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Table 1. Mean comparison of potassium sulfate and magnesium sulfate effectes on

concentration of potassium, calcium, magnesium and potassium to magnesium ratio in the
leaves of Vititsvinifera L. cv. Bidane Sefid- first year of experiment.

Laslas paeulS gy e
Treatment Ca(7) K (%) Mg (%)
K1 0.1442 2 0.54852 0.206 2
K2 0.15212 0.52792 0.2002
Ks 0.17772 0.67982 0.2532
Ka 0.13552 047352 0.1872
Maos 0.15412 0.6798 2 0.208 %
Mg 0.1361° 0.50432 0.193°
Mgs 0.16702 0.5816 2 0.2342
390V ol 4 Aulan e s You olel OTb aldslae =ML (aali) Jsere JIgs 5 0335 o0 = Ky
S an s Y oo il Ve 5o a Sl a it Slil s b ab slae = MQ2 VO e 45 aauliy o lad g = K3
D90V diali o auK SG e sl p Ssls
an e Y ousil Ve oo a SLKA asnie olalpe b palb slae = MQ3 V0 Slaie 4 araliy ol e = K3
300\ dholi 4 auK )| SB e )l 4 p Suls

\’/YO' JLLEA 4.1 ‘s:u.ut\e C_\lﬂ]\}uK4 =
S el 4 oS08

Means followed by the same letter within a column are not significantly different according to Duncan’s
multiple range test at P\ 0.01.

\a-


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.9.1
https://journal-irshs.ir/article-1-232-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1397.19.2.9.1]

2V Jlbial mha 5o S padiie 5 paealS Dlale 5 padiie @lilg cabidslae 31 GhaledT sl Jlu Lo
Slae s Lad e wlil g il slae 5 prslly Slil s (o800 S GBS 5 Gripps () Joia) ws Dl pae
VO Slite 4 arally 8 ms) KsMO3 jlas 5o ainaa (Y Jsan) b Hlagaae 7Y Jldal mhais 5o S aa
Sham ca s ¥ oo OToad Ve 5o SELSA Dlle 4 pdaie Slil g b slae 5 SB a slo) @ a Sl
(Y o) o it Lajslas (Koo 51 S s analK e Hla dae BRI L (595 V- dholi 0 8 alad als o

cotbesT Ul Jlos 5o wabs Gl 235 55800 (A& 53 Ho padaie 4 aresliy Cond 5 posaie
Table 2. Mean comparison of interaction of potassium sulfate and magnesium sulfate

treatments on concentration of potassium, calcium, magnesium and ratio of potassium to
magnesium in the leaves of Vititsvinifera L. cv. Bidane Sefid- first year of experiment.
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Treatment Mg (%) Ca (%) K (%) K/Mg

KiMag: 0.1954 be 0.1320 % 0.5486 ¢ 27972 ®
Ki Mg 0.2164 3¢ 0.1466 b© 0.5842 @c 2.7338®
KiMgs 0.2068 a* 0.1540 be 0.5128 bed 2.5136°
K> Mgy 0.1656 © 0.1616 ¢ 0.5234 bed 3.2014 2
K2 Mgz 0.1792°¢ 0.1332 bed 0.4386 % 2.4722°
K2 Mgz 0.2560 0.1614 b¢ 0.6218 @¢ 2.4416°
Kz Mg: 0.2684 2 0.1536 ¢ 0.7560 2 2.7872®
Kz Mg 0.2212 ac 0.1536 0.6136 ¢ 2.7556 ®
Kz Mgz 0.2690 2 0.2260 2 0.6698 ® 2.4476°
KaMagy 0.2006 ™ 0.1692° 0.5178 2.6590 ®
Ka Mg, 0.1544 ¢ 0.1108 ¢ 0.3806 ¢ 2.1544"°
KaMgs 0.2060 ** 0.1264 % 0.5220 b 2.5440°
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Means followed by the same letter within a column are not significantly different according to Duncan’s
multiple range test at P\0.01.
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Table 3. Mean comparison of interaction of potassium sulfate and magnesium sulfate

treatments on concentration of potassium, calcium, magnesium and ratio of potassium to
magnesium in the leaves of Vititsvinifera L. cv. Bidane Sefid- second year of experiment.
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Treatment 7 Mg 7. Ca 7K pdxe
K/Mg
-12150
KiMgs abed 0.1640 ¢ 0.9242 ¢ 441620
Ki Mgs /2268 % 0.1612b< 112682 5.0792 ®
K1iMgs /2256 0.1790° 0.9778 % 4.4050
K2 Mg /1894 > 0.1486 « 099305 5.4952 ®
K2 Mgz -/1802° 0.1412° 09312¢ 52158 %
.12034
K2Mgs abed 0.1478 © 1.0008 bed 50188
d
Ks Mg /11872 0.1474 % 1.0894 @ 593182
ab
Ks Mgz 12206 % 0.1322 ¢ 1.0576 ** 5.0000 ®
KsMgs -/2316° 0.1432 1.12482 5.0308 ®
12152
K4 Mgy abed 027182 0.9620% 4.4764°
12120
K4 Mgz abed 0.2744 2 0.0882 bed 47302 ®
KaMgs 12186 % 0.2548 2 1.0580 = 5.1140 ®
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Means followed by the same letter within a column are not significantly different according to Duncan’s
multiple range test at P\ 0.01
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Fig. 1. The percentage of electrolyte leakage in the samples collected in the second half of March
2013, under the influence of soil application of potassium sulfate levels and spraying of
different levels of magnesium sulfate.
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Table 4. Mean comparison of potassium sulfate and magnesium sulfate interaction on
sprouted buds percent of Vitits vinifera L. cv. Bidane Sefid exposed to frosthit.
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Treatment Percent of sprouted bud
KiMg: 22.362 &
KiMg. 26.800 ¢
KiMgs 30.238®
KoM O1 19.000 de
K2 Mg 19.354 %
K2 Mgs 16.478 ¢
Ks Mg 28,000 #*
Kz Mg 32.0002
KsMgs 21.000 &
KsMas 25.000 bed
K4 Mgz 20.872 bed
K4 Mgs 31.9802
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Means followed by the same letter within a column are not significantly different according to Duncan’s
multiple range test at P\ 0.05.
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Effects of Potassium Sulfate Soil Drench and Foliar Application of
Magnesium Sulfate on Grapevine Toleranceto Artificial and Spring
Frostbite

H. Hoseinabadi, M. Rasouli*, A. Ebadi, A. Ershadi, M. A. Ngjatian®

Low temperature causing heavy damage to vineyards from different regions of the Iran
every few years. The use of potassium fertilizer, regardless of other elements, cannot provide
proper nutrition for grapevine. The main purpose of this investigation was to study effects
balanced nutrition and its effects on Vitits vinifera L. cv. Bidane Sefid tolerance to frostbite.
Grapevines have grown in ‘Khazandeh’ training system. In this system, the roots of the plants
laid down in a trough (depth: 80 cm and width: 100cm), and the trunk isplaced on a small
mound formed after digging the streams. The experiment carried out as randomized complete
block design (RCBD) with split plot arrangement with five replications during 2015 and 2016
in vineyards of Shazand, Iran. Different amounts of potassium fertilizer in four levels 0, 0.75,
1.5 and 2.25 kg per vine in main plots and foliar application at three levels 0, 9 and 18 kg of
magnesium sulfate per 1000 liters of water (in 2 stages after fruit set within 10 days) in sub-
plots were used. After the occurrence of early frostbite in late November 2016, the percentage
of frostbite based on the percentage of sprouted buds investigated in the spring of 2017. The
tolerance to artificial freezing evaluated based on electrolyte leakage. Two artificia cold
stages applied on the buds of canes at temperatures of -3, -6, -9, and -12 ° C. According to the
results, consumption 1.5 kg of potassium sulfate per vine with foliar 9 kg of magnesium
sulfate salt per 1000 liters of water increasing tolerance of vines to artificial with the least
electrolyte leakage and natura frostbite. The percent of sprouted buds in this treatment was
32% and ratio of potassium to magnesium ions was five, indicating a balanced ratio between
these two elements.

Keywor ds. Electrolyte leakage, Grape, Magnesium, Potassium, Training system.

1. Ph.D. Student, Research Ingtitute of Grapes and Raisins, Malayer University, Associate Professor, Faculty of
Agriculture, Maayer University, Professor, University College of Agriculture & Natural Resources,
University of Tehran, Associate Professor, Department of Horticulture, Faculty of Agricultural, Bu-Ali Sina
University, Associate Professor, Horticulture Crops Research Department, Qazvin Agricultural and Natural
Resources Research and Education Center, AREEO, Qazvin, Iran, respectively.

* Corresponding author, Email: (mousarasouli @gmail.com).


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.2.9.1
https://journal-irshs.ir/article-1-232-fa.html
http://www.tcpdf.org

