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INTRODUCTION RESULTS o
Knowledge of the complex interactions between aridity Physiological traits: + Net photosynthesis (A,) was significantly high for
anc_l overgrazing is very limited, which makes it difficult to grazed plants of Argania Spinosa in Spring (p<0,001)
estimate the consequences of global change on agro- 119 - 09 - - .
. . J B Ungrazed site and autumn (p<0,05). In Summer, both sites showed the
silvo-pastoral ecosystems In general, and on the 16 - | | P
Arganeraie in particular. Studies conducted to date on the 0.1 - Grazed site _ ] - owest values of the year. _ _
ecological impact of overgrazing in arid and semi-arid - P * In Autumn, the grazed population showed the highest
regions are not convincing and often contradictory. 0,08 - ‘jE 1,2 - value of stomatal conductance (gs), with significant
Indeed, the introduction of a new stress factor, climate fn\ o 1. difference between the two sites (p<0.001).
change, makes the ecological implication of overgrazing | «~ 0,06 - - . £ * In grazed trees, maximum transpiration rate (E)
in these ecosystems even more controversial (Jones,| & T 1 = 98 1 : NN occurred in Summer, and minimum values during e
: e — - LL : : . : O
tZr?OO)- The commed and otften SynefngItIC ebﬁ;eCtS of | 2 06 = 06 - _ Spring and Autumn. Moreover, significant differences 2
©S€ Pressures maxe ecosystems more viinerabie. o0 T ~ 04 - were detected between the two sites in Spring 2
The objective of the present work Is to study the| o™ L= . (p<0.001) 5
Impact of overgrazing on the morphology and physiology 1 0,2 . ' ' ..
of the leaf of Argania spinosa. For this purpose, two plots ’ | | . | | | The Iowes_t values of Water use.efﬂClency (WUE) were
were selected, one plot under protection and one plot 16 - _ L 4 - . recorded in Summer In both sites, The grazed trees
under overgrazing. Several parameters were measured S =- - - showed the minimum values. The highest values were
during three seasons (Spring, Summer and Autumn) in| —~ =%~ = + T £ T i recorded in grazed trees during Spring and Autumn,
both plots: stomatal density, leaf area, dry weight of  ~ © 4, _ T g ] B with significant difference between the two sites
leaves, leaf mass area, pigment content, relative water = T =, b - _ 0.4 (p<0.05).
Conten.t, _Net phOtOSyntheSIS, Stomgt_al COﬂdUCt.anCe, S 10 -+ 8 - g) e |In both Sites’ maximum photochemica| efficiency of
vanspiration rate, = water Lse efficiency, maximum| - S 4 5 T 5 07 PSII (Fv/Fm) exhibited high values during Spring and
pie(IDSOC emical efriciency o an ective quantum Z . | E | Autumn, and minimum values in Summer. Significant
YIS, ] - 1 W 0.2 differences were recorded between the two sampling
- 2 24 sites during Spring and Summer (p<0.001).
METHODOLOGY ¢ : . . .
1 Studvy sit , = L 0,1 * In both sites, effective quantum yield (PPSIl) showed a
—21UCY 518 1 : seasonal pattern, with a pronounced decrease during
0 - . . 0 - | C Summer, and maximum values during Spring.
Sering Summer Automne >pring summer Automne Spring Summer Automn Significant difference (p<0.001) was recorded between
Asterisks indicate significance levels for the comparison between the two sites within each season by student’s t-tests (**P < 0.001; *P < 0.05). the two site In Sp“ng
CONCLUSIONS
Morphological traits: « This study found significant difference in physiological and morphological plant response among two
Ungrazed site Grazed site sites with different management: grazed versus ungrazed.
« Our results revealed that the leaves of A. Spinosa were significantly influenced by herbivory. Trees
Spring Summer Automne Spring summer Automne from grazed conditions had higher photosynthetic performance than in ungrazed conditions during the
favorable periods of Spring and Autumn. This enhancement of photosynthesis occurs after defoliation,
2- Plant materiel Relative water content 71,2945,8 74,07%7,5 80,3244,3 74,4415,1 71,81%7,9 78,8012,6 this indicated that leaves were operating below their maximum photosynthetic potential before
defoliation.
Argania spinosa leaves | - . . . . .
were collected  from  two chlorophyll total 4.36+1 26 2 79+0.87 10,16+3,19 7 2540 88 41041 43 8 7641 47 . Increase_d leaf-level photosynthetlc activity following herbivore damage has been described as a
harcels An  ungrazed mechanism of tolerance, and it may compensate for the lost leaf area and support the synthesis of
parcel (red star) the other Chlorophyll a/b ratio 1,45£0,04 1,3340,09 1,5540,51 1,4£0,09 1,3810,06 1,4610,05 induced chemical defenses (Redondo-Gomez et al, 2010).
parcel  was exposed 1o e R « Although the Argan tree present a capacity to adapt to the arid climate. However, it requires a
overgrazing (yellow star). & o Leaf surface area (SA) 0,74+0,11 0,88+0,18 0,96+0 28 0,7540,15 0,68+0,13 0,90+0,31 protection against the overgrazing. Our results suggest that an adequate grazing management may
W Pl e T B ad /N be a key control to increase the plant productivity.
3- Methods . e
. | o | 91,97+ 98,738+ 82,52+ 92,26+ 103,84+ 75,19+
» Relative water content (RWC) declared by Barrs and Leaf mass area (LMA) REFERENCES 2 _
Weatherley (1962) 13,72 15,68 12,17 11,78 17,33 15,78 -Barrs, H.D. and Weatherley, P.E. (1962) A Re-Examination of the Relative Turgidity Techniques for Estimating Water Deficits in Leaves. Australian Journal of Biological S %
« Leaf mass area (LMA), and leaf thickness (LT) according | ) ) ) ) ) ) Sciences, 15, 413-428. http://cjx.dm.org/1o.107,1/B|962f)413 | . | | N | | | c—é; 8
to Gratani et al., 2006 Stomatal den5|ty 179,20x37 149,10+25 154,52+30 139,06x15 140,67121 148,70120 -Jones, A. 2000. Effets du paturage sur les écosystemes arides de I'Amérique du Nord : un bilan quantitatif. Western North American Naturalist 60 : 155-164. 5 o
: i -Galmés, J., Flexas, J., Savé, R. et al. Water relations and stomatal characteristics of Mediterranean plants with different growth forms and leaf habits: responses to water g O
= Stomatal density (SD) was calculated according to stress and recovery. Plant Soil 290, 139—155 (2007). https://doi.org/10.1007/5s11104-006-9148-6 I <C
Galmes et 6}'" 2007 o : : — : : -Gratani L, Covone F, Larcher W (2006). Leaf plasticity in response to light of three evergreen species of the Mediterranean maquis. Springer I
= Leaf dry weight (DM) Puglielli et al., 2015. - Leaf surface area was affected by grazing, significant differences were recorded between DoOth SIES.| | i ienthaler Hk. (1987) Chiorophylls and Carotenoids: Pigments of Photosynthetic Biomembranes. Methods in Enzymology, 148, 350-382. ——
= Gas exchange (Ay.: 9, E and WUE) were carried out by Jngrazed trees exhibited the highest areas during Summer and Autumn. http://dx.doi.org/10.1016/0076-6879(87)48036-1 =
an Infrared gas analyser (LCi-portable, ADC, UK) _ Qe|ative water content (RWC) exh|b|ted a Seasona| pattern_ Leaf mass area Showed a Sim”ar pattern to that -Puglielli G, Crescente M f, Frattaroli A R, Gratani | (2015). Morphological, Anatomical and Physiological Leaf Trait Plasticity of Sesleria nitida (Poaceae) in =
: : oy - : : Open vs Shaded Conditions. Pol. J. Ecol. (2015) 63: 10-22. ——
= Chlorophyll fluorescence (Fv/Fm, ¢PSII) using a portable of RWC, except in Summer, where LMA exhibited higher value in grazed plants. , | , | , o S | | =
. ) ] _ _ -Redondo-Gdémez, S., Mancilla-Leytdn, J.M., Mateos-Naranjo, E., Cambrollé, J., & Martin-Vicente, A. (2010). Differential photosynthetic performance of three Mediterranean =
fluorimeter (OSp5+, ADC, UK). Schreiber et al., 1986 - Total chlorophyll content clearly showed a seasonal pattern, with the highest values measured in ungrazed | |shrubs under grazing by domestic goats. Photosynthetica, 48(3), 348-354. doi: 10.1007/511099-010-0045-0 ——
= Pigment content by Lichtenthaler (1987) trees In Autumn, and the lowest In Summer. -Schreiber, U., U. Schliwa and W. Bilger (1986). "Continuous recording of photochemical and non-photochemical chlorophyll fluorescence quenching with a new type of
modulation fluorometer." Photosynthesis Research10(1): 51-62. 1C0CSNVI




