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Abstract: Vincetoxicum hainanense is a national level ]I rare and endangered plant in China. It has im—
portant ecological value. In this study we selected three main factors cutting slips cutting medium and
growth hormone that affect the seedling rate of V. hainanense each factor included 3 levels the opti—
mum cutting propagation conditions were obtained by orthogonal test consisting of 3 factors and 3 levels.
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Results showed that: The seedling rate was highest by taking level 3 branches as cutting slips and bamboo

grove soil with humus as cutting medium and 0.5 g/L NAA as growth hormone. With regular watering

adventitious roots emerged 7 ~ 10 d later and cuttings became seedling 12 ~ 15 d later the seedling rate

reached 87. 0% after 1 month. We transplanted these seedlings in three natural distribution areas to do a

reintroduction test. These areas are primeval forest of V. hainanense

secondary forest of Cinnamomum

burmanni and secondary forest of Syzygium jambos . The results showed that reintroduction plants grew

very well in primeval forest of V. hainanense

the average survival rate was 96. 7% . After 6 month the

height of plant reached 252.0 ¢m base diameter of plant reached 0. 78 cm and branch number of the

main stem was 3.7 after 9 month reintroduction plants would blossom and set fruit

and fruit setting rate was 45. 5% and 32. 7%

the flowering rate

it is a feasible method of reintroduction. 45.5% and the seed

setting rate 32. 7% . Together it can be concluded that it is a feasible method of ecological restoration.

Key words: endangered plants

rate

Vincetoxi—

cum hainanense ( synonym Merrillanthus hainanensis)

Asclepiadaceae Merrillan—
thus '~ APG IV
Apocynaceae ° Vincetoxi—
cum * . I 1
5
=%, 2007
7.2015 6
10
1"
12
o ( reintroduction)
13

Vincetoxicum hainanense

cutting propagation reintroduction survival
14-15

1
1.1

(22°24-39"
N 113°28721"E) .

1 694.4 h
20.3 C.
1 858.2 mm
383.7 m. o

Alpinia zerumbet Urena lobata Aqui—
laria sinensis Bambusa chungii~ Fi-
cus hirta Alocasia macrorrhiza Pithe—

cellobium clypearia- Sterculia lanceolata

1 N
N ( 0.3 cm.
0.5 cm. 0.7 cm)
12 ¢cm 2
o 1 cm
1 ecm 2018 4
10 o

1.2



147

1

Fig. 1  Scheme of branch classification
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Urena lobata - Aquilaria sinensis~ (ANOVA) Duncan ( & =0.05)
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CEL o
1
Table 1  Factors and levels of orthogonal test
Factor
Level A B ¢
Cutting slip Cutting medium Hormone treatment
1 A, ( ) B, ( : =1:1) C, ( 0.1 g/L)
( Level 1 branch) ( Bamboo grove soil: Humus =1: 1) (NAAO.1 g/L)
) A, ( ) B, ( : =2:1) G, ( 0.5 g/L)
( Level 2 branch) ( Bamboo grove soil: Humus =2: 1) (NAA 0.5 g/L)
3 As ( ) B, ( : =1:2) G ( )

( Level 3 branch) ( Bamboo grove soil: Humus =1: 2) ( No treatment)
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2
2.1
( 2 2) A
K, 217 3
( 0.7cm) B. C K
K, =154, K, =187 S
3 (
=1:2).2 ( 0.5 g/L)
A,B,C,. 2
. -1:2 Fig. 2 Average rooting rate of each factor level
P <0.05
0.5 g/l ( )
Different letters indicate significant differences ( P <0. 05)
2 L, (3 !
Table 2 L, ( 3%) Orthogonal test and statistical analysis results
Factor levels
A B C
Test number K /%
Cutting slip Cutting medium Hormone treatment Planting rate/%
1 1 ( ) 1 ( : =1:1) 1 ( 0.1¢g/L) 2%
( Level 1 branch) ( Bamboo grove soil: Humus =1: 1) (NAAO.1 g/L)
, 1 ) 2 ( : —2: 1) 2 ( 0.5 g/1) “
( Level 1 branch) ( Bamboo grove soil: Humus =2: 1) (NAA 0.5 ¢/1)
. LC) S =1 S0 0
( Level 1 branch) ( Bamboo grove soil: Humus =1: 2) ( No treatment)
A 2 ( ) 1 : —1: 1) 2 ( 0.5 g/1) 56
( Level 2 branch) ( Bamboo grove soil: Humus =1: 1) (NAA 0.5 ¢/1)
5 2 ( ) 2 ( : —2: 1) 3 ( ) 28
( Level 2 branch) ( Bamboo grove soil: Humus =2: 1) ( No treatment)
P 2 ( ) 3 ( : =1:2) 1 ( 0.1¢/L) 68
( Level 2 branch) ( Bamboo grove soil: Humus =1: 2) (NAAO.1 g/L)
, S0 ) LC s =n Y w
( Level 3 branch) ( Bamboo grove soil: Humus =1: 1) ( No treatment)
g 3 ( ) 2 ( : =2:1) 1 ( 0.1¢g/L) %6
( Level 3 branch) ( Bamboo grove soil: Humus =2: 1) (NAAO.1 g/1)
. 3 ( ) 3 ( : ~1:2) 2 ( 0.5 g/1) .
( Level 3 branch) ( Bamboo grove soil: Humus =1: 2) (NAA 0.5 ¢/1)
K, 72 142 163
K, 148 140 187
K, 217 154 87
K, 24 47 54
K, 49 47 62
K, 7 51 29
R, 48 4 3
) (K = ( / ) x100%; K~ K~ K, 1. 2.3
v Ry (K, v K, .« K, )
1) Planting percent ( K) = ( Total number of rooted cuttings / Total number of cuttings) x100% ; K, was total of rooting rate

in each column of Level 1 and so forth K, K,; R, = Range ( Difference between the maximum and the minimum between K, K, and

K, average values)
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2.2 163.6 c¢m 0.59 cm 1.9
(3 .
1
100. 0% 6 96. 7% o
252.0 cm 0.78 cm 3.7 N
9 45.5%
32.7%, ; N N
97. 8% 6 87.8%
189.6 cm 0.63 cm 1.9 o
9 5.0% 1.7%;,
3 0
100. 0% 6 86. 7%
3 g
Table 3 Investigation of growth status and survival rate of reintroduction plants
1
6 9
After 1 m.onth After 6 month of planting After 9 month of planting
of planting
Treatment 1% /%
1% 1% /em /em Branch ber of 4
Survival rate/%  Survival rate/% Height /em  Diameter/cm ranci IUmber 01 Flowering rate Seed setting rate
the main stem
/% 1%
1
. 97.8 £1.9° 87.8+5.1° 189.6+14.3" 0.6 £0.0° 1.9 £0.3" 5.0+8.7" 1.7£2.9
Population 1
2
. 100.0 £0.0° 86.7 +3.4" 163.6+16.3* 0.6+x0.1° 1.9+0.1° 0.0 +0.0° 0.0+0.0"
Population 2
3
. 100.0 £0.0°  96.7+3.4" 252.0+5.4° 0.8+0.1" 3.7+0.4° 45.6 £5.1°  32.8£2.5°
Population 3
1) 1: ; 2: ; 3: o
(P<0.05)

1) Population 1: Ecological population of secondary forest of Cinnamomum burmanni; Population 2: Ecological population of sec—

ondary forest of Syzygium jambos; Population 3: Ecological population of primeval forest. Different letters indicate significant differ—

ences ( P <0.05)

3
Fig. 3 Cutting seedling of Vincetoxicum hainanense and reintroduction plants in primary habitat
A: : B: DG . D . E: i
A: Cutting slip; B: Adventitious buds; C: Seedling transplanting; D: Reintroduction plant in primary habitat; E: Reintroduction

plant with flower; F: Reintroduction plant with fruit set



150 ) 59
19-2
=1:2
0.5 g/L ( NAA) B
O N » o
16 -18 .
6
1)
1 ~4 °
P 2)
9
45.5% 32.7% N N
1 CHUN W Y TSIANG Y. Merrillanthus hainanensis J . J . 1995 3(1): 1-12.
Sunyatsenia. 1941(6) : 107 —108. XINGFW WUDL LIZX etal Endemic plants of
2 ( 63 ): Hainan Island J . Journal of Tropical and Subtropical
M . : 1977: 249 —258. Botany 1995 3(1):1-12.
TSIANG Y LIPT. Flora of China( Vol. 63) : Apocynace— 7 (1 ) M.
ae Asclepiadaceae M . Beijing: Science Press 1977: 1987: 513.
249 —258. CHEN FH WU D L. Flora of Guangdong( Vol.1) M .
3 M . Guangzhou: Science and Technology Press 1987: 513.
2017: 272. 8 .
WANG R J. Inventory of species diversity of Guangdong J. 2007 15(4): 382 -392.
vascular plants M . Guangzhou: Science and Technology ZHANG R'J XINGFW SIULP etal. Spermatophyte
Press 2017: 272. flora of Yinggeling Mountain Hainan J . Biodiversity
4 LIEDE S S MEVE U. Vincetoxicum ( Apocynaceaec—As— Science 2007 15(4) :382 -392.
clepiadoideae) expanded to include Tylophora and allies 9
J . Phytotaxa 2018 369: 129 - 184. J.
5 : ( 2007(2) : 28 -31.
1) M. 1992: 454 -455. JIANGQC HE XY XIU X ] etal Studies on rare
FU L G ZENG X H. Plant red data book of Chinese rare and endangered species and state key protected species in
and endangered plants( Vol. 1) M . Beijing: Science Zhongshan Guangdong Province ] . Guangdong Forest
Press 1992: 454 —455. Science 2007(2) :28 -31.
6 10



151

11

14

15

16

17

I 2017 56(17):
3348.
HOUJ WANG CY ZHANG XY et al. Tissue cul-
ture and rapid propagation of Merrillanthus hainanensis
J . Hubei Agricultural Science 2017 56(17) : 3345
-3348.

3345 -

I. (
(3): 48 -53.
LIAO HB FENG L XIONG W ]J et al. Phenological

and breeding characteristics of Merrillanthus hainanensis

) 2019 58

( Apocynaceae Asclepiadaceae) J . Acta Scientiarum
Naturalium Universitatis Sunyatseni 2019 58( 3) :48 -
53.

XIONG W] LEESY LIUPP etal Complete chlo-
roplast genome of Vincetoxicum hainanense ( Apocynace—

an endangered liana endemic to

2019 4(2):

ae: Asclepiadoideae)
China J . Mitochondrial DNA ( Part B)
3608 -3609.

MAUNDER M. Plant reintroduction: an overview J .
Biodiversity and Conservation 1992 1(1): 51 —61.

J. 2011 19: 97 - 105.
ZHOU X GAO ] Y. Reintroduction of rare and endan—
gered plants: theories and practices ] . Biodiversity

Science 2011 19: 97 -105.

I 2010 30(24): 7055
-7063.
CHEN BL SONG X Q YU W G et al. Reintroduc—
tion technology and its application in the conservation of
endangered orchid J . Acta Ecologica Sinica 2010 30
(24) : 7055 -7063.

J. 2016( 11) : 57 - 60.
YANGP LUT QIU ZJ. Study on leaf cuttings of en—
dangered Petrocosmea qinlingensis J . Northern Horti—
culture 2016( 11) : 57 - 60.

J. 2011 30(12):
21 -25.
ZHOU Z G LIUGH QIURS etal. Study on rooting
capability of softwood cuttings of endangered and

endemic Tetraena Mongolica Maxim J . Seed 2011

18

19

20

21

22

23

24

25

30(12) : 21 -25.

2016 44(5): 189 227.
ZHU X TIANB LI W Q etal Effects of exogenous
hormones and cutting time on survival rate of Monimope—
talum chinense cutting J . Journal of Anhui Agricultural
Sciences 2016 44(5): 189 227.
HORVITZ C C SCHEMSKS D W. Spatiotemporal varia—
tion in demographic transitions of a tropical understory
herb: projection matrix analysis ] Ecol Monog
1995 65(2): 155 -192.
DAMMAN H CAIN M L. Population growth and viabili-
ty analyses of the clonal woodland herb Asarum cana—
dense J . Journal of Ecology 1998 86(1): 13 -26.
ENDELS P JACQUEMYN H BRYS R et al. Rapid
response to habitat restoration by the perennial Primula
veris as revealed by demographic monitoring J . Plant
Ecology 2005 176(2): 143 -156.
KARI L KIMMO S LEIMU R et al. Habitat Change
and Demography of Primula veris: Identification of man—
agement targets J . Conservation Biology 2006 20

(3): 833 -843.

. 2018 38(8): 201
-214.
YANG LR ZHANGZ L YUNY etal The popula-
tion structure and dynamics of Dracaena cambodiana an
endangered tree on Hainan Island J . Acta Ecologica

Sinica 2018 38(8): 201 -214.

J. 2018 38(7): 230
-239.
JIANGZM HEZS SUH etal. Population structure

and dynamic characteristics of endangered Syringa pin—

natifolia Hemsl J . Acta Ecologica Sinica 2018 38
(7): 230 -239.

J. ( ) 2014 44
(3): 230 -237.

RENH JIANSG LIUHX etal. Research advances
on reintroduction of rare and endangered plants J . Sci-

entia Sinica Vitae 2014 44(3): 230 -237.



