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Table 1- analysis of variance (mean square) of the effect of temperature, seed moisture content, PIX and storage period for some biochemical traits and germination of
Sesame cv, Darabl

Ol psd ol &3yl ax )0 el sls Slecniisn sls ; : o
sov o i Sepouene Ml comowe o cemi
S sles 14308 ™ 42999 780 ™ 1568 ™ 14931 ™ 2.3 65621 ™
Storage Temperature (T)
o sk 1 234 4741 2105 ** 103 ™ 989 ™ 5.33™ 132753 ™
Seed Moisture (H)
oS okl 2 250 ** 914 ™ 42" 311 296 ™ 0.11™ 2772
Pix concentration (P)
A 2 3276 13433 ™ 979 ™ 438" 4179 262" 16577
Storage period (SP)
(T*H) 1 110™ 53.3™ 71.3™ 4.64™ 4.2 0.16™ 30803 ™*
T*P) 2 205™ 36.2™ 2.33™ 161" 15.4™ 0.01™ 113
H*P) 2 17.5™ 29.3™ 3.63™ 131" 78.1™ 0.01™ 74.2™
(T*SP) 2 82.1™ 219 17.6™ 8.2 20.3™ 0.04™ 694 ™
(H*SP) 3 14.9™ 68.5™ 9.37™ 2.13™ 4.64" 0.02™ 1796 ™
(P*SP) 4 6.62™ 10.3™ 1.6™ 0.48" 18.9™ 0.008" 184
(T*H*P) 2 20.9™ 50.1™ 1.4™ 1.98™ 50.7" 0.1~ 111
(T*H*SP) 3 78.6™ 103 ™ 9.75™ 5.32™ 5.76" 0.03™ 1626 ™
(T*P*SP) 4 41" 311 2.03™ 0.84™ 4.84" 0.003" 75.8™
(H*SP*P) 4 3.48" 18.8™ 2.4 0.74™ 4,01 0.12™ 111
(T*H*SP*P) 4 3.92" 12.5™ 2.32™ 0.39™ 3.99% 0.08™ 63.5™
Error s 70 1.9 4.47 0.4 0.18 1.66 0.0009 3.54
CV (%) &y > 2.21 2.88 3.12 2.54 2.54 3.33 7.03

Ao o LS 1) 1Y 970 zokaw 0 o dre o sme ST 399 pae i 5 4 FF g F

ns, * and ** indicate the no significant difference, significant at 5% and 1% levels, respectively.
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Table 2- Analysis of variance (mean square) of slicing based on seed moisture content at 15 °C and 25 °C temperature for some biochemical traits
and germination of Darab variety 1 sesame.

boass oly: el
L s ST e Slgiona oslle (slyiee Loy 25T ot o il duao
’;*5 \é; ool Jsloe . oden sk slaetisn RV Electrolyte Fj“‘“"“”_‘d“‘ ” Germination
" df content o proline  Soluble proteins  malondialdehyde leakage roxidase percentage
soluble sugars activity
bl e tosh, 229 910 ™ 68 30 2.45" 0.18" 63.1"
NEETW 9% humidity
Temperature 20 V0 Sush, 108 515 65.2" 15.9" 0.33" 0.17" 357
15°C 15% humidity
pThslesaep ok, 264" 1133 ™ 93 1122 2.45™ 0.24™ 532 ™
oI5 sl 9% humidity
Temperature 20 V0 Sush, 346 ** 1171 411" 1101 ™ 0.33" 0.11" 233
25°C 15% humidity

1Y Glas Jlois! mhaw o o e
**significant at the 1% error probability level.
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Table 3- Mean comparison effect of pix and storage period some biochemical traits of sesame Darab 1 variety at 15°C and seed moisture content of 9% and 15%
oS e e SIB slyine SR s laintisy sl s ol s Sl s JounSTy
Les Cagb, Pix content of Jslre Proline - - ' T
Temperature Humidit concentration storage (mmol Soluble proteins ~ Malondialdehyde Electrolyte Peroxidase
P y (o L) day) S?r'nugbge Fssg_ﬂgs FW_l)'g (mg.g FW-1) (mmol.g FW?)  leakage (%)  (umol.gt.min)
60 40.2¢ 28.83¢f 31.47° 8.36¢ 25.8¢ 1532
0 120 53.73 52.37¢ 28.23¢ 12.85° 39.65° 1.36°
180 59.12 67.222 21.43¢ 15.3? 47.212 1.01¢
60 38.13¢° 22.639 34.752 7.36¢ 22.71¢ 1.692
=221 3000 120 52.77¢ 47.92¢ 31.23° 12.19¢ 37.63° 1512
9% 180 57.67° 62.97° 23.53¢ 14.61° 45,082 1.12¢
60 39.23¢% 26.85f 32b 8d 24,7 1.562
4500 120 54.2¢ 52.47¢ 28.83¢ 12.92¢ 39.86° 1.39°
4z 310 180 58.97% 66.452 22¢ 15.192 46.87° 1.04¢
S5 sl 60 47.65" 50.01f 19.41° 11.83¢f 36.5 1.03°
15°C 0 120 57.6° 68.17¢ 17.23¢ 15.23P 47° 0.85¢
180 60.372 79.122 11.01¢ 16.892 52.132 0.51¢
60 42.439 40.22" 23.432 10.019 30.89¢ 1.132
M): 16 3000 120 50.33¢ 55.5¢ 20°¢ 12.82¢ 39.55¢ 0.950
15% 180 53.2 67.2° 12.6° 14.58° 44.99° 0.58¢
60 43,739 43.79 21.9% 10.59f 32.67¢ 1.052
4500 120 52.13¢ 59.63¢ 18.57¢ 13.54¢% 41.77% 0.88%
180 54.9¢ 70.78% 11.57¢ 15.22° 46.97" 0.52¢

Bl (o0 do )0 0 mhaw jo s dee BB pae odimolis alise By > L slacl
Numbers with the same letters indicate no significant difference at the 5% level.

AR



(/\\*ﬂﬂ)/\f’f/ﬁ)LP o)Lo..i: /p@é)ljo JL"’ /Q‘)J‘ )J.J s.:LAJ?u 9 ‘n}lc- u‘)&oﬁ 9 )yu%)

10 99 Cugby g ol )5 Slw 4250 10 (slod byl plh o V) Olyld o8y xSy (o bioadbgu Slao (B 9 (6510,L50 0590 Job g Sy cdile P (11 SSleo dmnlio -F Jgu
M)\)

Table 4- Mean comparison effect of pix and storage period some biochemical traits of sesame Darab 1 variety at 15°C and seed moisture content of
9% and 15%

. “’Lvmc Sl o sl ‘-”Js.ﬁ’ Jsloee slogyeiig asoll s oyolle Codg sl et Sl
Les Cagh, Pix storage content of Jsloxe Proline - ; i
Temperature Humidity concentration g bl (mmol.g Soluble proteins  Malondialdehyde Electrolyte Peromdas_e
(mg L) (day) S?mug ge s\lj\g/;?;s FW'15 (mg.g FW1) (mmol.g FW1) leakage (%)  (umol.gl.min)

60 40.2¢ 28.83¢f 31.47° 8.36¢ 25.8¢ 1.532

0 120 53.73« 52.37°¢ 28.23¢ 12.85°¢ 39.65° 1.36°

180 59.12 67.222 21.43¢ 15.32 47.212 1.014

60 38.13¢ 22.63Y 34,752 7.36¢ 22714 1.692

=221 3000 120 52.77¢ 47.929 31.23° 12.19° 37.63° 1518

9% 180 57.67° 62.97° 23.534 14.61° 45.082 1.12°¢

60 39.23¢% 26.85f 32b gd 24,7¢ 1.562

4500 120 54.2¢ 52.47¢ 28.83¢ 12.92°¢ 39.86° 1.39°

ar,» 10 180 58.972 66.452 22¢ 15.192 46.872 1.044
38 (Hle 60 47.65° 50.01 19.41° 11.83¢ 36.51 1.03°
15°C 0 120 57.6° 68.17°¢ 17.23¢ 15.23P 47° 0.85¢
180 60.372 79.122 11.01¢ 16.892 52.132 0.51¢

60 42.439 40.22" 23.432 10.019 30.899 1.132

>3 10 3000 120 50.33¢ 55.5¢ 20¢ 12.82de 39.55¢ 0.950¢

15% 180 53.2d 67.2¢ 12.6¢ 14,58P 44,99¢ 0.58¢

60 43.739 43.79 21.9% 10.59 32.679 1.052

4500 120 52.13c 59.63¢ 18.57¢ 13.54¢cd 41.779% 0.88¢

180 54.9¢ 70.78bc 11.57¢ 15.22b 46.97b¢ 0.52¢

W3l g0 do )0 B e jo e sae BB pac odiaslis ailie By, L sluel
Numbers with the same letters indicate no significant difference at the 5% level.
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Table 5- Mean comparison effect of pix and storage period on some biochemical traits of sesame Darab 1 variety at 25 °C and seed moisture
content of 9% and 15%

Les S “’S‘““J‘k &l ‘5:5&? flyﬂm °*'J’.’*’ Jobre slais 23T 68 gelle g Sl ot SlaeSTy
Temperature Humidit )(%) concepr:t):ation storage content of - Jslox (I;rg::)r;e Soluble proteins  Malondialdehyde Electrolyte Peroxidase
(°C) y (mg LY (day) S?rLugb:;e ES\QI;?;S FW'1).g (mg.g FWY) (mmol.g FW1) leakage (%)  (umol.gl.mint)
60 61.8 66.8 25.9P 15.57¢ 48.06' 1.23¢
0 120 78.15 98.05¢ 19.1¢ 21.33b¢ 65.83¢ 0.88f
180 83.472 111.13° 14.07f 23,572 72.722 0.62"
60 57.439 56.869 29.292 13.84f 42,710 1.412
‘*“Of 1 3000 120 70.09¢ 82.8¢ 22.33¢ 18.52¢ 57.14¢ 1.05%
9% 180 75d 96.57¢ 15.93¢ 20.78¢ 64.11¢ 0.729
60 60.75' 63.7° 27.43% 15.07¢f 46.519 1.31
4500 120 76.43¢ 93.58¢ 21.07¢ 20.59¢ 63.54¢ 0.98¢
4z, VO 180 79.93P 104.73b 15.17¢f 22.37% 69.01P 0.68"
o8 gl 60 65.28% 80.459 17.47° 17.65¢ 54.46° 0.81b
25°C 0 120 81.73b 109.57¢ 13.03¢ 23.17° 71.49° 0.57¢
180 90.93 127.6% 8.89 26.472 81.672 0.35f
60 61.8¢° 73.83" 18.872 16.43¢ 50.69¢ 0.882
"“‘): e 3000 120 76.63¢ 100.72f 14.23¢ 21.48¢ 66.28b 0.64¢
15% 180 81.27 111.33¢ 10.57f 23.33 71.08° 0.45¢
60 63.1¢ 76.05" 18.6 16.85¢ 5ocd 0.87%
4500 120 78.67b 104.6¢f 13.4¢ 22,20 68.49° 0.59¢
180 88.32 121.98b 10.47 25.472 78.58% 0.44¢

Bl g0 doy0 B e jo e Jae BB pae odiaslis ailie By, L sluel
Numbers with the same letters indicate no significant difference at the 5% level
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Figure 1- The main effects of pix and storage treatments on the germination percentage of Darab

variety 1 sesame under temperature conditions of 15 °C and humidity of 9% (a) and 15% (b).
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Figure 2- The main effects of pix and storage treatments on the germination percentage of
Darab variety 1 sesame under temperature conditions of 25 °C and humidity of 9% (a) and 15%

(b).
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Abstract

This study was conducted to investigate the effects of different concentrations of the plant growth
retardant Pix (mepiquat chloride) on germination and biochemical characteristics of sesame (Sesamum
indicum L.) seeds (cv. Darab 1) under different storage conditions. The experiment was arranged as a
four-factor factorial in a completely randomized design with three replications. Treatments included two
storage temperatures (15 and 25 °C), two seed moisture contents (9 and 15%), three Pix concentrations
(0, 3000, and 4500 mg L), and three storage periods (60, 120, and 180 days). Results showed that
increasing storage duration, seed moisture content, and temperature significantly reduced soluble protein
content and peroxidase activity, whereas soluble sugars, malondialdehyde, proline content, and
electrical conductivity increased. Application of Pix, particularly at 3000 mg L™, mitigated these
detrimental changes. The highest germination percentage (85.33%) was observed in seeds treated with
3000 mg L Pix, stored at 15 °C with 9% seed moisture. Under critical storage conditions (25 °C and
15% seed moisture), germination of control seeds and those treated with 4500 mg L Pix declined to
zero after 60 days, whereas seeds treated with 3000 mg L Pix maintained a germination of 23%. These
findings suggest that Pix may exert a protective role under storage stress by alleviating oxidative damage
and reducing the severity of seed deterioration, thereby preserving part of the seed germination potential.
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