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Table 1 Differences of environmental factors in different habitats

SRR =R R B K
Light illumination /Lux Air temperature / “C Air humidity /% Moisture content of matrix /%
e 5 BE 2R T 9053.52+10.03a 22.83+0.34a 64.02 £ 1.60c 0.36 + 0.05¢
AR E 9 054.26+9.96a 23.03 +0.34b 70.47 + 1.02b 5.81 +0.49b
TREALZE 850.30+8.63b 24.04 + 0.30c 76.04 + 1.12a 32.54+0.38

TE: RSN/ NG T3 FRoR 225 M (P<0.05), eI it 5 /K B4 3R 2L T (0~2 em) B 7K

Note: Different lowercase letters in the same column indicate significant difference (P<0.05), and the matrix water content is surface matrix (0—2 cm) water content.
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F KRR IA 3 33.5% + 3.82%, i) (& A HLZE 1Y
10K 25.27% + 2.46%( 18] 1B) .
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Fig. 1 Water content and water saturation deficit of H. subcapitata in three habitats
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Fig. 2 Average plant height, density and cumulative plant
height of H. subcapitata in three habitats
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Fig. 3 H. subcapitata on canyon karst walls and 1-5 layers of leaves of H. subcapitata in three habitats
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Fig. 4 Leaf anatomy and rhizome morphology of H. subcapitata in three habitats

Note: A. transection of H. subcapitata leaf on canyon karst walls; B. transection of H. subcapitata leaf on bank weathered rocks; C. transection of H. subcapitata
leaf in bank soil organic horizons; D. stomatal density of H. subcapitata leaf on canyon karst walls; E: stomatal density of H. subcapitata leaf on canyon karst
walls; F. stomatal density of H. subcapitata leaf on canyon karst walls; G. rhizome morphology of H. subcapitata on canyon Karst walls; H. rhizome morphology of

H. subcapitata on bank weathered rocks; I. thizome morphology of H. subcapitata in bank soil organic horizons
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Fig. 5 Roots, stems and leaves of H. subcapitata

in three habitats
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Table 2 Photosynthetic gas exchange parameters and water use efficiency of H. subcapitata in three habitats
F4% Index e A5 S BE R THT WAL R 2 WREAILERZ
IKH/MPa ~1.630 + 0.047c ~1.015+0.041b —0.705 + 0.025a
AL /mm’ 1518.00 + 98.00c 2198.24 + 102.53b 2299.00 + 158.00a

AL S E /mol H,0om ™

ZE 3% /mmol H,O'm >s™

Jifg 1] COL ¥k B /umol CO, mol ™’
SALRRHIE s

HO4 3% /umol CO,'m ™5™

7K 53 F P& /umol CO, mmol ' H,0

0.178 +0.045a
1.601 +£0.108a
420.988 + 48.439a
0.936 +£0.031a
4.820 +0.537b
3.029 £ 0.461b

0.154 +0.085b
1.704 £ 0.217a
394.325 £ 40.597a
0.804 + 0.080b
6.923 + 1.663a
4.134+£0.333a

0.175 +0.069a
1.739+0.173a
414.436 +£36.612a
0.876 +0.086b
6.075 +0.468a
3.519+£0.377ab

TE: R AR/ NG TR R 22 57 . # 4 (P<0.05) .

Note: Different lowercase letters in the same line indicate significant difference (P<0.05).
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Utilization Technology of Eucommia Ulmoides, Jishou, Hunan 416000, China )

Abstract The Dehang canyon of Xiangxi UNESCO Global Geopark is cut by the runoff of streams. As a unique
karst landform, it is an ideal area for studying plant species diversity and ecological adaptability. Collecting the clone
plants, Hemiboea subcapitata, as samples from the Dehang karst valley in Xiangxi Global Geopark, this study
measured their growth, morphology, and photosynthetic and water physiological indicators. On this basis, this study
explored the water eco-physiological adaptability of the plants to three types of heterogeneous habitats formed during
the evolution of the Dehang karst valley. These three habitats are canyon karst walls slightly weathering after water
erosion without soil covering, bank weathered rocks with little soil covering and bank soil organic horizons highly
weathering with soil covering.

The results show as follows. (1) There was only a small difference (< 2%) in the natural water content in ramet
leaves of H. subcapitata in heterogeneous habitats, while there is no significant difference in terms of relative water
content and natural saturation deficit. It is proved that they not only have a strong water maintenance mechanism but
also have no obvious difference in their recovery ability after drought. The lowest water potential of canyon karst walls
was -1.630 + 0.047 Mpa, and the highest water potential of bank soil organic horizons was —0.705 + 0.025 Mpa. It is
obvious that, in heterogeneous habitats, the water demand of ramet leaves increased significantly with the decrease of
the matrix water content, but the water potential of leaves decreased significantly. (2) There was a significant
difference in ramet growth but no significant difference in total biomass. For example, the plant heights and leaf areas
of ramets on the surfaces of canyon karst walls were significantly higher than those in bank soil organic horizons, but
there was no significant difference in the cumulative height and leaf area of total population. (3) The morphological
changes of ramets were significant. Values of lengths, diameters and root densities of stolons were listed as: canyon
karst walls>bank weathered rocks>bank soil organic horizons. The leaf thickness on canyon karst walls was nearly 60
um thicker than that in bank soil organic horizons, while the specific leaf area (SLA) decreased to 78.2%, and the
stomatal density significantly reduced to 66%. The highest stomatal density was 2,299 + 158 mm’ in the habitats of
bank soil organic horizons, and the lowest stomatal density was 1,518 + 98 mm” in the habitats of canyon karst walls.
(4) In terms of photosynthetic parameters, stomatal limit values of leaves increased significantly with the decrease of
leaf water potential in different habitats, but stomatal conductance increased significantly at the same time, so the
intercellular CO, concentration did not change significantly. However, the net photosynthesis of ramet leaves on bank
soil organic horizons only reached 69.6% of that in bank soil organic horizons. (5) The water use efficiency (WUE) of
the habitats of bank soil organic horizons was the highest (4.134 £ 0.333 pmol CO,-mmol ' H,0). When the water
deficit of leaves on canyon karst walls was the highest, the water use efficiency was the lowest (3.029 + 0.461 pmol
CO,-mmol ' H,0), only 73% of that in bank soil organic horizons. These results indicate that H. subcapitata can ensure
the relative water stability of ramets in karst heterogeneous habitats through its own water maintenance mechanism. H.
subcapitata can be adapted to the habitats of arid karst rock walls by increasing root density, stolon length, leaf
thickness and weight, and by reducing stomatal density and other morphological plasticity. It can also keep
intercellular CO, concentration by increasing stomatal conductance to maintain transpiration pull. At last, it can be
adapted to water heterogeneous habitats in karst river valleys by relatively stable growth with higher water

consumption.

Key words Kkarst valley, Hemiboea subcapitata, water use efficiency (WUE), water eco-physiological adaptability
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