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Background and Objectives: Spring cold is one of the main problems for
grapevines in temperate regions, in some cases the severity of damage is
very high and sometimes the entire crop will be lost. For this reason,
it is necessary to use compounds that delay the bud burst and increase
cold tolerance in vines. The present study was conducted with the aim
of investigating the effect of foliar spraying of gum ghatti (GG) and
SoluPotasse (SOP) on bud burst time and cold tolerance of Bidane-Sefid
grapes.

Materials and Methods: This experiment was carried out factorially (2%3)
based on a randomized complete block design with 3 replications (one vine
per replication). The first factor included GG in two concentrations (0 and
0.5%) and the second factor included SOP in three concentrations (0, 1 and
2%). Foliar spraying of different concentrations of GG and SOP was done
in two stages in late March and early April, just before wooly bud
stage until the buds were fully swollen, using a 10-liter sprayer until the
water-drip stage on the vines.

Results: According to the results, the highest effect of GG and SOP on bud
burst time was related to the vines treated with 0.5% GG in combination
with 2% SOP and the lowest effect was related to the control vines. Also,
the highest days to bloom were related to the vines treated with 0.5% GG
alone, and the lowest days to bloom were related to the vines treated with
1% SOP. Likewise, the highest percentage of fruit set was related to vines
treated with 0.5% GG and 1% SOP. The highest and lowest content of ion
leakage was related to control vines and vines treated with 0.5% GG + 2%
SOP, respectively. Also, the highest content of malondialdehyde and
hydrogen peroxide was related to the control vines and the lowest content
of these membrane stability indices was related to those vines treated with
the combination of 0.5% GG + 1% SOP. The highest content of proline
and soluble carbohydrates was related to vines treated with 0.5% GG in
combination with 1% SOP, and the lowest content of these osmoregulants
was related to control vines. The highest content of total phenol was related
to the vines treated with 1% SOP and the lowest content of this secondary
metabolite was related to the control vines. The highest flavonoid content
was related to the vines treated with the combination of 0.5% GG and 1%
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SOP, and its lowest content was related to vines sprayed with 0.5% GG
alone. The leaf chlorophyll content was the highest in vines treated with
1% SOP alone. Similarly, the highest activity of catalase enzyme was
related to vines treated with 0.5% GG in combination with 2% SOP, and
the highest activity of guaiacol-peroxidase and protein content was related
to those vines treated with 0.5% GG and 1% SOP. The highest content of
abscisic acid and the lowest content of gibberellin were related to vines
treated with 0.5% GG + 1% SOP. The highest spermine content was
related to the vines treated with the second level of in combination with the
second level of SOP. Moreover, the highest content of spermidine was
related to the vines treated with 2% SOP alone.

Conclusion: In general, the application of GG as a polysaccharide coating
in combination with SOP as a source of potassium by extending the
dormancy time and increasing the concentration of abscisic acid and
soluble sugars led to a delay in bud burst and increased spring cold
tolerance in grapevine plants.
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Table 1. Effect of gum ghatti and SoluPotasse application on bud burst time, days to flowering and percentage
of fruit set of Bidaneh Sefid grapevine.

o gme S5 AL Ok &l 0 3L ol s

Fruit set Bloom time Bud burst time Treatment
(%) (day) (day)

0.0001 0.0021 0.0241 P-value
23.16° 51.66° 17.67¢ GIK!I
25.83%® 53.0% 18.33% G1K2
26.56%® 54.33% 20.33% G1K3
24.83% 55.33% 20.66° G2K1
27.36° 55.0° 23.00° G2K2
26.43% 54.66° 23.66° G2K3
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Means with common letters in each column do not have a statistically (5% level) significant difference (Gl and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 2. Effect of gum ghatti and SoluPotasse application on memberan stability indices of Bidaneh Sefid grapevine.

M.UR;:Q)}LA

Oosoder S e By
e oo T e
0.0327 0.0001 0.0001 P-value
4.14° 3.91° 47.60° GIKI
0.10¢ 2.90 40.93¢ G1K2
2.97% 2.44° 41.23¢ G1K3
3.33° 1.93¢ 44.27° G2K1
0.10¢ 1.49° 39.47° G2K2
2.59% 2.00¢ 30.27¢ G2K3
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 3. Effect of gum ghatti and SoluPotasse application on proline, carbohydrates, phenols and flavonoids
content (based on fresh weight) of Bidaneh Sefid grapevine.

J5 508 J5ds Jslome Sy S odan s

Flave_rlloeid phe_lnol soluble ca_rlbohydrate Prolilne Treatment

(mg g~ FW) (mg g~ FW) (mg g~ FW) (umol g~ FW)
0.0359 0.0004 0.0001 0.0034 P-value
3.09° 7.30° 23.51° 1.32° GIK1
577 8.06" 27.90¢ 2349 GIK2
5.94° 7.44" 31.73° 2.70% GIK3
3.99° 7.36° 22.93° 2.91% G2K1
6.24° 7.91% 39.67° 3.63° G2K2
5.83° 7.64°%¢ 36.24° 3.29% G2K3

hoss t Shaies =Gy) L, Gl pme BVl (A ys 0 éa.«) Golel B3l Ogie a3 S rie Gy lls el Sl
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 4. Effect of gum ghatti and SoluPotasse application on bud water content and chlorophyll index (SPAD)
of Bidaneh Sefid grapevine.

S asls = sl o
(SPAD) Watezo/co())ntent Treatment
0.0333 0.6081 P-value
7.30° 79.39° GIK1
8.06" 79.06° GIK2
7.44" 78.13° GIK3
7.36° 78.10° G2K1
7.91% 75.92° G2K2
7.64°%¢ 78.17° G2K3
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 5. Effect of gum ghatti and SoluPotasse application on the activity of bud catalase, guaiacol peroxidase
enzymes and protein of Bidaneh Sefid grapevine.

Jsle 55

NG

Pro_tlein Guai'acol Reroxidgse ' Cata_lllase ' Tre;Lt:ent
(mg g” FW) (Unit mg™ protein) (Unit mg™ protein)

0.0305 0.0003 0.0059 P-value
1.54° 4.64° 2.59° GIKI
2.09% 6.73¢ 3.85 GIK2
221% 9.78" 3.93 GIK3
1.76® 5.40° 2.58° G2K1
2.52° 14.16° 4.14° G2K2
2.39% 12.61% 2.59° G2K3
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 6. Effect of gum ghatti and SoluPotasse application on abscisic acid and gibberellic acid content of
Bidaneh Sefid grapevine.

S o Ao S k!

Gibber_elllins Abscisi_cl acid Tre;:;ent
(nmol g~ FW) (nmol g~ FW)
0.0222 0.0003 P-value
93.05° 25.86° GIKI
78.01% 32.56° GIK2
81.90° 31.98° GIK3
79.68" 27.56% G2K1
73.86" 47.54° G2K2
77.38° 40.93° G2K3

(Aoys v kb rens =Gy W10 gyls sae Yl (Asys 0 ) bl Bl o g 03 S pie Gy lls e Sle
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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Table 7. Effect of gum ghatti and SoluPotasse application on putrescine, spermine, and spermidine content of
Bidaneh Sefid grapevine.

e ! ]

R ] s
Sperm_ildine Sperrﬂine Putres_$ine Treatment
(umol g~ FW) (umol g~ FW) (umol g~ FW)

0.0001 0.0001 0.0012 P-value
26.84° 15.71% 57.12¢ GIKI
35.01° 15.78% 63.56" GIK2
30.16™° 19.50° 61.11° GIK3
29.34% 14.45¢ 58.89¢ G2K1
34.32° 34.46" 81.97° G2K2
32.51% 30.21° 70.42° G2K3
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Means with common letters in each column do not have a statistically (5% level) significant difference (G1 and G2:
gum ghatti at 0 and 0.5%; K1, K2 and K3; SoluPotasse at 0, 1%, and 2%)
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