al. 2000; Gagnon and Morin

2001)

lichen woodlands
(Jasinsky and Payette

Table 1. P values from the ANOVA for nutrient stocks in the mineral B soil horizon

2005) MINERAL SOIL STOCKS (B HORIZON)

** Each plot was sampled with an Auger soil
STANDS * sampler in 10 year-old afforested OWs and
STANDS PLANTATION PLANTATION planted BSFM stands (in between the
CLEMENTS (oW, B5FM) (85,1, one cton o 1 e e s 1)
OWSs support C——) Carbon C Tot 0.1469 0.3622 0.9190
Capacity sequestration N tot 0.1846 0.2515 0.8174 ¢ There was a significant effect of stand types
el K 0.5734 0.2518 0.2812 (OWs, BSFM) only on major cations (Ca, Mg, Al,
oo S Ca 0.0434* 0.6866 0.3473 Fe) in the first B horizon.
Aco T N sequestered in |, .
2 {| biomass & litter % Mg 0.0148 0.8661 0.4657
l gﬂfﬁf@? 5 «;gf Mn 0.2856 0.6090 0.7073 ** There was no significant effect on any nutrient
1 NPP ! Al 0.0347* 0.5409 0.7992 stocks of the plantation approach (JP, BS, no
; \ M || Iabile soil N Fe 0.0263* 0.3583 0.8717 plantation or control) and of the interaction
\ T e - Na 0.2266 0.4162 0.4273 between stand types and the plantation
\ input | WTEAARTS T '
‘1\ to soil [ 'f N S’qu%ﬁred Nutrient S 0.2512 0.3329 0.5363 approach.
= L Tahil: C.E.C. 0.1084 0.8747 0.4500
@“\ A availability S.B. 0.7631 0.8137 0.4083 ¢ The mean carbon stocks: OWs =40.96 t ha!
v N uptake Y N availability oH 0.0300 0.8890 0.9440 BSFM = 55.68t ha?
(Luo et al., 2004) *The data were cube root transformed
pH mOws . ) .
4 oe o BSEM ** There was a significant effect of stand types (OWSs, BSFM) on
45 soil pH, independently of planted species (JP, BS, none).
4.15
4.1 ** The mineral B horizon soil in OWs was significantly less acidic
4.05 than that in BSFM stands.
HYPOTHESES 4
3.95 ._
3.9

10 years after afforestation, soil fertility is
equivalent in OWs and BSFM stands.

Figure 1. Mineral B horizon pH in OWs and
BSFM stands

*»* Planted species used in afforested OWs could

O Vé ’
in Québec’s closed-crown boreal forest Figure 2. Mineral B horizon nutrient stocks in OWs and BSFM stands

have a greater impact on their environment than g Al . VE .
in black spruce-feathermoss (BSFM) adjacent . —~o01r
- P © * The mineral B horizon nutrient stocks in
stands, whose fertility have already been < 4 £ 001 . .
= 20,008 - major cations (Al, Mg, Fe, and Ca) were
demonstrated. g S 0.006 higher in BSFM stands than is OWs (Fig. 2),
= 20004 - despite their higher acidity (see Fig. 1).
¢ A functional connection exists between planted o 0.002 1
. . . . 0 | ~ .. . . )
tree (black spruce and jack pine) traits and soil > " ** This difference in major cations between
fertility (results not shown). S e o Fe o1 Ca OWs and I.BSFM stands has b?en also
7016 g8 observed in younger plantations (results
| Sl & not shown) = 10 years of plantation
EXPERIMENTAL DESIGN AT T SR T S0l g %% growth does not mitigate the initial lower
R AR ST L e S, 05 | % . .
Tty W *% fave g 004 soil fertility in afforested OWSs?
HEARS B A\ / @ dy To04 - 0.02
. i i . ey (R 0.02 -
** 7 experimental blocks among 3 study sites T LA AR ) 0 0

** 2x3 split-plot design
2 different stand types (OW, BSFM)

+* 3 different silvicultural approaches
(scarification with planted black spruces,
scarification with jack pines, control)

*» Initial lower mineral soil stocks in major cations (Al, Mg, Fe, and Ca) in afforested open woodlands (OWs) is
still existing after ten years of plantation growth.

** Even with contrasting differences in initial stand structure, 10 year-old afforested OWs have equivalent
mineral soil carbon stocks to 10 year-old comparable black-spruce feathermoss (BSFM) planted stands.

. . o . . L ¢ Some unanswered questions:
The Canadian System of Soil Classification, 1998, 3rd ed. Agriculture and Agri-Food Canada Publication 1646, 187 pp. i i . .. 5
Gagnon, R. and H. Morin (2001). "Les foréts d'épinette noire du Québec: dynamique, perturbations et biodiversité." Le naturaliste canadien 125(3): 26- * Are lower stocks in major cations limiting to planted tree growthr:

35. e Are there also differences in the humus layer nutrient stocks after 10 years of plantation growth?
Jasinski, J. P. P. and S. Payette (2005). "The creation of alternative stable states in the southern boreal forest, Québec, Canada." Ecological Monographs e What would be the soil fertility in or near the scarification furrows. where planted trees grow?
, r

75(4): 561-583 . e . . ey s
Luo, Y., B. Su, et al. (2004). "Progressive nitrogen limitation of ecosystem responses to rising atmospheric carbon dioxide." Bioscience 54(8): 731-739. * Are there going to be Ionger term positive Impacts of pIantatlon grOWth on soil fertlllty in afforested
OWs?

Payette, S., N. Bhiry, et al. (2000). "Origin of the lichen woodland at its southern range limit in eastern Canada: the catastrophic impact of insect
defoliators and fire on the spruce-moss forest." Canadian Journal of Forest 30(2): 288-305.
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