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Fig 1. Ectomycorrhization between Populus caspica and Pisolithus arhizus, a Acclimatization the plant to
greenhouse conditions, b: Ectomycorrhization in the greenhouse, c: Observing ectomycorrhizal roots by

stereomicroscope
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Table 1. Anaysis of variance of some morphophysiological traits of Populus caspica inoculated with
ectomycorrhiza under drought stress conditions

. Mean sguare
Traits df Mycg)l\r/lr;nzae StDrreglng(]gt) DxM Error
Stem height (cm) 1 71.03 20.72 0.91 131
L eaf biomass (g) 1 19.51 1.41 0.02 0.1
Stem biomass (g) 1 10115 8.45 0.34 1.25
Photosynthesis (umol m2s™) 1 19.2 16.03 2.7 0.1
Respiration (mmol m2s™) 1 13.63 5.27 0.4 0.04
Stomatal conductance (mmol m?s™ 1 166.65 7.97 10.58 1.1
Chlorophyll (ug cni?) 1 14.19 211 11.31 0.4
Relative water content (%) 1 102.38 30.34 21.25 214

Loy /00 Ch’”)angf.”
*Significant at 5% probability level

Sy ke oS (S5 58 5 ) Do Sy (S 25 515 5K 58T 31 80k i =Y s
Table 2. Mean comparisons of ectomycorrhiza and drought stress on some growth and physiological traits of
Populus caspica

Stem  Photosynt _— Stomatal Relative
St_em _Leaf biom hesis Respiratio conductanc  Chlorophyl water
Treatment height  biomass | i n (mmol | | 2
(cm) © ass (ur2r1(_)l m m2s) e ([gnjlo (Mgcm™)  content
(9) s) m’s”) (%)
Drought ~ o0:2*l. 52¢058 225t 54,400 14+005c 006:001d 4.1+06c  68.5620.
5b b 3.1b 89c
_— 32.1+2. 5.7+0.79 23.7+ 81.4+1.1
Irrigation b b > 2% 6.8+0.55b 2.6+0.13b 0.12+0.0c  8.31+0.8ab 1b
Mycorrhizae  38.5t2. 27.7+ 77.81£2.
+Drought 4ab 7.8+1.3a 243 7.1+049b 3.4+0.24b 0.25+0.09b 8.81+0.7a 23ab
Mycorrhizae
+ 4221 goi12a T g5i071a  51:032a 03410062 9.12:04a Ooir0d
[rrigation 3a 3.3a 9a

Dl gme Ol 70 Jlez| ée.w 3 Qg.?\: Slaals L O 505T lal Lsl o &S 2ie (g lyls &S Ot o LgLaai’-Lf

REERINE

Means in each column followed by similar letter(s) are not significantly different at the 5% probability level
using Duncan's multiple range tests.
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Abstract

Increasing need for wood and on the other hand declining wood resources have caused desire for afforestation
with fast-growing species such as poplars, but poplar species usualy are susceptible to drought.
Ectomycorrhizal fungi can improve the water status of host plants and increase plant survival and growth under
drought conditions. The precise mechanism of this function is still not clear, but amino acid metabolism has been
reported to play an important role in plant tolerance to drought stress. In this study seedlings of Populus caspica
were propagated through tissue culture and their symbiosis with Pisolithus arhizus was carried out to evaluate
the plantlets resistance to drought in acclimatization process. It was found that establishment of this symbiosis
enhanced seedling height, biomass of root, shoot and leaves, photosynthesis, transpiration, stomatal conductance
and leaf chlorophyll. Determination of amino acids in ectomycorrhizal and non-ectomycorrhizal roots of P.
caspica plantlets (in both drought and irrigation conditions) showed that generally, the concentration of most
amino acids increased in ectomycorrhizal root systems, which proved amino acids are the most important
assimilation and nitrogen transfer forms in ectomycorrhizal tissue. Significant accumulation of many amino
acids such as asparagine, glutamine, glutamic acid, histidine, tyrosine, threonine, alanine and methionine in
ectomycorrhizal roots under stress conditions (compared to the ectomycorrhizal roots under irrigation and the
control roots) was found, thus it can conclude that tolerance of ectomycorrhizal roots to drought stressis closely
associated with their accumulation of free amino acids. Arginine, citrulline and aspartic acid accumulated in
non—inoculated P. caspica root systems under irrigation conditions (compared to the mycorrhizal root systems),
which confirmed the use of these amino acids in some metabolic pathways in the mycorrhizal root systems.
Implications of these changes in the functioning of the ectomycorrhizal symbiosis are discussed.
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