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and secondary shoots; and (f) some physiological parameters
(Wstem, temperature, Fv/Fm). The data in this article support
and augment information presented in the research article
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Specifications Table

Subject Agricultural Sciences
Specific subject area Viticulture: soil management of the vineyard
Type of data Table
Image
Figure
Microsoft Excel raw data
How data were acquired Samples of grapevine shoots were collected in the vineyard at the main

physiological stages each season and carried to the lab for the successive
analyses. Measurement of fresh mass (f.w.) of leaves and stems was done by
using a scale and successively samples of all organs were dried in a ventilated
oven (ORMA, model BC, Milan, Italy) at 65°C until a constant mass for the dry
mass determination (d.w.). Leaf area measurements were made with a leaf area
meter (LI-3100 area meter, LI-COR Inc., USA). A chlorophyll meter (SPAD-502,
Konica Minolta, Japan) was used to make Soil-Plant Analysis Development
(SPAD) measurements of leaves (4 per vine) opposite the clusters. Stem water
potential (Wsem) Was measured on 3 healthy leaves per vine not exposed to
the sun (3 vines per treatment). The leaves were selected and wrapped in
polyethylene bags and covered with aluminum foil at least 2 h prior to the
measurements. The Wy readings were made at noon with a pump-up
chamber (PMS Instrument Company, Albany, OR, USA). Temperatures of both
berries and leaves were collected by using a portable infrared thermometer
(PCE-777 N, PCE Italia, Capannori, Italy). The Fv/Fm ratio was obtained by using
a pocket pea chlorophyll fluorimeter (Hansatech Instruments, Norfolk, UK).
Other vegetative data are reported in the related article [1].

Data format Raw
Analyzed
Parameters for data collection The experimental design adopted in the trial was a single factor (soil

management) and two treatments (cover cropped and tilled) of 0.5 ha each. In
2015 and 2016, at each phenological stage according to the BBCH scale (BBCH
65; 71 75; 79; 83; 89) [2], 9 shoots per treatment were sampled and used for
the analyses.

Description of data collection Two soil management systems were evaluated over a two-year period.
Grapevine shoots collected at the six main phenological stages in each season
were analysed in the lab: length of shoots, leaf area, weight of stems, leaf
weight. Measurements of W, temperatures and fluorescence were
performed in the vineyard and data analysed in the lab.

Data source location Department of Soil, Plant and Food Science (DISSPA), University of Bari ‘Aldo
Moro’, Bari, Italy.

Location of the table grape vineyard in the countryside of Adelfia (Bari
province): lat. 40.970957, long. 16.852581, elevation 218.5 m above sea level.

Data accessibility Analyzed data:

With the article.

Raw data:

Repository name: MENDELEY DATA.

Data identification number: 10.17632/8xzcthp967.1 (Data on leaves and stems
of Italia table grape).

Direct URL to data: http://dx.doi.org/10.17632/8xzcthp967.1

Related research article G. Ferrara, D. Nigro, R. Torres, A. Gadaleta, M. W. Fidelibus, A. Mazzeo, Cover
crops in the inter-row of a table grape vineyard managed with irrigation
sensors: effects on yield, quality and glutamine synthetase activity in leaves,
Sci. Hortic. 281, 2021,
https://doi.org/10.1016/j.scienta.2021.109963

Value of the Data

» The data are from a two-year study on the use of a cover crop in the inter-row of a table
grape vineyard covered with a plastic sheet to advance ripening. These data give a deep in-
sight on the effects of seeded Trifolium repens (white clover) on vegetative parameters such
as shoot length, stem weight and leaf area of the table grape variety Italia. Puglia is the most
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important region in Italy and one of the most important in the world for table grape cultiva-
tion.
« The impact of cover crops in table grape vineyards covered with a plastic sheet is still poorly
investigated. This data could be valuable for future studies to understand the effects of cover
crops on the vegetative responses of both seeded and seedless table grape varieties.
Data can also be taken into consideration from viticulturists for the use of an inter-row cover
crop in similar vineyard conditions to develop a more sustainable management of table grape
vineyards.
+ The data may serve as a benchmark for future researches aiming at investigating the effects
on vine of more sustainable managements of table grape vineyards in areas with a Mediter-
ranean climate.

1. Data Description

This article includes the raw data, descriptive data (means) and statistics (95% confidence
intervals with REGWQ test for stages comparison) on the effects of two soil management sys-
tems over a two-year period on the vegetative parameters of Italia table grape variety grown in
Puglia region, South-eastern Italy. The data presented here include some vegetative parameters
collected in the experiment, whereas the data of other parameters were used in the analyses
reported in the related article [1]. Vegetative samples were collected at six phenological stages,
according to the BBCH scale [2]. Data include: a) site localization (Fig. 1) and tilled (Fig. 2) and
cover cropped (Fig. 3) area of the vineyard at spring-summer; b) mass of the primary leaves in
2015 and 2016 (Table 1); c¢) mass of leaves opposite the clusters in 2015 and 2016 (Table 2); d)
length of the secondary shoots in 2015 and 2016 (Table 3); e) number of both secondary shoots
and leaves per secondary shoot in 2015 and 2016 (Table 4); f) mass of the secondary leaves
in 2015 and 2016 (Table 5); g) SPAD values and area of leaves opposite both the first and sec-
ond cluster on the primary shoot (Table 6); h) mass of primary shoot stems in 2015 and 2016
(Table 7); i) mass of secondary shoot stems in 2015 and 2016 (Table 8); 1) Wgtem, temperatures
of leaves and berries and Fv/Fm (Table 9). The raw data are provided in the Mendeley repository.

This important two-year study was carried out in the countryside of Adelfia (BA), an area
very important and known since more than a century ago for the cultivation of table grape

Fig. 1. Site localization of the trial with the indication of town, postal code, latitude and longitude (figure was obtained
from Google Maps).



Table 1
Mass of the primary leaves in 2015 and 2016. Letters within columns indicate significant differences (P < 0.05) between stages and for each parameter according to REGQW test. *, **,
*** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant, respectively.

Leaves/shoot f.w. (g.) Leaves/vine f.w. (g.) Leaves/shoot d.w. (g.) Leaves/vine d.w. (g.) Water content (%)

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover  Tilled Cover Tilled  Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 84.0 d 818d 62.5 c 66.1 b 27732 d 25847d 21075 ¢ 22100 b 172b 157d 127 b 136b 5668b 4948 d 4922b 4553b 796ab 808a 798 a 795 a
Berry-set 1310 cd 1482 bc 111.0ab 1289 a 43242 cd 46859 bc 37412 ab 43101 a 234b 288c 241 a 271a 773.0b 9099 ¢ 8114 a 9058 a 821a 80.6 a 777 ab 789 ab
Berry growth 2268 a 2300a 1196ab 1594a 74841 a 72706 a 40321ab 53303a 424a 473a 26.0a 340a 14002 a 14936a 876.0a 11354a 812a 794 ab 784 ab 78.6 ab
Veraison 1821 b 1903b 1427a 1131ab 60103 b 60150 b 48044 a 37834ab 401a 436ab 317a 255a 13237a 13768 ab 10678 a 8515a 779bc 771 bc 778 ab 775 bc
Ripening 1384 ¢ 1475 bc  99.7 bc  120.1 ab 45659 ¢  4663.0 bc 3360.7 bc 40175 ab 344a 343bc 221ab 287a 11349a 10843 bc 7432ab 9606a 751c 76.7 ¢ 782 ab  76.1cd
Harvest 1304 cd 1362c 947 bc 1145ab 43047 cd 43054 c 31931 bc 38281ab 371a 346bc 224ab 288a 12259a 10947 bc 7559ab 9635a 714d 746c 768b 750d
Treatment ns ns ns ns ns Ns ns ns ns ns
Year (Cover) ook Hokok *okok Hokok ns
Year (Tilled) sokok sk ok sk ns

198901 (120Z) S€ Jorig ut pIpQ/03zZDIN *Y pub DIDLIS D



Table 2

Mass of leaves opposite the cluster in 2015 and 2016. Letters within columns indicate significant differences (P <0.05) between stages and for each parameter according to REGQW

test. *, **, *** and ns indicate significance at P <0.05, 0.01, 0.001 and not significant, respectively.

Leaf opposite cluster/shoot f.w. (g.) Leaf opposite cluster/vine f.w. (g.) Leaf opposite cluster/shoot d.w. (g.) Leaf opposite cluster/vine d.w. (g.) Water content (%)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016

Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover  Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 149 b 116 b 125 b 178 4918 b 3673 b 4226 b 594.4 30b 23D 27 4.0 1004 b 73.0b 90.0 152.6 79.6 ab 80.1 a 78.8 777 b
Berry-set 152 b 176 b 19.6 ab 241 502.6 b 555.2 b 661.4 ab 806.5 27b 3.6 ab 4.2 5.1 893 b 113.1 ab 1418 1721 822 a 796 a 79.0 78.5 ab
Berry growth 241 a 228a 237 a 20.5 794.7 a 7222 a 799.9 a 687.1 45a 46 a 4.8 42 1493 a 146.5 a 163.4 1414 812 ab 79.7 a 78.0 80.4 a
Veraison 140 b 133 b 15.9 ab 19.8 460.4 b 4218 b 534.7 ab 662.8 31b 3.1 ab 35 4.6 1024 b 98.2 ab 177 154.8 77.7 bc 76.7 b 779 76.7 bc
Ripening 10.5 b 143 b 16.6 ab 16.3 3459 b 4519 b 558.3 ab 546.5 26b 34 ab 4.0 41 86.8 b 108.4 ab 1353 138.6 751 ¢ 76.0 b 76.2 741 cd
Harvest 10.0 b 1.2 b 12.8 ab 15.8 3305 b 3533 b 4324 ab 529.1 29b 3.1 ab 35 45 957 b 96.5 ab 177 149.1 703 d 727 b 72.3 717 d
Treatment ns ns ns ns ns Ns ns ns ns ns
Year (Cover) * * * * ns
Year (Tilled) * Hk HHE HEE ns

198901 (120Z) S€ Joug ui pInq/03zZD 'Y pub DIDLIAS D



Table 3
Length of the secondary shoots in 2015 and 2016. Letters within columns indicate significant differences (P < 0.05) between stages and for each parameter according to REGQW test.
* ** *** and ns indicate significance at P <0.05, 0.01, 0.001 and not significant, respectively.

Average length per shoot (cm) Length of shoots/vine (m)

2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 25.7 242 b 31.0 56.2 85 76 b 10.4 18.8
Berry-set 52.3 72.5 ab 70.9 71.8 173 219 ab 239 575
Berry growth 28.7 65.7 ab 59.8 89.4 9.5 20.8 ab 20.1 299
Veraison 52.0 74.0 ab 74.8 142.7 17.2 234 ab 25.2 47.7
Ripening 51.7 79.4 ab 1179 120.7 171 25.1 ab 39.7 40.4
Harvest 80.3 119.7 a 106.9 971 26.5 378 a 36.0 325
Treatment * * * *
Year (Cover) * *
Year (Tilled) * o

198901 (120Z) S€ Jorig ut pIpQ/03zZDIN *Y pub DIDLIS D



Table 4

Number of both secondary shoots and leaves per secondary shoot in 2015 and 2016. Letters within columns indicate significant differences (P <0.05) between stages and for each

parameter according to REGQW test. *, **, *** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant, respectively.

Shoots/primary shoot (n.)

Shoots/vine (n.)

Leaves/shoot (n.)

Leaves [vine (n.)

2015 2016 2015 2016 2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 6.7 61D 6.2 6.8 220.0 1932 b 209.7 226.7 9.2 77 7.0 10.8 304.3 2424 2359 360.5
Berry-set 9.9 12.0 a 11.7 121 325.9 3793 a 393.2 405.0 171 22.7 17.2 319 565.1 716.5 580.5 1066.5
Berry growth 7.4 123 a 7.8 8.9 245.7 3899 a 262.1 2973 11.6 211 15.2 20.4 3813 667.3 513.0 683.8
Veraison 8.6 11.6 ab 8.8 113 282.3 367.5 ab 295.8 379.0 16.2 22.8 18.7 278 535.3 719.2 629.1 929.0
Ripening 10.7 9.6 ab 10.6 111 352.0 302.1 ab 355.8 371.6 15.7 19.8 291 274 517.0 625.2 981.2 917.9
Harvest 11.0 11.0 ab 8.9 114 363.0 347.7 ab 299.1 382.8 233 222 26.5 28.7 770.0 702.5 893.1 958.7
Treatment ns ns ns ns ns ns ns ns
Year (Cover) ns ns ns ns
Year (Tilled) ns ns ns *

198901 (120Z) S€ Jarig u1 pipQ/0azzDI Y pup DIDLI] D



Table 5

Mass of the secondary leaves in 2015 and 2016. Letters within columns indicate significant differences (P <0.05) between stages and for each parameter according to REGQW test. *,

** *** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant, respectively.

Leaves/shoot f.w. (g.)

Leaves/vine f.w. (g.)

Leaves/shoot d.w. (g.)

Leaves/vine d.w. (g.)

Water content (%)

2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 56b 41b 50 103 1850b 1286b 1679 3448 12b 08c 10b 21 380b 249c 344b 714 79.6ab 80.5ab 795a 798D
Berry-set 19.7b 303 a 208 554 6509b 9623a 6999 18536 34b 55bc 45ab 114 1106b 1742 bc 150.7 ab 380.1 824a 816a 789a 796D
Berry growth 173 b 36.0a 283 443 569.7b 11374a 9539 14805 34b 71b 63 ab 83 1114b 2259b 2122 ab 2772 804 ab 801 ab 770a 83.0a
Veraison 190b 259a 265 584 6279b 11349a 8918 19538 42b 79b 59ab 134 138.7b 2513 b 2004 ab 446.8 781 bc 781ab 779a 772 bc
Ripening 204 b 313a 423 487 6720b 990.8a 14241 16299 50b 77b 11.7a 127 1659b 2449b 3945a 4263 754c 753 bc 753 ab 749 c
Harvest 436a 471a 415 384 14385a 14893 a 13982 12854 129a 136a 120a 119 4269a 4303 a 4029a 3979 695d 721c 720b 69.0d
Treatment * * Ns ns ns ns ns
Year (Cover) ns ns Ns ns ns
Year (Tilled) ns ns Ns ns ns

198901 (120Z) S€ Jauig ut pinQq/03zzD Y pup DIDLIA] D



Table 6
SPAD values and area of leaves opposite both first and second cluster on the primary shoot. Letters within columns indicate significant differences (P < 0.05) between stages and for
each parameter according to REGQW test. *, **, *** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant, respectively.

SPAD of first leaf SPAD of second leaf
2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 40.2 39.1 ab 41.2 421 39.3 ab 331b 413 46.0
Berry-set 424 415 ab 45.1 44.7 44.0 ab 406 a 43.8 441
Berry growth 43.5 39.5 ab 45.6 454 45.0 a 393a 415 40.0
Veraison 39.0 44.0 a 41.7 45.9 41.2 ab 386 a 40.2 429
Ripening 41.8 38.9 ab 419 42.2 42.2 ab 374 ab 41.7 42.6
Harvest 43.2 371b 451 422 371b 412 a 41.1 419
Treatment ns ns o ns
Year (Cover) * ns
Year (Tilled) A L
Leaves opposite the clusters/shoot (cm?) Leaves opposite the clusters/vine (m?2)
2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering 500.8 b 496.6 ¢ 3971 544.6 17b 16 c 13 1.8
Berry-set 5151 b 659.7 b 607.4 682.6 17b 21b 2.0 2.3
Berry growth 654.8 a 8034 a 660.4 514.3 22a 25a 2.2 17
Veraison 627.7 a 619.3 bc 691.2 784.6 21a 2.0 bc 23 2.6
Ripening 620.9 a 615.3 bc 557.2 522.2 20a 1.9 bc 19 17
Harvest 506.5 b 576.9 bc 429.1 547.5 17b 1.8 bc 14 18
Treatment *x ns ns ns
Year (Cover) ns ns

Year (Tilled) ns ns

198901 (120Z) S€ Joug ui pInq/03zZD 'Y pub DIDLIAS D



Table 7
Mass of primary shoot stems in 2015 and 2016. Letters within columns indicate significant differences (P <0.05) between stages and for each parameter according to REGQW test. *,
** *** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant, respectively.

Average stem fw. (g.) Stems/vine fw. (g.) Average stem d.w. (g.) Stems/vine d.w. (g.) Water content (%)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016

Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover  Tilled Cover Tilled Cover Tilled Cover  Tilled Cover  Tilled
Flowering 69.5 b 762b 809b 771 b 22925b 24099 b 27258 b 25772 b 11.0c 10.7 ¢ 123 ¢ 15¢ 3626 ¢ 3393 ¢ 4132 ¢ 3831 ¢ 843a 860a 846a 851a
Berry-set 1233 ab 1670a 1107 ab 1571 ab 4069.5 ab 5279.7a 3730.7ab 5253.1ab 251bc 309 bc 199 bc 283 bc 8289bc 9757bc 6705bc 9463 bc 800ab 817b 820a 820b
Berry growth 1255ab 181.2a 1251 ab 1564 ab 41415ab 57274 a 42165ab 52313ab 305b 420b 29.6bc 362 bc 10051b 13287b 9976 bc 12114 bc 76.0 bc 76.7 ¢ 769b 771c
Veraison 1376 a 1721a 1576 a 2028 a 4539.7a 54402 a 53102 a 6783.8a 395ab 521ab 408 ab 53.2ab 13044 ab 16473 ab 13749 ab 1779.0ab 701 cd 702d 747b 740c
Ripening 1382 a 1748 a 1560a 1970a 45602 a 55265a 52562a 65895a 451ab 60.1ab 509a 659a 14883 ab 1900.0 ab 17144 a 22043a 676de 659de 692c 68.0d
Harvest 136.6a 1866a 1528 a 1883a 45068a 5897.6a 51487a 62965a 528a 734a 543a 730a 1742.7a 23199a 18285a 24419a 610e 6l5e 657d 619e
Treatment Ak ok *x *x * o * * * ns ns

Year (Cover) ns ns ns ns ns

Year (Tilled) ns ns ns ns ns

oL

198901 (120Z) S€ Jorig ut pIpQ/03zZDIN *Y pub DIDLIS D



Table 8
Mass of secondary shoot stems in 2015 and 2016. Letters within columns indicate significant differences (P < 0.05) between stages and for each parameter according to REGQW test. *,
** ** and ns indicate significance at P <0.05, 0.01, 0.001 and not significant, respectively.

Average stem f.w. (g.) Stems/vine f.w. (g.) Average stem d.w. (g.) Stems/vine d.w. (g.) Water content (%)
2015 2016 2015 2016 2015 2016 2015 2016 2015 2016
Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled Cover Tilled

Flowering 23 21b 31 6.3 76.8 663 b 1052 2103 03b 03 04b 08 109b 95 143b 281 849a 854a 858a 885a
Berry-set 4.6 73 ab 81 185 1509 2299 ab 2746 618.0 0.7b 11 1.2ab 28 246b 350 405ab 924 841a 850a 853a 84.7ab
Berry growth 2.5 75ab 79 9.8 818 2369ab 2676 3280 05b 13 1.6ab 19 154b 401 535ab 633 8l5ab 835a 80.5b 820 bc

Veraison 3.8 72 ab 6.6 129 1251 2277 ab 2213 4299 08b 24 14ab 28 252b 750 471ab 923 79.0bc 781b 79.7b 79.6 bc
Ripening 4.2 73ab 112 129 1386 2319ab 3783 4323 11b 17 23ab 3.0 348b 542 766ab 1011 768c 77.2b 794b 79.7 bc
Harvest 9.9 11.7a 134 109 3274 3709a 4531 3641 33a 35 33a 27 109.4a 1117 1096a 900 71.2d 738b 781b 766¢c
Treatment * ns * ns ns ns ns ns ns ns

Year (Cover) * * ns ns i

Year (Tilled) * * ns ns ns

198901 (120Z) S€ Jarig u1 pipQ/0azzDI Y pup DIDLI] D
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Fig. 3. Cover cropped area of the vineyard.

Table 9

Physiological parameters of Italia table grape in 2015. Letters within columns indicate significant differences (P < 0.05)
among seasons according to REGQW test. *, **, *** and ns indicate significance at P < 0.05, 0.01, 0.001 and not significant,
respectively.

Temperature leaf Temperature berry
Wtem (MPa) (C) (C°) Fv[Fm

Stage Cover Tilled Cover Tilled Cover Tilled Cover Tilled
Flowering -0.29 ¢ -019d 212 b 20.8 b 213 b 204 b 0.81 0.82
Berry-set -038 ¢ -0.30c - - - - 0.83 0.83
Berry growth -0.36 ¢ -033 ¢ 263 a 256 a 26.6 a 256 a 0.80 0.83
Veraison -0.52 b -047 b - - - - 0.83 0.81
Ripening -0.66 a -0.58 a - - - - 0.84 0.84
Harvest - - - - - - 0.83 0.83
Treatment o ns * ns

in Italy. The vineyard is only 20 km distant for the Department of Soil, Plant and Food Science
(DISSPA), University of Bari ‘Aldo Moro’, Bari, Italy. This ongoing systems study was designed
to provide information on the impact of an inter-row cover crop (Trifolium repens L.) on the

vegetative responses of the table grape variety Italia, the most important seeded variety grown
in the region.
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2. Experimental Design, Materials and Methods
2.1. Location and experimental design

The trial was conducted over a two-year period (2015-2016) in two areas of a commercial 10-
year old ‘Italia’ table grape variety grafted onto 1103 Paulsen rootstock. The vineyard is located in
the countryside of Adelfia (Bari province), Puglia region, South-eastern Italy at GPS coordinates
lat. 40.970957, long. 16.852581 and elevation 218.5 m above sea level. Vines spacing 2.2 x 2.8 m
and epsilon trellising system with four fruiting canes/vine (40-50 buds/vine). In February, as a
traditional practice in the area in order to advance ripening, the vineyard was covered with a
plastic sheet 160pm thick and 150 g/m?, with 88% light transmittance and 35% light diffusion.
The sheets were removed after harvest and before winter pruning. The data of soil analysis are
reported in [1], whereas fertilization schedule and irrigation volumes are reported in [3] and [4],
respectively. Apart from soil management and irrigation, all other managements (i.e., pest con-
trol, summer pruning, fertilization) were equivalent for the two vineyard areas [1]. Two different
vineyard soil management practices were compared, cover crop, as recently introduced in table
grape vineyards, and tillage, as the traditional practice adopted in the area. In order to compare
the two managements, in the same vineyard (1ha) two contiguous areas were used. The first
trial area was seeded (50kg/ha) with white clover (Trifolium repens L.) only in the inter-row in
November 2014, whereas the latter consisted of a traditional tilled soil. The experimental design
was a single factor (soil management), two treatments (cover crop and tillage) of around 0.5 ha
each. Each treatment consisted of three sampling areas (blocks) of 30 vines each (a total of 90
vines per treatment) with 10 vines per repetition (3 repetitions per block) and 6 tagged vines
for the measurements. The tagged vines were characterized by a general uniform crop load and
canopy as observed in the summer 2014 and during the growing season. In particular, the 30
vines were arranged in three rows of 10 vines per row (single repetition) separated from each
other by at least one row and from the border by at least four rows.

2.2. Plant material sampling and analysis

The different annual organs of the vines (leaves and stems of the primary and secondary
shoots) were sampled from the middle nodes of selected fruiting canes during the main phe-
nological stages of each season (BBCH 65; 71 75; 79; 83; 89). A total of 9 shoots per treatment
were sampled at each phenological stage (3 shoots/sampling area), enclosed in huge plastic bags,
and quickly carried to the lab for all the analyses. Before destructive analyses, for each primary
shoot, both the secondary shoots and their leaves were counted. The length of the secondary
shoots was obtained with the use of a 5m steel measuring tape self-retract flexible metric tape.
Measurement of fresh mass (f.w.) of leaves and stems was done by using a scale. After detaching
the leaves, leaf area measurement was made by using a leaf area meter (LI-3100 area meter, LI-
COR Inc., USA). Leaf area was expressed as cm? (leaves opposite the clusters), and converted to
m? for expressing the area of all the leaves opposite the clusters for each vine (leaf area of the
single shoot x all shoots of vine at each stage). Successively samples of leaves and stems were
dried in a ventilated oven (ORMA model BC, ORMA s.r.l., Milan, Italy) at 65°C until a constant
mass for the dry mass determination (d.w.). A chlorophyll meter (SPAD-502, Konica Minolta,
Japan) was used to make the SPAD measurements of leaves (4 per vine) opposite the clusters.
Stem water potential (Wsem) was measured on 3 healthy leaves per vine not exposed to the sun
(9 vines per treatment). The leaves were selected and wrapped in polyethylene bags and covered
with aluminum foil at least 2 h prior to the measurements. The W,y readings were made at
noon with a pump-up chamber (PMS Instrument Company, Albany, OR, USA). Temperatures of
both berries and leaves were collected in the vineyard by using a portable infrared thermometer
(PCE-777 N, PCE Italia, Capannori, Italy). The Fv/Fm ratio was obtained in the vineyard by using
a pocket pea chlorophyll fluorimeter (Hansatech Instruments, Norfolk, UK).
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2.3. Statistical analysis

Analysis of variance (ANOVA) was performed with XLSTAT-Pro-software (Addinsoft, Paris,
France) at the P <0.05 for comparison between phenological stages and at P <0.05, 0.01 and
0.001 for the other analyses (treatment and year). The assumptions of variance were verified
with the Levene test (homogeneity of variance) and the Lillefors and Shapiro-Wilk tests (normal
distribution). The mean values obtained for the different factors were statistically separated by
using the REGWQ test.
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