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Distribution, and Release Potentlal »of Soil Phosphorus Fractlons in Water level

Fluctuatlon Zone of the Trlbutary”ﬁay, Three Gorges Reservo{r "
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Abstract Aier Tepedted wetting drvmg cycles, the migration and fra ansformdtlon- i phosphorus in the water-level fluctuation zone ( WLFZ) are accelerated, and the
eutrophl( ation’ of tributary bays in the reservoir hecomes increasingly seriots. Sols in the WLFZ of a typical tributary of the Three Gorges Reservoir were collected, and then
phosphorus’ forms and the degree of phosphorus saturation ( DPS) were determined to analyze the phosphorus release potential. The results showed that, (D) the average contents
of total phosphorus (TP, inorganic phosphorus (IP) , and organic phosphorus (OP) of soils in the WLFZ were 771. 80, 485. 33, and 166. 30 mg-kg ™", respectively. The
non-labile IP and OP were the dominate speciation of IP and OP, respectively. @) The distribution of P forms of soils in the WLFZ was affected by wetting-drying cycle. The
contents of Ex-P and NaHCO, -Po of soils in the WLFZ were significantly higher than those in the contrasted soils, whereas the contents of Fe-P, HCI-Po, and Fulvic-Po
decreased significantly along the elevation (P <0.05). The alternative wetting-drying cycle promoted the generation of labile P and the release and accumulation of moderately
labile P of soils in the WLFZ. ()The content and proportion of hioavailable phosphorus ( Bio-P) of soils in the WLFZ were in the range of 49. 19-148.78 mg-kg ™" and
7.17%-24.78%, and the degree of phosphorus sorption (DPS) was in the range of 5. 85%-22.00%. At present, the phosphorus release risk of soils in the WLFZ was low.
The soil at 170 m elevation requires further attention. Fe-P, HCl-Po, and Fulvic-Po contributed significantly to phosphorus release. The increase in pH promoted the release
of Fe-P. Alkaline phosphomonoesterase ( ALP) was an important participant in the transformation of OP. Additionally, organic matter (OM) was the main source of OP.

Key words: Three Gorges Reservoir; water-level fluctuation zone (WLEFZ) ; phosphorus fractions; bioavailable phosphorus ( Bio-P) ; degree of phosphorus sorption ( DPS) ;

release risk
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Table 1  Physical and chemical properties of soils with altitude in the Three Gorges Reservoir
TS ERY/m oH w (kL) o (KYRL) o (FkL) w( OMi)l ALP 15 L PDE &k L
/% /% /% /g-kg /wmol - (kg+h) /wmol - (kg+h)
150 8.11+£0.07a 34.84 +4.13a 33.95+2.18b 31.21 £2.09ab  15.10 +0.72b 1.10 £0. 10d 0.61 £0.24c
FLZX 160 7.95+0.15a 35.16 £0.78a 32.88 +£2.45b 32.30 +2. 14a 34.22 £2.96a 5.30 £0.41a 2.76 +0. 56a
170 7.98 £0.17a  25.33 £4.25b 46.28 £2.62a 28.40 £2.10b 39.17 +11.92a 4.63 £0. 46b 2.25 +£0.37ab
180 8.16 £0.08a 23.30+0.61b 46.34 +1.54a 30.36 +1.11ab 15.57 +0.41b 2.26 £0.05¢ 1. 66 £0. 08b
150 8.12£0.08a 34.81 £6.67ab 23.45+6.89b 41.74 £1.6la 15.79 +£3.98ab 1.15 £0. 29be 0.55 £0. 06b
7XH] 160 6.98 £0.28b 42.49 +7.90a 30.83 +7.83b 26.68 £0.61b 17.57 £4.51a 3.57 £0. 80a 3.38 +1.05a
170 6.28 £0.19¢  40.78 £4.31a 32.60 1. 10ab 26.95 +4. 83Db 16. 81 3. 19a 1.94 £0.32b 1.25 +0. 19b
180 6.88 £0.11b 28.11 +1.84b 41.90 £1.65a 29.99 +0.99b 9.55 +0.50b 0.60 £0.07¢ 0.81 +0. 06b
150 8.16 £0.20a 44.68 £3.45a 36.47 +2.64b 18.85 +1.50b 7.34 +£0.73b 0.91 +0.23b 0.59 +0. 14b
7XPS 160 7.94 £0.04a 37.96 £5.72a 32.76 £6.14b 29.28 +1.03a 12.62 +0. 85ab 1.06 £0. 15ab 1.28 £0. 14b
170 7.10 £0.51b  34.14 £8.71a 38.78 +4.51ab 27.08 £5.73a 15.13 £5.37a 4.28 £1. 18a 3.80 +1.28a
180 7.21 £0.16b 34.01 £1.02a 45.09 +2.3la 21.90 +1.67b 11. 10 0. 66ab 2.54 £0.05b 1.33 +0.07b
1) /NG Sy ) — b S AS R R P, AN TRVNG R 30K 4 AN 22 5 35 (P <0.05)
180 —+b s b 180 Fa
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Table 2 Bioavailable phosphorus and degree of phosphorus saturation in soils with altitude in tributaries, Three Gorges Reservoir
. Bio-P
gL R/ m H i makg T PSI DPS/%
150 102.36 +5.57b 10.76 +0.54b 438.55 +59. 86a 8.69 =1.20¢
160 123.62 +6. 64ab 12.94 +0.60ab 427.55 +2.50a 10.42 +0.55¢
FLzX 170 142.29 +20.43a 13.57 +1.23a 335.15 +41.85b 14.18 +2.86b
180 126.39 +15.04ab 13.30 +£2.28ab 181.20 +3.36¢ 18.67 +1.93a
150 78.09 +12.42b 9.60 £1.82b 381.57 +142.07a 7.81 £1.93¢
ZXHI 160 148.78 +£6.13a 24.78 +2.33a 170.80 +17.95b 22.00 +0.52a
170 145.66 +6.67a 23.43 +1.01a 185.70 +£22.28b 20.70 +£0.67a
180 71.08 +2.26b 11.48 +0.27b 125.38 +4. 14b 14.09 +0.62b
150 49.19 £2.07d 7.71 £0.53¢ 302.82 +£52.83a 5.85+0.90d
ZXPS 160 101.28 +4.22¢ 16.50 £2.51b 163.34 +4.50bc 16.50 +0.53¢
170 146.83 +5.01a 21.58 +2.51a 201. 13 +30.76b 19.99 +1.78b
180 126.93 +15.93b 17.10 +2.15b 113.00 +12.00c¢ 23.73 +2.65a
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