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Resumen:
							                           
En la Sierra Maestra se desarrolla la pluvisilva montana entre los 800 y los 1 500 msnm con una abundante humedad ambiental. Se estudiaron mediante la metodología de la Escuela Zurich Montpellier una clase con su correspondiente orden, alianza y cuatro asociaciones pertenecientes a las comunidades secundarias inmediatas.



Palabras clave: Bosques húmedos, comunidades vegetales, fitocenología, Sierra Maestra.
		                         


Abstract:
						                           
In the Sierra Maestra the rainforests occupied mountains territories between 800 and 1 500 meters over sea level. By using the Zurich Montpellier school methodology successional phytocoenoses from one class with the corresponding order, alliance and four associations belonging to the immediate secondary communities.



Keywords: Humid forests, community, sintaxonomy, Sierra Maestra.
                                








Introduction


Sierra Maestra has the highest altitudes of the Cuban archipelago (1 972 m over sea level, mosl) and has a wide variety of rainfall conditions, environmental humidity, slopes, geological conditions, soils, and plant formations (Reyes, 2006; Reyes and Acosta, 2005a, 2006).

The forests of the Sierra Maestra were ecosystems of great structural and floristic complexity and produced great stability to the soil. The original forests of the Sierra were very rich and productive, but at the same time extraordinarily fragile to the badly planned changes of use, so the system used of "clean-tomb-itch-burn-inhabits" in those areas so inclined, with soils generally from poor to very poor and with a system of nutrients recycling so sensitive, it produced an extraordinary degradation, breaking its delicate ecological balance. In this total removal of biomass where most of the nutrients are kept, as well as the elimination of litter cover and root mat (Reyes and Fornaris, 2011), deprive the possibility of nutrient recycling; in addition, the modification of the local microclimatic conditions and the microflora, as well as the species loss so accentuated (Reyes and Acosta, 2005b) created the failure of forest conditions. Likewise accelerated water erosion produced truncated profiles, which accentuated soil oligotrophy and decreased its effective depth; according to Suárez et al. (2014) the current production of said soils reaches around 50% of the potential minimum yield.

Therefore, the objective of this work is to analyze the phytocoenoses corresponding to immediate secondary communities in oecotopes of the montane rainforest.





Material and methods



Natural conditions of the studied area. The mountain rainforest, zonal vegetation among 800 and 1 500 mosl in the Sierra Maestra, develops between mesophyll evergreen forest and cloud forest. The soils are fundamentally allytic and ferralitic red leached (Hernández et al., 2015), from acids to very acidic (ph H.O 4.0 to 5.5); the CCB (Value of S) is less than 7 cmol (+). Kg-1 (Renda et al., 1981). It rains between 1 600 and 2 000 mm, with a less rainy period from November to April and with great influence of horizontal precipitation (Reyes 2006). It is noteworthy that here between 800 and 1 200 mosl the condensation of the clouds takes place, for those reasons the 100% of relative humidity is observed when said condensation is manifested. The relative humidity reaches high values throughout the year, from just over 87% to about 92% between the different months. The average air temperature in Gran Piedra (1 100 mosl) is 18.4 ºC; the minimum average is of 15.7 ºC and the maximum average of 22.4 ºC. As a result, evaporation is low and for eight months of the year it does not exceed 100 mm per month (Montenegro, 1990). It is important that at these altitudes during nine months of the year the relative insolation does not exceed 20%, the other months range between 20 and 30%; which is due to the presence of horizontal precipitations (fogs and low clouds) that generally occur around noon; in the mornings it varies from 30 to 50%.

The Sierrra Maestra divide between two parts, the Eastern Sierra Maestra (Sierra de la Gran Piedra) and the Western Sierra Maestra (Sierra del Turquino), the last is extensive and had the highest altitude.


Sampling methodology. According to the large Cuban experience, the methodology of the Zurich-Montpellier School (Braun-Blanquet, 1951) is considered the most coherent with our vegetation; therefore, phytocoenological inventories (lists, stands, samples, relevés), with a minimum area of 625 m. (Reyes, 2005), were made by this method. The abundance-dominance of each species was estimated in the usual way in this type of work: 5 when it covers 75% or more of the area of the sample; 4 covers 50 to 75%; 3 covers from 25 to 50%; 2 covers from 5 to 2 %; 1 covers less than 5%; "+" with few isolated individuals and scarce coverage and "r" when they were two or three isolated individuals with limited coenological importance. In addition, observations of the oecotope (slope, exposition, altitude, general, nano and micro relief) were made in the place of the samples and their surroundings.

The ordering of vegetation inventories and the separation of phytocoenoses (syntaxa) was carried out by phytosociological methods (Scamoni 1960). For the characteristic combination of the associations, the species with degrees of presence IV and V (Scamoni, 1960) were used, and for the subassociations and variants the differential combinations. In the determination of the characteristic species of the superior unit to the association, the categorization made by Braun Blanquet (1951) was used of: absolutely restricted species (fidel), strongly associated and favorably associated.

The Phytosociological Nomenclature International Code (Weber et al., 2000) was followed for the categorization and nomenclature of phytocoenoses ranks. The name of said syntaxa was made according to the exposed code. Completed scientific names (genus, species and author) could be observed in Tables and Acevedo-Rodriguez and Strong (2012), sometime ameded by Greuter and Rankin (2016, 2017), Borhidi et al. (2017) and Sánchez (2017). Collected specimens are in Herbarium BSC.





Results


In study of a successional series we apply the following stages and wrote this from the lesser evolved to more one: Immediate secondary communities, Early successional communities (Fiera I and Homeostasis I), Late successional communities (Fiera II and Homeostasis II) and Climax or Maturity successional communities, and according to described first (Immediate secondary communities) in this work the subsequent phytosociological arrangement was made:



Clidemio-Cyatheetea arboreae Reyes 2021.


Holotypus: Andropogono-Coccocypseletalia lanceolati Reye ord. nov.

Herbaceous and secondary scrub, constituted by the immediate and early secondary communities that develop in abandoned fields and slopes that are produced in the construction of the roads in areas of the submountain and mountain rainforests (sometimes known as cloud forests in the Antilles), it is generally rich in ferns.

The climate is tropical, with rainfall between 1 200 and 3 500 mm. It was studied in rainforest oecotopes in Nipe Sagua Baracoa and Sierra Maestra, observed in the Central Mountain Range of the Dominican Republic and similar types of vegetation were described from the mountains of Puerto Rico.

Character species. Strongly associated: Cyathea arborea, Gleichenella pectinata, Sticherus bifidus, Lycopodiella cernua, Nephrolepis brownii, N. biserrata, Miconia umbellata, Clidemia hirta, Pitirogramma calomelanus, Rhytidophyllumexsertum, favorably associated: Myrsine coriacea,Desmodium triflorum,D. canum, D. axillare,Tibouchina longifolia,Spermacoce laevis, Andropogon virginicus,A. bicornis, Piper aduncum,Pluchea carolinensis,Miconia prasina, Phaius tankervilliae, Homolepis glutinosa, Coccocypselum lanceolatum andMikania spp.

In the Sierra Maestra, the order Andropogono-Coccocypseletalialanceolati was found.



Andropogono-Coccocypseletalia lanceolati 
Reyes
ord. nov.



Holotypus: Andropogono-Coccocypselion lanceolate Reyes all. nov.


It conforms the successional stages corresponding to the immediate secondary communities in oecotopes of the mountain rainforest of the Sierra del Turquino. The most abundant species are ferns. It occurs between 800 and 1 500 mosl. The soil is ferralitic red leached on rocks of the El Cobre Group, the rains are around 2 000 mm and there is a great influence of fogs and low clouds.

Character species. Strongly associated: Cyrilla silvae, Myrsine coriacea, Pteridium arachnoideum, Gleichenella pectinata, Zeugites americanus, Andropogon bicornis, Coccocypselum lanceolatum; favorably associated: Hypericum hypericoides, Tibouchina longifolia, Homolepis glutinosa, Spermacoce laevis, Chaptalia sp.,Andropogon virginicus,Schizachyrium gracile,Lycopodiella cernua andBlechnum lineatum.




Andropogono-Coccocypselion lanceolate 
Reyes
 all nov.



Holotypus: Andropogono-Pteridietum arachnoidei.


With the characteristics of the order.

Associations studied:

· Andropogono-Pteridietum arachnoidei.


· Gleichenelletum pectinatae.

· Blechnetum lineati.


· Cypero lanceolati-Cyrilletum silvae.




Andropogono-Pteridietum arachnoidei 
Reyes & Acosta
ass. nov. 
Table 1, holotypus rel. 2.

This immediate secondary community is a .grassland with shrubs" that develop as one of the first stages after being abandoned the paddocks and/or crops made in the oecotopes of the mountain rainforest in the Western Sierra Maestra. A layer of humus is not found, although sometimes due to the high density of Pteridium arachnoideum (Kaulf.) Maxon (5.5) has a layer of about 30 cm of it dead remains. It has a single layer of about one meter, with 100% coverage of the fern previously exposed, from which stand out isolated shrubs, usually of Myrsinecoriacea (Sw.) R. Br. ex Roem. & Schult.; the majority of shrub species are rare and scattered. Many of the species are heliophilous (some synanthropic) that results missing in advanced successional stages, the arboreal ones and most of the shrubs of the mountain rainforest, are almost totally absent.

This stage is due to the demolition of the rainforest and the continuous burning of its waste, so the structure was destroyed and all the species were eliminated, for that reason the impacts were drastic, frequent and intense; producing the loss of the phytodiversity, of the superior horizons of the soil and humus; it also supports the direct impact of rain and intense insolation, with the consequent stress and modification of the thermal and water regime. Therefore, it is considered that this stage is the most difficult and long of the whole serie. The constant and abundant species are: Pteridium arachnoideum,Andropogon bicornis L.,Chromolaena odorata (L.) R.M. King & H. Rob., Tibouchina longifolia (Vahl) Baill., Brunellia comocladifolia subsp. cubensisCuatrec., Spermacoce laevis Lam. and Coccocypselum lanceolatum (Ruiz & Pav.) Pers.; also, are constants Lobelia assurgens L., Eupatorium sp., Miconia dodecandra (Desr.) Cogn., Piper aduncumL., Urena lobata L. and Homolepis glutinosa (Sw.) Zuloaga & Soderstr. (table 1). It was studied in La Bayamesa-Pino del Agua Arriba (studied 18.03.2003; 20° 04ʹ N, 76° 36ʹ W) above 1 200 mosl. The soil is ferralitic red leached, eroded and yellowed ferralitic, leached, plastic, with very poor productive conditions.





Table 1. Andropogono-Pteridietum arachnoidei in Western Sierra Maestra.
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In addition. Inv. 1. Stachytarpheta cayennensis (Rich.) Vahl 1, Andropogon virginicus L. (1), Urochloa dictyoneura (Fig. & De Not.) Veldkamp 3, Desmodium canum (J. F. Gmel.) Schinz & Thell. +, Emilia sonchifolia (L.) DC. r, Paspalum notatum Flüggé 1, Schizachyrium gracile (Spreng.) Nash r, Bidens pilosa L. r, Cyathea parvula (Jenman) Domin +, Cyrilla silvae Berazaín 1, Pinus maestrensis Bisse r, Clethra cubensis A. Rich. r, Vernonia sp. r, Condea verticillata (Jacq.) Harley & J. F. B. Pastore r; Inv. 2. Trema micranthum (L.) Blume r, Lantana sp. +, Solanum torvum Sw. r0, Solanum nudum Humb. & Bonpl. ex Dunal r, Coccocypselum sp. +, Cecropia peltata L. (1 ej.) r, Palicourea alpina (Sw.) DC. r, Oplismenus hirtellus subsp. setarius (Lam.)Mez ex Ekman 1, Psychotria grandis Sw. r; Inv. 3. Casearia arborea (Rich.) Urb. +, Ageratum conyzoides L. 1, Smilax domingensis Willd. r, Nephrolepis biserrata (Sw.) Schott r, Garrya fadyena Hook. r, Mikania micrantha Kunth r.













Gleichenelletum pectinatae Reyes ass. nov.
Table 2, holotypus rel. 4.

Immediate secondary community with dominance of Gleichenella pectinata (Willd.) Ching. It usually has an incipient shrub layer that does not exceed 10% coverage and height varies between 1.5 and 3.5 m, Clusiaclusioides (Griseb.) D’Arcy, Myrsine coriacea, Cyathea parvula (Jenman) Domin, C. furfuraceaBaker and Cyrilla silvae Berazaín are isolated. The herbaceous layer, which has a 100% coverage of Gleichenella pectinate and a height between 80 and 100 cm, also has as constants Coccocypselum lanceolatum, Andropogonvirginicus L., Schizachyrium gracile(Spreng.) Nash and locally Tibouchina longifolia, Scleria lithosperma(L.) Sw., Hypericum hypericoides(L.) Crantz, Panicum sp., Viburnumvillosum Sw. and more rarely other species (table 2). It is observed in places where landslides, road slopes and soil degradation take place; generally, at altitudes greater than 1 300 mosl and with steep slopes. The soil is leached red ferralitic. It was studied in Barrio Adentro-El Manguito, 15-22.03.2004 (200° 04ʹ N, 76. 42ʹ W).





Table 2. Gleichenelletum pectinatae in Western Sierra Maestra.
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In addition.. Inv. 2. Ocotea cuneata (Griseb.) M. Gómez r, Trema cubense Urb. r, Pityrogramma ebenea (L.) Proctor +; Inv. 3. Lyonia maestrensis Acuña & Roig r, Clethra cubensis A. Rich. +, Vanilla bicolor Lindl. +, Vernonia sp. r; Inv. 4. Miconia dodecandra (Desr.) Cogn. r, Lycopodium clavatum L. r; Inv. 5. Odontosoria aculeata (L.) J. Sm. r; Inv. 6. Brunellia comocladifolia subsp. cubensis Cuatrec. +, Garrya fadyena Hook. r, Blechnum lineatum (Sw.) C. Chr. 2, Diplopterygium bancroftii (Hook.) A. R. Sm. 2, Zeugites americanus Willd. 1, Hedyosmum grisebachii Solms +, Eupatorium sp. r, Lobelia oxyphylla Urb. r, Vernonanthura hieracioides (Griseb.) H. Rob. r, Chaptalia sp. 1, Passiflora sexflora Juss. r.













Blechnetum lineati 
Reyes
ass. nov. 
Table 3, holotypus rel. 2.

This phytocoenoses constitutes a very peculiar immediate secondary community. The lower herbaceous sub-layer has 100% coverage and 60 to 100 cm in height, with dominance of Blechnumlineatum (Sw.) C. Chr.; they are constant addition Lycopodiella cernua L., Scleria lithospermaand Chaptalia sp. Less frequently Zeugites americanus Willd., Liabum sp., Callicarpa ferrugineaSw., Sticherusbifidus (Willd.) Ching and Coccocypselumlanceolatum are also observed. Commonly exceed this layer isolated bushes (E1,2) between 1.5 and 2 m of Garrya fadyena Hook., Hedyosmumgrisebachii Solms and occasionally Cyrilla silvae and Cyathea parvula (table 3). It occurs on the slopes of the Pico Botella roads (Granma province), generally above 1 400 mosl (studied 22.03.2004; 20. 02ʹ N 76. 41ʹ W); the inclination is 60 degrees or more.





Table 3. Blechnetum lineati in Western Sierra Maestra.
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In adition. Inv. 1. Andropogon bicornis L. r, Palicourea alpina (Sw.) DC. +, Homolepis glutinosa (Sw.) Zuloaga & Soderstr. (r), Hypericum hypericoides (L.) Crantz (+), Miconia umbellata (Mill.) Judd & Ionta (r), Nephrolepis brownii (Desv.) Hovenk. & Miyam. (r); Inv. 2. Clusia clusioides (Griseb.) D’Arcy r, Andropogon virginicus L. r, Guzmania sp. 1, Lisianthius glandulosus A. Rich. r, Arthrostylidium multispicatum Pilg. +, Marchantia polymorpha L. +; Inv. 3. Cyathea furfuracea Baker 2, Diplopteryngium bancroftii (Hook.) A. R. Sm. 2, Orchidaceae r.













Cypero lanceolati-Cyrilletum sylvae Reyes & Acosta ass. nov. 
Table 4, holotypus rel. 1.

It consists of a gallery grassland. The only layer is herbaceous, clearly presenting two sublayers; the upper one (E1,.2) is between 80 and 100 cm high, of scattered plants since it only has between 5 and 10% coverage. The lower one (E1,.1), on the other hand, from 20 to 30 cm is extraordinarily dense, with 100%, composed of a layer of Cyperuslanceolatus Poir. on which one can walk, there are scattered other plants of the same size (table 4). It was studied (18.03.2003; 20. 04ʹ N 76. 34ʹ W) in the upper part of the West Arm of the La Plata River (Granma province). It is a place located on the first terrace of the river and continuously influenced by flooding.





Table 4. Cypero lanceolati-Cyrilletum silvae in Western Sierra Maestra.
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In addition. Inv. 1. Myrsine coriacea (Sw.) R. Br. ex Roem. & Schult. r, Sticherus bifidus (Willd.) Ching +, Tibouchina longifolia (Vahl) Baill. r, Asteraceae +, Cornutia pyramidata L. r, Lycopodium clavatum L. r; Inv. 2. Stachytarpheta cayennensis (Rich.) Vahl r, Miconia dodecandra (Desr.) Cogn. +, Eupatorium sp. r, Palicourea alpina (Sw.) DC. +, Mikania micrantha Kunth r, Bidens pilosa L. 1, Solanum torvum Sw. r, Begonia cubensis Hassk. +, Oxalis sp. r, Abrodictyum rigidum (Sw.) Ebihara & Dubuisson r, Sida rhombifolia L. +, Plantago major L. r, Spermacoce laevis Lam. +.















Discussion


At the peculiar conjunction of edapho-climatic conditions where water stress is not an important limiting factor and the existence of a root mat that intervene in the feeding of the vegetation (Reyes and Fornaris, 2011) these particular rainforest is developed, but that with antrophic intervention degradated and naturally by different successional stages is recuperated. The soil is leached red, oligotrophic and acidic ferralitic (Renda, 1989; Renda et al., 2012), there are abundant rains, however temperature and relative insolation are generally low. High relative humidity and low evaporation are present, there are mists and clouds that influence most days of the year (Montenegro 1990). These factors compensate and/or reinforce each other to create favorable conditions for plant development (Reyes and Acosta, 2005a).

It is of interest that all the phytocoenoses of the immediate secondary communities is composed by pioneer species, heliophiles, mainly with a type of "r" selection (Gliessman, 2002) and structural is an anthropogenic grassland with shrubs where the more important is the herbaceous layer (Reyes and Acosta, 2005b; Reyes et al., 2021), almost all late successional species are absent.





Conclusion


In these communities of the mountain rainforest has one class, one order, one alliance and four associations for immediate secondary communities that are described for the first time.
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Piper aduncum L

Miconia umbellata (Mill.) Judd & lonta
Urenaobata L

E:.+- Cyperus lanceolatus Poir.
Nephrolepis biserrata (Sw.) Schott
Phaius tankerviliae (Banks) Blume
Hypericum hypericoides (L) Crantz
Asclepias nivea L.

2






OEBPS/49770445009_gt4.png
N. order 1 2 3
Alttude (mosl) 1340 1430 1440
Inclination (degrees) 60 60 90
Exposition w NW N
Exz- Upper herbaceous sublayer (%) 10 10
E1i- Lower herbaceous sublayer (%) 100 100 100
N.especies 14 18 14
Characteristics.

Eqz- Cyiilla silvae Berazain 1 + 1
Eq- Blechnum lineatum (Sw.) C. Chr. 5 5 5
Lycopodiella cernua L. T + +
Sceria lithosperma (L) Sw. + 1 +
Chaptalia sp. r + 1
Eqz- Cyathea parvula (Jenman) Domin + 2

Garrya fadyena Hook. T +
Hedyosmum grisebachii Solms r 1
Eq- Zeugites americanus Willd. 1 2
Liabum sp. 1 B
Callicarpa ferruginea Sw. r r

Sticherus bifidus (Willd.) Ching
Coccocypselum lanceolatum (Ruiz & Pav.) Pers.






OEBPS/49770445009_gt3.png
N. order i} 2. 3 4 S .6

Altitude (mos) 1390 1380 1100 1360 1370 1400

Inclination (degrees) 40 45 60 45 45 70

Exposition SE NE S S S NE

Ez- Shrub layer (%) 0 15 5 10 10 5

E:- Herbaceous layer (%) 100 100 100 100 100 100

N. species 8 15 13 21 19 28
Characteristics.

Ez.+- Cyrilla silvae Berazain 2 2+ + ¥ 1

Cyathea parvula (Jenman) Domin 1 1 1 2 1

E:- Gleichenella pectinata (Wild) & 5 5 5 5 4

Ching

Coccocypselum lanceolatum (Ruiz roo2 1 1 1

&Pav.) Pers.

Andropogon virginicus L r 1 + 1 1 r

Schizachyrium gracile (Spreng.) .+ r 1

Nash

Tibouchina longifolia (Vahl) Bail r m

Scleria ithosperma (L) Sw. + 1 1 1

Hypericum hypericoides (L) Crantz 1 + + +
Accompaniers

Ex- Tabebuia brooksiana Britton G G T

Ei- Panicum sp. E(

Lycopodiella cemua L 2 1 r

Vibumum villosum Sw. ‘ r +

Ageratina paucibracteata (Alain) R. ‘ 2 1

M. King & H. Rob

E;- Clusia clusioides (Griseb.) 1 r

D'Arcy

Myrsine coriacea (Sw.) R. Br. ex + r

Roem. & Schult

Cyathea furfuracea Baker @ on

Ei- Urena lobata L r (1)

llex macfadyenii (Walp.) Rehder r r

subsp. macfadyenii

Andropogon bicomis L. + r

Lycopodium sp. v +

Homolepis glutinosa (Sw.) Zuloaga 3 +

& Soderstr.

Pteridium arachnoideum (Kaulf.) r +

Maxon






