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Abstract: Phosphorus (P) deficiency is one of the limiting factors to plant growth. However, scarce
information is available about the effect of P deficiency on the growth of Carya cathayensis. To study root
morphology, leaf photosynthesis characteristics, leaf acid phosphatase, and root secreted acid phosphatase
of Carya cathayensis seedlings, a hydroponic culture experiment with treatments of sufficient P (0.1 mmol -L™)
or deficient P (0.02 mmol -L.™") was conducted. Results showed that compared to sufficient P, the low P
treatment significantly decreased (P<<0.05) plant dry weight, plant P concentration, plant P accumulation,
root length, root surface area, root volume leaf photosynthetic rate, and stomatal conductance; however,
there were no significant differences for intercellular CO, concentration. Additionally, the low P treatment
significantly increased (P<<0.05) leaf acid phosphatase (by 135%) and root secreted acid phosphatase (by
159% ). Thus, the low P treatments with decreases in leaf photosynthetic rate and stomatal conductance,
but no differences for intercellular CO, concentration, showed that leaf photosynthetic rate was not due to
stomatal limitation. Also, for C. cathayensis an increase in acid phosphatase activity induced by a P
deficiency could be an adaptive mechanism to low P stress. [Ch, 4 fig. 1 tab. 28 ref. ]
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Figure 1 Effect of low P treatment on the dry weight and root/shoot dry weight ratio of hickory

2.2 RBERE XS L 2Bk EEE IR R 22 0

M T AL R A P A 2 AR L A B B SR BRI B AR R SO BEREAR L, AL
AN L AZ A b AR FIAR 28 0 i O o3 i R B 81191 79.4% 5 5 1EH BEWRAR L, IR AL BE 25 1
Ak R AR R B A R A 5 ) R R 89.1% 1 85.9% ., 5 IEH LB A AR L, (B AL 3 i 2 4
BRAEARE Y 73 A (P<<0.05) (% 1)
2.3 RBERMEXT LBk IR RS R R0

B FEFEAR DA AR | RER AR AR (P<0.01), MRBEAL BT IIAZBRAR | AR 1 BURITAR



242 UL Mk 2 B R 2010 4 4 J

&1 RBRAEXT LBk EERANIR RBERE S BB R ER T

Table 1  Effect of low P treatment on the concentration and accumulation of P in shoots and roots of hickory
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Figure 2 Effect of low P treatment on root length(A), root surface area(B), and root volume(C)of hickory seedlings
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Figure 3  Effect of low P treatment on photosynthetic rate(A), stomatal conductance(B), intercellular CO, concentration(C)

in the leaf of hickory
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Figure 4 Effect of low P treatment on leaf acid phosphotase activity (A) and root secreted acid phosphotase activity (B) in hickory
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