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Abstract: Phosphorus inefficient, including uptake and/or assimilative inefficient,is one of the most important factors which
restrict the crop productivity. The P efficiency varies among crop species and varieties, and can be regulated by exogenous
chemicals. In order to elucidate the mechanisms of differentia of P efficiency among varieties as guidance to crop breeding,
and to evaluate the potential of chemicals application to enhance P efficiency,soybean cultivar BX10,with high phosphorus
efficiency,and its contrasting variety BD2, were cultured hydroponically to investigate their P uptake and assimilative effi-
ciency when regulated by Propyl dihydrojasmonate (PDJ) . The results showed that accumulation of phosphorus and dry mat-
ter in soybean were decreased by low phosphorus with a higher extent to BD2 than to BX10. Phosphorus uptake and trans-
portation , however, was induced by low phosphorus through increasing in root active uptake area and values of Imax and o,
and decreasing in values of Km,Cmin as well as their derivative index 3. BX10 showed stronger P uptake than BD2 under P
stress or not,in accordance with bigger root system, especially root active uptake area. BX10 did not show a significant ad-
vantage over BD2 in uptake kinetic parameters,though a higher affinity to P occurred in BX10,indicating higher potential of
uptake in extremely low P environment,the rates of maximal intake rate and transportation were actually lower. Low phos-
phorus facilitated phosphorus assimilation into dry matter,with a higher extent in BX10 than in BD2. Under low phosphorus
stress , pretreatment with PDJ increased the accumulation of dry material and phosphorus, with a better effect on root than on
shoot,and on BD2 than on BX10. PDJ increased root active uptake areas of two low P stressed soybean varieties, however,
played little role in uptake kinetics and assimilative efficiency. The results concluded that pretreatment with PDJ can in-
crease root active uptake area in accordance with increase in P uptake and dry matter.
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BX10/CK and BD2/CK represent two varieties soaked with water and cultured with normal P,BX10/-P and BD2/-P represent two vari-

eties soaked with water and stressed with low P;BX10/PDJ-P and BD2/PD]-P represent two varieties soaked with PDJ and stressed with

low P.
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Fig. 1 Effects of PDJ on shoot dry weight( A) ,root dry weight(B) ,ratio of root to shoot( C)and total dry weight(D)

of two contrastingsoybean genotypes under low phosphorus stress
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BX10/CK and BD2/CK represent two varieties soaked with water and cultured with normal P, BX10/-P and BD2/-P represent two vari-

eties soaked with water and stressed with low P;BX10/PDJ-P and BD2/PDJ-P represent two varieties soaked with PD] and stressed with

low P. Bars labeled with different lowercases within same measurement day show significant difference at P <0.05 level.
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Fig.2 Effects of PDJ on shoot( A)and root (B) phosphorus content of two contrasting

soybean genotypes under low phosphorus stress
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Table 1  Effects of PDJ on phosphorus uptake kinetics of two contrasting soybean genotypes under low phosphorus stress
R AR IE AL Root uptake area
Imax Km Cmin o1 B
£ IR e /nmol *em~2+h~"  /pmol + 17! /ol + L7 /em +h ™! /pmol = 1,7
Total/cm? Active/cm? Ratio/ %

BX10/CK 196.251 48.672 24.801 14.353 9.352 2.944 1.535 5.247
BX10/ - P 279.276 98.015 35.096 17.463 6.237 0.305 2.800 1.379
BX10/PD] - P 294. 467 90. 693 30.799 16.752 6.814 0.586 2.458 1.998
BD2/CK 141.423 23.955 16.939 31.453 11.358 3.35 2.769 6.168
BD2/ - P 174.384 34.756 19.930 42.625 8.733 0.254 4.881 1.489
BD2/PDJ - P 159.153 40.387 25.376 38. 666 9.985 0.457 3.872 2.136

BX10/CK Fl BD2/CK F/R WA fhFl LLZRIB KR | IEH B2, BX10/- P fil BD2/- P F/R AN A LA

A1 BD2/PDJ-P /R Pi A~ F L PDT i I A 2L
BX10/CK and BD2/CK represent two varieties soaked with water and cultured with normal P,BX10/-P and BD2/-P represent two varieties soaked

with water and stressed with low P;BX10/PDJ-P and BD2/PD]J- P represent two varieties soaked with PDJ and stressed with low P.

JKE P A BN BE, BX10/PD]- P
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BX10/CK and BD2/CK represent two varieties soaked with water and cultured with normal P,BX10/-P and BD2/-P represent two varieties
soaked with water and stressed with low P;BX10/PDJ-P and BD2/PD]J- P represent two varieties soaked with PDJ and stressed with low P.

Bars labeled with different lowercases within same measurement day show significant difference at P <0.05 level.
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Fig 3 Effects of PDJ on phosphorus assimilative efficiency of two contrasting soybean genotypes under low phosphorus stress
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