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another important step for successful

reforestation, which is essential for ensuring the

genetic suitabi l i ty from different tree provenances

and a high timber qual ity. A comprehensive

overview with reference to local conditions has

been presented by Ordoñez et al. (2004) and

Stimm et al. (2008); detai led information about the

handl ing of tropical forest seeds in general is

provided by e.g. Salazar (2000), Schmid (2007)

and Vozzo (2002). The regulations for forest

seeds (MAE 2004) bui ld the normative framework

for publ ic and private reforestation activities

related to the production, trade, and qual ity

control of tree seeds. Among other things, the

regulations define standards and registration of

seed provenances, producers and traders, seed

col lection and documentation. In order to improve

the production of seeds with high qual ity and

documented origin for commercial plantations, the

Ecuadorian Ministry of Agriculture, Livestock and

Fisheries (MAGAP) has recently publ ished a

description of the methodology for the

identification of seed provenances and mother

trees (MAGAP 201 6). Beyond commercial

plantations, these guidel ines are also useful for

any other objective of reforestation and have to be

applied by registered seed producers. They define

criteria for suitable sites, regulations for

inventories in planted and natural forests, and

criteria for the evaluation of single trees, with the

objective of categorizing seed sources and

selecting individual seed trees. This is a valuable

progress for coordinated and documented

col lection of information on seed sources and a

basic contribution to the program of reforestation.

Several institutions already identified seed

sources for native species (Gri jalva et al. 201 2):

EcoPar (20 sites for 8 species from the mountain

forest), Asosación de Agrónomos Indígenas de

Cañar, AAIC (1 3 sites for 1 2 species from the

mountain forest), Fundación Ecológica Arcoiris

(1 4 sites for 1 0 species in the province of Loja);

63 seed sources for 20 native species have been

establ ished since 2000 in the scope of the

program FOSEFOR (Fomento de Semil las

Forestales) in the Andes region of south Ecuador

(Prado et al. 201 0).

Further information about seed provenances of

selected native tree species from the mountain

region in Southern Ecuador has been publ ished

by e.g. Ordoñez et al. (2001 ), Samaniego et al.

(2005), Raurau (201 2) and Palomeque et al.

(201 7b). Studies on the identification of seed trees

of selected native tree species are also provided

by e.g. Armijos (2008), Raurau (201 2) and

Maldonado and Doris (201 5).

Suitable periods for seed col lection depend on the

tree species, the regional cl imate, and the cl imate

variabi l i ty. Even under perhumid conditions in

mountain forests, many tree species tend to adapt

the reproductive cycle to cl imate factors (Cueva et

al. 2006; Bendix et al. 2006) which is even more

pronounced on seasonal sites (Günter et al.

2008). Consequently, phenological calendars are

an indispensable tool for efficient seed col lection.

Species specific information for 46 native tree and

shrub species from the Andes of Bolivia and

Ecuador has been presented by Prado and

Valdebenito (2000). Long term phenological

studies have been conducted for selected tree

species in the RBSF (Fig. 3), and additional

studies are l isted in Table 1 .

1 .3.4 Seedling cultivation

Ruano Martinez (2003) provided comprehensive

instructions for cultivation of seedl ings in

nurseries. The process of an economic production

of high amounts of seedl ings with good qual ities is

subject to several requirements which are species

specific in many cases and sti l l unknown or at

least not well documented for many tree species

from the tropical mountain forest. Germination

rates are general ly influenced by seed qual ity

(germination capacity), dormancy and

pretreatment, and germination conditions (e.g.

water, temperature, substrate, Schmid 2007).

Several experiments have been conducted by our

research group (the results of most studies have

been summarized by Stimm et al. 2008) or have

been publ ished by other institutions (Tab. 1 ). The

variety of species, variables and results within a

relatively small geographical area underl ines the

importance of structured regional seed

management programs as already stated by
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Fig. 6 Felipe Serrano (NCI) introducing the study sites during the guided field trip with participants of the first

Ecuadorian Congress of Landscape Restoration (CERP 201 6).

Fig. 7 Training course in tree cl imbing on our study site in San Francisco.
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