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ABSTRACT

Use of drought tolerant grapevine rootstocks and application of garden management practices, such as the use of
plant growth regulators, can be effective in achieving drought control methods. For this purpose, a factorial
experiment based on a completely randomized design was conducted with three replications in greenhouse conditions
in 2018 in order to study the effect of triacontanol on the physiological characteristics of grafted plantlet of grapevine
on two native rootstocks of Iran under drought conditions. The treatments consisted of two rootstocks (Khoshnav,
Sorkhak Ghouchan) and Bidaneh sefid (no grafting), three levels of drought stress including soil water potential of -
0.2 (control), -0.7 and -1.5 MPa, and three concentrations of triacontanol (0, 50 and 100 pM). The measured traits
included ratio dry weight to leaf area (LMA), membrane cell stability (MSI), total chlorophyll, proline,
glycinebetaine, relative water content (RWC), catalase (CAT) and peroxidase (POX) activity. Based on the results,
drought stress reduced LMA (25%), MSI (5%), chlorophyll (20%) and RWC (5%) and triacontanol treatments
increased LMA (20%), MSI (4.5%), chlorophyll (14%), RWC (2.5%), glycinebetaine (27%), proline (22%), and
antioxidant activity of catalase (23%) and peroxidase (8%). plantlet with Khoshnav rootstock showed better results
than the control plantlet, and triacontanol improves drought tolerance in plantlets.
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Table 1. Results of variance analysis effect of rootstock, triacontanol and drought stress on some physiology traits on
‘Bidaneh sefid’ grapevine

Means of Squares

Source of Membrane  Relative
L Df  Leaf mass Total . . . . .
variation stability water  Glysinebetaine  Proline Catalase  Peroxidase
area chlorophyll .

index content
Rootstock(A) 2 7.947 0.262" 25397 ™ 17.72™ 256 36.6" 6.004™ 96.67
Tria (B) 2 0.26" 0.197™ 322.8™ 127.25" 10.17" 8271  16.701"  271.006™
Drought (C) 2 0.01" 0.101" 20.08™ 54.49"™ 14.62" 67.22" 9.62" 164.55
AXB 4 0.07™ 0.219" 50.85" 9.74" 0.94™ 6.004" 1.31" 5.63"
AXC 4 0.005™ 0.503™ 15.98™ 6.02" 1.477 5.69" 1.01" 11.903"
BXC 4 0.001™ 0.086™ 113" 5.66" 1.69” 8.153"  0.484" 242"
AXBXC 8 0.001" 0.006™ 11.6™ 5.93™ 1.001" 3117 0.007" 4.609"
Error 54 0.002 0.002 9.7 3.77 0.48 0.809 0.416 184.12
CV (%) - 4.6 7.15 12.12 9.3 13.52 14.26 12.83 16.35

S8 g Solas 39 g doy0 Vg O Jloiol e jo Jls s Sglis i 5 a4 st

*, ** ns: significantly differences at 5% and 1% of probability levels and non-significantly difference, respectively.

S il o) 35 (sl Slao (S (St 25 5 JHL5 el 31 Sl anslin Y Jgoz
Table 2. Mean comparisons effect of rootstock, triacontanol and drought stress on some physiology traits on ‘Bidaneh
sefid’ grapevine

Leaf Total Membrane Relative . . . Peroxidase
S Glysinebetaine  Proline Catalase .
Treatment mass area  chlorophyll  stability index water content - (uM/mine/mg

(mgem?) (mg g F. W) %) %) UM/ gE. W) (uM/gF. W) (Unit/ gr F. W.) proteine)
Rootstock
Bidaneh Sefid 1.94b" 1.48 ab 76.73 ab 87.96 ab 0.98¢c 9.57¢ 5.68b 586.98 b
Sorkhak Ghouchan  1.91b 158a 76.32 ab 88.46a 111b 10.52b 5.82b 593.73b
Khoshnav 2.23a 16la 77.21a 88.67 a 134a 1135a 6.83a 615.87 a
Triacontanol
0 (uM) 18¢c 153¢ 7492¢ 86.93b 0.96b 9.18¢ 529b 574.55¢
50 (uM) 2.02b 1.64b 76.17b 88.06 ab 1.15ab 10.52b 6.16 ab 597.57b
100 (uM) 224 a 176a 7717a 89.11a 13la 11.73a 6.89a 624.45a
Drought
-0.2 2.33a" 16a 7758a 89.32a 0.93b 8.61c 49c¢ 561.001 ¢
-0.7 2.003b 1.56 ab 76.2b 87.35b 1.19ab 10.73b 6.22b 599.35b
-1.2 174c 13b 74.48c¢ 85.07¢c 13a 12.09a 7.23a 636.23 a

Al oo oy O mhaw 10l Soe gld g8 oaima lid gt o 0 alie By
* Means within a column followed by the same letter are not significant at the level of 5%.
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Figure 1. Mean comparison interaction effect of rootstock, triacontanol and drought stress on dry weight to leaf area
ratio (LMA) on ‘Bidaneh Sefid’ grapevine
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