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Aim

1. Which soil variables are strongly correlated?
2. Which variables separate the experimental sites according to different climate zones?

Soil sampling details

Soil sampling depth = tillage depth

Three cores per plot 50 g of fresh soil in i
= : = /N - a falcon tube to be
- ——s —— frozen a1’ -20 °C \

The remaining soil

in a plastic bag for ..}to be sent to..

. / ‘ step 2 in laboratory UNITUS

Task 5.1

Soil air dried........ N and C dynamics,
: microbial activity

... collecting at least..
~ 350 g of air
> dried soil per plot 2

Before the beginning of Before planting the
the experiment main crop

After harvesting the
summer main crop

)

Materials and Methods

The experimental field have four replication for two tillage levels. Eight soil samples were collected in each block at soil tillage depth. Soil physical-
chemical analysis were performed on air dried samples with the exception of nitrates and ammonium content (frozen samples). All biochemical assays
were made on conditioned soil at 60% WHC.
Correlation Person coefficient and Discriminant Function Analysis (DFA) were performed using STATISTICA 10 (StatSoft Tulsa) for soil properties in order
to: (i) verify the relationships between soil chemical and biochemical properties, (ii) to find out the grouping variables according to the maximum of the
variance. e "

Soil properties - ‘x‘ " '; ,% 'H
Soil physical-chemical properties: soil pH; Total CaCO3; soil texture (clay, ?; :

-

silt and sand); total carbon and nitrogen, nitrate and ammonia content. X \%‘ '

Soil biochemical properties: soil microbial biomass carbon and nitrogen,
soil enzymatic activity (C,N,S,P cycles). Soil microbial quotient (gmic),
synthetic enzyme index (SElI and SElc) and microbial functional diversity
(Shannon’s Index - H’) were calculated according to the following
equations: gmic = Cmic /Corg (%); SElc= sum of all enzyme activities
involved in the C-cycle; H’ =Zpilog2 pi where piis the ratio of the activity

of a specific enzyme on the sum of all activities

p
$

and Sweden).

Results and discussion Table 1: Corellation matrix between chemical and biochemical

Soil chemical properties affect microbial biomass and its activity according to the following results:

 Enzyme activities and microbial functional diversity (H’) at the first cycle were strongly and
negatively correlated with soil pH and clay content

 Enzyme activities and microbial biomass at the second cycle were strongly and positively pH (HZO) pH (KCl) Clay TN TOC C/N
correlated with total organic Carbon and Nitrogen.

DFA showed various separated groups according to the first and second discriminant functions

sk f_ dekokf_ sk f_ *
(Root 1 and Root 2) as following: SEI (-) (-) (-)
* In the first crop cycle soil properties mainly separated among SLU and MOR 1, MOR 2 (Root 1 ). SEIC **(-) **(-) **(-) * *(-)
Conversely, ART, ORC, TUM and UNITUS were similarly correlated. The main variables that Acid phosphatase ***(_) ***(_) *(_)
contributed to the separation were organic Carbon, pH, clay content and microbial biomass.
: : : Arylsuphatase **x(-) *(-) krE(-) *F *
Moreover, Root 2 separated UNITUS from the other sites according to the Nitrogen pools (total,
extractable and microbial); Microbial biomass C alote xk
* In the second crop c:ycle soil proper’Fles separated. M(?Rl and' MOR?2 accor.dmg to the Rootl Microbial biomass N % % % % %
from the others sites. Many variable were significantly involved (acid Phosphatase |, . . . N N ox
Arylsulphatase, extractable and organic Carbon, microbial biomass C, total Nitrogen, pH and Cmic /Nmic ratio (-) (-)
clay content). Moreover, Root 2 separated ART, UNITUS from ORC, SLU, in this case the main gmic & % %k * % *(-) **(-)
soil property involved was SEI c. H' : * % % * % * % %k
il m - - -
Figures 1 and 2 show a climate gradient, from South and Central Mediterranean areas (Morroco | (so ass base) (-) (-) (-)
and Italy) to north and Central Europe temperate countries (Switzerland, Germany, United Kingdom H' (C mass base RXE(- *(- **(-

soil properties at the beginning of the first crop cycle

Person’s coefficient significance (n=24) : *, **, *** 3t p<0.05, p<0.01, p<0.001, respectively
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