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Abstract

The alpine shrub communities distributed in Jingianghe of the
eastern Qilian Mountains are two subtypes: evergreen corious leaf
shrub community including Rhododendron capitatum + R.
thymifolium and R. przewaiskii, and alpine deciduous
shrub community including Salix cupularis, Dasiphora fruticosa,
Berberis diaphana, Caragana brevifolia, Sibiraea angustata and
Hippophae tibetica. The aspect and degree of slope are main factors
affecting the distribution of above-mentioned shrub communities.

The shrubs of Rhododendron community are low-growing and
dense. The leaf of Rhododendrons is featured with
tinsel, cereous, corious and evolute aspects. Most of species are
hemicryptophytes, phanerophytes and geophytes, meanwhile, the
therophytes and chamaephytes account for only 10.5%.

The aboveground phytomass of the community shows a single
peak curve, and it reaches the peak value (950.2 g.~'m2 DM) in August.
The community phytomass is comprised mainly by Rhododendrons,
it accounts for 72.5% of aboveground and 62.8% of underground
phytomass. The caloric values of R. capitatum and R. thymifolium are
21.94 KJ/g and 21.68 Kl/g. The caloric value order of R. capitatum
and R. thymifolium for different part is leaf > stem > root. The
aboveground net primary productivity of Rhododendron is
301.7 g/m* DM, and its total solar conversion efficiency is 0.1021%.
The community keeps a low increasing pattern during growth period;
this is one of features of climax.

The life  history of Rhodoedendrons includes 4



stages: germination stage, growth stage, pre-over-winter stage and
winter quiescent stage. The order of blooming date of Rhododendrons
is R. przewalskii, R. thymifolium, R. capitatum and R.
anthopogonoides. Afier transplanted from original habitat to Lanzhou,
the Rhododendrons appear inadaptation to new conditions, however,.
R. przewalskii has the potential adaptation among them,

The water content in leaf and stem of Rhododendrons is higher
in June, July and August and the maximum is in July. The growth
increment of stem accounts for 60% ~ 80%. The net photosynthetic
rate varies among Rhododendrons and R. przewalskii lasts longer
photosynthetic accumulation. Light repression is the adaptation of
Rhododendron community with high canopy density to environment,
it reflects the dependence of plants in alpine area on temperature
during photosynthate accumulation.

Rhoduvdendron community has the significant segregative
feature within the range of altitude from 2950 m to 3700 m. R.
thymifolium and R. capitatum are dominant in the area under 3300 m.
R. anthopogonoides and R. przewalskii appear from 3100 m.
Their coverage is increasing rapidly from 3300 m and
become constructive and dominant species. The constructive species
are replaced by R. przewaiskii from 3600 m. All shrubs except R.
przewalskii show random distribution in the lower area, however,
along with the altitude, the distribution patten of R.
przewalskii  changes from random distribution to aggregated
distribution because of its higher adaptability to harsh climate.

The weak electric signal from stem and leaf of Rhododendrons
is composed with periodic group waves, With the increase of
water culture time, the wave period occurs prolongation, The minimal
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sawtooth waves turn up within amplitudes of two single waves when
sever water loss symptom of leaf represents. In CV graphs and
DPV graphs, the summit current of oxidoreduction electric potential
is decreased significantly and the oxidoreduction electric potential
difference is increased relatively. This means the DNA of 4
Rhododendrons interact with Co(en);>. The adaptive strategy were
analyzed in quantity by the CV graphs, DPV graphs and the value of
A Ep /Azg0 on the interaction between the DNA and Co(en)33+. The
results from electrochemistry analysis are same as the result
of morphology and physiology, ie. R. przewalskii > R.
anthopogonoides > R. capitatum.

The content of organic matter (OM) in the soil of
Rhododendron community shows a saw-like fluctuation. The
available nitrogen (AN) is positively correlated with OM
(r=0.8794, P<0.01). The contents of total nitrogen (TN) and total
phosphorous (TP) behave a stable status. The contents of OM, TN
and TP have a little change in the first year after the shrub is
deforested. Meanwhile, the content of AN has a notable increase
after deforested. However, the contents of OM and AN
decreased greatly in the area where the vegetation was totally
destroyed by landslip, the TN and TP contents decreased as well. The
soil temperature and pH value within 0-10 cm increased after
deforested, and the increase is the highest in landslip area.

The rainfall-reserving rates of deforest plot (DP), landslip plot
(LP), contrast of deforest plot (CDP) and contrast of landslip plot
(CLP) are more than 95% by simulated rainfall. The function of
water conservation of the community is decreased due to disturbance

and the rainfall-reserving rate in LP is especially decreased by 3.5
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percentage units compared with CLP. However, this decrease is not
significant because the water conservation function is partly replaced
by low-water-content soil. The ability of water conservation
of community is increased by the hyper-compensating effect of moss
layer after shrubs are deforested, but the increase is not significant
either.

Threshold values of rainfall causing runoff under simulation
rainfall in LP, CLP, DP, CDP and alpine steppe plot on south-facing
slope (ASP) are 10, 13, 79, 75 and 5 mm respectively; the related
runoff are 733, 175, 9, 29 and 2840 g,.-’m2 respectively; the
runoff coefficients are 0.0458. 0.0109. 0.00011. 0.00035 and
0.284 g/m’; The erosion modulus are 3.726. 0.131. 0.016. 0.01 and
2.002 g/m’. Based on the degree of caused water and soil erosion, the
order of disturbing factors is landslip > grazing > deforest.

Moss layer plays a very important role for water and
soil conservation. The maximum water holding capacity of
live moss can reach 138% of itself weight and dried moss can reach
as high as 159%. The relationship between moss coverage and water
and soil loss is significantly negative and the soil
erosion modulus can be describedas M =1410.6e7177

(r = 0.9973, ¢ is moss coverage), the runoff coefficient can be
describedas R = 1416.2¢70% (r =0.9057, ¢ is moss coverage).

The estimated annual soil loss in LP is the highest
(193.75 kg/hm®), which followed by ASP (166.57 kg/hm?), CLP
(6.81 kg/hm®), DP (0.16 kg/hm®) and CDP (0.10 kg/hm?). Based on
the degree of damage to community, the disturbing factors follow the
order of landslip > heavy grazing > deforest > light grazing. The OM
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loss in different plots follows same order with soil loss, ie., LP
(17.83 kg/hm®), ASP (16.71 kg/hm?®), CLP (1.13 kg/hm?®), DP
(0.04 kg/hm’) and CDP (0.02 kg/hm?). Because of high degree
of correlation with soil OM content, the situation of TN loss is similar
with OM, ie., LP (0.8913 kg/hm?®), ASP (0.8828 kg/hm?®), CLP
(0.0661 kg/hm?), DP (0.0016 kg/hm?) and CDP (0.0010 kg/hm?). It is
same for TP loss with following order, LP (0.07556 kg}hmz}, ASP
(0.06996 kg/hm?), CLP (0.00354 kg/hm?), DP (0.00008 kg/hm®) and
CDP (0.00005 kgfhmg)‘ Landslip causes the most severe water and
soil loss, heavy grazing takes the second place, which followed by
deforest and light grazing. This coincides with the community
structure, population density, integrity of 3 layers (shrub, herb
and moss) and diversity in related plots.

The order of regrowth height of shrubs in DP is Salix
spp.(28.4 cm), Caragana jubata (27.1 cm), R. capitatum (24.2 cm),
Dasiphora fruticosa (23.8 cm), R. thymifolium (15.5 cm) and R.
anthopogonoides (12,6 cm). The order of their rehabilitation degree
to the height in original community is Dasiphora fruticosa (72.7%),
Caragana jubata (56.6%), Salix spp. (32.2%), R. capitatum (31.4%),
R. thymifolium (30.2%) and R. anthopogonoides (14.3%). Dasiphora
fruticosa and Caragana jubata have the highest degree of
rehabilitation and 3 Rhododendrons take the lowest degree.

The order of shrub coverage in DP is R. capitatum (10.8%),
Salix spp (7.8%).Caragana jubata (6.2%), R. thymifolium (5.0%),
Dasiphora fruticosa (4.9%), and R. anthopogonoides (0.4%). The
order of their rehabilitation degree to the coverage in
original community is Caragana jubata (10.8%), Dasiphora fruticosa
(7.8%), R. capitatum (6.2%), Salix spp. (5.0%), R. thymifolium (4.9%)
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