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Abstract ; Artificial coastal protection forests are difficult to manage because of nutrient stress in harsh environment. To
explore the effects of salt and phosphorus stress on the seed germination and seedling growth of Casuarina equisetifolia
and Acacia confusa, we respectively watered the seeds and seedlings of the two kinds of plants with the solutions of NaCl
(salt) and KH, PO, ( phosphorus ) in different concentrations, and then determined their growth indicators,
respectively. The results were as follows: (1) High salt concentration solutions significantly inhibited seed germination
and had a certain effect on the growth of seedlings, however, the effects of salt stress on seed gemination and growth
were different. The salt tolerance of Acacia confusa seed germination was higher than that of Casuarina equisetifolia. The
biggest relative salt damage rate of Acacia confusa was 23.03% and that of Casuarina equisetifolia was 89.15%. As the
concentration of NaCl increased, the germination rate, germination potential, germination index and vitality index of
Casuarina equisetifolia and Acacia confusa seeds decreased. And the maximums of the four germination indexes of
Casuarina equisetifolia seed were 38.70% , 34.67% , 18.70 and 0.055, and of Acacia confusa seeds were 76.67%,
62.22% , 48.46 and 6.11, respectively. (2) The height and root length of the plants decreased with the increase of salt
concentration. The plant heights of Casuarina equisetifolia and Acacia confusa were 12.29 to 6.01 mm and 48.27 to 17.33
mm, and the root lengths were 8.57 to 1.45 mm and 33.41 to 5.88 mm, respectively. The biomass of root, stem and leaf
as well as root shoot ratio of Acacia confusa gradually decreased with the increase of salt concentration, but the
differences between the treatments of Casuarina equisetifolia were not obvious. 0.6% and 0.4% salt stress were the
thresholds for seed germination and seedling growth of the two plants, respectively. (3)The seed and seedling of Acacia
confusa were more tolerant to low-phosphorus environment than Casuarina equisetifolia, and there was a difference in the
optimum phosphorus concentration between the two. When the phosphorus concentration was 0.1 mmol + L™ the seed
germination rate(49.33%) , germination index (23.12%) and vitality index(0.093) of Casuarina equisetifolia, as well
as the biomass of root, stem and leaf, all reached the maximum. In the 5 mmol + L treatment, the maximums of
germination rate(81.11%) , germination potential (62.22% ), gemination index (38.23), vitality index (5.07), plant
height (54.48 mm) and root length (37.16 mm) of Acacia confusa seeds all appeared, while their germination was
inhibited in the treatment of 10 mmol - L. Therefore, when sowing the seed of coastal defense forest or planting its
seedling, the sowing or planting mode must be selected according to the soil salt and phosphorus contents.

Key words; nutrient stress, Casuarina equisetifolia, Acacia confusa, seed germination, seedling growth
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Table 1

Variance analysis of the influence of salt, phosphorus and their interaction on seed

germination and growth characteristics of Casuarina equisetifolia seeds

h NaCl 73 Phosphorus 32 H. Interactive

a5 Index

F P F P F P
K % Germination rate (%) 15.173 <0.001 1.815 0.184 20.890 <0.001
% ZEH Germination (%) 16.557 <0.001 1.097 0.411 14.443 <0.01
K ZFFEEL Germination index 45.698 <0.001 1.898 0.168 27.192 <0.001
16 J1 484 Vitality index 30.042 <0.001 3.548 <0.05 55.218 <0.001
AXFER 2 & Relative salt damage rate (%)  18.221 <0.001 — — — —
Pk Plant height (mm) 21.199 <0.001 1.266 0.340 9.894 <0.01
MK Root length ( mm) 148.642 <0.001 3.537 <0.05 14.583 <0.01
ML) Root biomass (g) 10.749 <0.001 8.521 <0.01 30.012 <0.001
2249 Stem biomass (g) 4.728 <0.05 3.502 <0.05 51.766 <0.001
A= ) Leaf biomass ( g) 6.184 <0.01 2.026 0.147 44.556 <0.001
B4 W& Total biomass (g) 10.673 <0.001 8.466 <0.01 92.024 <0.001
M5 . Root shoot ratio 13.509 <0.001 3.924 <0.05 20.445 <0.001
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Table 2 Variance analysis of the influence of salt, phosphorus and their interaction on seed

germination and growth characteristics of Acacia confuse seeds

# NaCl % Phosphorus A8 H. Interactive

FEHF Index

F 14 F P F p
K % Germination rate (%) 10.912 <0.001 3.903 <0.05 0.316 0.735
K 2 Germination (%) 15.492 <0.01 2.411 0.098 3.130 0.081
REZFFEEL Germination index 9.037 <0.001 0.222 0.946 3.238 0.075
W H1H8 5L Vitality index 21.460 <0.001 0.293 0.908 7.201 <0.01
XT3 % K Relative salt damage rate (%) 54.275 <0.001 — — — —
#k 5 Plant height (mm) 220.806 <0.001 4.043 <0.05 71.160 <0.001
H24 Root length (mm) 105.690 <0.001 2.957 0.058 93.160 <0.001
AW Root biomass (g) 29.341 <0.001 0.355 0.869 21.634 <0.001
£ ¥) 5 Stem biomass (g) 80.394 <0.01 16.230 <0.001 10.452 <0.01
A= ¥t Leaf biomass (g) 7.500 <0.001 12.772 <0.001 1.240 0.324
B4 Total biomass (g) 136.518 <0.001 2.445 0.095 5.148 <0.05
5L He Root shoot ratio 24.647 <0.001 1.266 0.340 5.940 <0.05
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Fig. 5 Differences in biomass allocation of Acacia confuse seedlings under different salt and phosphorus treatments
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