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Effects of rocky desertification on growth and biomass
accumulation and distribution of terminal twigs in
Viburnum chinshanense Graebn.
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School of Life Sciences, Southwest University, Chongqing 400715, China)

Abstract. Karst rocky desertification is a serious geological disaster in southwestern China.
Viburnum chinshanense Graebn. shrubs were selected to study how growth of its terminal
twigs responded to different degrees of rocky desertification by assessing its biomass
accumulation and allocation and morphological plasticity. Results showed that in the rocky
desertification area, twig biomass accumulation was significantly restrained, and the degree of
restraint increased with the degree of rocky desertification. Compared with leaf and stem
biomass, the decrease in flower biomass was minimal. Compared with non-rocky
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desertification, the morphological growth indexes (leaf number, leaf area, specific leaf area,
stem length, and stem diameter) of V. chinshanense significantly decreased, and the
inhibition of rocky desertification on stem length was greater than that of stem diameter,
whereas leaf area was the most inhibited. Leaf biomass and stem biomass ratios in the slight
and moderate rocky desertification habitats increased as an adaptation to such habitats.
However, in three of the habitats with different degrees of rocky desertification, the
reproductive investment of V. chinshanense increased by increasing the flower biomass ratio to
ensure reproductive capacity and population continuity. V. chinshanense uses strategies to
reduce the investment of vegetative organs, such as leaves and stems, to adapt to harsh
habitats and maintain ecosystem structure and stability at the maximum degree.
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Table 1 Grading standards of rocky desertification
in the Chongqing karst mountain area

AEALSESR AR PR R

Rocky Rate of Rate of vegetation j:EJ;E

L ) Soil depth
desertification  bare rock and soil coverage (om)

grade (%) (%)

NSD < 30 > 70 > 50
SSD 30~50 50~70 30~50

MSD 50~70 30~50 20~30
ISD <70 < 30 <20

. NSD, JoA#k; SSD, #EEAEAL; MSD, Hi A%
fb; 1SD, EEABAL, TR,

Notes: NSD, no rocky desertification; SSD, slight rocky de-
sertification; MSD, moderate rocky desertification; 1SD,
intense rocky desertification. Same below.
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Table 2 Basic information on typical plot

" - srmgy R
g RS s s R PR Raeof Rate of
Rocky desertifi . . Altitude Slope vegetation
Plot number cation grade Latitude Longitude (m) Aspect °) bare rock coverage
) (%)
I-1 NSD 29°41'44"N 106°24'35"E 602 e 5 10 90
I-2 NSD 29°41'39'N 106°24'35"E 597 e 0 0 100
1-3 NSD 29°41'48"N 106°24'35"E 600 RE 5 5 95
-1 SSD 29°41'53"N 106°24'38"E 606 ik 10 40 60
-2 SSD 29°41'44'N 106°24'35"E 600 F ] 5 35 65
-3 SSD 29°41'36"N 106°24'35"E 606 Rk 15 25 75
m-1 MSD 29°41'41"N 106°24'35"E 597 Kid 15 65 35
m-2 MSD 29°41'40"N 106°24'35"E 600 IR 20 60 40
-3 MSD 29°41'36"N 106°24'35"E 604 At 10 50 50
V-1 ISD 29°41'53"N 106°24'39"E 601 K 22 80 20
V-2 ISD 29°41'38"N 106°24'35"E 595 K 25 80 20
V-3 ISD 29°41'28"N 106°24'38"E 616 N 20 90 10
£3 HMRRBOFHAR
Table 3 Dominant species of typical plot
AL A AR AR
Rocky desertification grade Herb layer Woody layer
™ Miscanthus sinensis Anderss. 44R4E Lonicera japonica Thunb.
M3 Imperata cylindrica (L.) Beauv. B3i¥ Rubus parkeri Hance.
P Rubia cordifolia L. AL S Millettia dielsiana Harms.
NSD & Artemisia argyi Levl. et Van. TEER Ficus virens Ait. var. sublanceolata (Mig.) Corner
SEMEHSSE Youngia heterophylla (Hemsl.)
Babc. et Stebbins
BEE\9 Patrinia villosa (Thunb.) Juss.
= M. sinensis 4434% L. japonica
M2 I. cylindrica K3 Pyracantha fortuneana (Maxim.) Li.
JLEL Arthraxon hispidus ( Thunb.) Makino. 511 R. parkeri
SSD P # R. cordifolia LI R. niveus Thunb.
X A argyi SAMIF Elaeagnus pungens Thunb.
B # N Daucus carota L.
TEE B Carex leucochlora Bunge.
1 M. sinensis SARAE L. japonica
M3 1. cylindrica K P. fortuneana
W R cordifolia LI HIE R. niveus
MSD , . .
W A. argyi i RAT Nandina domestica Thunb.
W% N D. carota L. ##1 Smilax china L.
HLE R C. leucochlora
= M. sinensis K P. fortuneana
HEEE C. leucochlora &HF Rosa laevigata Michx.

= 5% Caesalpinia decapetala (Roth) Alston.
M KAT N. domestica
ISD 3 Vitex negundo L.
EBIRA Rhus chinensis Mill.
BRI Clematis finetiana Thunb.
B4t Myrsinea fricana L.
KEHE Trachycarpus fortunei (Hook.) H. Wendl.
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Fig. 1 Soil depth and water content under different degrees of rocky desertification
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Fig. 2 Viburnum chinshanense twig biomass accumulation under different degrees of rocky desertification
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Fig. 3 V. chinshanense twig biomass allocation under different degrees of rocky desertification
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