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Abstract; Acacia confusa is an important species in coastal shelter forests. In order to explore the effects of salt and
phosphorus fertilization on leaf photosynthesis and nutrient characteristics of the seedlings. NaCl solutions were
configured in the concentrations of 0% (B,), 0.2% (B,), 0.4% (B,), 0.6% (B,) and 0.8% (B,), and
superphosphate solutions in the concentrations of 0 ¢ - kg" (P,), 0.5 g - kg (P,), and 1.5 g - kg (P,). The
photosynthesis and nutrient characteristics of the seedlings were determined after being watered by the six combined
solutions of salt-phosphorus coupling fertilization. The results were as follows: (1) Salt stress significantly inhibited the
growth and development of the seedlings, and the higher the salt content, the greater the effect. Phosphorus application
under low-salt stress was unfavorable to the growth of the seedlings, while phosphorus application under medium-high
one significantly slowed down the inhibition of the seedling growth. (2) The greater the salt stress, the higher the effects
on the photosynthesis of the seedlings. The stomatal closure degree of phosphorus application increased under low and
medium salt stress, which aggravated the effect of salt stress on photosynthesis of the seedlings. Appropriate phosphorus
application under high-salt stress could significantly improve the photosynthetic capacity of the seedlings. (3) Salt stress
significantly reduced chlorophyll content and caused harm to photosystem II. Phosphorus fertilization on the seedlings
under low-salt stress had adverse effects on chlorophyll synthesis. Appropriate fertilization of phosphorus in high-salt
stress could increase chlorophyll synthesis, stabilize cell membrane structure, and improve the potential photosynthetic
capacity of leaves. (4) Salt stress had strong interference on the contents of Fe, Mn, Na, Cu and other metal elements
in leaves. Phosphorus application under salt stress could effectively promote the absorption of some elements by
seedlings. In conclusion, phosphorus application after salt stress can improve the photosynthesis and nutrient absorption
ability of A. confusa seedlings on the whole. The results provides a theoretical basis for improving the salt tolerance and
phosphorus utilization rate of A. confusa, and have guiding significance for the sustainable management of coastal shelter
forests.

Key words: salt stress, phosphorus fertilization, photosynthesis, nutrient content, Acacia confusa seedlings
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Table 1 ~ Growth and leaf biomass of Acacia confusa seedlings under different NaCl concentrations
ke iE TR e AR 1 b AR B nf-fif B L i R AR 2 7K
NaCl ¥ & . . . . .
. Relative growth of Relative growth of Fresh weight Dry weight Relative water
NaCl concentration . .
(%) plant height ground diameter of leaf of leaf content of leaf
(cm) (mm) (g) (g) (%)
0 23.28+4.78a 1.08+0.31a 14.57+1.53a 4.05+0.58a 72.30+1.62ab
0.2 13.33+2.33b 1.03+0.27a 11.05+£2.01b 3.16+0.52b 71.24+1.97h
0.4 10.92+2.50bc 0.86+0.41a 9.04+2.03bc 2.57+0.33bc 70.91+4.46b
0.6 9.08+3.07¢ 0.75+0.45a 6.91+1.86¢ 1.69£0.38¢ 75.25+1.63a
0 FSIAFNG FRERRZE R B (P<0.05), FIE,
Note ; Different lowercase letters in the same column indicate significant differences (P<0.05). The same below.
[ [ 10.4%NaCI_10.6%NaCl < L4r :lo 4%NaCI0.6%NaCl [ a [ 0.4%NaCI_]0.6%NaCl
14 a 2 3.0
E o I0.8%NaCl 2 1.2} a [ 0.8%NaCl ) L I 0.8%NacCl
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Different lowercase letters at the same NaCl concentration indicate significant differences between different phosphorus treatments

(P<0.05). The same below.
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Effects of different phosphorus concentrations on the growth and biomass of Acacia confusa seedlings under salt stress
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Table 2 Photosynthetic parameters of Acacia confusa

seedlings under different NaCl concentrations

WA R Wi co, ...
g Ne o cdLgE g AIEE
a ~~  photosyn- Stomatal  Intercellular ransp
NaCl LY ration rate
. thetic rate  conductance CO,
concentration 2 . ( mmol -+
(pmol - (mol + m™ + concentration 2
(%) 2 N m? -
m- - S ) (p,mnl . -I)
s) mol™) s
0 11.93+ 0.24+ 282.83+ 7.95+
0.45a 0.0la 6.07a 0.41a
0.2 10.85+ 0.28+ 298.67+ 7.62+
0.75a 0.07a 17.06a 0.74a
0.4 6.60+ 0.09+ 251.83+ 3.27+
1.10b 0.03b 10.22b 1.06b
0.6 3.65+ 0.04+ 201.60+ 1.76+
0.73c 0.02¢ 42.97¢ 0.67c
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2 Effects of different phosphorus concentrations on leaf photosynthetic parameters of Acacia confusa seedlings under salt stress
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Table 3 Chlorophyll contents and chlorophyll fluorescence of Acacia confusa seedlings under different NaCl concentrations

-4 M A H s 2=
NoCUWIE  WPSEa R epmgn g TRRBTEE TER G N
NaCl Chlorophyll a Chlorophyll b loroohll , 331.“‘:1 WIthwE e RPE Yok 2
concentration content content cnorophty concuchivity F, F, SR AR
(%) (mg - ¢ (mg - &) contentl of leaf F/F,
(mg-g") (%)
0 1.67+0.06a 0.60+0.02a 2.27+0.07a 33.60=1.37¢ 115.00+3.78a  403.17+20.47¢ 0.72+0.02b
0.2 1.27+0.04b 0.49+0.11b 1.77+0.05h 46.89+3.47h 110.37+4.78b  438.67+52.66b¢  0.74+0.03b
0.4 1.21£0.02b 0.45+0.23¢ 1.6620.01¢ 59.16=1.63a 108.00+2.00b  462.00+22.91b 0.77£0.01a
0.6 0.58+0.01c 0.27+0.02d 0.85+0.02d 61.20=0.86a 111.00+4.76b  518.14+29.85a 0.73+0.03b
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AR T 8 400 3 0 e T B2 e (P95 5
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EE R R, PS AL i R il T 32 200 5%, i
R T AE 3 3 AR (BT AR N 25,2009 ) o A BIFFE 45
RARH], PR b0 T it 8, AR 3 5 AR Y
IR BE 24 R MR B AR L PN O TSP A Rl RE R
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Fig. 3 Effects of different phosphorus concentrations on chlorophyll contents and chlorophyll
fluorescence of Acacia confusa seedlings under salt stress
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Table 4 Nutrient contents of Acacia confusa under different NaCl concentrations
NaClN:Srlmffation W P K Fe 4% Mn B Mg 5 Ca Al 1 Na #i K #il Cu
(%) (g-kg')  (g-kg') (g-kg') (g-kg') (g-ke') (g-kg') (g-kg') (g-kg') (g-kg')
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Fig. 4 Effects of different phosphorus concentrations on nutrient contents of Acacia confusa under salt stress
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