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Interpopulation difference in growth and reproduction of endemic

species Tetraena mongolica in Ordos Plateau
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Abstract : T'etraenan mongolica is an ancient shrub endemic to China that has survived in an unglaciated part
of Inner Mongolia. Its current range is restricted to the west of Ordos Plateau. T. mongolica was
identified as an endangered plant, and its population size is still decreasing because it was used for firewood
by shepherds and its buds were heavily grazed by their sheep. In order to assess the status of its existing
populations, we examined the interpopulation differences in growth and reproduction of six populations of

T'. mongolica occurring in contrasting habitats in Ordos reserve, Inner Mongolia. The results obtained in
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this study are given as follows: 1) There were significant relationships between age and radius of base
stem and crown size, while plant height was uncorrelated with age. Thus crown size could be used as a
predictor of plant size to reflect the structure dynamics of T'. mongolica populations. The growth rate of
its crown decreased with age; 2) Most individuals of 7. mongolica concentrated in the large class of crown
size, indicating that its populations were in unstable state. The relationship between crown size and age
varied among six populations. 3) Fruit and seed production of T'. mongolica varied significantly among the
six populations (P<C0.001), and was significantly determined by crown size. However, the relationships
between fruit and seed production and crown size differed among the six populations. 4) Most populations
of T. mongolica decreased in size, which is believed to be the result of a combination of poor natural
regeneration caused by low fecundity and competition between adults and seedlings, habitat destruction by
human disturbance and heavy grazing by sheep. In order to protect T'. mongolica, managerial measures are
obviously needed to promote its regeneration. In doing so, heavy grazing and other types of habitat
disturbance should be avoided in the protected areas.
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Table 1 The habitat features of six populations of Tetraena mongolica
Pobulai ‘ ¢ /100m?)*
Population OP‘U ;11 on Accompanying species Disturbance Population density
code (ind. /100m?)
igh Plai oobh ;
- High Plain Gy Zygophyllum Grazing 15. 4-411. 3
population xanthoxylon
1Terrace Caragana .
. P1 . Gra 3.3+£0.8
population 1 Q Stenophylla razne :
2 Terr: Nitrari
A 2 Terrace QpP? Nitraria Grazing 11.342. 9
population tangutorum
. Helianthemum <.
Tableland population TD . Grazing 12.64+4.9
soongorium
. Helianth
Upland population DS ( ranthemm e . 3.74+1.7
soongorium Grazing and pollution
. . Helianthe
Hill population QL (/ ranihentig - . 8.043.0
soongorium Grazing and pollution
* + Population density = average density £ standard deviation; x * the same below
) 50m 3
-
b ° '}
600 . T
’ 17]
; | TR
2 WTRWE 1
s 3 TR 2
i LENRE N
=1/ »m)* X 100; 5 KM A
6 PR
; 43 0 43 86
e ————
3
( X .
) 5 Fig. 1  The distribution of Tetraena mongolica and
10cm ; sites of study populations

10em 1 Legend see the table 1 population
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Table 2 The relationship between age and height, radius and
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Height Y=15.12-+0.547x 176 0.35  <0.0001 ga
X _ = EU.]
Radius  Y=1.32+0. 258x 176 0.63  <C0.0001 E.
() %
_ £Q 2 005 2.0-2.5
InCerown) Y=2.73+0.059x 176 0.57  <<0.0001 = 10-15 3035 50-55
In( 7K ) In(crows)
2.2
2 In 2
5cm ( 1.5) y Fig.2 The distribution of crown size for six populatio-
s R ns of Tetraena mongolica
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Table 3 The relationship between age and crown in different populations of Tetraena mongolica
Population GY QP2 TD QL DS
Sample size 91 52 55 29 62
Regression coefficient 0. 068 0. 026 0. 077 0. 06 0.114
r 0. 686 0. 224 0.733 0.711 0.803
P 0. 000001 0. 06 0. 000001 0. 000001 0. 00001
2.4
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Fig. 3 The relationship between crown and age in six populations of Tetraena mongolica
4
Table 4 Fecundity in six populations of T. mongolica
Population GY QP1 QP2 MM D) DS QL
Sample size 91 30 59 55 62 29
/)
170728 1079+£1597.8 791+2615.8 312+1144.9 334+1388.2 620+658. 2
Fruit production
O/
33.8+135.7 79041876.5 204.94435.2 12+62.7 0+0 453+681.9
Seed production
a + {ruit production=average production=+standard deviation;b
+ ;seed production=average production+standard deviation
2.5
(p<<0.0001): QP1, 790 / , DS, o /
:GP1>QL>GP2>GY>TD>DS,
2.6
2.6.1 6 s
(r=0.52, n=320, p<<0.0001), , (
4. 5, (F5.505=2.80, P=0.017),
QL , TD o
2.6.2

(r=0. 334, p<<0.0001), (DS )
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Fig. 4 The relationship between crown and fruit production in six populations of Tetraena mongolica

5 6
Table 5 Relationships between crown and fruit yield for Table 6 Relationships between crown and seed yield in
six populations of Tetraena mongolica different populations of Tetraena mongolica
Sampl Sampl
Population Sq@p ¢ Regression equation r P Population ,q@p ¢ Regression equation r b
517 s1ze
GY 91  Y=—6.132+2.188x R=0.53 P<C0.0001 GY 91  Y=-—3.435+1.035x r=0.368 p<C0.0001
DS 62 Y=-—5.799+2.2250 R=0.64 P<C0.0001 DS 62
QP1 30 Y=—11.29+3.981x R=0.70 P<0.0001 QP1 30 Y=—12.891+3.973xr=0.642 p<C0.001
QP2 52 Y=-—5.753+2.274x R=0.61 P<C0.0001 QP2 52 Y=-—3.887+1.451x r=0.417 p<C0.001
TD 55  Y=—5.117+1.649x R=0.30 P=0.022 D 55  Y=-—1.93840.485x r=0.234 p=0.086
QL 29 Y=-—11.309+4.03z R=0.63 P<C0.0001 QL 29 Y=-8.2034+3.058x r=0.426 p<<0.021
3
5,78
L8]
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