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Effects of paclubutrazol on physiological characteristic two genotypes
(Sesamum indicum) under water stress
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1- Field capacity
2- Available water
3- permanent wilting point
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Tablel)Analysis Variance of physiology traits (Sesamum indicum)
genotypes with pacloboutrazol under different water treatment

Syt e T arys Jgoe Sty S i oo TETPR (T SO N O s8es Wiz o)y
s.0.v df Soluble Starch proline Catalase Catalase  wax yield  Weight
Carbohydrate (root) (leaf) (1000 seed)
NS 2 1.8 0.00025™  0.15™ 0.0005™  0.0005™  0.6™ 1257  0.05™
Replication
Genotype (G) s, 1 37127 1030.97"  3953" 0.54™ 0.0003™  2002" 759" 2.6
T i 2 718" 162.15" 798" 0.08" 0.027 379" 1177 061"
Water Stress (S)
Js3l5 S 2 144" 4.1% 382" 0.002" 0.002" 437 895" 028"
Pacloboutrazol(P)
s, G*S 2 326.8" 31.75" 405™ 0.016™  0.000002™ 1177  (46* 0.117
5317 5 o3, 2 0.38™ 1.99" 34" 0.001”  0.000029™ 33" 087" 0.001™
G*P
s S 4 1.005™ 0.78" 0.9 0.0004”  0.0001" 1.6  0.13™ 0.0001™
P*S
I3l 5 558 hmed
G *S*p 4 2.28" 0.38™ 1.67° 0.0002™  0.00004" 297 027" 0.002"
AT I 38 0.55 0.15 0.6 0.0001 0.0003 028 026  0.008
Error
VB ks s o 5.4 3.92 4.05 45 7.22 725 517 2.62
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Table2)Mean comparison of interaction effects S*P (drought stress*paclubutrazul),
S*G (drought stress* genotype) and G*P (genotype™* paclubutrazul) on physiology traits (G1(Yellow- white) and

G2(Oltan), S1, S2 and S3(20, 50 and 80% FC), PO, P1 and P2 concentration of paclubutrazul (0, 7.5 and 15mg.L’1)

s S YLl aiay NG awlis O IRV YUKy als e 5,Sles (ol
Treatments Catalase.leaf Catalase.root Starch Proline Carbohidrat Weight (g)  Yield W_?X
(mg.g' FWmin') (mgg' FWmin") (mgg') (mgg') (mg.g' DW) (1000sced) (gplany) (me€” FW)
Gl 0.047 0.33 15.2 12.3 7.5 3.5 13.7 4.2
G2 0.051 0.13 6.5 29.44 24.1 3.11 6.2 16.4
Lsd 0.43 0.0024 0.108  0.212 0.203 0.024 0.139 0.203
S1 0.014 0.3 14.11 13.3 9.03 3.5 12.7 14.6
S2 0.042 0.22 10.44 23.4 16.97 3.36 9.4 10.8
S3 0.091 0.16 8.1 25.9 21.5 3.13 7.7 54
Lsd 0.52 0.003 0.132  0.259 0.249 0.030 0.164 0.249
PO 0.039 0.24 11.3 22.2 14.9 32 9.2 8.8
P1 0.048 0.23 10.88  21.08 15.8 3.34 9.9 10.2
P2 0.06 0.22 10.4 19.3 16.7 345 10.6 11.9
Lsd 0.52 0.003 0.132  0.259 0.249 0.030 0.164 0.249
G1*S1 0.013 0.38 17.7 9.8 4.6 3.7 15.5 1.8
G1*S2 0.04 0.35 16.3 10.5 4.15 3.6 14 2.1
G1*S3 0.08 0.25 11.7 16.6 13.8 33 11.5 8.7
G2*S1 0.015 0.22 10.4 16.8 13.3 32 9.9 9.15
G2*S2 0.04 0.08 4.5 35.1 29.8 3.1 4.8 19.6
G2*S3 0.09 0.08 4.5 36.3 29.2 3 3.9 20.4
Lsd 0.74 0.0042 0.187 0.36 0.352 0.042 0.242 0.353
G1*P0 0.037 0.33 15.38 13.3 6.82 341 12.78 3.23
G1*P1 0.046 0.33 15.42 12.3 7.44 2.56 13/74 3.83
G1*P2 0.056 0.32 15.01 11.2 8.37 3.67 14.62 5.63
G2* PO 0.041 0.15 7.4 31.08 23.07 2.98 5.75 14.41
G2*P1 0.50 0.12 6.3 29.8 242 3.12 6.17 16.59
G2*P2 0.064 0.11 5.8 27.3 25.1 3.22 6.72 18.23
Lsd 0.74 0.0042 0.187 0.36 0.352 0.042 0.242 0.353
S1*P0 0.01 0.15 14.47 14.4 8.4 3.36 12 4.27
S1*P1 0.013 0.12 14.22 13.3 9.1 3.51 12.91 5.02
S1*P2 0.020 0.19 13.6 12.2 9.4 3.61 13.35 7.17
S2*P0 0.031 0.21 10.6 24.6 15.6 3.23 8.65 9.57
S2*P1 0.041 0.22 10.4 23.8 17.06 3.36 9.3 11.04
S2*P2 0.055 0.22 10.2 21.7 18.1 348 10.25 11.94
S3*P0 0.76 0.29 9.09 27.6 20.7 3 7.15 12.62
S3*P1 0.090 0.30 7.98 26 21.2 3.15 7.64 14.57
S3*P2 0.106 0.31 7.4 24 225 3.25 8.43 16.68
Lsd 0.91 0.0052 0.23 0.44 0.43 0.36 0.296 0.432
G1*S1*P0 0.009 0.39 17.5 11.4 4.7 3.66 14.7 1.3
G1*S1*P1 0.011 0.38 17.7 10.5 4.2 3.8 15.8 1.6
G1*S1*P2 0.0151 0.38 17.8 9.9 4.06 39 16.1 2.6
G1*S2*P0 0.03 0.34 16.4 11.9 4.7 3.46 12.8 1.6
G1*S2*P1 0.036 0.36 16.7 11.3 4.1 3.6 13.94 1.8
G1*S2*p2 0.05 0.35 15.9 10.7 3.7 3.7 15.27 2.8
G1*S3*P0 0.07 0.26 11 17.56 14.4 3.1 10.6 6.7
G1*S3*P1 0.09 0.25 11.8 17.1 13.9 33 11.4 8.1
G1*S3*P2 0.097 0.23 12.4 16.9 13.2 34 12.5 11.4
G2*S1*P0 0.011 0.23 9.7 17.95 13.3 3.06 9.2 7.2
G2*S1*P1 0.0151 0.22 10.6 17.51 14 32 9.9 8.4
G2*S1*P2 0.019 0.20 11 17 12.7 33 10.59 11.7
G2*S2*P0 0.035 0.1 4 37.3 31.32 3 4.42 17.5
G2*S2*P1 0.04 0.07 4.1 37.09 299 3.1 4.7 20.2
G2*S2*pP2 0.05 0.07 53 36.3 29.2 32 5.2 21
G2*S3*P0 0.08 0.11 3.8 36.5 29.84 2.9 3.6 18.5
G2*S3*P1 0.091 0.07 4.1 36.3 28.6 3 3.8 21
G2*S3*P2 0.11 0.06 5.8 35.6 289 3.1 43 21.9
Lsd 1.29 0.0074 0.32 0.63 0611 0.073 0.419 0.611
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Introduction: Sesame (Sesamum indicum L) is a flowering plant in the genus
Sesamum. It is widely naturalized in tropical regions around the world and is
cultivated for its edible seeds, which grow in pods (Monayem Miah et al., 2015).
Drought is one of the most important abiotic stresses which affect almost every
aspect of plant growth. The arid and semi-arid regions where sesame is grown
are specified by high temperatures, high evaporation demand and occurrence of
unpredictable drought (Oscar Rojas et al., 2014). This plant is relatively drought
tolerant. Resistance to water stress in sesame is important in many countries with
low rainfall.

Material and methods: In order to evaluation effects of Paclubutrazul on two
Sesamum indicum genotypes under drought stress and study physiology, yield and
yield component responses of genotypes, these experiment was done using factorial
arrangement based on Randomized Complete Block with three replications in
1393-94 in greenhouse of educational department of Kordkoy. Treatments included
Sesamum indicum genotypes (Yellow- white and Oltan), three levels of watering
(20, 50 and 80% FC) and three concentrations of paclubutrazul application (0, 7.5
and 15 mgL"). Data were analyzed with SAS software.

Results and discussion: Finally results showed that genotype, water treatment

Email address of the corresponding author: elhamfaghanibio@gmail.com
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and paclubutrazul on thousand seed weight, yield, proline, epicuticular wax of leaf,

catalase activity of leaf and root, starch and carbohydrate soluble was significant.

Although proline, EWL, catalase enzyme activity in leaf and root were declined,

but Starch and carbohydrate solution content of leaf was elevated in Yellow- white

against 20% FC. Application of paclubutrazul on starch, proline and catalase
enzyme activity in both genotypes were not significant, but catalase enzyme
activity in root, carbohydrate solution and EWL in leaves, thousand seed weight and
yield were different significantly. Oltan in waterless stress had maximum proline
content, EWL and catalase enzyme activity than yellow white, albeit, yellow white
had highest carbohydrate solution than Oltan. Also EWL in leaves of Oltan was
increased in 15mgL"' paclubutrazul. EWL accumulation leaves protect them from
addition water evaporation (Gonzalez et al., 2010). Also concentration of EWL
accumulation leaves against severs waterless stress and highest paclubutrazul
content, was highest 4 times than well water and without paclubutrazul usage.

Catalase enzyme activity in root and leaves and proline content of leaves in 15

mg paclubutrazuland severe waterless stress were 9, 0.2 and 0.4 times more than

without paclubutrazul and well water treatment. Carbohydrate solution in leaves
under severe water stress and highest paclubutrazul content was 0.6 times more

than control. In well water with 15 mg paclubutrazul, average yield per plant 13.3

g with thousand seed weight, 3.61g than control was highest in comparison control.

Also, Oltan genotype than Yellow white to highest concentration paclubutrazul

usage in case of effect on Osmolites and Catalase activity enzyme showed positive

reaction.

Keywords: Oxidative enzyme, Osmolites, Waterless tolerant, Epicuticular wax,
Carbohydrate
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