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Table 1- Anova for effects of pre-treatment techniques on germination and stand establishment of ribwort plantain under greenhouse condition

s o ooy el (FBIPG o pd e 2l oy0 ) o
O oS 23l T 008 e 9rt b pley o955 a3 80 U gloj 0055 955 e 5955 azelS LS oy agelS ©yu8 asld
SOV &3 Time to start Time taken to 50 % of Mean Coefficient of Final Seedling dry Seedling vigor
UV df emergence emergence of seedling emergence uniformity of emergence weight index
time emergence percentage

Treatment Lo 10 2.19* 3.89* 6.33* 0.19* 123.15** 0.56* 65.02*
Errortas 19 0.58 0.99 1.99 0.06 22.01 0.17 18.81

CV (%) ©lpuds copo - 11.25 10.59 15.12 12.09 11.59 16.00 6.89

*, ** significant at 5% and 1% probability levels, respectively.

s go LS 1) o 0 S g Jliol pakaw )8 )l s s

ae )0 bl o S )b o Shee g 0l la Sy p % Hled Gl (LSS )“"l’ by a5 =Y Jour
Table 2- Anova for effects of pre-treatment techniques on growth and yield of ribwort plantain under field condition

**x *
)

a0

Jd9 5 (ggime a5l

Ol i’ 2alo _ Sy b eils 51 ) Sy w3 &ls 5l ¢y39 4ils & Slos
S.O.V. ‘5;:3‘ Sowing to harvesting time Leaf area index Chloro;?rr:()jlleexcontent 1000 seed weight Seed yield
Replicate 1,5 2 22.20 0.56 5.87 9.89 123.20
Pre-treatment techniques s Loy slo Suss5 (A) 10 50.21* 5.21* 22.26* 4.44* 500.21*
Sowing time cuils & ,6 (B) 1 25.00 4.33* 3.56 1.33 20.29
Interaction lize 51 (AXB) 10 89.26** 4.99* 6.54 3.20 120.21
Errortas 43 15.55 1.60 6.55 1.32 140.00
CV (%) Ol ki g i - 16.23 13.32 17.13 8.99 15.13

*, ** significant at 5% and 1% probability levels, respectively.
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Table 3- Mean of pre-treatment techniques on germination and stand establishment of ribwort plantain
under greenhouse condition

50 o . Y
(i;’: , ; ); w8 bple; ol peSibe @i’:”é (&:::i
Treatments Lo Time to start Go) 905 o (G9)) 595 o ° FE:w ﬁSPI’DW?(g;
emergence Tso (day) MET (day)
(day)
G VI8 S0l 9 gl 8.96 12.4 14.8 80.0 0.38
Ultrasonic 3.5 min.

Ultrasonic 5 min. aids & wgeol y lgol 9.14 12.41 14.0 83.1 0.41
Laser 3.5 min. ai B3 Y/0 53 8.93 12.68 14.9 66.5 0.28
Laser 5 min. ai8s O 55 8.99 12.55 14.8 60.0 0.30
Magnetic. ais Y18 guablide gliwe 9.0 12.48 14.1 84.1 0.40

field 3.5 min.

Magnetic aaeds & ueblido glacs 9.11 12.54 14.3 80.6 049

field 5 min.
Gamma 3.5 min. aido V/6 LE 8.98 12.35 14.7 63.1 0.49
Gamma 5 min. aids & L 10.0 13.31 16.3 56.4 0.25
Beta 3.5 min. aido Yo Ly 9.99 13.11 16.1 55.0 0.25
Beta 5 min. 4ids O Ly 9.98 13.0 16.1 55.1 0.20
Control bl 10.31 13.14 18.4 53.4 0.22
LSD (5% 0.79 111 1.19 8.25 0.05

ae)i0 bl pd cod Ko )b Sy mhaw a3 ls (g5, S )b 50 Hlesd Gl (LSS (65lend S el -F Jgua
Table 4- Mean of treatment combination of pre-treatment techniques and sowing date on leaf area
index of ribwort plantain under greenhouse condition

clls gyl
Treatments Lo p " Sowing time :
B Ontime adge 4 Delayed (nsb
Leaf area index Sy 2L

Ultrasonic 3.5 min. A8 ¥/ O Wl 8 Zlgel 2.22 2.36
Ultrasonic 5 min. 4B O wewolyd zlgel 2.18 2.2
Laser 3.5 min. LB Y/ 3 1.96 1.8
Laser 5 min. A5 0 i 2.0 1.8
Magnetic field 3.5 min. 480 Y/0 (pmabliso ylose 2.36 24
Magnetic field 5 min. 485 O bbbt luso 2.31 24
Gamma 3.5 min. aido V6 LE 2.0 1.81
Gamma 5 min. aids b LE 2.0 1.85
Beta 3.5 min. PrRER Jr 2.0 1.79
Beta 5 min. aids & Ly 2.0 1.85
Control KM 1.81 1.48

LSD &%) 0.23 0.23
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Table 5- Mean of pre-treatment techniques on leaf area index and CCI of ribwort plantain under
field condition

Treatments oo JB9,l5 Ggime a3l als 513 039
CCI 1000 seed weight
Ultrasonic 3.5 min. 48 /0 Wl 48 zlgwl 23.11 1.7
Ultrasonic 5 min. 4B O wewolyd zlgel 33.15 2.0
Laser 3.5 min. ALES Y/ 5 15.55 1.7
Laser 5 min. ALBo O yid 18.59 1.7
Magnetic field 3.5 min. ALES YO b liko oylose 28.02 1.8
Magnetic field 5 min. 485 O bbbt luwo 33.15 2.2
Gamma 3.5 min. aido /0 L 11.58 16
Gamma 5 min. aido b LIE 15.0 16
Beta 3.5 min. Ao Y0 Ly 13.58 1.7
Beta 5 min. aids O by 19.13 1.7
Control ol 15.03 1.6
LSD &%) - 3.25 0.16
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Figure 1- Effects of physical treatments on CUE of ribwort plantain
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Figure 3- Comparison of treatment combination of physical treatments on time from sowing to

harvesting of ribwort plantain
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Figure 4- Effects of physical treatments on seed yield of ribwort plantain
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Abstract

To investigate the possibility of improving seedling emergence, stand establishment
and vyield of late sown ribwort plantain (Plantago lanceolata) by seed priming pot and
field experiments were conducted at the Islamic Azad University, Tabriz, Iran during
2013. The ribwort plantain seeds were differently treated by ultrasonication, laser,
magnetic field, gamma and beta irradiations all for 3.5 and 5 min. and were sown on 5"
and 20" of May. All of the seed priming treatments reduced seedling emergence time, 50
% of seedling emergence and mean emergence time as compared with control. Highest
seedling dry weight (0.49 g.plant™) resulted from magnetic field treatment for 5 min.
followed by magnetic field for 3.5 min. and ultrasonic treatments (0.40 g.plant™). A
further reduction in exposure time of magnetic field from 5 to 3.5 min. decreased seedling
vigor index. When seeds were sown in 5™ and 20" May, maturity period of plots treated
with magnetic field and ultrasonic happened to range between 112.2 and 99.7 days after
sowing, respectively. Leaf area index remained statistically unaffected due to a delay of
15 days in sowing date. Under field conditions, there was not significant difference
between seed yields from sowing dates, and the yield ranged from 176 kg.ha™ in control,
gamma and beta irradiations up to 211 kg.ha™ in magnetic field and ultrasonic treatments.
It can be concluded that priming ribwort plantain seeds by magnetic field and ultrasonic
waves would effectively be used to improve the crop performance and yield especially in
late sown plants.

Key words: Seed physical treatment, Seedling vigor index, Delayed sowing, Ripening
stage.
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