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Abstract
. Soil microbial communities, being situated at the interface of aboveground plant and belowground soil systems, can play a
g 9P Mep Chinaen pivotal role in determining ecosystem response to the drivers of global envirc I change, including invasive species. In
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mountains, invasive plants occurring along elevational gradients offer a unique natural experimental system to investigate
the impact of invasions in determining patterns and relationships of soil microbial diversity and nutrient pools at much
shorter spatial distances. Here, we studied the impact of a global plant invader, Leucanthemum vulgare, on the diversity of
soil microbiome and physico-chemical attributes along an elevational gradient (1760-2880 m) in Kashmir Himalaya. We
used Illumina MiSeq platform to characterize the soil microbiome in pair-wise invaded and uninvaded plots at four different
sites along the gradient. We found a total of 1959 bacterial operational taxonomic units (OTUs) belonging to 152 species,
and a relatively higher number of 2475 fungal OTUs belonging to 589 species. The a-diversity of soil microbiome showed
a gradual increase from low to high elevation and differed significantly (p <0.05) between the invaded and uninvaded plots.
The B-diversity revealed distinct microbiome clustering among the sampling sites. Plant invasion also altered soil physico-
chemical attributes along the elevational gradient. Overall, our findings suggest that the L. vulgare-induced shifts in soil
microbiome and nutrient pools may be a belowground self-reinforced mechanism to facilitate its successful invasion along
the elevational gradient. Our study provides new insights into invasive plant-microbe relationships with wide implications
for climate warming-driven elevational range shifts in mountains.

Keywords Invasion impact - Elevation - Leucanthemum vulgare - Microbiome - Physico-chemical
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Microclimate heterogeneity modulates fine-scale edaphic and vegetation
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ARTICLE INFO ABSTRACT
- Keywords: In an era of global environmental change, the treeline shift triggered by recent climate warming has been re-
Climate change ported worldwide. However, it is still unknown how site-specific microclimatic conditions regulate the soil-
¢ TM'fd""‘_’ vegetation relationship at treelines, which constrains our capacity to down-scale broad global trends in the
sﬂfl"“ "“‘r:f“ treeline shift at regional scale. In this study, we aimed to unravel fine-scale edaphic and vegetation patterns at
Vegoata two treeline sites in Kashmir Himalaya with in si red using mini-loggers. At each site, we
Himalava conducted sampling at the treeline leading edge, 100 and 300 m downslope and upslope. We employed boosted
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Abstract

Maize is a low-temperature (LT)-sensitive plant and its physiological responses towards LT of temperate regions developed
is an adaptive trait. To further our understanding about the response of maize to LT at the physiological and photosynthesis
level, we conducted Infrared Gas Analysis (IRGA using LICOR6400-XT in 45-day-old grown two maize genotypes, one
from temperate region (Gurez-Kashmir Himalayas), viz., Gurez local (Gz local), and another from tropics (Gujarat), viz.,
GMG6. This study was carried out to evaluate the underlying physiological mechanisms in the two differentially temperature-
tolerant maize genotypes. Net photosynthetic rate (A/Py), 18.253 in Gz local and 25.587 (umol CO, m~257') in GM6; leaf
conductance (gs), 0.0102 in Gz local and 0.0566 (mmol H,O m™? s™') in GM6; transpiration rate (E), 0.5371 in Gz local and
2.9409 (mmol H,0 m~? s™') in GM6; and water use efficiency (WUE), 33.9852 in Gz local and 8.7224 (umol CO, mmol
H,0™") in GM6, were recorded under ambient conditions. Also, photochemical efficiency of photosystem II (PSII) (F,/F,,),
0.675 in Gz local and 0.705 in GM6; maximum photochemical efficiency (F,'/F "), 0.310234 in Gz local and 0.401391
in GM6; photochemical quenching (qP), 0.2375 in Gz local and 0.2609 in GM6; non-photochemical quenching (NPQ),
2.0036 in Gz local and 1.1686 in GM6; effective yield of PSII (®PSII), 0.0789 in Gz local and 0.099 in GM6; and electron
transport rate (ETR), 55.3152 in Gz local and 68.112 in GM6, were also evaluated in addition to various response curves,

LICOR Accessories

like light intensities and temperature. We observed that light response curves show the saturation light intensity requirement
of 1600 pmol for both the genotypes, whereas temperature response curves showed the optimum temperature requirement
for Gz local as 20 °C and for GM6 it was found to be 35 °C. The results obtained for each individual parameter and other
correlational studies indicate that IRGA forms a promising route for quick and reliable screening of various stress-tolerant

valuable genotypes, forming the first study of its kind.

Keywords Gurez local - IRGA - Light - Low-temperature stress - Net photosynthetic rate - Maize
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