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Abstract: Reclaiming the former saline-sodic wasteland as an experimental paddy field, four phosphogypsum addition treatments
were set up, namely 0 (CK), 15 (Gys), 30 (Gjg), and 45 t/hm? (Gys), to study the effects of phosphogypsum addition on soil
fertility and enzyme activity of the cultivated layer in saline-sodic paddy fields in the western Songnen Plain. The results showed
that: 1) The soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), available phosphorus (AP), carbon to nitrogen
ratio (C/N) and carbon to phosphorus ratio (C/P) of phosphogypsum treatments (Gis, G3o and Gys) were increased by
14.59%-42.86%, 14.11%-33.25%, 11.62%-26.41%, 15.53%-115.47%, 0.66%—7.55% and 4.43%-10.78%, respectively,
compared with CK treatment, with the largest increase all under Gys. 2) The activities of soil enzymes were significantly different
among different treatments, the activities of urease, leucine aminopeptidase and alkaline phosphatase were highest under Gys, the
activity of sucrase was highest under Gjy, and the activity of cellulase was highest under CK. With the increase of
phosphogypsum addition, the activities of sucrase and urease continued to increase, while the activities of cellulase, alkaline
phosphatase and leucine aminopeptidase first decreased and then increased, and the minimum values all appeared under G,s. The

geometric mean of enzyme activities was G4s>CK>G;p>Gys. 3) Under phosphogypsum addition condition, the contents of TN,
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SOC, AP and TP had the greatest effects on enzyme activities (Pseudo-F=4.6, P<0.05), phosphogypsum indirectly affected the

activities of cellulase, leucine aminopeptidase and alkaline phosphatase by changing TN and SOC contents, and the activities of

sucrase and urease by changing TN content. Overall, phosphogypsum addition significantly enhances the soil fertility of the

cultivated layer in saline-sodic paddy fields, thereby indirectly reshaping the activity characteristics of different soil enzymes and

the geometric mean of enzyme activities by altering TN and SOC contents.

Key words: Saline-sodic paddy fields; Phosphogypsum; Soil fertility; Soil enzyme
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Table 1  Variations in soil fertility of the cultivated layer in saline-sodic paddy fields under different phosphogypsum addition levels
Jopi] SOC(g/kg) TN(g/kg) TP(g/kg) TK(g/kg) AN(mg/kg)
CK 3.03+0.41c 0.29+0.01 ¢ 0.19+0.02 ¢ 19.67+2.51a 19.13+1.62 a
Gis 3.54+0.12 be 0.33+£0.01 be 0.21+0.01 be 18.80+2.31a 2333+530a
Gso 4.43 +1.24 ab 0.41 £0.09 ab 0.25+£0.04 ab 20.77+1.21a 31.97+5.70 a
Gus 5.04+£049a 0.44+0.05a 0.27+0.02 a 20.81 +0.51a 32.67+14.57 a
Ab B AP(mg/kg) AK(mg/kg) C/N C/p N/P
CK 1422+0.73 b 104.06 =891 a 10.56+1.41b 1590+ 1.04 b 1.53+0.12a
Gis 1643 +2.29b 103.20 £8.78 a 10.63+0.18b 16.63 +1.04b 1.57+0.08 a
Gso 22.81+1.45ab 107.64 £ 12.87 a 10.80 +£0.59 b 17.06 £ 1.65a 1.64 £0.09 a
Gus 30.64+£10.21a 112.03 £ 6.60 a 11.37+£0.22 a 18.62+3.38a 1.63+£033a

T RMER AT IME « frifi2s ;s PR /NG 55278 Ak BEH) 22 53 . 35 (P<0.05).
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Fig. 1 Variations in soil enzyme activity related to C, N and P cyclings and the geometric mean of enzyme activities of the cultivated layer in
saline-sodic paddy fields under different phosphogypsum addition levels
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Table 2 Ranking of soil fertility indicator contribution values
related to enzyme activity of the cultivated layer in saline-sodic
paddy fields
T 34847 TUHR{EL (%) Pseudo-F P
@ TN 37.3 5.4 0.008
= soc 37.1 54 0.006
IS
2 o Lk AP 335 4.6 0.004
a TP 33.3 4.6 0.010
C/P 19.6 2.3 0.086
| AK AN 13.9 L5 0.210
C/N 13.1 1.4 0.252
R R TK 8.9 0.9 0.466
o AK 8.1 0.8 0.456
Th . - L N/P 75 0.8 0.532
-1.0 1.0

RDAI (66.29%)

B2 BMABTARAMETHITRABEAMELIRENS
EEE MR TR O
Fig.2 RDA of soil fertility and enzyme activity of the cultivated
layer in saline-sodic paddy fields under different phosphogypsum
addition levels
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Fig. 3 Path analysis of variations in soil enzyme activity of the cultivated layer in saline-sodic paddy fields under different phosphogypsum
addition levels
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