
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Fig. 3 Sizedistribution of aggregates in topsoils under different treatments
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Fig. 5 SOC contents under different fertilization treatments
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Fig. 6 SOC content in water-stable macro-aggregates in wheat season and its correlation between total organic carbon content
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