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Effect of Polyameinsand Humic Acid on Growth, Yield and
Concentration of Mineral Elementsin Shoot and Root of Strawberry
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Table 1. Fertilizer compounds used for preparing of nutrient solution in vegetative and
reproductive stages of strawberry.
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for preparing of 2500 | nutrient for preparing of 2500 | nutrient
el 5B sy S8 nl) da e gy da e
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Slid auliy sie st sel olis
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Table 2. Effect of polyamines (Putrescine and Spermidine) and humic acid on fruit weight and
number of malformed fruit under 40 mM salinity stress.

Lo lass
Treatments IS s 8 g0 alaad 850 S5 00

Omel il Sl Koo 528 No. of malformed fruit Fruit weight (g)
Polyamines (mg I Humic acid (g 1)

0 0 2 af 58 a

0 5 25a 5.22 &b
Putrescine 500 0 1.05a 4.17b
Putrescine 500 5 177a 6.4 ab
Putrescine 1000 0 250a 5.65 ab
Putrescine 1000 5 3.27a 570 ab
Spermidine 500 0 10.55a 7.65a
Spermidine 500 5 1.05a 7.23ab
Spermidine 1000 0 2.77a 6.42 ab
Spermidine 1000 5 0.55a 7.17ab

FIn each column means with the same letters are not significantly different at 5% level of probality using LSD
test.
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Fig 1. Interaction of polyamine and humic acid effects on total fruit of strawberry under 40 mM
salinity. Means with the same letters are not significantly different at 5% level of probality
using LSD test.
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Fig 2. Interaction the effect of polyamines and humic acid on yield of strawberry under 40 mM
salinity. Means with the same letters are not significantly different at 5% level of probality
using LSD test.
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Table 3. Effect of polyamines (Putrescine and Spermidine) and humic acid on fresh and dry
weights of shoot and root of strawberry under 40 mM salinity stress.

La,less solealds 5 055 SEA G55 Ly 3 00 SEA OO
Treatments Shoot fresh ssleals Root fresh L

ool sl el S 0a weight (g) Shoot dry weight (g) Root dry

Polyamines (mg|?%) Humicacid (g 1?) weight (g) weight (g)
0 0 426 af 4a 24 a 52a
0 5 26.67 bc 34a 15bc 4.4 ab
Putrescine 500 0 17.75cd 17¢ 11 bc 3.2bc
Putrescine 500 5 17.87 cd 2.87ac 8.7¢c 3.2bc
Putrescine 1000 0 20.1bd 1.9 bc 13 bc 4.4 ab
Putrescine 1000 5 15.37d 2.56 ac 8.4c 25¢
Spermidine 500 0 21.32bd 3.23ab 11.33bc 38ac
Spermidine 500 5 16.37 bd 1.8 bc 10.7 bc 26¢C
Spermidine1000 0 31.3ab 2.63ac 19 ab 3.3hc
Spermidine 1000 5 18.75cd 17c 11.8bc 45ab

t+ In each column means with the same letters are not significantly different at 5% level of probality using LSD
test.
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Table 4. Effect of polyamines (Putrescine and Spermidine) and humic acid on content of Ca
and K (% dry matter) in shoot and root of strawberry under 40 mM salinity stress.

Treatments La,lass " iy )
el Gl el e g é,:i b panl® aj:;u e ety
" N S i Cainroot i Cainroot
Polyamines (mg ')  Humic acid (g 1) Cain shoot K  in shoot
0 0 479 c 3.15h 4.73d 575 i
0 5 3.83f 394¢ 3.95¢g 2.94h
Putrescine 500 0 4.04f 5.93e 3.70g 5.99fa
Putrescine 500 5 441d 510f 3.96f 6.08 f
Putrescine 1000 0 595a 7.53c 5.83b 7.41c
Putrescine 1000 5 414e 8.12b 240h 7.87b
Spermidine 500 0 6.0a 6.80d 6.18a 6.84d
Spermidine 500 5 495c¢ 9.7a 4.09 f 8.77a
Spermidine 1000 0 570a 6.9d 455e 6.30 e
Spermidine 1000 5 59a 5.7e 5.01c 5.61g

t+ In each column means with the same letters are not significantly different at 5% level of probality using LSD
test.
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Table 5. Effect of polyamines (Putrescine and Spermidine) and humic acid on content of Na
and Fe (mg kgt DW) in shoot and root of strawberry under 40 mM salinity stress.

Lales

i Treatments o oldls apaes iy s soluals opal i, opal
Oxelisk ) M“SMM Nain shoot Nain Root Fein shoot Fein Root
Polyamines (mg 1) Humic acid

(1)

0 0 430.2 ff 373.7¢g 4111e 240
0 5 340.3¢g 340.3h 3439¢ 381h
0 0 4134 f 618.6 f 383.2f 554.19g
0 5 4522 e 609.8 437.3d 596.7 e
Putrescine 500 0 691b 728.8¢e 588.7b 805.5b
Putrescine 500 5 239.7h 934.2b 390.1f 786.3¢C
Putrescine 1000 0 757.3a 917.1c 593.4b 615.2d
Putrescine 1000 5 579¢c 985 a 441d 861 a
Spermidine 500 0 551.6d 795.2d 5245c 798.4 b
Spermidine 500 5 559.6d 612.8 f 629.2a 579.7 f

t+ In each column means with the same letters are not significantly different at 5% level of probality using LSD
test.
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Effect of Polyameins (PAs) and Humic Acid (HA) on Growth, Yield and
Concentration of Mineral Elementsin shoot and Root of Strawberry

M. Hosseini Farahi®, M. Dastyaran and F. Y osefit

Salinity stress is one of the most important destructive factors of plant growth and yield,
which has very unpleasant effects on plant growth and production in agriculture. Strawberry
is a salt-sensitive plant. The aim of this study was to use of polyamines and humic acid (HA)
to reduce negative effect of salinity on growth, yield and absorption of minerals elements. For
this purpose, a factorial excrement based on randomized block design was conducted in a
hydroponic commercia greenhouse with media culture Cocopeat and perlite (equal ratio) in
Y asooj suburb. The first factor was polyamines in 5 concentrations (Putrescine (Put) 0, 500
and 1000 mg I"* and Spermidine (Spd) 500 and 1000 mg 1) and humid acid at 0 and 5 g 11
concentration. All plants were irrigated with 40 mM NaCl salinity during experiment. Results
showed that salinity reduced the growth parameters of strawberry. Application of HA and
PAs reduced the harmful effect of salinity stress, although in all traits improved the quantity
characteristics. Use of PAs increased the Fe, Ca and K contents in shoot and root of
strawberry plant under salinity stress. So use of PAs and HA rescued the absorption of Nain
shoot and root of strawberry. In general, results showed the salinity stress caused reduce the
growth parametersin strawberry but application of Put and Spd 500 mg 1™ and HA 5g 1™ can
reduced the salinity harmful effect and increased vegetative and reproductive traits and
absorption of mineral elements under salinity stress.

Keywords: Na, Potassium (K), Putrescine, Salinity stress, Spermidine.
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