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Absorption and Utilization Characteristics and
Potential Mechanism of P of Abies fabri Seedlings
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Abstract: Sampling potted test of way was adopted under the action of different forms of phosphorus in Abies fabri responses of seedling bio—
mass root zone soil available phosphorus content change and its soil pH and organic acid in root exudates of Abies fabri in the context of the
relationship between seedling characteristics to study p uptake and utilization of potential mechanisms. Results showed that the phosphorus
promoted the accumulation of biomass of seedlings of Abies fabri but the cumulative amount of phosphorus formed in different ( ¥ =27.1 P
< 0.001) . Added Ca-P biomass in the lowest followed by Al and Fe-P Py-P and K-P. Phosphorus ( ¥ =30.5 P < 0.001) on seed—
lings of Abies fabri had a significant impact on phosphorus efficiency of demand. Seedlings of Abies fabri phosphorus efficiency in K-P treat—
ment of the demand the highest in the Ca-P and Fe-P under the lowest phosphorus use efficiency was the opposite. Abies fabri seedlings in
rhizosphere soil available phosphorus content was higher in rhizosphere soil rhizosphere and non-rhizosphere soil available phosphorus value
increase with increase in phosphorus concentration. Root zone-available phosphorus content of the root zone difference had significant correla—
tion with pH pH decline that root zone was the root seedlings of Abies fabri direct cause of soil available phosphorus content increased in the
region. Root of the root zone of oxalic acid content difference and non-difference of rhizosphere pH were correlated description of organic
acids in root exudates especially oxalic acid was the direct reason leading to lower rhizosphere pH thus seedlings of Abies fabri insoluble
phosphorus in soil of main mechanisms.
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Table 1  Different forms of phosphorus and different concentrations of P K in different organs of Abies fabri nutrient content and N: P ratio
P p (mg * kg™') P concentration P (%) P fraction ]
(mgeg™)
Source Root Stem Leaf Root Stem Leaf Leaf K
K-P 86.63 +7.31bc  72.14 £7.30b  137.45+9.84c 19.04 £0.86ac 33.53 £2.23ab 47.43 +1.50ac  0.62 +0.03bc
CaP 70.35 £9.33ab  33.64 +7.27ac 105.32 £15. 10abe 27.94 +4.63bd  28.85 +4.80a 43.21 +5.25abc  0.48 £0.03a
Al-P 82.28 +11.96ab 55.00 £7.31bc 136.13 £4.63c 23.90 +0.88ab  27.70 £+0.75a  48.40 = 1.44c¢ 0.61 £0.01be
Fe-P 51.25 +7.20ac  53.26 £4.78bc 83.06 £12.23ab  19.29 +1.51c¢  37.94 £3.04b  42.77 +2.55ab 0.67 £0.01c
Py-P 100.55 +12.15b 56.78 £4.89bc 109.43 +7.26bc  30.94 £2.22d  28.68 +2.61a  40.38 +1.99b 0.54 £0.02ab
. CK ; KP KH,PO,; CaP CaHPO, «2H,0; AlP AIPO,; FeP FePO, «4H,0; Py-P phytic acid
a
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E2 The usage of phosphorus requirement of Abies fabri seedlings under the action of different forms of phosphorus efficiency
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Table 2 Difference of the root zone and non root zone pH

pH.

~

~

available phosphorus organic acid acid phosphatase and rhizosphere colonization rate

pH Available P Oxalic acid Succinic acid APase activity AMF
CK 0 3.17 +1.15a 0.25 20.0la 0.01 +0.00 0.09 =0.0la 17.09 £0.59a
K-P 0.18 8.13 +1.00b 0.09 +0.00ab 0.02 +0.02 0.03 +0.01b 42.50 +3.54b
Cap 0.03 4.14 +1.54 ac 0.14 %0.05ab 0.04 0.01 0.06 +0.02 ab 32.70 +1.84 be
AlP 0.10 4.22 +1.49 ac 0.05 +0.04b 0.01 +0.00 0.06 +0.01 ab 24.57 £3.63 ac
Fe-P 0.15 5.77 £0.79¢ 0.03 =0.02b 0.00 =0.01 0.03 =0.00b 26.63 +4.77 ac
Py-P 0.10 6.08 £0.74c 0.06 +0.00b 0.01 £0.01 0.03 +0.02b 23.17 £0.23 ac
3 Pearson
Table 3 Pearson correlation analysis
pH Available P APase activity AMF Oxalic acid Succinic acid
pH 1.00 0.89* * -0.31 0.61 -0.77" -0.24
Available P 0.89% * 1.00 0.01 0.74 -0.54 0.01
APase -0.31 0.01 1.00 0.36 0.71 0.49
AMF 0.61 0.74 0.36 1.00 -0.29 0.56
Oxalic acid -0.77" -0.54 0.71 -0.29 1.00 0.18
Succinic acid -0.24 0.00 0.49 0.56 0.18 1.00
(%P <0.01 %% P <0.05,
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