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Abstract: Although dry-hot valleys in southwest China have shaped a landscape with a vegetation
appearance similar to that of African savannas, they are different from the African savannas
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because of the vertical geomorphology and climate type formed by the depth of river valley and
the blocking of air flow by mountains in this region, which are more prone to land degradation,
species loss and plant community heterogeneity. However, previous studies have paid little
attention to the vertical distribution pattern and main regulatory factors of plant community
species composition and diversity. In this study, the soil nutrients, meteorological factors and
species composition of 450 m (low elevation, LE), 850 m (middle elevation, ME), 1 250 m
(middle-high elevation, M-HE) and 1 650 m (high elevation, HE) were investigated in the
Yuanjiang Dry-Hot Valley National Nature Reserve, and the species important values, a-diversity
and B-diversity were calculated to explore their changes with the elevation gradients. Results
showed that (1) soil organic matter (SOM) and nitrous nitrogen (NO3-N) at LE were significantly
higher than those at other elevations. (2) The species composition and species importance value of
different elevations were significantly different. (3) The species diversity of HE was high, while
the species abundance of LE was high. In a-diversity, Shannon-Wiener diversity index and Pielou
evenness index increased with elevation, while Simpson dominance index of tree species reached
its maximum at LE. The B-diversity showed that the similarity of communities in adjacent
elevations increased with the elevations, but the similarity of communities in non-adjacent
elevations decreased with the elevations to compare with adjacent elevations. (4) CCA showed
that SWC, SOM, NOs-N and NH4"-N were the main factors affecting species differences at
different elevations. It is concluded that the diversity, similarity and stability of plant communities
in the hot-dry valley increased with the increasing of elevation, and the future research on the
restoration of plant communities and their response and adaptation to drought should consider the
spatial heterogeneity of the community, and different protection and restoration measures also
should be formulated accordingly in this region.

Key words: savanna vegetation, dry-hot valley, a-diversity, B-diversity, elevational gradient,

vegetation restoration
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Fig. 1. Location map of natural reserve and research sites at different elevations in Yuanjiang
dry-hot valley
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Table 1 Geographical coordinates and meteorology factors of different sites in dry-hot valley

;3 EZ35°3 FEIMER R BWE TEEKE
A¥Hh Sites  Latitude Longitude  Average elevation T Rainfall  Soil water content
™) (E) (m) (C) (mm) (%)
¥R 23°28'12—  102°1047—
444.8 23.7 780 7.22+1.6b
LE 23°28'18 102°10'51
R 23°2855—  102°1041—
877.9 21.9 840 17.87+2.29a
ME 23°28'58 102°10'49
PEEIR 23°2928—  102°11'19—
1231.6 20.2 914 19.01£1.40a
M-HE 23°29'31 102°1124
BHER 23°31'18—  102°1041—
16374 18.1 1160 21.8442.2a

HE 23°31'21 102°10'49
¥: LE. ME. M-HE #1 HE 77 3l3R_R 8K . F8%k. PE8kisigk, HEZIAREN
5EFERRTEEHZEEREE. TE.
Note: LE, ME, M-HE and HE represent respectively low elevation, middle elevation, middle-high

elevation and high elevation, and different lowercase letters at the same column represent
significant differences between different elevations. The same below.
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Table 2 Soil nutrients characteristics of different elevations plots in Yuanjinag dry-hot valley

. _ 4% TP 2% TN HHlK SoC AR NHSN SR NOs-N
FEHb Sites pH
(g'kg™) (g'kg") (g'kg") (gkg") (gkg™)

fiGi#F4R LE 0.10£0.03a  0.80+0.01a  82.36+18.18a  6.71+0.16b 4.48+0.83b 0.20+0.02a
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iR ME 0.10+£0.02a  0.87+0.12a  32.84+3.08b  7.29+0.45a 10.94+2 24ab 0.04+0.03b
R M-HE  0.06+£0.02a 0.69+0.09a  29.01+3.57b 6.97+0.03ab  9.78+3.53ab 0.03+0.02b
iR HE 0.07+0.0la  0.93+0.3la  40.56+6.39b  7.02+0.02ab 14.26+8.26a 0.02+0.01b
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Fig. 2. The richness and density of woody, tree and shrub species at different elevations (Different
lowercase letters represent significant differences between different elevations)
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(Tarenna depauperata) ~ i) I (Vitex negundo) FILEA (Murraya exotica) , H#HI¢
ARNEEW (Lannea coromandelica) « % NJ% (Polyalthia cerasoides) > A (Haldina
cordifolia) ; TGN AENR AR H T (Phyllanthus emblica)  $5W £ ¥ (Bauhinia
brachycarpa) F1ICILHL T M ( Campylotropis latifolia) , 3T K RNIEHF A (Pistacia
weinmanniifolia) ~ %N (Polyalthia cerasoides) =M% (Searsia paniculata) ; &
WARAHEAR N TTILL T (Campylotropis latifolia) « HPE/NE R (Osteomeles schwerinae) «
WEF (Osyris lanceolata) FIRH T (Phyllanthus emblica) , LHT A NEAGHE (Quercus
cocciferoides) & A (Pistacia weinmanniifolia) ¥k (Quercus variabilis) ; T=iEk
PLIBHEAR NAETEINA R (Osteomeles schwerinae) « Pl (Osyris lanceolata) FEJE R (Carissa
spinarum) , RATTANHEENR (Quercus franchetii) « ¥ Hk (Quercus variabilis) « F# M
2= (Rhamnus leptophylla) NG A (Pistacia weinmanniifolia) (3£ 3) .
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Table 3 The important value (IV) of woody species (Tree+Shrub) at different elevations

Bl Sites fikifg{k LE HifEk ME e M-HE iR HE
AR L E VIS HEME L ETAIE HEME L E VIS HEME L ETAIE HEME
Life forms Latin name of species v Latin name of species v Latin name of species v Latin name of species v

N B 5 AR RHET JCILHT T4 PR

Shrub Tarenna depauperata 9.85 Phyllanthus emblica 38.87 Campylotropis latifolia 39.17 Osteomeles schwerinae 5.35
LN B B 2 i PN e

Shrub Vitex negundo 5.83 Bauhinia brachycarpa 12.98 Osteomeles schwerinae 9.91 Osyris lanceolata 4.58
LN LA TR AT By

Shrub Murraya exotica 4.13 Campylotropis latifolia 7.38 Phyllanthus emblica 3.63 Carissa spinarum 4.27
N WELR A th&3K WEF EJEW N

Shrub Murraya koenigii 3.99 Albizia kalkora 5.90 Osyris lanceolata 3.58 Indigofera mengtzeana 2.55
HEAR T E RTR (G RHT

Shrub Bridelia stipularis 3.44 Buchanania latifolia 3.61 Carissa spinarum 2.56 Phyllanthus emblica 1.82
LN ISR N HEPE N iFFAE L

Shrub Strophioblachia glandulosa 1.94 Osteomeles schwerinae 2.13 Woodfordia fruticosa 2.34 Ligustrum lucidum 1.82
N J7IH A BB A R JELLHL A

Shrub Capparis cantoniensis 1.68 Carissa spinarum 1.87 Rhamnus virgata 2.09 Campylotropis latifolia 1.03
LN L3 L N SR T A th &3k

Shrub Woodfordia fruticosa 0.84 Indigofera cassioides 1.23 Breynia fruticosa 0.90 Albizia kalkora 0.95
HEAR INEESR R EI &S RFR BRAF

Shrub Maytenus berberoides 0.77 Ziziphus rugosa 1.16 Buchanania latifolia 0.84 Mpyrsine africana 0.94
N TCILRE INBEF AR &K KEER

Shrub Jasminum yuanjiangense 0.77 Maytenus berberoides 0.87 Albizia kalkora 0.82 Eriolaena spectabilis 0.85
HEAR A ALk

Shrub — Dodonaea viscosa 0.87 — Viburnum congestum 0.85
HEAR HRA

Shrub — — — Rhus chinensis 0.67
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ELE)
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26.47

26.36
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2.95
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Huberantha cerasoides
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Searsia paniculata
JE B
Lannea coromandelica
A
Terminalia franchetii
= A
Diospyros yunnanensis
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Ficus alongensis

5.96

522

333
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1.88
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1.45
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Quercus cocciferoides
HERSZ
Pistacia weinmanniifolia
T KR
Quercus variabilis
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Ficus alongensis
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Diospyros yunnanensis
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4.27
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HEERR
Quercus franchetii
T B AR
Quercus variabilis
I B2
Rhamnus leptophylla
HEA
Pistacia weinmanniifolia
HAR
Quercus aliena
BRAEHR
Quercus cocciferoides
mHA
Pinus yunnanensis
=T
Diospyros yunnanensis
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Keteleeria evelyniana
L
Styphnolobium japonicum
GEZN
Schoepfia jasminodora
FRIHEAE
Eriobotrya prinoides
e
Toxicodendron succedaneum
N
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31.33

21.63

5.55

3.20

2.84

1.94

1.62

1.34

0.88

0.85
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Fig. 3. Margalef richness, Shannon-Wiener diversity, Simpson dominance and Pielou evenness
index of woody species, shrub species and tree species at different elevations
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Fig. 4. The Whittaker (Bw) and Cody dissimilarity index (c) between adjacent communities at
different elevation gradients
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Fig. 5. Jaccard and Sorenson similarity indices between adjacent communities and non-adjacent
communities at different elevations
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Fig. 6. CCA analysis of climatic factors and soil nutrients for species at different elevations
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