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3- Vitaceae
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5- Salicylic acid
6- Bio-Bloom®

Sibee (£ slags, b
oBalS 3 (3Rl g @ (i)l slad, ) ookl oy el
R a2 3)90 SLEL ) Fo 0 dlge (g ppl Wile (S350 ©)lus
S exSsle (SOl ds g b dlge ] LYY 9 YF) ol a5
L S oo Jos olus (LS slacdl gg) g Sl S JeSis
P S (V) 2 o JUb 1y olS )3 Loy &y cenglie slapiilse
O—ieree 5SS Sl a il L8 iS5 gy S dlge ]
i Lo o0 Sl sl 550l oge0 4536 sloidgilie
)2 4_§JJ c(A) D)b )91’] 09— p_’.b 9 &) c;»u.O.S u.u.u JLl W
F o) by (V8) (Seid dar 5 oo sl yiis 4 ol ST,
el Fge Yl (V) (i l3s 5 (VA) ()9 (Y 5 ¥
B oS a s ol i sl Gl (VF) ol Sen g oK
ol 4 ot Mgl sladign g2 b b Shiadloson]

W AAL.Mm) P"\S j).» 5 Ln/w; 4 walsus
Al olelS » (reb Ll )0 (8l S Ale pogeisel
by sla sa S eudas wile (6)bs LS 5 (V) Bgd oo dily]
SlaS ol y g 22 9 35 25 3lge (ol e dlex 5l LS
355y (S )3 3 L Lo 4y Cngliio 1381 (sl i3 0350l
Pl (Jlte sl o(V)) B9)000 SIS (Sl Y gazme sladilyx
ool 9 yamd (YU polie o N odle duoyd AD 5l i (gl
5 pdsilio Cuo o 09y 1 0o psbinly I olge Al
bl Lol glgl Jols 5 o )lul sl b i slalie ksl
lomisl 3 o b oBign b bl e mebits 1) L Cllw o pp
“pora 5 eslty Aled gl |y 08 8 st alg o] 0950
Sl )3 jaud g Cwsl o (S3jleyw 5l 655t 9 (Sjol
2l 5 6551 Jeb sledgSge

oS (V) phle Clb 0 o aS s 4 o8 (503 dlge
‘.\_;Id._,.s)f )‘)_B odla_wl dy90 ul)_»l (Y\c) Cuw g (\;) A 9 (\Q)

& p . ‘v - A Y T \ A .. e
&9 dw Jold 9. (ygiwed g IOl ¢ jaes | aile

. . 1 f -

b o 5 (W) 5 0) Conl basslginel 5 oghesliss (681
o3l g9 £+ Lol a8 ol 305 diliio Ly oS 5 o LS
O (2lrsise fuy (slliad (63 gy aw o | il
Sbe 9 5 diel ol J1 (S5 5 Odndse o quudS (2]
03— u.o)‘)f )Jyo ‘;\))lﬁ)u‘) U)L.A.o u@lf 0 4 .Awl) «° CJ o

1- Thiofer®
2- Cropaid®
3- Fosnutren®
4- Thiobacillus
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Figure 1- Mean and minimum monthly temperature of Takestan during 2012-2013.
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Figure 2- The effect of anti-freeze spray on the red seedless grapes’ TSS, cluster weight and yield during 2012-2013. The same
letters in each year show no significant difference among the treatments at the level of 5% by Duncan's multiple range test
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Figure 3- The effect of anti-freeze spray on the red seedless grapes’ proline and glycine betaine content during 2012-

2013. The same letters in each year show no significant difference among the treatments at the level of 5% by Duncan's
multiple range test
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Figure 4- The effect of anti-freeze spray on the red seedless grapes’ APX, GPX and CAT activity during 2012-2013. The same
letters in each year show no significant difference among the treatments at the level of 5% by Duncan's multiple range test
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Introduction: Nowadays, horticultural products especially in our country are damaged by the climate change
events (rising temperatures, water shortage associated by drought and extreme temperature fluctuations). The
greatest economic damage to horticultural crops are caused by winter chilling and / or spring frosts, in which has
been increased by seventimes during the last 10 years. Indeed, just during 9 months of 2016-2017 year, the
chilling/frost damages were reached to 140 million euro of the total damage value of 240 million euro to
agriculture (about 60%). According to the Agricultural Insurance Fund, maximum amount of compensation to
farmers of the country was paid to apples, walnuts, grapes, almonds, pomegranates, oranges and pistachios
orchardists, respectively. Grape (Vitisvinifera), a member of the Vitaceae family, is the most important
horticultural crop in Takestan region, ranking top in producing raisins in Iran. Yearly, horticultural practices in
order to reduce the severity of chilling damages to crops cost a lot under orchard conditions. Some of these
practices are included burying vines under soil, winter ice-watering, flood irrigation, and turning the heaters on.
Nowadays, cheap and fast alternative methods such as anti-freezes spraying havebeen considered to reduce the
freeze injuries under orchards. These compounds as mechanical barriers either prevent the ice crystals formation
on the sensitive plant tissues or activate the freezing tolerance mechanisms in the plants. Salicylic acid (SA), a
type of phenolic acid, is one of the most secondary metabolites in the grape. SA not only plays an important role
on the determination of the quality, color and taste of fruit, but also influences on the plant responses into
environmental stresses such as drought, chilling, salinity and heavy metals. Natural osmolites such as soluble
sugars, amino-acids and ammonium compounds are accumulated inside the plants under natural conditions.
Commercial anti-freeze/anti-transpiration compounds on the basis of the mentioned natural osmolites are used to
increase the freezing tolerance or postponing the bud break of horticultural crops. For example, Bio-bloom,
Tiofer®, Cropaid® and Fosnutren® were used as anti-freeze compounds under almond, cherry, pistachio and
apple orchards in Iran. The efficiency of this method to reduce the chilling injuries in vineyards is not well
known. Therefore, to consider the effects of plant basis anti-freeze compounds on the freezing tolerance of red
seedless grape under Takestan climate conditions, the current experimentation was conducted. In this regard, the
important freezing tolerance determining osmolites as well as some of the qualitative and quantitative characters
of vines in response to these compounds were evaluated.

Materials and Methods: In order to study the likely increase in grape spring freezing tolerance using the
anti-freeze compounds under the orchard, an experiment was conducted as randomized completeblock design
(RCBD) with anti-freeze compounds in Agriculture and Natural Resources Research Center of Qazvin during
2012-2013. Minimum monthly temperature during the autumn and winter months was -12.2 °C. The treatments
including the spray of SA, Tiofer®, Cropaid®, Bio-Bloom® and water (control) were used on vines during
fourphonological stages: before plant dormancy, during bud swelling, start of clustering and during the final
clustering on the three red seedless vines per plot. Quantitative and qualitative characters such as cluster weight,
yield and total soluble solids (TSS) were measured. Leaves osmolites contents such as proline (Bates et al.,1973)
and glycin-betain (Grieve and Grattan.,1983) as well as the status of the freezing resistance index enzymes
activities such as Glutathione peroxidase (GPX) (Updhyaya et al.,), Ascorbateperoxidase (APX) (Nakano and
Asada,1981) and Catalase (CAT) (Aebi, 1984) were evaluated. All statistical analyses were made using SAS
software. The comparison of mean values for the different treatments was made by ANOVA, followed by the
Duncan’s test at the significant level of 0.05.

Results and Discussion: The results showed that the anti-freeze compounds resulted in a significant increase
in the TSS, cluster weight and yield by 22%, 17% and 26%, respectively and the most effectswas observed in
Bio-bloom. Our results regarding the effect of SA on the TSS was in accordance with other researchers
(ShokrollahFaam, 2011; Sedighi et al., 2011; Champa et al., 2014; Marzouk and Kasm, 2011). However the
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effect of other anti-freeze compounds on the quantitative characteristics has not studied yet. Tiofer and Cropaid
had no significant effect on the grape cluster weight. Proline content increased significantly using anti-freeze
compounds compared to control during 2012-2013. But there was no significant difference between the different
anti-freeze compounds for proline content. The most important content of betaine-glysine was observed in SA
and Bio-bloom treatments. A decrease in air temperature during 2013 dormancy period resulted in higher
amount of osmolytes contents (betaine glycine) and freezing resistance index enzymes activities compared to
those of 2012. The most important contents of these enzymes activities were obtained in SA, Tiofer, Cropaid and
Bio-Bloom treatments, respectively and the less important content was observed in control.

Conclusions: According to these results the commercial anti-freeze compounds could be useful not only for
an increase in the grape spring freeze resistance but also for an improvement in the grape cluster weight, total
soluble solids and yield. Osmolytes contents such as such as proline and betaine glycine and enzymes GPX,
APX, CAT are significantly higher in anti-freeze treated plants compared to control. Since high levels of soluble
solids, mentioned osmolytes and enzymes resulted in an increase in cold resistance in plant, the use of antifreeze
as an easy and inexpensive way to increase the cold hardiness of grapes is recommended. These results were
obtained with this antifreeze in 5 ppm concentration. Therefore more researches on the other varieties using
different concentrations of anti-freeze compounds are recommended.
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