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Table 1. Analysis of soil physical and chemical testing
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Table 3. Comparison of mean germination percent, time to start 50% germination, root length,
Seedling dry weight and alpha- amylase canola seeds interactions affected by irrigation intervals and
growth stimulator compounds
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(Available moisture compounds maximum Radicle length Seec?lmg dry amylase
depletion) (percent) (cm) weight (9) (nM .sec!)
1 85a 1.42b 0.034 c 0.41a
2 92a 1.50 b 0.037 ab 0.44 a
40 % 3 87a 1.47b 0.036 bc 0.41a
4 89a 1.43b 0.037 ab 0.41a
5 86 a 1.53b 0.034 ¢ 0.43a
2+3+4+5 92a 1.66 a 0.038 a 0.44a
1 8lb 1.33b 0.029d 0.29¢
2 90 ab 1.40 ab 0.036 ab 0.35ab
60 % 3 87 ab 1.36 b 0.030 cd 0.31bc
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5 85ab 1.43ab 0.033 bc 0.35ab
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3 79 ab 0.90 de 0.029 b 0.23 b
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Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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1: Control, 2: Amino acid, 3: Humic acid, 4: Fulvic Acid, 5: Containing seaweed extract.
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Table 4. Comparison of mean germination rate, germination uniformity, vigor seed, stem length, seedling
dry weight and electrical conductivity canola seeds affected by irrigation intervals
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Irrigation (el N A o (ao,0)
intervals ()'3) )~>) Ti to start (B‘-CLW) Vigor seed ()*AKSHL“‘) Electrical
Available ) Germinati lmgog;)s At Germination Shoot length  conductivity
moisture on rate germination uniformity (cm) (percent)
: (per day) (hour)
(depletion (hour)
40 % 0.296 a 81.44 b 38.33b 297 a 112a 36.75b
60 % 0.281a 86.00 b 42.33 b 2.85ab 1.07 a 39.41b
80 % 0.261b 92.66 a 7155a 2.32b 0.72b 48.36 a

5,05 o p0 O Jlel ehas 10 (Sls (5051 b (g ls sime WS gt ,o 10 S e gy gyl slanSilee
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 5. Comparison of mean germination rate, germination uniformity, vigor seed, stem length,
seedling dry weight and electrical conductivity canola seeds affected by growth stimulator compounds

A v et T SR PRI N s am
Growth stimulator ~ Germination uniformity . Electrical conductivity
Vigor seed  (cm) Shoot length

compounds (hour) (percent)
1 56.0a 2.75 abc 0.85¢c 454 a
2 495¢ 2.55¢ 1.00 ab 40.1b

3 53.5ab 254 ¢ 0.92 be 41.6 ab

4 51.8 abc 2.67 bc 0.95 abc 41.8 ab
5 47.1c 255a 1.02 ab 39.8b
2+3+4+5 46.3 ¢ 2.83ab 1.07a 40.1b

'L5~'~L~’~)° s_i,.l> o)Lac 0 ‘&J}Q ..\,'....J :f uS.m}db .x,....;l ¥ ‘MT .x,....;l ¥ ol o)
1: Control, 2: Amino acid, 3: Humic acid, 4: Fulvic Acid, 5: Containing seaweed extract.
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Table 6. Analysis of variance (mean squares) for studied traits
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Erroraa gl 4 0.042 0.013 0.000012 71.7 0.0033
“\_‘:) St S 5 0.086 ** 0.055* 0.00010 == 39.3¢ 0.0139 ==

Growth stimulator compounds (b)

axb 10 0.011 0.006 ™ 0.00001 == 14.1 s 0.0021 ==

Errorbb slas 30 0.004 0.017 0.000003 14.9 0.0005
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Abstract

The use of growth promoting compounds is one of the possible ways to improve and restore seed
quality. This study was conducted as a split plot experiment in a randomized complete block design
with three replications in 2019. The main plots consisted of three irrigation intervals (irrigation at 40,
60 and 80% of available moisture depletion) and the subplots was different growth promoting
compounds in six levels consisted of control, soil application of humic acid and foliar spray of amino
acid, fulvic acid, seaweed extract and the combination of growth stimulants. Results showed that
irrigation regime of 80% available moisture depletion decreased germination rate and seed vigor by
11.0% and 28.01% compared to 40% depletion respectively. Increase of irrigation intervals also
increased seed electrical conductivity. At the irrigation level of 80% moisture depletion, maximum
germination with the means of 87% and 85% was observed in the combination of growth stimulants
and spray of amino acids respectively. Growth stimulants improved seedling dry weight. Under
irrigation conditions of 60 and 80% moisture depletion, the combination of growth stimulants
increased the alpha-amylase activity by 31.03 and 71.42% respectively. On the whole, considering the
positive effects of growth promoting compounds on improving and regenerating the seeds of canola
they can be recommended in drought stress conditions.
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