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Abstract Hippophae tibetana is the most advanced species in its genus and also a widely distributed species in the Qinghai-
Tibetan Plateau, China. But, so far no ecological study on this plant has been undertaken. This paper aims to investigate the habitat
types, environmental factors and phenotypic variation of H. tibetana along an altitudinal gradient in the Rongbu Valley in the area
of Mt. Everest. Based on the survey of plots, TWINSPAN and DCA were performed to classify the habitat types and find main
environmental factors. The regression analysis was performed to know how the altitude affected the leaf width, leaf length, base
diameter, height and coverage of H. tibetana. At the same time, the relationship between coverage of H. tibetana and its location
distance from riverside was also detected. The results of TWINSPAN and DCA showed that the habitat of H. tibetana could be
classified into five types, gravel riverside, shrub grasslands, sandy riverside, meadow and Sal/ix forest. DCA results also indicated
that both altitude and soil moisture were the main environmental factors affecting the distribution and growth of H. tibetana.
Linear regression analysis showed that the leaf width, base diameter, height and coverage of H. tibetana significantly decreased
with increasing of altitude. However, there was no significant relationship between altitude and leaf length. The coverage of H.
tibetana significantly decreased with increasing of its location distance from riverside. Fig 3, Tab 2, Ref 31
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Table 1 Information of the surveyed plots of H. tibetana in the Rongbu Valley in the area of Mt. Everest
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Plot Altitude Vegetation Coverage of Distance from Leaflength Leaf width Base diameter Plant height
number (h/m) coverage (P/%) H. tibetana (P/%) riverside (s/m) (l/em, x£s) (w/em, x+s) (d/cm, x£s) (h/cm, x+s)
1 5100 50 40 0.8610.14 0.37£0.06 0.98+0.60 8.93+£3.17

2 5100 50 40 7 0.6440.12 0.2540.05 0.4610.21 7.75+£1.83

3 5100 40 30 3 0.63£0.18 0.22+0.04 0.53+0.23 8.65+2.11
4 5000 50 40 15 0.61£0.10 0.284+0.05 1.154+0.60 13.35+3.18
5 5000 60 20 15 0.5740.10 0.2740.03 0.8910.41 14.4545.08
6 5000 60 40 7 0.6110.10 0.2610.05 1.21£0.49 16.8+4.09
7 4900 30 20 3 0.524+0.14 0.2440.05 0.810.40 12.324+2.88
8 4900 40 25 7 0.54%0.17 0.29+0.07 1.4610.60 14.00+3.49
9 4900 80 60 5 0.7440.14 0.29+0.05 1.0010.41 19.4+5.37
10 4600 60 50 1 0.60£0.16 0.26+0.06 0.89+0.51 14.6245.78
11 4600 60 60 20 0.51%0.11 0.244-0.05 0.8840.47 14.60+4.55
12 4600 70 70 30 0.52+0.12 0.26+0.05 1.454+0.59 23.65+5.26
13 4500 80 70 7 0.4240.06 0.22+0.04 1.0240.30 14.35+4.67
14 4500 80 70 20 0.5240.11 0.231+0.04 1.08+0.40 17.6014.55
15 4500 70 60 20 0.58+0.15 0.29+0.04 1.384+0.58 29.80+7.93
16 4400 80 50 2 0.7440.15 0.31£0.06 1.244+0.43 27.154+5.37
17 4400 70 60 6 0.78%0.12 0.3610.06 1.19£0.52 21.25+5.30
18 4400 80 70 1 0.68+0.15 0.32+0.06 1.00+0.45 24.15+7.38
19 4350 80 85 2 0.8440.19 0.3240.06 1.43+0.54 35.45+13.53
20 4350 90 70 20 0.58+0.17 0.2840.05 1.73+0.73 50.15+18.05
21 4350 90 60 20 0.8840.13 0.3440.05 1.0440.52 29.35+10.75
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Fig. 1 Dendrogram of the TWINSPAN classification for 21 plots of H.
tibetana in the Rongbu Valley in the area of Mt.
Everest (P1 ... are plot No., and Latin names are indicator species)
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Fig. 2 DCA ordination of H. tibetana community in the Rongbu Valley in the
area of Mt. Everest
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Fig. 3 Regression relationships between leaf length and altitude (A), leaf width and altitude (B), base diameter and altitude (C), plant height and altitude (D),

coverage and altitude (E), coverage and plot distance from riverside (F) of H. tibetana in the Rongbu Valley in the area of Mt. Everest (** P<0.01, ***P<0.001)
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