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1
Tab. 1 Difference on the soil water content between windward slope and leeward slope
/m /em 1% 1% 1% 1% 1% /%
0~10 1.63 £0.36Bb 0.08 +£0.02Dc 0.55+0.19Cb 2.71 £0.19Ab  1.24 +1.17
10 10 ~20 2.91 £0.15Aa 1.79 +0.28Ba 1.38 £0.07Ca 2.78 £0.13Ab  2.22 +0.75 1.89
20 ~30 2.66 £0.23Aa 1.21 +0.14Db 1.74 +0.31Ca 3.25 +0.10Aa  2.22 +0.91
0~10 0.36 £0.10Ab 0.08 +0.01Cc 0.33 +0.14Ab 0.21 +0.03Bb  0.25 +0.13
30 10 ~20 2.04 £0.18Ba 0.37 +£0.06Db 0.87 +0.14Ca 2.57 £0.07Aa 1.46+1.02 1.12
20 ~30 1.94 £0.32Ba 0.54 £0.01Ca 0.72 £0.05Ca 3.37 £0.89Aa 1.64 +1.31
0~10 0.29 £0.12Bb 0.15 +0.10Bb 0.59 +0.26Aa 0.69 +0.24Ac  0.43 £0.25
50 10 ~20 0.64 £0.14Ba 0.31 +0.15Bab 0.50 £0.06Ba 1.42 +0.54Ab  0.72 +£0.58 0.78
20 ~30 0.74 £0.03Ba 0.46 £0.17Ba 0.49 £0.05Ba 3.04 +0.28Aa 1.18x1.24
0~10 0.65+0.66Bb 0.22 +0.09 Cb 0.24 +0.07Cc 1.88 +0.36Ab  0.75+0.78
70 10 ~20 1.88 +0.09Ba 0.36 £0.08Ca 0.61 £0.02Cb 1.79 £0.15Aa 1.16+0.78 1.08
20 ~30 2.12 £0.20Aa 0.41 +0.03Da 0.41 +£0.09Ca 2.36 +0.07Bb  1.32+1.06
. ; 26.3% ~48.7%
( 2). 3.3~6.2C.
10 m (70 m) 3~12
2 .
Tab. 2 Difference on the wind speed humidity temperature between windward slope and leeward slope
10 m 30 m 50 m 70 m
7 19 0.72 £0.5 0.54 £0.5 0.72 0.3 0.08 0.1
/(mes) 9 27 1.94 £0.9 1.08 £0.7 0.84 £0.5 0.14 +£0.3
9 30 7.04+£1.6 6.48 £1.4 5.74 £0.7 1.9+0.3
7 19 45.10+9.0 46.20 +11.3 41.30 £8.7 35.70 £5.0
/% 9 27 57.90 £15.0 49.88 +17.0 50.16 £19.0 43.52 +17.3
9 30 47.60 4.7 42.30 8.2 43.20 £4.9 32.00 £9.5
7 19 37.80 £3.1 37.80 +4.5 39.10£3.8 41.10 2.8
/°C 9 27 26.90 £3.2 30.60 £5.1 30.90 £6.0 33.10 £6.1
9 30 18.40 £1.6 19.90 £3.1 18.60 £1.9 23.80+£3.7
10 m 70 m
2.2
2.3
N ’. 2.3.1
70m( (p<
) 10 m( ) 0.05)( 4). 10 m
( 3). 70 m 30 50 70 m
50 30 10 m 14.8% 35.2% 35.8% 31.9% 22.3%.
33.2%. 10 m
(p<0.05).
70 m( ) 70 m
10 m( ) ( . 10 m
3). 70m 30 50 70 m 61.9% 12.9% 5.4%.
50 30 10 m 10. 0% 22.2% 22.2%

(p <0.05)
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30m 50 m 10 N N 25.2% 23.6%
m 44.3% .

3
Tab. 3 Difference on brand characteristics of L. mollis grown on windward slope and leeward slope
/m /em /em /em /em /em
10 30.7 +3.7Ch 43.1 £6.8Bc 48.2 £3.8Ac — 40.7£7.9
0.7 £0.2Aa 1.0 +£0. 1Bbb 1.0+0.1Bb — 0.9 +0.2
30 26.4 £1.9Bc¢ 46.4 £5.6Ac 47.5 £3.9Ac — 40.1+9.9
0.7 +0.1Ba 1.0 £0.1Ab 1.0+0.2Ab - 0.9+0.1
50 29.9 £6.2Bbc 51.6 +6.7Aa 60.1 £8.1Ab — 47.2 4.7
0.7 £0.1Ba 1.1 +0.1Aab 1.2 £0.2Ab — 1.0+0.2
70 37.9 +5.4Ca 52.9 £5.4Bb 71.9 £8.4Aa — 54.2 £4.3
0.8 £0.1Ca 1.2 +£0.2Ba 1.4 +£0.1Aa — 1.1+0.3
4
Tab. 4 Comparison of root system characteristics of L. mollis grown on windward slope and leeward slope
/m /em /em /em /em /em
5.54 £1.26Bb 8.63 £2.36Aa 9.41 £1.04Aa 9.50 £1.60Aa 8.27 +1.86
10 5.23 £1.75Bb 5.30 £0.84B 4.54 +0.89Bb 6.55 £1.74Aa 5.23+0.84
0.52 +0. 14Aa 0.37 £0.09Ba 0.49 +0.08Aa 0.53 +£0.08Aa 0.47 £0.07
4.15 +1.4Cc 4.72 £0.74Cc 8.83 +1.30Aa 6.67 £1.25Bb 6.09 +2.12
30 2.93 £0.67Ac — 3.03 £0.76Ac 3.75 +1.14Ab 3.23+1.66
0.41 +0.16Aa 0.34 £0.12Aa 0.36 £0.08Ab 0.44 £0.11Ab 0.38 £0.04
5.88 +0.88BCh 5.69 £0.99Ch 6.95 £1.20Ab 6.54 £1.74ABb 6.27 +0.58
50 4.54 £0.75Aa — 4.50 +£0.87Bb 4.86 £1.80Aa 4.63 £2.80
0.39 £0.12Ba 0.34 £0.13Ca 0.48 £0.09Aa 0.28 £0.09Cc 0.37 £0.08
7.21 £1.10Aa 7.14 £0.94Bb 7.56 £1.30Ab 5.13 +1.16Bc¢ 6.76 +1.10
70 5.87 £0.81ABb 5.51 +£0.72B 5.29 +1.30Aa 3.17 £0.28Ch 4.96 £1.40
0.48 £0.13Aa 0.32+0.11Ba 0.39 £0.12Bb 0.35 £0.05B¢ 0.39 £0.07
10 m
10 m 10 m
10 m 30 50 70 m 94. 1%
30 50 70 m 23.7% 27.0% 101. 1% 122.9%.
20. 5%
(p<0.05) . 2.3.3
2.3.2
18
(p<0.05)( 6)
( 5) . 10 m
46. 6%
10 m
30 m 30m 50 m 3.5% 4.3%
10 m 30
50 70 m 30.9% 21.8% 36.7%, 10 m
30 50 70 m 63.2% 40.9% (46.7% ~52.5%)
67.6% (p <0.05). (12.8%)
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5
Tab.5 Comparison on shoot characteristics of L. mollis grown on windward slope and leeward slope
/m /em /em /em /cm /em
27.00 £1.83 0.00 £0.00 0.00 £0.00 23.78 £4.02a 25.39 £2.28
10 3.00 +1.35 0.00 £0.00 0.00 £0.00 7.04 £1.62a 5.02 £2.86
0.40 £0.14 0.00 £0.00 0.00 +£0.00 0.62 £0.05a 0.51 +£0.16
27.86 £1.57 0.00 £0.00 0.00 £0.00 12.25 +£1.04b 20.06 £11.04
30 2.00 +£0.50 0.00 £0.00 0.00 £0.00 5.38 £1.94b 3.69 +£2.39
0.50 £0.005 0.00 £0.00 0.00 £0.00 0.38 £0.08¢c 0.44 £0.09
0.00 +£0.00 0.00 +0.00 0.00 +£0.00 11.83 £1.79b —
50 0.00 £0.00 0.00 £0.00 0.00 £0.00 5.78 £1.59b —
0.00 £0.00 0.00 £0.00 0.00 £0.00 0.44 £0.05b —
0.00 £0.00 0.00 +£0.00 0.00 +0.00 10.67 £1.73b —
70 0.00 +£0.00 0.00 £0.00 0.00 £0.00 5.15+1.92b —
0.00 £0.00 0.00 £0.00 0.00 £0.00 0.37 £0.07¢ —
6
Tab. 6 Comparison of biomass partitioning ratio between leaves on the surface and leaves under sand of
L. mollis on windward slope and leeward slope
/m 1% 1% 1% 1%
10 / 87.23 £0.21Ab 100. 00Aa 53.36 £9.99Bb 47.54 +8.64Bb
/ 12.77 £0.43Ba 0.00Ba 46.64 £9.99Aa 52.46 +£8.64Aa
30 / 100. 0Aa 100. 0Aa 96.47 £1.52Aa 100.0Aa
/ 0.0Ab 0.0Aa 3.53 £1.52Ab 0.0Ab
50 / 100. 0Aa 100. 0Aa 95.66 £2.65Aa 100. 0Aa
/ 0.0Ab 0.0Aa 4.34 £2.65Ab 0.0Ab
20 / 100. 0Aa 100. 0Aa 100. 0Aa 100. 0Aa
/ 0.0Ab 0.0Aa 0.0Ab 0.0Ab
2.3.4 16.2% 8.3% 6.7% 5.7%.
10 m
N N 10 30
50 70 m
0.6% 0.1% 0.3% 0.2%.
~ ~ (p <0. 05) . 10 m
(p<0.05)( 7). (92.8%) (5.7%) .
10 m
10 30 50 70 m (p<
45.9% 0.01) . 10 m
85.4% 89.1% 92.8%. (93.2%)
10 m (69.9%)
(1.2%) .
10 30 50 70 m (86.2% ~97.9%)
37.3% 6.3% 3.4% (1.4%)
1.4%; (0.2%)
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7
Tab.7 Comparison of the ratio of the dry and fresh weight of each part of L. mollis to
the total dry and fresh weight underground mass on windward slope and leeward slope
/m /% 1% 1% 1% 1% 1% 1% 1%
10 — — 63.9 +3.0Ab 69.9 £4.7Ab 51.1 £2.0Bb 56.9 +3.4Ab 45.0 +2.5Bc¢ 56.5 +5.9Ab
/ 30 70.6 £4.9Ac 79.3 £5.9Ab 87.7 +5.4Aa 89.6 £8.4Aa 77.1 £5.1Aa 80.2 £0.5Aa 92.1 +7.8Aa 92.4 +8.9Aa
50 81.0+£0.1Ab 92.9 +3.7Aa 87.1 £6.3Aa 94.2 £2.2Aa 76.4 +9.5Aa 78.8 £6.9Ba 85.7 £0.0Ab 90.2 +0.9ABa
70 92.0+1.5Aa 97.9 £1.0Aa 87.6 +2.8ABa9%4.9 +1.1Aa 82.4 +6.0ABa86.3 +4.3Ba 88.8 +4.0Bah92.1 +2.8Ba
10 80.6 +2.4Aa 93.2 +0.7Aa 20.3 +0.4Ba 20.6 +6.8Bb 11.7 +2.7Ba 8.9 £5.4Ba 27.0 +11.7B 24.5 +11.8B
/ 30 17.1 6. Ab 16.1 +7.2Ab — — 12.3£0.6Ba 9.07 +1.7Ba — —
50 8.9+3.6Ab 5.3 +3.9Ab 2.7+0.9Ab 1.3+0.3Ab 8.4 +5.2Aa 7.1+3.0Aa — —
70 — — 7.5+1.5Ab 3.3+0.7Bb 3.5+1.8Bb 2.3+1.0Bb — —
10 15.5+0.5Ca 5.6+0.0Ca 15.8 £2.6Ba 5.6 +0.0BCa37.2 +0.7Aa 34.1 +2.0Aa 25.4 +10.2Cal7.8 +6.3Ba
/ 30 10.1 +£2.9Aab 4.4 +1.4Aab12.3 £5.4Aa 4.4 £1.4Aa 10.7 £5.7Ab 10.7 £2.2Ab 12.9Aa 13.8Aa
50 10.1 £3.5Aab 1.8 +0.1Bc 9.1 +2.7Aa 1.9+0.1la 15.2+4.7Ab 14.15 +3.8Ab11.8 +0.4Aa 8.7 +1.2ABa
70 8.0+1.5ABb2.1+1.0Bbc 8.6 +2.5ABa 2.1 +1.0ABal4.1 +7.9Ab 11.5 +5.4Ab 9.1 +3.7Ba 7.3 +2.8ABa
10 3.9+1.8 1.2 0.7 — — — — 2.6+0.6a 1.2+0.3a
/ 30 0.7+1.0a  0.2+0.2a — — — — 0.6 +0.0a 0.2 +0.0a
50 — — — — — — 2.5+£0.4a 1.1+0.3a
70 — — — — — — 2.19+0.3a  0.64 +£0.0a
2.3.5 30 50 70 m 59. 4%
29.9% 58.2%.
10 m (5.7)
( 8). 10 m
8
Tab. 8 Difference on root-cap ratio of L. mollis grown on windward slope and leeward slope
/m 1% 1% 1% /% 1%
10 5.41 £0.78Bb 3.65 +0.35Ba 2.11 £0.07Cc 5.00 £0.42Ab 4.04£1.62
7.72 £1.20Ab 5.53 +1.01Bb 2.68 +£0.09Ch 6.77 £0.40ABa 5.67 £2.19
30 12.55 £2.60Aa 4.77 £1.25Ba 6.18 £+0.71Ba  15.17 £6.07Aa 9.07 +4.99
12.35 £4.99Aa 8.01 £2.06Bab  5.82 +0.34Ba 9.98 +2.32Ba 9.04 £7.41
50 9.41 £1.38ABb 5.21 +0.64ABa 3.55+1.39Bab 7.63 £3.67Ab 6.45 +1.90
) 11.23 £4.12Aa 8.26 +1.79Bab  3.73 +1.29Bb 6.25 +£2.99Ba 7.37 £1.28
70 8.02 +0.98Bb 7.83 £0.69Ba 4.08 £0.91Bb 8.49 +2.23Ab 7.11 £1.94
12.08 +4.84Ab 10.86 +2.60ABa 5.96 +1.20Ba 6.98 £1.78ABa 8.97 £2.96
3 3.1
10 m s . ( 3-~5)
; 70 m R N 10 m N
N : 70 m
( 1-~2). .
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Morphological Plasticity of Leymus mollis in Response to
Different Environment in the Coast

QIANG Shengbin  SONG Yu ZHOU Ruilian

( a. Asset Department; b. School of Life Science Ludong University Yantai 264039 China)

Abstract: It is not known how Leymus mollis can survive in different environments. In this study the plant
height leaf width and length root architecture and sprout characteristics were analyzed in the leaves of L. mollis
grown in the location of 10 30 50 m( windward slope ) and 70 m( leeward slope ) far away from high tide
line to understand relationships between greater ecological amplitude of L. mollis and morphological plasticity.
The results showed that there were significantly differences in wind speed temperature humanity sand burial
between windward slope( 10 m far from high tide line) and leeward slope( 70 m far from high tide line) where
L. mollis grown. At the same time there were significant differences in branch and root architecture and the
strategy of material partitioning between L. mollis grown on windward slope and leeward slope in different sea—
sons( P <0.05) . L. mollis grown on windward slope( 10 m) where it frequently exposed to strong wind blo—
wing and sand burial had lower plants shorter and wider blades smaller leaf area largest rhizome diameter

larger root spacing lots of new roots lots of thizome buds with deep and thick and smaller root—cap ratio. How—
ever L. mollis grown on leeward slope( 70 m) where there were not strong wind blowing and sand burial had
higher plants longer blade smaller rthizome diameter smaller root spacing fewer new roots lots of old sand
plant roots fewer of rhizome buds with shallower and tiny and larger root-cap ratio. L. mollis grown on wind-
ward slope( 10 m) partitioned more materials to new roots rhizome and buds while those grown on leeward
slope( 70 m) partitioned more materials to old roots. L. mollis was sand plant which can not only survival in en—
vironment with frequent sand burial highly salinized soil strong winds blowing the mobile sand( 10 m) but al-
so in environment with higher temperament drought semi-fixed sand( 70 m) . It indicated that L. mollis had
greater ecological amplitude which was correlated with its morphological plasticity and strategy of material par—
titioning. It could be the key for L. mollis to live in different environment through regulating branch and root ar-
chitecture mode of materials partitioning to take maximize advantage of environment and adapt to the environ—
ment and reduce environmental damage.

Keywords: Leymus mollis; environmental heterogeneity; biomass; morphological plasticity; morphological char—

acteristics



