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Impatiens parviflora

IDENTITY

Preferred scientific name: Impatiens parviflora DC.

Other scientific names: Impatiens nevskii Pobed.

Taxonomic position: Balsaminaceae.
Common names: Small balsam, small-flower touch-me-not (English), balsamine à petites fleurs (French), Kleines Springkraut (German), småblomstret balsamin (Danish), rikkapalsami (Finnish), mongolspringfrø (Norwegean), niecierpek drobnokwiatowy (Polish).

EPPO computer code: IPAPA

Notes on taxonomy and nomenclature

Impatiens parviflora is placed in the subgenus Caulimpatiens, section Brachycentron, series Micropetalae (Coombe, 1956). 

Phytosanitary categorization (if any)

MORPHOLOGY
I. parviflora is a glabrous, erect annual herb, usually 20-60 cm tall, rarely reaching 150 cm. It is single-stemmed or branched from the lower nodes, with third-order branches in well-developed plants. The root system is shallow, the primary root usually short-lived and replaced by laterals and adventitious roots from the lower node. The leaves are simple, alternate, ovate, 5-12 cm long and 2.5-5 cm wide, sharply serrated at the edges with 20-35 teeth on each side. Petioles carry stalked glands that may serve as extrafloral nectaries. Flowers in axillary racemes of (1-) 4-10 (-15), racemes as long as the upper leaves or longer. Flowers 10-15 mm long including their spur, upright (as opposed to hanging flowers in other Impatiens species). Flowers pale yellow with red spots on the inside, though a variety with white flowers and yellow spots has also been described. Petals 5, the anterior large and single, the others united in pairs. Capsule linear to club-shaped, 15-20 mm long, glabrous and green, containing 1-5 seeds per capsule, each oblong, 4-5 mm long with fine longitudinal striations (Hegi, 1912; Coombe, 1956; Sebald et al., 1998).

SIMILARITIES TO OTHER SPECIES
Other Impatiens species are somewhat similar but differ in conspicuous features. The European I. noli-tangere with yellow flowers and the American I. capensis with orange flowers both have hanging flowers. The much larger Asian I. glandulifera, widespread as an exotic in Europe, has pink to purple flowers, and the garden ornamental I. balsamina that occasionally escapes onto waste ground in North America and Europe has pubescent stems and capsules and usually single flowers.

PLANT TYPE 

I. parviflora is an herbaceous annual, seed propagated shrub.

BIOLOGY AND ECOLOGY
Propagation is exclusively by seed. The flowers are protandrous with a male phase of 2-4 hours and a female phase of 1-2 days. Flowers are visited mainly by Syrphidae, 19 species of which were found on the species (Schmitz, 1998b). Even in periods of low insect visitation, all flowers usually set seed. The plant is self-compatible, geitonogamous and allogamous pollination results in no differences in seed-set. Cleistogamy has been reported but the majority of the flowers are chasmogamous. The number of seeds produced per plant varies considerably depending on soil conditions and crowding, estimated at a maximum of up to 10,000 seeds per plant (Coombe, 1956) although 1000-2000 is more common (Trepl, 1984). Seeds require low temperatures to break dormancy, but not frost as was earlier thought. The shortest stratification period resulting in germination is 13 days, with the germination rate increasing with the duration of the stratification. Seeds stored dry at room temperature remained viable for less than 3 years, stored wet they germinated after 4 years (Coombe, 1956). Plants in Europe usually germinate in March or April. The time from germination to flowering is 8-9 weeks with seeds ripening 3-4 weeks later (Coombe, 1956). Flowering usually begins in May or June and lasts until September or October, with the oldest recorded plants being 7 months old. There is little genetic variation in the invasive populations. Chromosome numbers recorded are 2n=20, 2n=24 and 2n=26. No hybrids are known in Europe (Coombe, 1956). 

Associations

In central Europe, I. parviflora occurs in seven phytosociological classes and 20 alliances. These are mostly deciduous forests consisting of Quercus spp., Fraxinus excelsior, Alnus incana, Acer pseudoplatanus, Tilia spp., Salix spp. etc. It also occurs in coniferous plantations under Pinus sylvestris, Picea abies, etc. In forests, it can grow in situations not suitable for other herbaceous plants due to low light levels, heavy competition by tree roots, or thick litter layers. In nitrophilous forest edges and forests eutrophicated by immissions, it is associated with Geranium robertianum, Geum urbanum, Chaerophyllum temulum, Alliaria petiolata, etc. (Trepl, 1984; Schmitz, 1998b; Kowarik, 2003). In the UK, I. parviflora is most frequently associated with Acer pseudoplatanus, Fraxinus excelsior and Sambucus nigra, and with the herbaceous plants Urtica dioica, Glechoma hederacea and Mercurialis perennis (Coombe, 1956). No mycorrhiza was found on I. parviflora. The species is hardly affected by mammals, deer in central Europe avoid it (Schmitz, 1998b) and rabbits do not attack it (Coombe, 1956).

Environmental requirements

I. parviflora is temperate species preferring shade and half-shade, mostly found at 5-40 % relative daylight. It occurs on a wide range of mineral soils moderately to highly rich in minerals but not necessarily calcareous, with pH ranging from 4.5 to 7.6. Most soils are brown soils or rendzinas (Coombe, 1956). The seedlings cannot survive waterlogged conditions.

Climatic and vegetational categorization

I. parviflora is associated with areas with a warm to hot wet summer and a cool to cold wet winter. Hardiness not specified, but probably to zone 6 (-23 to –18°C). It is associated with the vegetation zones: temperate deciduous forests and mixed conifer forests.

HABITAT

I. parviflora occurs mainly in forests and forest edges. It invades forests that are under strong human influence, such as managed forests and timber plantations, as well as near-natural forest types. It is more often found in moist to wet forests from floodplains to beech forests. In addition, the species occurs in ruderal vegetation in settlements.

CROPS / OTHER PLANTS AFFECTED

I. parviflora is not an agricultural weed, but is invasive in managed forests and in natural environments in general.

PATHWAYS FOR MOVEMENT AND DISPERSAL 

Natural dispersal

Seed are expelled up to 3.4 m from the capsules by an explosive mechanism (Trepl, 1984). Dispersal of floating seeds with water is possible but probably of limited importance, although transport in river sediments with fast-moving water in winter floods may contribute to long-distance dispersal. 

Vector transmission

No reports exist on endozoochorous dispersal, but epizoochorous dispersal in the fur of mammals and in dirt on their feet is an important mode of long-distance dispersal (Trepl, 1984). Also, singular observations of I. parviflora growing on trees show that birds transport seeds.

Agricultural practices

The dirt on vehicles used in forests may contain I. parviflora seeds, with 22 seeds per litre of soil trapped in the tyres and other parts of a vehicle found in one study (Trepl, 1984). 

Movement in trade

Not only was the first introduction of I. parviflora to Europe and other continents intentional, but so too was the further spread in its early phase. Plants were brought to gardens out of botanical curiosity and also sown into near-natural vegetation with the aim of ‘enriching’ the flora (Trepl, 1984). Transport with timber is a likely cause for rapid spread in some areas and the frequent occurrence on railway sidings and beside railway tracks is attributed to seeds transported with timber on trains (Trepl, 1984). Early reports from the UK indicate the possible dispersal of I. parviflora seeds with buckwheat for pheasants, with soil or in roots of garden plants, with flower seeds, etc. (Coombe, 1956; Trepl, 1984). 

USES AND BENEFITS
Few uses are reported in the literature, and apart from possibly botanical gardens, it is no longer used as a garden plant. Düll and Kutzelnigg (1988) report the use of dried stems for human food in times of food scarcity.

GEOGRAPHICAL DISTRIBUTION 

EPPO region: Austria, Belarus, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Latvia, Liechtenstein, Lithuania, Luxembourg, Netherlands, Norway, Poland, Romania, Russia (Central Russia, Eastern Siberia, Southern Russia, Western Siberia), Serbia and Montenegro, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom.

Asia: Afghanistan, China (Xinjiang), Kazakhstan, Kyrgyzstan, Mongolia, Russia (Eastern Siberia, Western Siberia), Tajikistan, Turkmenistan, Uzbekistan.

North America: Canada (Prince Edward Island, Quebec), USA.

HISTORY OF INTRODUCTION / SPREAD

The native range of I. parviflora is the mountains of Central Asia. According to Trepl (1984), many statements in the older floristic literature about the native range are imprecise or wrong and there is also some doubt about its occurrence in some areas. Turkmenistan, Afghanistan, Kazakhstan and Mongolia have parts of the range, which consists of scattered areas with I. parviflora (Trepl, 1984), and USDA-ARS (2003) note nativity in other Central Asian countries and parts of Russia. In areas with steppe or semi-desert vegetation, the species can only occur in more humid forest patches, e.g. in floodplains or on north-facing slopes. 

The invasive range covers most of central Europe, France and the UK, with scattered occurrences in Scandinavia and Baltic states (Hulten and Fries, 1986). The introduction and invasive spread in central Europe have been analyzed in detail by Trepl (1984), with the motivation for the introduction being botanical curiosity. I. parviflora was first recorded in the wild in Europe in 1831 near the botanical garden in Genf, Switzerland, but the actual date of first introduction is not known, likely to be 1830 or shortly before. The first record in Germany was in 1838 (Dresden), 1848 in the UK and 1871 in the Czech Republic (Prague). Most of these early records in the 1800s were related to botanical gardens or their close vicinity. The habitats invaded in the early phase of its spread was predominantly gardens, parks and other sites in settlements. From the late 1800s the species began invading forests and forest edges, mostly managed forests at first with more or less undisturbed vegetation later in the 1900s (Trepl, 1984) when the rate of spread increased. As the autochorous dispersal mechanism only reaches distances of up to 3.4 m, the spread must have been aided by human transport of seeds. The maximum rate of spread in the UK was estimated as 24 km per year (Perrins et al., 1993).

IMPACT

Economic impact

I. parviflora is an alternative host for crop pests such as the aphid Aphis fabae (Schmitz, 1998a) and Cucumber mosaic virus (Brcak, 1979) but no estimates are available regarding the economic consequences. The invasion of I. parviflora into forests can result in the addition of a herbaceous layer in the vegetation where this layer was formerly absent, thus affecting tree regeneration in silvicultural systems where this is important.

Impact on biodiversity

The biodiversity impact of I. parviflora varies with site conditions and vegetation affected. The species has been able to fill empty niches in some forest communities, where prior to the invasion of I. parviflora the forest floor was void of higher plants due to low light availablity. In other cases, I. parviflora competes with other plants and can lead to a shift in dominance. As no competitive exclusion even from smaller areas was reported, the overall biodiversity impact of I. parviflora seems to be limited (Trepl, 1984). As a host for the Asian aphid Impatientinum asiaticum, I. parviflora supports a rich fauna of aphidophagous insects (Schmitz, 1998b). It is sometimes noted in the floristic literature that I. parviflora would be competitively superior to I. noli-tangere or other native plants, but evidence suggests that this is true only under conditions that are suboptimal for native species. Complete competitive displacement of native species by I. parviflora, however, has not been demonstrated (Schmitz, 1998b; Kowarik, 2003). 

RISK AND IMPACT FACTORS

I. parviflora has negative impacts on native flora, but positive impacts on native fauna.

SUMMARY OF INVASIVENESS 
I. parviflora is an exceptionally successful invader in many European countries. Its spread has been rapid and it is one of the few exotics to successfully invade undisturbed forest vegetation. It is consequently regarded as undesirable, however, there is little evidence for negative economic, social or environmental impacts. Further spread in central Europe is not likely as the species is already very abundant whereas in North America it is still very localized. In most of central Europe I. parviflora is virtually everywhere so further spread is likely to be restricted to areas with lower abundance, such as France or western Russia. Even without clear evidence of impacts, further spread should not be encouraged by deliberate or careless transport of the species, and seeds are easily transported with the bark of timber.

	
	CHARACTERISTIC
	(Y)es, (N)o

	
	Invasiveness
	

	1
	Is the species invasive in its native range?
	N

	2
	Has it proved invasive outside its native range? (i.e. is it an invasive alien species)? 
	Y

	3
	Is it highly adaptable to different environments?
	N

	4
	Does it have high reproductive potential? (e.g. for weeds; prolific seed production, high germination rate, reproduction by rhizomes, tubers, stolons or root/stem fragments). 
	Y

	5
	Is it highly mobile locally? (i.e. for weeds, propagules capable of moving long distances by wind, water, attachment to machinery, animals or humans).
	Y

	6
	Can its propagules remain viable for more than one year?
	Y

	7
	Does it tolerate, or benefit from, cultivation, browsing pressure, mutilation, fire etc?
	Y

	
	Impacts
	

	8
	Is it competitive to agricultural and plantation crops or pasture plants?
	N

	9
	Does it cause impacts on ecosystem processes? (e.g. hydrology, sedimentation, fire risk, nutrient cycling etc.).
	N

	10
	Does it adversely affect natural communities? (biodiversity, native populations, endangered or threatened species) by competition or hybridization (underline one or both).
	Y

	11
	Does it adversely affect community structure? (e.g. effects on the food chain, elimination or creation of a canopy).
	Y

	12
	Does it adversely affect human health? (e.g. allergies, effects on water or air quality).
	N

	13
	Does it have sociological impacts on recreational patterns, aesthetics, property values?
	N

	14
	Is it harmful to animals? (e.g. poisonous plant parts or vector of animal diseases).
	N

	15
	Does it produce spines, thorns or burrs (or other discomfort)?
	N

	16
	Is it a host or vector to recognised pests and pathogens of agriculture or forestry etc?
	Y

	
	Likelihood of entry/control 
	

	17
	Is it highly likely to be transported internationally (a) accidentally? (e.g. as a contaminant).
	Y

	18
	Is it highly likely to be transported internationally (b) deliberately? (e.g. as an ornamental)
	N

	19
	Is it difficult to identify / detect as a commodity contaminant? (e.g. due to small seed size)
	Y

	20
	Is it difficult to identify / detect in the field? (e.g. similarities to other species, inconspicuousness)
	N

	21
	Is it difficult / costly to control? (e.g. resistance to pesticides)
	Y


CONTROL

Mechanical control 

Little is known about control of I. parviflora, but there is no indication that this annual would withstand cutting or mowing. As most seeds germinate in the first spring, cutting and pulling of the plants in their flowering phase before seed-set may be an effective control measure (Coombe, 1956).

Biological control 

There are no reports of biological control, though slugs, snails and a total of 13 taxa of insects were found to feed on I. parviflora in Europe, including 9 polyphagous species, 4 oligophagous species formerly restricted to the native I. noli-tangere, and the oligophagous Impatientinum asiaticum imported from the native range of I. parviflora and limited to Impatiens species (Schmitz, 1998b). Slugs and I. asiaticum were believed to have the greatest antagonistic effect on I. parviflora. Several phytopathogenic fungi are found on I. parviflora in central Europe, among them two species of Sphaeropsidales (Ascochyta impatientis, Phyllosticta impatientis), two Uredinales (Puccinia argentata, P. komarovii) and one Erysiphales (Shaerotheca balsaminae). All these species are also found on I. noil-tangere, with only P. komarovii specific to I. parviflora (Schmitz, 1998b). It has spread from the native range of I. parviflora to Europe, first recorded in Ukraine in 1921, in Germany in 1935, Switzerland in 1938, Slovakia in 1942 and ever westward. Even though it is mostly of little apparent impact, it has repeatedly been observed to kill whole populations of I. parviflora (Eliás, 1995; Bacigálová et al., 1998).

Regulatory status

XXXXXXXXXXXXXXXXXXXXXXXXXXXX
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