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Flowering Characteristics and Chemical Control of the Buds of Arceuthobium sichuanense
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Abstract Arceuthobium sichuanense is the most important vascular parasite on Picea crassifolia Picea purpurea Picea
likiangensis var. balfouriana and Picea spinulosa in Sichuan Qinghai and Tibet and has severely damaged forest stands
by dispersing explosive fruits in August and September in Sanjiangyuan area of Qinghai Province. A. sichuanense affects
host growth through the interaction of the host with the mistletoe endophytic system and expropriates water minerals and
carbohydrates from the host causes deformation of the infected stem increases susceptibility to other disease agents or
insect pests and reduced the host longevity. To select the best measure for control of A. sichuanense flowering buds in its
early days and the flowering dynamics were investigated in its initial flowering phase in the middle of May . The results
showed that the flowering span of A. sichuanense populations was more than 40 days while individual parasite was
flowering for around 15 days. Greenish fruits emerged in 6 — 8 days after the flowering span and the fruit pedicel
elongated to 1 —1.5 mm in its explosive span. Meanwhile four kinds of plant hormones including 40% ethephon aqueous
solution 50% daminozide water solution powder 20% 1-naphthylacetic acid dust and 90. 8% abscisic acid were applied
to the flowering buds of A. sichuanense. The results showed that all diluted 40% ethephon diluted 100 200 and 400 fold
killed the flowering buds successfully and the mortality of flowering buds reached nearly 100% . The dilution of 1:400 was
the best choice because it was harmless to spruce needles and branches. Although the other three kinds of plant hormones
also had relative effects they were not suitable for epidemic prevention in large areas in regard of the cost and ecological
concerns.
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3.4 Tab.1 Floral quantitative character of A. sichuanense
15 mm
Ttems Basal flowers Apical flowers
Flower diameter 3.11 £0.07 3.02+0.13
4 Calyx lobes length 1.65 +0.06 1.72 £0.02
Calyx lobes width 1.24 £0.03 1.15 £0.01
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Fig. 1  Control efficiency of different medicament with 1:100 a  1:200 b ratio
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Fig.2 Effects of killing flowering buds by different ABA concentration
Abscission
means flowers fall off from the receptacle without fruit. 1 : 400
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Tab.2 Mortality of flowering buds by ethephon in different dilution %
Treatment
Dilution ratio
1 2 3 4 5 6 7 8 9 10 11 12
1:100 100 91.2 98.6 97.3 97.9 100 98.2 96.9 94.6 96. 4 95.2 95.3
1:200 92.5 98.9 100 91.4 97.4 99.2 100 95.3 94.9 97.6 92.7 96.2
1:400 91.7 99.5 98.6 100 95.6 94.7 97.6 100 99. 1 93.2 95.8 97.4
CK 0 1.1 1.7 1.5 0 0 3.2 2.6 0.8 1 2.1 0
4.2.3 2
15
1:100 1:200 1:400 40%
Robinson et al.
2002
3
20% 50%

15
40



102

46

1:400

Dobbertin et al. 2005 2006 Barney et al. 1998

Nicholls et al. 1984

48 h
-38 C
Brandt et al. 2004
-31%C
Picea likiangensis var. balfouriana
2004
.2004. —_—
15 8 1307
-1312.
.2001.
29 3 29 -34.
. 2003.
13 3 108 -110.
. 1982.
1 42 -45.
. 2003 . Flora of China.5. 240 -245.
.2007a.
26 4 37 -39.
.2007b.
. 26 3 39 -41.
. 1985.
1 10 -16.
. 1987.
1 38 -46.

Barney C W Hawksworth F G Geils B W. 1998. Hosts of Viscum
album. Eur J For Path 28 187 -208.

Brandt J P Hiratsuka Y Pluth D J. 2004. Extreme cold temperatures
and survival of overwintering and germinated Arceuthobium
americanum seeds. Can J For Res 34 174 - 183.

Dobbertin M Hilker N Rebetez M et al. 2005. The upward shift in
altitude of pine mistletoe  Viscum album ssp. austriacum  in
Switzerland — the result of climate warming Int J Biometeor 50
40 -47.

Dobbertin M Rigling A. 2006. Pine mistletoe Viscum album ssp.
austriacum contributes to Scots pine Pinus sylvestris mortality in
the Rhone valley of Switzerland. For Patn 36 5 309 -322.

Frankel S Adams D. 1989. Reduction of dwarf mistletoe with the plant
growth regulator ethephon. Forest Pest Management Rep. 89-1. San

Francisco U.S. Department of Agriculture Forest Service Pacific

Southwest Region 5.

Gill L S. 1956. Summary of chemical tested for controlling western
species of dwarf mistletoes  Arceuthobium spp. . Proceedings 3rd
Annual Western International Forest Disease Work Conference. 1955
December. Spokane WA 18 -25.

Hawksworth ¥ G Johnson D W. 1989. Mistletoe control with ethephon
// van der Kamp B J. Proceedings 36th Annual Western
International Forest Disease Work Conference. 1988 September 19
- 23 Park City UT. Vancouver BC  University of British
Columbia Department of Forest Sciences 29 -45.

Hawksworth F G Wiens D. 1996. Dwarf mistletoes biology pathology
and systematics. U. S. Department of Agriculture Forest Service.
Agric 73 -89.

Livingston W H Brenner M L. 1983. Ethephon stimulates abscission of
eastern dwarf mistletoe aerial shoots on black spruce. Plant Disease
67 909 -910.

Livingston W H  Brenner M L  Blanchette R A. 1984. Altered
concentrations of abscisic acid  indole-3-acetiacid  and zeatin
riboside associated with eastern dwarf mistletoe infections on black
spruce / Hawksworth F G Scharpf R F tech coords .
Dwarf Mistletoes. Proceedings of the Symposium. August 8 1984.
Fort Collins CO. Gen Tech Rep RM-111
Agriculture Forest Service Rocky Mountain Forest and Range
Experiment Station 53 - 61.

Livingston W H Blanchette R A Brenner M L er al. 1985. Effective

Biology of

U. S. Department of

use of ethylene-releasing agents to prevent spread of eastern dwarf
mistletoe on black spruce. Canadian Journal of Forest Research
15 872 -876.

Nicholls T H Hawksworth ¥ G Merrill L M. 1984. Animal vectors of
dwarf mistletoe with special reference to Arceuthobium americanum
on lodgepole pine // Hawksworth F G Scharpf R F  tech coords .
Biology of Dwarf Mistletoes. Proceedings of the Symposium. August
8 1984. Fort Collins CO. Gen Tech Rep RM-111  U. S.
Department of Agriculture Forest Service Rocky Mountain Forest
and Range Experiment Station 102 - 110.

Quick C R. 1963. Chemical control. Unit IX. Leafy mistletoes

Phoradendron spp.  Proceedings 10" Western International Forest
Disease Work Conference. 1962 October 15 —19. Victoria Alberta
sic 97 -98.

Quick C R. 1964. Experimental herbicide control of dwarf mistletoe on
some California conifers. Res Note PSW-47. Berkeley CA U. S.
Department of Agriculture Forest Service Pacific Southwest Forest
and Range Experiment Station 9.

Robinson D C E  Geils B W Muir J A. 2002. Spatial statistical model
for the spread and intensification of dwarf mistletoe within and
between stands // Crookston N L and Havis R N comps. . Second
Forest Vegetation Simulator FVS Conference. February 12 - 14
2002 Fort Collins CO. USDA Forest Service Proceedings RMRS —
P-25 U.S. Department of Agriculture Forest Service Rocky
Mountain Forest and Range Experiment Station 178 —185.

Rey L Sadik A Fer A et al. 1991. Trophic relations of the dwarf
mistletoe Arceuthobium oxycedri with its host Juniperus oxycedrus.
Journal of Plant Physiology 138 411 -416.

Scharpf R F. 1972. Summation of tests for chemical control of dwarf
mistletoe. Proceedings 19th Annual Western International Forest
Disease Work Conference. 1971 September 13 —17. Medford OR
80 - 83.

Snyder M A Fineschi B Linhart Y B et al. 1996. Multivariate
discrimination of host use by dwarf mistletoe Arceuthobium vaginatum
subsp. cryptopodum inter-and intraspecific comparisons. Journal of
Chemical Ecology 22 2 295 -305.





