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Abstract; To explore an active method of biological replacement in controling the invasive
smooth cordgrass (Spartina alterniflora), the growth of S. alternifiora with native man-
groves K. candel and B. gymnorrhiza was conducted in the combined environmental factors of
illumination, salinity and soil texture. The 3 environmental factors were divided into 3 levels,
respectively, namely Illumination level was double cover, single cover and full exposure; Soil
texture was muddy, mud sandy and sandy; Water was seawater, brackish and freshwater. The
experiment was designed by orthogonal L, (3"'). The results showed that S. alterniflora died
within 90 days under the shadowed condition that the illuminance was less than 300 lux,
whereas the K. candel and B. gymnorrhiza seedlings grew well. The growth of K. candel and
B. gymnorrhiza seedlings needed shaded and mud soil condition while the former preferred
freshwater and the latter preferred seawater. All of the 3 species plants presented high photo-
synthetic rate under the conditions of full exposure and low salinity water.
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Table 1 Orthogonal design for environmental factors

Test Illumination Soil texture Blank Salinity

1 Jul T1 1 S1

2 I1 T2 2 S2

3 11 T3 3 S3

4 12 T1 2 S3

5 12 T2 3 S1

6 12 T3 1 S2

7 13 T1 3 S2

8 13 T2 1 S3

9 13 T3 2 S1
1. L2, 13 LT , T2 ,T3:
,S1: ,S2: .S3:

11 :Double cover, 12: Single cover, I3: Full exposure, T1: Muddy,
T2:Mud sandy, T3: Sandy; S1: Seawater, S2: Brackish, S3: Freshwa-

ter.
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Table 2 Orthogonality and variance analysis of growing height
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Table 3 Orthogonality and variance analysis of growing height

Height Height
Test Illumination Soil texture  Salinity growth(cm) * Test Illumination Soil texture Salinity growth(cm) *
1 8l T1 S1 21.041. 81bc 1 Il T1 S1 28.040. 34b
2 ol T2 S2 22.142.08bc 2 ol T2 S2 25.741.87ab
3 11 T3 S3 24, 7%+1.12cd 3 11 T3 S3 22.941.15a
4 12 T1 S3 26.941.35d 4 12 T1 S3 26.3+1.51ab
5 12 T2 S1 20.141.11b 5 12 T2 S1 24,0=%1.69ab
6 12 T3 S2 21.940. 76bc 6 12 T3 S2 22.0E1.21a
7 13 T1 S2 26.140. 85d 7 13 T1 S2 23.6+1.29ab
8 13 T2 S3 19.9+1.48b 8 13 T2 S3 23.441.49ab
9 13 T3 S1 13.440. 83a 9 13 T3 S1 25.6=+1.32ab
Kel 22.600 24.667 18.167 Bgl 25.533 25.967 25. 867
Kc2 22.967 20. 700 23.367 Bg2 24,100 24. 367 23.767
Ke3 19. 800 20. 000 23.833 Bg3 24. 200 23.500 24. 200
Range 3. 167 4.667 5.666 Range 1.433 2.467 2. 100
* . (a =0.05), Kel, * . (a =0.05), Bgl,
Ke2.Ke3 1, 2, 3. Bg2,Bg3 1. 2, 3,

The different letters indicate significant at @ = 0. 05 level. Kcl,

Kc2,Ke3 are K. candel 1,2,3.

Bg2,Bg3 are B. gymnorrhiza 1,2,3.

The different letters indicate significant at a = 0. 05 level. Bgl,

2.3 2.4
133 . 99%, CO, 0.,
24.6 cm, 4.9 mm, R
3. 3 ) 9
11T1S1, 11T3S3 .
12T3S2, 4 o 4 ,
4
Table 4 Record of photosynthetic rate
Photosynthetic rate(pmol COz + m ™2 « s71)
Test No. Habitat Ke* Sa* Bg* Sa*
1 11T1S1 3.73+0. 41ab 1.4040. 72a 1.7540. 25a 1.7040. 12a
2 11T2S2 2.97+0.21a 0.50%£0. 25a 3.52+0. 64bc 1.1340. 35a
3 11T3S3 4.127+0. 61abc 0.9340.09a 2.38+0. 34ab 0.90=+0. 35a
4 12T1S3 5.42+0. 31cd 6.87+1.15cd 6.50-E0. 82e 9.37+0.88¢
) 12T2S1 6.18-+0. 55de 5.73+0. 40bc 4,25%+0. 54cd 9.33+0.97c
6 12T3S2 5.60+0. 58cd 5.90+0. 40bb 5.62+0.67de 6.13+0.23b
7 13T1S2 7.20£0. 48e 13.60+£0. 40ce 4.35740. 39cd 9.30+0.89¢
8 13T2S3 8.6040. 43f 10.97+0.67e 6.68+0. 60e 17.60+0. 95d
9 13T3S1 4. 78+0. 58bcd 7.33%+0.30d 5.78+0. 43de 10.20+£0. 22¢
* :Sa: S. alterniflora ,K.: K. candel , Bg: B. gymnorrhiza.
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