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Effects of maternal plant nutrition on some seed germination characteristics and
seedling growth of artichoke (Cynara scolymus L.)
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Abstract

Considering the importance of proper nutrition of mother plant in the production of seeds with high vigor, a factorial
experiment was done in a completely randomized design with 3 replications to study the germination characteristics of
artichoke seeds which harvested from mother plants treated with chemical and biological fertilizers, in 2016. Parent
plants received chemical fertilizer at three levels (100% chemical fertilizer, 50% chemical fertilizer and control), and bio-
fertilizer at four levels (control, inoculation with Nitroxin, inoculation with Barvar 2 and inoculation with both bio-
fertilizer) in the first year and chemical fertilizer (100 kg Nitrogen per hectare for chemical fertilizer treatments) in the
second year. In this research, seeds were harvested to measure germination characteristics in the second year of the
experiment. The use of chemical and biological fertilizers in the maternal plant had a positive and significant effect on
germination and seedlings growth of artichoke. The results showed that among different levels of chemical fertilizer, the
highest 1000 seed weight, germination percent, germination rate, vigor Index, plumule dry weight, radicle dry weight,
seedling dry weight, radicle length, plumule length, seedling length was obtained in the high levels of chemical fertilizer.
Seed inoculation with both bio-fertilizer had the maximum amount of mentioned attributes. The control level had the
highest mean of germination time. It was concluded that the application of chemical fertilizers along with biological
fertilizers can lead to improvement of most germination indices in artichoke plants by increasing the absorption of
nutrients such as nitrogen and phosphorus.
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Table 1- Some physical and chemical characteristics of the experimental soil
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Table 2- Nitrogen content of soil at the beginning of the second year of the experiment
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Table 3- Analysis of some germination characteristics and seedling growth of artichoke seed obtained from
the mother plant affected by chemical and biological fertilizer
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ns and** : non-significant and significant at 1% probability level, respectively.
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Continue of Table 3- Analysis of some germination characteristics and seedling growth of artichoke seed
obtained from the mother plant affected by chemical and biological fertilizer
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Table 4- Mean comparisons of some germination characteristics and seedling growth of artichoke seed
obtained from the mother plant affected by chemical fertilizer
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Residual effects of 100 % chemical
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In each column means with similar letters are not significantly different at 5 % probability level based on Duncan’s
multiple range test.

bt b 75 )18 56 o (g pnle b Sl bl 525,T 5 laanalS w5 il Slas s & 5 1ok glio —F g sl

Continue of Table 4- Mean comparisons of some germination characteristics and seedling growth of
artichoke seed obtained from the mother plant affected by chemical fertilizer
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. o 0k r;f‘l" r;‘s_"‘ Plumule Radicle Seedling
Chemical fertilizer Plumule Radicle Seedling length length length
dry weight  dry weight  dry weight mm) mm) mm)
(mg) (mg) (mg)
dals
1.37¢ 0.14c 152¢ 1521 ¢ 8.63¢c 23.84 ¢
Control
oS AS 00+ glasd 5 S0 skiladl Sl 31
oS 055 75 S8 152 b 02b 1.73b 19.25b 1311b 32.36b
Residual effects of 50 % chemical
fertilizer+ 50 kg ha* N fertilizer
Voo 4 gland 58700 aliladl Ol
oS5 059 75 S8 53 ¢ FAS 1.69 a 027a 1.96 a 2297a 184a 4137a

Residual effects of 100 % chemical
fertilizer+ 100 kg ha* N fertilizer
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In each column means with similar letters are not significantly different at 5 % probability level based on Duncan’s
multiple range test.

44



“‘*/\Qt‘“ﬁ‘)jﬂh/“aJL«Q//\-\b/Q‘j{"J-b‘_;J}U}r}kab

vy d)JLA ak:f Ai.bd' J:Tt'

) 35S 3,05 36 ol 6ol aly Sl Aol 52357 55 laemald diy 5 G54l Sl st S ke duslin =0 g
Table 5- Mean comparisons of some germination characteristics and seedling growth of artichoke seed
obtained from the mother plant affected by biological fertilizer

ESEY S “éjf"? ,C'&’“ (G2 341 ,OL"._ JM’% s an el
Bio-fertilizer Germination rate Mean of germination time Vigor Index
(seed.day?) (day) g
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. . 46¢ 33a 2.68 ¢
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“"“5”‘“ 4.86b 2.73bc 3.12b
Nitroxin
Y sl
e 4.82b 2.98 ab 2.87¢
Barvar2
Y b4 =
Tosk o Ss 50la 2.39¢ 3.35a
Nitroxin+ Barvar2
et s NETRS ety Job NRER
(0 8 o) (0 8 o)
5 | 0> T*:‘d : f “**:‘d (k) (k) Gone)
Bio-fertilizer Plumule dry See Ing dry Plumule length Radicle length Seedling length
weight weight mm) mm) mm)
mg) mg)
asls
_ _ 1.45b 1.64 b 17.72¢ 11.52d 29.24 ¢
No inoculation
S35 158a 179a 1952b 1417b 337a
Nitroxin
AIST!"
149b 1.69b 18.24 ¢ 12.76 ¢ 31lc
Barvar2
Y b4 -
it 16a 1.82a 21.08a 15.08 a 36.17a

Nitroxin+ Barvar2
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In each column means with similar letters are not significantly different at 5 % probability level based on Duncan’s
multiple range test.
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Yy s oSl (Warraich et al., 2002)
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