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Abstract: Taking seven afforestation tree species of Cinnamomum japonicum var. chenii (Nakai) G. F.
Tao, Neolitsea sericea ( Bl.) Koidz., Machilus thunbergii Sieb. et Zucc., Ilex integra Thunb., Lithocarpus
glaber ( Thunb.) Nakai, Raphiolepis umbellata ( Thunb.) Makino and FEurya emarginata ( Thunb.)
Makino in Zhoushan islands as researched objects, by means of device of generating salt mist, daily
spraying 18 mg + g salt solution for 0.0 ( the control), 0.5, 1.0 and 2.0 h, and continuously spraying
for 35 d, morphological characteristics, survival rate and dry weight of different parts of all tree species
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in growing season of the next year were measured, and accordingly, salt fog resistance of all tree species
were determined. The results show that with prolonging of daily treating time of salt fog and stressing day,
seven tree species seedlings appear different injury symptoms and the damage increasing gradually, but
injury degree of different tree species is various. Survival rate of L. glaber seedling in daily treatment of
salt fog for 0.5, 1.0 and 2.0 h, and survival rates of M. thunbergii, N. sericea and E. emarginata
seedlings in daily treatment of salt fog for 2. 0 h are significantly lower than those of the control, but
different daily treating times of salt fog have no significant effect on survival rate of C. japonicum var.
chenii, 1. integra and R. umbellata seedlings. Compared with the control, short daily treating time of salt
fog has no significant effect on height and basal diameter of C. japonicum var. chenii and I. integra
seedlings, while with prolonging of daily treating time of salt fog, their heights and basal diameters
decrease significantly. Daily treatment of salt fog for 0.5, 1.0 and 2.0 h, height of M. thunbergii, N.
sericea and E. emarginata seedlings totally decreases significantly, and height of R. umbellata seedling is
significantly higher than that of the control, but their basal diameters totally have no significant difference
with those of the control. Short daily treating time of salt fog has no significant effect on dry weights of
leaf, root, stem and total seedling per plant of C. japonicum var. chenii and E. emarginata, while with
prolonging of daily treating time of salt fog, their dry weights of different parts and total seedling per plant
decrease gradually. Salt fog treatment can significantly or extremely significantly reduce dry weights of
different parts and total seedling per plant of V. sericea, M. thunbergii, I. integra and L. glaber, and
their decreasing ranges totally increase with prolonging of daily treating time of salt fog, in which, dry
weights of different parts and total seedling per plant of L. glaber is the lowest. While salt fog treatment
has a certain promotion effect on growth of R. umbellata seedling, and leads to increasing of dry weights
of different parts and total seedling per plant with different degrees, while their increasing ranges reduce
with prolonging of daily treating time of salt fog. Salt fog treatment has different effects on weight ratios of
leaf, stem and root and root/shoot ratio of all tree species tested, in which, salt fog stress induces
defoliation of all tree species with different degrees, so, it makes root/shoot ratio of most tree species
increase, but root/shoot ratio of I. integra and R. umbellata slightly decreases. Based on experiment
result and combined with growth environment of tree species tested in Zhoushan islands, it is determined
preliminarily that salt fog resistance of R. umbellata is the strongest, that of I. integra, C. japonicum
var. chenit and E. emarginata is the second, that of M. thunbergii and N. sericea is weaker, and that of
L. glaber is the weakest among seven tree species.

Key words: salt fog stress; afforestation tree species; morphological character; survival rate; growth
index; salt fog resistance
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Table 1 Effect of salt fog stress on survival rate, height and basal diameter of seedlings of seven afforestation tree species in Zhoushan
islands"!
AN ER S5 H Ak B ) 47 1 A7 R/ %
T Survival rate of seedling at different daily treating times of salt fog
Tree species
0.0 h 0.5h 1.0 h 2.0 h
= PETE Ctnnamomum japonicum var. chenii .3Aa .0Aa .7TAa .0Aa
HEEHE C Jap h 93.3A. 80. 0A. 86.7A. 80. 0A.
FHUFTARZE T Neolitsea sericea 93.3Aa 80.0Aa 80.0Aa 46.7Ab
214 Machilus thunbergii 100.0Aa 80.0Aa 80.0Aa 26.7Bb
BGARTE llex integra 100.0Aa 100.0Aa 100.0Aa 93.3Aa
AREY Lithocarpus glaberz) 93.3 26.7 6.7 0.0
JEMABEA Raphiolepis umbellata 100.0Aa 100. 0Aa 100.0Aa 93.3Aa
1 Eurya emarginata 100.0Aa 93.3Aa 86.7Aa 60.0Ab
IR H AL BHES RIS A0 H 55/ om
ol Height of seedling at different daily treating times of salt fog
Tree species
0.0 h 0.5h 1.0 h 2.0 h
HFERE Cinnamomum japonicum var. chenii 27.3Aa 27.7Aa 25.6Aab 22.7Ab
FFLFT AR ZE T Neolitsea sericea 17.2Aa 11.1Bb 10.3Bb 8.3Bb
214 Machilus thunbergii 26.0Aa 21.8ABab 17.9BChe 10.6Cc
RLART llex integra 92.3Aa 84.7ABab 79.1Bb 77.7Bb
£18E? Lithocarpus glaber® 26.1 13.5 4.8 —
JEMHBEA Raphiolepis umbellata 16.0Ab 19.6Aa 21.1Aa 19.6Aa
A Eurya emarginata 22.9Aa 20.2ABab 18.9ABbc 16.7Bc
AT R 55 H A B[R] )7 # 1 A2/ mm
WFh Basal diameter of seedling at different daily treating times of salt fog
Tree species
0.0 h 0.5h 1.0 h 2.0 h
WRE AL Cinnamomum japonicum var. chenii 5.68Aa 5.51Aab 4.75Bc 5.11ABbe
FHLUBIAZET Neolitsea sericea 4.33Aa 3.77Aa 4.14Aa 4.14Aa
214 Machilus thunbergii 5.61Aa 4.83Aa 5.00Aa 5.36Aa
RYGARTT Ilex integra 11.96Aa 11.14ABab 10.21Bbe 9.70Bc
L8R Lithocarpus glaber® 4.33 3.39 4.00 —
JEMABEAR Raphiolepis umbellata 5.07Aa 5.30Aa 5.43Aa 4.85Aa
1A Eurya emarginata 4.78Aa 4.65Aa 4.25Aa 4.30Aa

D A7 s AR R B RS FING R4 B F R A Rl 625 H AL B [] [/ — 45 AR 7E 0. 01 1 0. 05 7K |- (925 5 i Z 1k Different capitals and small letters

in the same row indicate the difference significance of the same index among different daily treating times of salt fog at 0. 01 and 0. 05 levels,

respectively.

2 L AT IR AR AR, T B B, MOR BEE AT 7 22001 Survival rate of Lithocarpus glaber after treated by salt fog is so low without

repeated data, so, variance analysis cannot be proceeded.
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Table 2 Effect of salt fog stress on dry weight per plant and weight ratio of different parts of seedlings of seven afforestation tree species in

Zhoushan islands"

ANIRIERSE B Ab BRI ] 4y B A S ki T B/ g

NIRIEESE B Ab BRI ] 4 i A BT L/ %

R Leaf dry weight per plant of seedling at Leaf weight ratio of seedling at
Tree species different daily treating times of salt fog different daily treating times of salt fog

0.0 h 0.5h 1.0 h 2.0h 0.0 h 0.5h 1.0 h 2.0h
WBE A Cinnamomum japonicum var. chenii  3.60Aa  3.36Aab  2.78ABb 1.80Bc 49.70Aa 44.68ABab 48.14ABa  39.66Bb
FRILHT AR ZETF Neolitsea sericea 1.02Aa 0.40Bb  0.37Bb 0.28Bb 39.63Aa 25.28Bb 22.76Bb 19.76Bb
ZIA Machilus thunbergii 3.18Aa  2.16ABab 1.02Bb 1.09ABb  37.22Aa 34.31Aab  20.10Bc¢ 23.32ABbe
LA llex integra 15.35Aa 12.91Aab 9.80ABbc 6.21Bc 22.79Aa 27.16Aa 24.59Aa 22.11Aa
L8R Lithocarpus glaber® 3.36 0.64 0.06 — 44.27 18.09 3.77 —
JEM- A BEAR Raphiolepis umbellata 2.41Bb  4.69Aa  3.51ABab 2.43Bb 35.35ABbc 43.78Aa  36.95ABab 28.90Bc
s Eurya emarginata 1.24Aa 1.55Aa 1.34Aa 0.34Bb 26.00Ab 33.92Aa 29.65Aab 14.02Bc

AIEIERSE B AL B V) 2y B 6 Bk 25T B/

AIEIERSE B AL BE )4y Y25 B e/ %

i Stem dry weight per plant of seedling at Stem weight ratio of seedling at
Tree species different daily treating times of salt fog different daily treating times of salt fog

0.0 h 0.5h 1.0 h 2.0h 0.0 h 0.5h 1.0 h 2.0h
WERE Cinnamomum japonicum var. chenii  1.89Aa 1.90Aa 1.40Bb 1.33Bb 26.24ABb 26.12ABb  24.82Bb 31.10Aa
FHLEARZEF Neolitsea sericea 0.75Aa 0.44Bb 0.38Bb 0.32Bb 29.73Aa  28.66Aa 26.02Aa 30.33Aa
214 Machilus thunbergii 2.03Aa 1.43ABb  1.12Bb 1.17ABb 26.02Ab  29.58Aab  32.93Aa 27.48Aab
BT llex integra 28.45Aa  21.40Bb  17.33BCbc 14.09Cc 46.27Ab  45.95Ab 46.68Ab 51.93Aa
LK Lithocarpus glaber® 1.26 0.69 0.23 — 17.27 22.51 14.47 —
JEMABEAR Raphiolepis umbellata 1.67Bb  2.46Aa 2.33ABa  2.11ABab  26.33Aa  24.07Aa  27.26Aa  25.84Aa
1% Eurya emarginata 1.97Aa 1.78ABab 1.63ABab 1.32Bb 43.92Bb  40.27Bb 40.45Bb 53.33Aa
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ATl ER 25 H AR i 4 v ) SRR T B g

ATl ER 25 H AR BRI ) 4y v AR BT i LG %

R Root dry weight per plant of seedling at Root weight ratio of seedling at
Tree species different daily treating times of salt fog different daily treating times of salt fog

0.0 h 0.5h 1.0 h 2.0h 0.0 h 0.5h 1.0 h 2.0 h
s Cinnamomum Japonicum var. chenii 1.75ABab 2.10Aa 1.55Bbc 1.26Bc¢ 24.06Ab  29.20Aa 27.04Aab 29.24Aa
FHLHARZE T Neolitsea sericea 0.79Aa 0.59ABbc  0.70ABab  0.46Bc 30.63Bb  46.05Aa 51.23Aa 49.92Aa
214 Machilus thunbergii 2.90Aa 1.84Bb 1.50Bb 2.04ABab  36.76Bb  36.11Bb 46.97Aa 49.20Aa
LA llex integra 19.62Aa 12.85Bb  11.44BCbc  6.82Cd 30.94Aa  26.89Ab 28.73Aab  25.96Ab
A HED Lithocarpus glaber” 2.87 1.78 1.30 — 38.46 59.39 81.76 —
JEM- A BEAR Raphiolepis umbellata 2.34Bb 3.27ABa  3.08ABab 3.68Aa 38.32Bb  32.14Bc  35.79Bbc 45.27Aa
A4 Eurya emarginata 1.38Aa 1.15ABab 1.27ABa 0.80Bb 30.09Aab 25.81Ab 29.90Aab  32.65Aac

AIRIERSE B AL BEI 1)y A Sk BT B/ g

ANTFIER 25 H AL PR (] 1 AR e L

A Total dry weight per plant of seedling at Root/shoot ratio of seedling at
Tree species different daily treating times of salt fog different daily treating times of salt fog

0.0 h 0.5h 1.0 h 2.0h 0.0 h 0.5h 1.0 h 2.0h
WFEAE Cinnamomum japonicum var. chenii  7.25Aa 7.36Aa 5.72ABb 4.39Bc 0.32Ab 0.42Aa 0.38Aab 0.42Aa
FHUHTAZET Neolitsea sericea 2.57Aa  1.42Bb 1.45Bb 1.07Bb 0.44Bb  1.04Aa 1.17Aa 1.12Aa
21 Machilus thunbergii 8.11Aa 5.43ABb 3.63Bb 4.30ABb 0.61Bb 0.59Bb  1.01Aa 0.98ABab
BLGET llex integra 63.42Aa  47.16ABb  38.57BCbc 27.12Cc 0.45Aa 0.37Ab  0.41Aab 0.36Ab
L8R Lithocarpus glaber® 7.49 3.11 1.59 — 0.65 1.55 4.48 —
JEMABEAR Raphiolepis umbellata 6.41Bb  10.42Aa 8.92ABa 8.22ABab  0.66Bb 0.48Bc  0.57Bbe 0.85Aa
1R Eurya emarginata 4.59Aa 4.48Aa 4.24Aa 2.47Bb 0.44Aab  0.35Ab 0.44Aab 0.50Aa

D AT R F R E FUING R B 2R A [R5 55 B AL BRI ][R — 8 AR 7E 0. 01 F1 0. 05 /K 1 (2% 5 B3E 1 Different capitals and small letters

in the same row indicate the difference significance of the same index among different daily treating times of salt fog at 0. 01 and 0. 05 levels,

respectively.
P GRS A IS BRI R AR, T E AR, SO A

repeated data, so, variance analysis cannot be proceeded.
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