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Effect of high phosphate supply on P accumulation characteristics
of mining ecotype of Polygonum hydropiper

YE Dai-hua, LI Ting-xuan® , ZHANG Xi-zhou, ZHENG Zi-cheng, YU Hai-ying
(College of Resources and Enwvironmental Science, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In order to provide a theoretical basis for extracting the excess phosphorus ( P) in soil or water,
preventing non-point source pollution, it was necessary to determine the P accumulation characteristics in a mining
ecotype( ME) of Polygonum hydropiper screened as P enrichment plant earlier, with a nonmining ecotype( NME ) as
contrast. Pot experiments were carried out in a screenhouse on the farm of Sichuan Agricultural University, Sichuan
province, China in 2011. The effect of P-enriched treatment (P 800 mg/kg) on the characteristics of P
accumulation in the ME of P. hydropiper at different growth periods(4 weeks, 8 weeks, 12 weeks) was analysed.
1) With growth period prolonged, the biomass of root, stem and leaf in the ME of P. hydropiper ascended and
reached a maximum in 12 weeks at P-enriched condition. The increment of the ME was significantly higher than
that of the NME additionally. Dry weight of root of the ME with P-enriched treatment was 4. 50, 8. 12 and 3. 17
times compared with control at 4, 8 and 12 weeks respectively; and that of stem was 6. 83, 11. 47 and 15. 14 times
respectively ; while that of leaf was 5.77, 10.49 and 7. 11 times respectively. 2 ) Each organ of the ME with P-
enriched treatment showed a significantly higher P concentration comparing with control, and the P concentration

generally showed decreasing trend with the growth period prolonged. Bioaccumulation coefficient of the ME was
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more than 1; moreover, the ME was apparently higher than the NME. While its translocation rate was more than
50% , and the ME with P-enriched treatment was significantly higher which was 1. 21, 1.21 and 1. 20 times of the
no phosphate treatment, respectively. Besides, P accumulation in root and shoot of the ME with P-enriched
treatment reached 9. 76 mg/plant, DW and 105. 12 mg/plant, DW respectively, which were 2. 29 and 3. 29 times
higher than the NME at 12 weeks. 3) Activity of acid phosphatase ( Apase) in the ME reached its peak at 8 weeks.
Compared with control, the ME was obviously higher, and it was significantly higher than that of the NME with
P-enriched condition at 4 weeks and 8 weeks (P <0.05). Nevertheless, phytase activity in the ME gradually
dropped with the growth period prolonged, while it showed higher with P-enriched treatment than that of control
only at 12 weeks, and the ME was higher than the NME. The ME of P. hydropiper shows high absorption capacity
and accumulation ability of P under P-enriched condition. Thus, it can be used as a kind of ideal and stable P

enrichment material.
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Table 1 Effect of P-enriched condition on the biomass in the mining ecotypes of P. hydropiper

sk R ;i3 £ M
P treatment Growth period Root Stem Leaf
(mg/kg) (Week) ME NME ME NME ME NME

0 4 0.04+0.01 b 0.05+0.01b 0.06+0.03b 0.06+0.01a 0.13+£0.02b 0.09+0.02 a

8 0.16 +0.05b 0.11+0.01a 0.36+£0.08b 0.31+0.05b 0.59+0.13b 0.34+0.01 b

12 1.10+0.24 b 0.34%0.05b 1.39%0.27b 1.46+0.36b 2.43+0.56b 0.65 £0.06 a

800 4 0.18+0.04 2 0.120.02a 0.41+0.05a" 0.12+0.03a 0.75+0.02a" 0.09+0.02 a

8 1.30£0.08 a* 0.42+0.07a 4.13£0.30a" 2.35:0.03a 6.19+0.40a" 2.22+0.25a

12 3.49£0.00 a® 1.23+0.21a 21.04+2.47 a* 6.7720.39 a 17.28 +1.47 a* 4.21 20.64 a

¥ (Note) : ME—#" 1L A A% Mining ecotypes ; NME—IE#™ 1114755 Non-mining ecotypes ; ¥ 5 A R/MNE FRFRHRIESHEHRLER
AR RALFRR 2= 55 B (P <0.05) Different letters mean significantly different( P <0. 05) between P treatments; * 3/ [Fl— 4L EAR R4 KA R4
BRIFZERBFE (P <0.05) Means significantly different( P <0. 05) between ecotypes.
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x2 EBLETH LESHATERERNRE(g/ke)
Table 2 P concentrations in different parts in P. hydropiper under P-enriched condition
pesb GRS 1R S )
P treatment Growth period Root Stem Leaf
(mg/kg) (Week) ME NME ME NME ME NME
0 4 1.91+0.51b 1.29x0.16b 1.63+£0.14b 1.61+0.16b 2.58+0.49b 3.48+0.38 a
8 1.03+0.37b 3.73+0.10a° 1.10+£0.86 b 0.58£0.05b 2.48+0.55b 1.64+0.27Db
12 1.73+0.13a 1.68+0.78a 1.18+0.13b 0.75+0.05b 2.78 +0.45b" 1.37+0.13 b
800 4 7.09£0.61 a 4.76+£0.49a 5.25+0.26a 4.83+0.37a 5.04+0.17a 4.53+0.38a
8 3.44+£0.14a 3.18+0.15a 4.77+0.57a 3.81+0.25a 4.51+0.32a" 3.31x0.08 a
12 2.71 £0.06 a 2.90+0.16a 3.00+0.16a 3.24+0.19a 3.31+0.18a 3.21+0.22b

¥ (Note) : ME—#" 1L A % Mining ecotypes; NME—3EH™ {4 A5 Non-mining ecotypes; B{E )5 A F/NE FRFE R AR LR A R4
KM ARMLERZRBE(P<0.05) Different letters mean significantly different( P <0. 05) between P treatments; * F57~ [7] —ALFEAFEIAE K BAAR[A
ARE 2R EE (P <0.05) Means significantly different( P <0. 05) between ecotypes.
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Table 3 Effect of P-enriched condition on the bioaccumulation coefficient and translocation rate

of the mining ecotypes of P. hydropiper

Bekbm HKH BEREK HEBE
P treatment Growth period Bioaccumulation coefficient Translocation rate( % )
(mg/kg) (Week) ME NME ME NME
0 4 458. 38 548.91 73.53 71.83
8 136.91 214. 05 75.17 76. 09
12 250.23 157.38 76. 04 73.35
800 4 11.71 7.54 88.93 65.95
8 7.35 5.93 90. 71 94.26
12 5.24 5.39 91.50 88.01

¥ (Note) ;: ME—#" 11 42 %) Mining ecotypes; NME—3ER™ 1|4 755 Non-mining ecotypes.
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Table 4 Effect of P-enriched condition on the P accumulation in the mining ecotypes of P. hydropiper

BEsbE HERH T il
P treatment  Growth period Root Shoot
(mg/kg) (Week) ME NME ME NME

0 4 0.10£0.03 b 0.18 20.04 b 0.44 +0.27 b 0.47 £0.00 a

8 0.20£0.04 b 0.27 £0.06 a 0.60 £0.16 b 0.78 £0.01 b

12 1.92+0.02 b 0.69£0.20 b 6.14+0.59b" 1.84+0.05 b

800 4 0.91+0.07 a" 0.45 £0.05 a 7.3220.34a° 0.88 +0.15 a

8 4.16 £0.41 a* 0.89 +0.03 a 40.54 £2.72 2" 14.60 +0.85 a

12 9.76 £+0.63 a* 4.27+0.23 a 105.12 £0.75 a" 31.34 £0.89 a

¥ (Note) : ME—#" 1L A A% Mining ecotypes ; NME—IE#™ 1114755 Non-mining ecotypes ; ¥ 5 A R/MNE FRFRHRIESHEHRLER
AR RALFRR 2= 55 B (P <0.05) Different letters mean significantly different( P <0. 05) between P treatments; * 3/ [Fl— 4L EAR R4 KA R4
BRIFZERBFE (P <0.05) Means significantly different( P <0. 05) between ecotypes.
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Fig.1 Effect of P-enriched condition on the distribution ratio of P in the mining ecotypes of P. hydropiper

[ ¥ (Note) ;: ME—#" 114758 Mining ecotypes; NME—3ER" (1] 4 A5 5 Non-mining ecotypes. ]
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Fig.2 Effect of P-enriched condition on the activities of Apase and phytase in the roots of the ME of P. hydropiper
[ (Note) : ME—#" LI A= AE Mining ecotypes; NME—3E# [LI2£#&E) Non-mining ecotypes. i P ARINE FRFRHRLESE KB RMEILK
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HEEKPARESREZF 8 (P <0.05)Means significantly different(P <0. 05) between different ecotypes. ]
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4 5 8 R T A Bk, T7E 12 JA A Mk
SIS T RBRAL B, X W BB 5 + P A MBS
BRBIESAE R, HREAHERAGWA S HIRE
PLBEE) 50% , Tt BRI XHE R RA MR & — %,
ABTE BT FBEIR Sy TotL Bk , A it B AL 2 AT + 4R 9
ARBHTAET R B, 2 K 2R R 2 WA IR
S o L TR B R R A ML LA 96 X e Y TR A A
M ZEGRERAHEREANHERA—
I, IOk, IR R MR TR B A R T M AE 12
s R B EES (E 2) , X2 h TAEKENE
HANET B S B A A, X405 30 5Bk Y
MR WA PR Bl A T 3 B O G, LA K5 B R
B RABIEL , 1R ARG SRR, TGS
P, 7 12 A, 57 LA S 2R R PRS2 =
FAEFIARE, R ILAEREKER AT EM
XN, X BRI TSR RAEREGER , RA BRI R
PP R A RS M R R E RN —,

4 Zhg

) RBEE T, 7 AT E KA YR, BE
B RN/ TIEY WASE 7 12 Fi b
PR EIAT 105. 12 mg/plant, DW, HXF T3¢
FINASEKEN S, LA EUKEE AR , 3
BRRABERNERES,

2) MBHEET KSR R BHREE R T
AL E, BT ILAESEKZRZ B TR IL4
DEUKE 78 8 A I PE 2k DS {H ; 1R R A PRIHE
PETE 12 R R T A MEBRAL B, 5 I A B EUK S 8
JA 12 JE it B TR LA S EUKE, B A
DEUKZTE 8 A BE(E, TAEa 1A SEKE
WEA K HE R BTG, 7 ILAESEUK SR AR
P TR A R A L R O 15 A % B R A P
Z—o

3) BERHIM LB, 12 FOARBI K E R B
BRI
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