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Impact factors on seed germination and seedling survival
in Casuarina equisetifolia natural habitat
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Abstract; The sustainable protective efficiency of Casuarina equisetifolia coastal protection forest ( CCPF) in Hainan
Island has been seriously affected as C. equisetifolia itself can not regenerate naturally. In this paper, Haikou CCPF was
taken as the test area of the natural habitat, and a total of 36 treatment combinations were designed by using 5-factor 2-
level factor test method to explore the impact factors and barrier factors of C. equisetifolia seed germination and seedling

survival. The results were as follows; (1) The treatment combination with the highest seed germination rate of C.
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equisetifolia was canopy gap—not watering—sandy soil —water retention—covering soil (GJOSBM), with 37.33% of the
germination rate, which was significantly higher than those of other treatment combinations (P<0.05). The treatment
combination with the highest average plant height was canopy gap—watering—red soil-no water retention—not covering soil
(GJRBOMO) , with the plant height of 6.43 em in 53 d, which was significantly higher than those of other treatment
combinations (P<0.05). The treatment combination with the highest survival rate was canopy gap—watering—sandy soil—
water retention—covering soil (GJSBM) , with 79.00% of the survival rate for 73 d, which was significantly higher than
those of other treatment combinations (P<0.05). (2) Stand light conditions and covering soil patterns were the impact
factors for seed germination rate and germination potential of C. equisetifolia , while water retention patterns had
significant effects on seed germination speed. (3) Stand light conditions were the impact factors for C. equisetifolia
seedling plant height. (4) Watering treatment was the main factor affecting the survival rate of C. equisetifolia
seedlings. In summary, the barrier mechanism of C. equisetifolia natural regeneration unable to survive in Hainan dry
season is not for the seed germination, but for the lack of necessary water, resulting in the failure of C. equisetifolia itself
natural regeneration.

Key words: Casuarina equisetifolia coastal protection forest (CCPF) , natural habitat test, seed germination, seedling
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Table 1  Treatment factors and test combinations for the seed germination test

St IR
%f;f %ﬁiﬁeﬁ ?‘?gh\t PE7K Watering “%E\?x Walel{*%rz‘{{emion i+ Covering soil P
Teatment o binaion MG HOE Bk Rk Wt gt v ok ARk wE AEt O
G c J Jo S R D B BO M MO

1 GJSBM vV vV vV Vi v/ sea
2 GISBMO vV vV vV Vi vV Container

3 GISBOM  V vV vV v v sroup
4 GISBOMO  V vV vV Vi \/

5 GJRBM vV vV Vi Vi v/

6 GJRBMO vV vV vV Vi v/

7 GJRBOM vV VvV Vi Vv v

8 GIRBOMO  V vV Vi v/ V

9 GJOSBM vV vV Vi Vv v

10 GJOSBMO  V v vV Vi v

11 GIosBOM  V v vV Vi Vi

12 GJOSBOMO vV vV Vi \/

13 GJORBM vV vV v Vi v/

14 GJORBMO  V vV v Vi \/

15 GJORBOM  V v v Vi N

16 GIORBOMO  V/ vV v Vi \/

17 CISBM vV vV vV Vi v/

18 CISBMO vV vV vV v Vi

19 CJSBOM vV V4 vV v/ Vv

20 CISBOMO vV vV vV Vi Vi

21 CJRBM vV vV Vi Vi Vi

22 CJRBMO vV v vV v Vi

23 CJRBOM 2 Vv v/ v/ Vv

24 CJRBOMO vV vV vV v v/

25 CJOSBM vV vV vV v v/

26 CJOSBMO vV vV vV v v/

27 CJOSBOM vV vV vV Vi Vi

28 CJOSBOMO vV vV vV v Vi

29 CJORBM vV vV vV v v/

30 CIORBMO vV vV vV v Vi

31 CJORBOM vV vV v v Vi

32 CJORBOMO vV vV vV v/ vV

33 GIoDBOM  V vV vV Vi Vi o
34 GlopBOMO  V vV Vi v/ v Fm;ztul;md
35 CJODBOM vV vV Vi v/ Vv

36 CJODBOMO v vV Vi v/ Vv

. G, B ; CMGE; J. FEK; JO. AFEK; S. v+, ROZL+; D. ¥il; B. f#K; Bo. Ak, M. %+, M0. A%+, TH,
Note: G. Canopy gap; C. Crown canopy; J. Watering; JO. Not watering; S. Sandy soil; R. Red soil; D. Sand; B. Water retention;

B0. Not water retention; M. Covering soil; M0. Not covering soil. The same below.

REEHR Go( %)= N,/Nx100, H i N AR BIRhF & 28 B il 22 19 - 3 i 8], D Sy R 7 Bkl
TRERE,N AR 7 ki gk, kKZEH B BRI n WHNS HIER EZFERE, E2FH
G,=> (Dxn)/>n(d), Hrf 6, ]9 V-3 %k G.(%)=N,/Nx100,Hr N RFh+ & 2F ik 81 e =
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Fig. 3 Average seed germination potentials of
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differences at 0.05 level. The same below.
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R2 ABREHEHLES3 dHERER
Table 2 Growth of Casuarina equisetifolia
seedlings after 53 d

wamglg gk (CRoEC WA
Treatment Average plant Survival Replication
combination height (cm) plant sample
number number
CJORBM 2.23a 3.50ab 2
CJRBM 2.62a 6.33abed 3
GJSBOMO 2.76ab 6.33abed 3
CJSBM 2.78ab 6.00abc 3
GJSBMO 2.95 2.00 1
CJSBMO 3.33abe 1.50a 2
CJRBOM 3.59abe 6.00abc 3
CJORBMO 3.82abe 2.00a 2
GJSBOM 4.03abc 6.00abc 2
GJSBM 4.06abhc 12.33e 3
GJRBMO 4.38abced 6.33abed 3
GJRBM 4.88bcd 12.00de 3
CJSBOM 5.06¢d 8.00bcde 2
GJRBOM 6.23d 10.00cde 3
GJRBOMO 6.43d 9.00bcde 2
A1 Total 3.96 6.97 37
T AP A 5 B R bR R TR 0.05 K 1 &2
BFEER,

Note: Different letters of different treatment combinations in each

column indicate significant differences at the 0.05 level.
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