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OUTLOOK OF THE TALK

1) Enhancement of NUE
2) Fe chlorosis: Intercropping
3) HSAS: Soil Management

4) HSAS: Canopy Management









FRUIT TREES




Section of a grapevine bud (during winter)




In Late Summer/Beginning of Autumn:
High Nutrient Efficiency of Leaf-applied N

Storage of N in the permanent organs



Effect of post-harvest N supply on the concentration of N ==

(% M.LS.) in perennial organs of peach trees (cv. Elegant lady /

PS B2)

fertilizer

1994 1995
TREATMENTS \ 1 inches | roots | buds | branches | roots buds
Ammonium 1.22 a 1.56 ab | 2.30 a 1.17 ab 1.14dab | 2.03 a
nitrate
Foliar —applied 1.09 a 1.54ab | 2.18a ] 1.12ab 1.08ab | 1.91a
Urea (3%)
Fertilzer + 1.17 a 1.70a | 2.17 a 1.26 a 1.21 a 1.98 a
Nitrif. inibitor
Slow release 1.21 a 1.63a | 2.21a 1.24 a 1.27 a 2.05a

Rombola et al., 1995




Amounts (kg/ha) of nutrients taken up in one year in a mature apple
orchard - cv. Mondial Gala (Yield ~ 40t/ ha)

Permanent 6 1 4 1 g
structure
Leaves 16 2 27 8 46
Pruning |, 3 11 3 19
wood
Fruits 22 5 42 7 R)
Total 61 11 84 19 76
Tagliavini

In adult trees, the amounts of nutrients demanded for the development of perennial
organs are relatively small.

Pruning wood and leaves are recycled in the orchard.

Removals are mainly due to fruits.



Concentration of nitrate in the soil solution of an apple orchard

—e— Soil surface application
Fertigacion 100 %

—+—Fertigacion 50%

NO;-

Rombola et al., 2000




ORCHARD MANAGED BY FURROW IRRIGATION




'1?? Fert. L '#Fe t. "R, 50% ., Fert 509

I,\. .ﬁ,-_' - / . T.looo/o % J- 5’00/0 no#@' e N no P __-3‘*:

(Rl ' TREATMENTS f»* Ry

d i T #\ ._.ﬂ :?'ﬁ 'i ;_’w/ﬁ f Malagutiet al., 2006
. % T B i i, 1 v




DEFICIENCY OF POTASSIUM
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Concentration of K 1n leaves at veraison

Exchangeable K in

K in leaves at veraison

Treatments soil (mg kg soil)
5-30cm | 30-60cm | 1998 1999 | 2000 |
Non-irrigated 227b 207b
Control
LrrigaTed S = o I
Control |
K 150 kg/ha 508a 223ab 0.89a 0.82a | 0.68
K 300 kg/ha 559a 281a 0.86a 0.83a | 0.67
Significance x x ool ok ns

Potassium nutrition in grapevine is improved

by irrigation

Rombola et al., 2006



Mg deficiency induced by K fertilization




Phosphorous in leaves

P availability 1s mainly enhanced by
organic fertilization and the presence
of mycorrhizae

Phosphorous 1n the soil

Mazzanti et al., 2001
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P mobilization in the rhizosphere:
Significance of root exudates

CALCAREQUS SOILS

Ca
phosphate

(malate, citrate)

solubilized P Ca citrate

(precipitated)

anic acids., phenols

or

(tartarate, citrate...)

solubilized P
Fe (Al) chelate

Organic acids release increases under P deficiency!




B and K supply_. early
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Reduction of cracking in cherry fruits
by canopy applied-silicon

TAB. 2 - PROVA 1: EFFETTO DEI TRATTAMENTI SULL'INCIDENZA DEI FRUTTI SPACCATI
ESULLA TIPOLOGIA DELLO SPACCO (DATI ESPRESSI IN PERCENTUALE).

Incidenza totale Spacco
dello spacco sui frutti Spaceo apicale Spacco dorsale

Controllo 279a
Cloruro di calcio 13,40 74 26

; Sllicato di sodio 1330 58 42
« ¥ Fig. 1 - Lo spacce compromefte

irrimediabilmente la commerciabilita Significativita 1 ns s
del prodotto.

"* @ ns: significativo per P = 0,05 & non significativo
Allinterno di ogni colonna, valon contrassegnati da lettere diverse differiscono statisticaments tra loro,

TAB. 3 - PROVA 1: EFFETTO DEI TRATTAMENTI SUL PESO MEDIO E SULLA DUREZZA
DEL FRUTTO PRIVATO O MENO DELLA BUCCIA.

- e |
Trattamento Peso medio del frutto (g)

Contrallo 10,22 0,45
Cloruro di calcio 8.3 ah 0.9 0,46
Silicate di sodio 8.0n 0.9 0,49
Significativita = ns ns

" g ns: significativo per P = 0,05 @ non significativo
Allinterno di ogni colonna, valor contrassegnati da lettere diverse differiscono statisticamente tra loro.
a Fig. 4 - Le infezioni di Monilia sulle ciliegie 2 Malori detarminati mediante 'impiego del penetrometro (Effegi, FT 011, puntale & 5 mm) wtilizzando una scala di 5 e 1 kg cme
sono favorite dalla presenza di frutti spaccati. rispettivamente per i frutti con & senza buccia.
Nella foto, evidenti sintomi oi Monilia sui frutti
della cv New Sar in prossimita della raccolta.

Rombola et al.



FE-CHLOROSIS
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Fe chelates do not represent a sustainable approach!

Fe chelates effectiveness . '
may be improved \
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LEAF TREATMENTS

Re -greening induced by C(CIdIC solu‘rlons g
.. (e.g. citric, sulphuric, ascorbic acids): |
are not sa’nsfac‘rory to justify their

prac’rical adoption




or'r'en’ri et al., 2005




Nitrate-induced Fe deficiency chlorosis

Y

Rationalization of nitrogen nutrition

Possible use of nitrification inhibitors Kosegarten et al., 2004



Concentratlon of nitrate in
the bleeding sap of Kiwifruit |
(cv. Hayward)

 po
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Effect of a nitrification inhibitor (DMPP) on leaf chlorophyll
content (Grapevine, cv. Cabernet Sauvignon)
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Covarrubias et al., 2014
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. Control Soil chelate Canopy chelate

Intercropping (F. rubra) Ammonium Ammonium + DMPP



RESEARCH ON FE-HEME FERTILIZERS

e (Chemical characterization
e |nteraction with the soll
e Evaluation of the effectiveness

e |Interactions with the roots and the rhizosphere

YUNTA F., DI FOGGIA M., BELLIDO V., MORALES M., TESSARIN P., LOPEZ-RAYO S., TINTI A., KOVACS K., KLENCSAR Z.,
FODOR F., ROMBOLA A.D., 2013. Blood meal-based compound. Good choice as iron fertilizer for organic farming. Journal of
Agricultural and Food Chemistry 61: 3995-4003.

LOPEZ-RAYO S., DI FOGGIA M., BOMBAI G., YUNTA F., RODRIGUES MOREIRA E., G. FILIPPINI G., PISI A., ROMBOLA’ A.D.,
2015. Blood-derived compounds can efficiently prevent iron deficiency in grapevine. Australian Journal of Grape and Wine
Research, 21: 135-142.

LOPEZ-RAYO S., DI FOGGIA M., RODRIGUES MOREIRA E., BOMBAI G., PISI A.,, ROMBOLA A.D., 2015. Physiological

responses in roots of the grapevine rootstock 140 Ruggeri subjected to Fe deficiency and Fe-heme nutrition. Journal of Plant
Physiology and Biochemistry, 96:171-179



EFFECTS OF A BOVINE-BLOOD DERIVED COMPOUND
ON LEAF CHLOROPHYLL CONTENT

.‘-;'.- \\\
. AN \\\\h\ \\\\ﬁ\;.

High efficiency of Bovine Blood in preventing Fe chlorosis in grapevine

Lopez-Rayo et al., 2015



Total Not enzyrnad
T eanrnoent Fe reduction Fe redintion FLR
-HEFPES
-Fu 1a7£0124 006 +025 091025
FeEDDHA 146019 Ofax024 026+ 0.132
Fa-heie 322049 112 x046 205+ 038
+HEFES
-Fe 157 +£035 074+£012 00z 026
FeEDDHA 281 +£0354 02023 200+ 0.22
Fa -hee A6 £ 083 0o5+015 231+0.20
SERINSHES
+HEPES/-HEFPES ne e ]
Fe freatmerds Ly e Hak
HEFPES = Fe = e he
SELF 0282
Treatment Oxalic acid Tartaric acid Malicacid Ascorbic acid
-HEPES
-Fe 2401+ 592 36.6+93 1.07+0.23 2.2440.49
FeEDDHA 4549+ 1161 101.5+ 36.9 0.75+0.19 1.65+0.18
Fe-heme 766 £ 381 27.3+£6.2 1.08+0.35 0.86+0.14
+HEPES
-Fe 4509+ 1019 66.5+18.4 3.27+0.91 4.96+1.22
FeEDDHA 4662+ 966 101.5+25.7 2.434+0.93 1.86+0.48
Fe-heme 2661 £ 635 76.0+31.7 2.594+0.39 0.60+0.12
Statistics
+HEPES/— ns
HEPES ns dokeok ns
Fe treatments * # ns *
HEPES < Fe ns ns ng ns

-Fe +HEPES
#

-Fe—HEPES
_— E'u r

(Lopez-Rajo et al., 2015 PPB)



The adoption of tolerant rootstocks is the most
effective, long-term and cheap strategy for
preventing iron chlorosis

Affects fruit yleld and qhai11~y ! oA Pear /Pear

Postopones frultlng ,
Induces excess of tree Vlgour R

g = ~ Pear/Quince:

Peat /Pear g, 9/ ’.
s R R R eraraidtaly



INTERCROPPING WITH PERENNIAL GRASSES







T Rizhosphere from Loeppert et al., 1994

Plasmalemma




STRATEGY |




PHYTOSIDEROPHORES

HAVA




o ke o 1 D PCH )R |1 IS

TREATMENTS Leaf Chlorophyll Shoot biomass (g)
(SPAD units)
Control 151 = 18b 172 £ 15b
Fe-EDDHA 292 04 a 263 £ 23a
:‘-Festuca rubra c. 255 *13a 219 = 24 ab
Lolium perenne 283 = 0.7 a 244 + 1.8 ab
Poa pratensis 258 =33 a 28.2 2.7 a
| (Festuca+Lolium+Poa) 27.9 = 0.6 a 21.7 £ 2.0 ab
Significance wEE =

, - I 0 i e 4 L
e N — \ S
B T pS - 4% Rombola et al., 2003
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Faenza, Ravenna, Italy, 2005



MINIRHIZOTRON
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Effect of soil depth on new roots emission
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_'Proposed action of MAs on the putrition of intercropped plants

phyt0s1der0phore
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Under field conditions, the suitability of different
graminaceous species should consider several factors
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Root density of different graminaceous species

Profondita terreno (m)

Profondita terreno (m)

Ogni punto () = 0,1 mm di lunghezza di radici/cm? di suolo
Miscuglio commerciale limix - (Festuca arundinacea) - Festuca rubra commutata Park
Controllo
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~ Fig. 4 - Rappresentazione schematica della densita radicale a diverse distanze
nelle varieta di specie erbacee utilizzate nelia prova.

dal filare e a varie profondita del suolo, rilevata nel 1999

Intrieri et al., 2005




LAWN MANAGEMENT
TECHNIQUES
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HIGHLY SUSTAINABLE
TRATEGIES




fff”ﬁ* ALMA MATER STUDIORUM
ﬁgﬂ;j UNIVERSITA DI BOLOGNA HIGHLY SUST AIN ABLE

[ Integrated systems of agricultural practices having a site-
specific application.

[l Tangible benefits on environment, soil fertility,
biodiversity, resilience, productivity, production capacity,
incomes and capability to meet the needs of future
generations.

[] Efficient use of  natural resources, heavy
limitation/exclusion of water and fertilizers.






INTERCROPPING WITH BARLEY IN VITICULTURAL SYSTEMS

» Control of shoots vigor

> Reduction of evaporation losses
» Additional income Jeeen




Cultivation of Trifolium subterraneum on the row strip

> Self-reseeding legume
» Permanent cover

»> Provides N without
competing for water




VALORIZATION OF SECONDARY PRODUCTS

GRAPE SEEDS OIL

20 euro/kg

GRAPEVINE
LEAVES

1,5 euro/kg




FIELD EXPERIMENT IN SOUTHERN
ITALY, CALABRIA
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SOWING OF ANNUAL SPECIES

Soil Management

$

v' At alternate planting rows

v' Autumn sowing

v Late mowing, in spring

Barley

Fava bean
Vetch

Clover







SOIL ANALISIS IN A VINEYARD

AFTER 7 YEARS OF ORGANIC MANAGEMENT

PARAMETERS 2008 2015
pH in water 8.14 8.05
Organic matter 1.9% 2.3%
Total carbonates 16.6% 18.0%
Active lime 8.1% 8.5%
Total Nitrogen (N) 1.4%° 1.5%°
Phosphorous assimilable (P) 14.6 ppm 10.3 ppm
Exchangeable potassium (K) 208 ppm 186 ppm
Exchangeable Calcium (Ca) 3,763 ppm 3,591 ppm
Exchangeable Magnesium (Mg) 311 ppm 232 ppm
Exchangeable Sodium (Na) 47 ppm 30.3 ppm
Cation Exchange Capacity 22.1 meq/100 gr 20 meq/100 gr
Assimilable Iron (Fe) 19.5 ppm 24.4 ppm
Assimilable Manganese (Mn) 7,.5 ppm 10.4 ppm
Assimilable Copper (Cu) 13.0 ppm 18.2 ppm
Assimilable Zinc (Zn) 1.92 ppm 1.73 ppm
Assimilable Boron (B) 0.48 ppm 0.39 ppm







CANOPY MANAGEMENT




PLANT PROTECTION IN ORGANIC

VITICULTURE

Plant protection limited to few active
ingredients

Legal limitation concerning the amount of
active ingredients (e.g. copper)

Controlled (restricted) use of sulphure

Priority of Agronomic Technique (balanced
plants, ventilated bunches).
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Warmhearted Tips




Late Trimming
POST VERAISON

BEFORE




POST VERAISON TRIMMING INCREASED BERRY SKIN

ANTHOCYANINS AND TOTAL PHENOLICS CONCENTRATION

(Tessarin et al. 2016, Submitted



LEAF NUTRITIONAL STATUS

(Tessarin et al. 2016, Submitted)



Emission of laterals after performing shoot Trimming
in different phenological phases

N A

Pre-bloom Fruit set Bunch closure Veraison



Long shoots (24 nodes) + Defoliation
POST-VERAISON DEFOLIATION
BEFORE (DEFI)




LATE DEFOLIATIONS INCREASED BERRY SKIN FLAVONOLS

CONCENTRATION

(Tessarin et al. 2016, Submitted)



LEAF NUTRITIONAL STATUS (% of dry weight)

(Tessarin et al. 2016, Submitted)



VISIT OF PROF. TONG YANAN (Tebano, RA, Italy, September 2013)













PSP-HSAS - IF PAPERS YEAR 2016

BOTELHO R., ROBERTI R., TESSARIN P., GARCIA-MINA J.M., ROMBOLA A.D., 2016.
Physiological responses of grapevines to biodynamic management. Renewable Agriculture
and Food Systems, 1-12.

COVARRUBIAS J., RETAMALES C., ROMBOLA A.D., PASTENES C., 2016. Time course
of physiological responses to iron deficiency in Cabernet Sauvignon grapevines grafted on
two rootstocks. Scientia Horticulturae, 199:1-8.

RIBERA A., NOFERINI M., ROMBOLA A., 2016. Non-destructive Assessment of Highbush
Blueberry Fruit Maturity Parameters and Anthocyanins by Using a Visible/Near Infrared
(vis/NIR) Spectroscopy Device: A Preliminary Approach. Journal of Soil Science and Plant
Nutrition. (In press).

BONDADA B., COVARRUBIAS 1J.I., TESSARIN P., BOLIANI A.C., MARODIN G.,
ROMBOLA A.D., 2016. Post-veraison shoot trimming reduces bunch compactness without
compromising fruit quality attributes in organically-grown Sangiovese grapevines. Journal of
Enology and Viticulture, 67:2. (In press).

BOTELHO R., SATO A., MAIA A., MARCHI T., OLIARI C., ROMBOLA A.D., 2016.
Mineral and vegetable oils as effective dormancy release agents for sustainable viticulture in a
sub-tropical region. Journal of Horticultural Science and Biotechnology. (In press).









-Lasagne
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