Iranian Journal of Horticultural Science el SLEL
Vol 52, No 1, Spring 2021 (113-123) RGN P"Lc
DOI: 10.22059/ijhs.2019.282291.1650 QIYATY (2 VFe el ) 85l BY 850

S P e Sl SBT3 ¢ jaud § 039 5 oS el S WL ST

"loidn y 31 yol5” 9 T 0313 S gmge Slga e ¢ (63 KBS by Lgil * Sulin juels”
Ol 5 5 b lin 5 (535918 poke ol bl 5 (5555 s mls GLls ¥ 5 Y o)
YA/ 2 0y sl — VFAA/TY il s )

oS>

2
B 55 JysS6 O pon bl (K pan S sl Gl Sy p A 5 05555 oS el s S ST s 5kt 4
B8 b pla s 555 p e oKy WS 3 WFAE-1FA0 Tl slo 3,95 5 Ldel o LSS 4w b daleas YlS zr
S g 3 oyl b g3 3 oy pgeks s 3T 0 s O3) haw gy 53 So5 8w 358 sless gl Jolo S plox]
SRR ol 03 am Gas 03 Cus 93 5 585 53 ag 5le) e 93 55 bl pas ol 5 (D s S b goss g e
S 3l eslital sy OLE ol . Ad o3litusl (D-169) & v s s s5 pubi3a 93 300 5 (OF) 4 g sl 2 sy mn 53T (slas S
(AL D s Dok Sled & Cod Cedl g (e S Dyg0 4 iy S oligess g 5 el p sk T K5
2560 B 0L el waly) 5 055 alsmpldl S5 05y le b (G54l Ae)s Wb Ad; Qs Dlo a5l ()b
S 1y (Qald & Camd Lo y3 WWEY 5 ¥/FA 4/Y0 (N4/00 Y/Q VY Ol 4 oo 5 &) 3L il sl 2580 5 et g
2> Pyern $olal 0255 Bl b S 1) B pan S s 6 ol go g e 5 il 05k ST SLe Ol gl A2
oo & &l I B0 A ) Jesd SRl ol S ool Rl (B s 05,5 ol (ukS 5 e S

B0 bt 5 (S e S LS A5 s o

L5 (B 3093 3 51T AT (sl 5T ¢ ilonn 5T cp gl s 5T 1 80IS™ (SO 5 9

The effect of nitrogen and phosphorus supplier bacteria on the characteristics of
tomato seedling

Kambiz Mashayekhi®*, Ayoub Ghorbani Dehkordi?, Saied Javad Mousavizadeh® and Kamran Rahnama?
1, 2, 3. Associate Professor, Ph. D. Candidate and Assistant Professor, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran
(Received: June 17, 2019- Accepted: Nov. 27, 2019)

ABSTRACT

In order to study the effect of nitrogen and phosphorus supplier bacteria on tomato transplants characteristics, a
factorial experiment in a completely randomized design with three replications, was conducted in a greenhouse of
Gorgan University of Agricultural Sciences and Natural Resources, in March 2016. The first factor was biological
fertilizer application at five levels (control, seed treatment of azosperilium, seed treatment of Pseudomonas,
Azosperilium soil use, Pseudomonas soil use), and the second factor was irrigation at two levels (four times a day and
two times a day). In this experiment, Azospirillium brasilense strain (P) and Pseudomonas fluorescens strain (p-169)
were used. The results showed that the use of biofertilizers of Azospirilium brasilense and Pseudomonas fluorescens
in soil application compare with control, improved germination percentage, stem length, stem and leave dry weight,
root fresh weight, decreased the time to appearance of sixth leaf and increased anthocyanins in the tissue (1.67, 2.9,
19.05, 9.25, 3.38 and 18.42%), respectively. So, Azosperilium brasilense and Pseudomonas fluorescens as soil use
can be used in normal irrigation regimes to improve the quality, shorten the nursery period, reduce water stress and
improving seedling tolerance to the transmission stress in the main field, in the production of tomato transplants.
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Table 1. Results of variance analysis effect of biological fertilizer and irrigation on seed germination percentage, stem
length and diameter, fresh, dry and ratio between fresh and dry weight of shoot tomato transplant

Mean of squares

Source of variation df  Seed germination Stem Stem  Shoot fresh  Shoot dry Ratio between fresh
percentage length  diameter weight weight  and dry weight of shoot
Biological fertilizer 2 29.937 186.98"  0.027 1517 0.04™ 3.047
Irrigation 2 228.37" 2037.65"  0.23" 9.14" 0.99" 28.19™
Biological fertilizerx Irrigation 4 19.58"™ 131.30"  0.03" 0.91 0.05™ 3357
Error 16 0.29 0.51 0.001 0.29 0.003 0.33
CV 0.58 0.44 2.44 3.46 3.85 5.35

OIS sire Sglds Dgu5 g oy gy Woy0 S Jlaiz ] s jo o g Dgld (oS5 Ay NS g e
*, ** and ns Significantly different at 5 and 1% probability levels and non-significantly different, respectively.
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Table 2. Mean comparisons interaction effect of biological fertilizer and irrigation on seed germination percentage,
stem length and diameter, fresh, dry and ratio between fresh and dry weight of shoot tomato transplant

Seed Stem Stem Shoot Shoot Ratio between
Treatment germination length diameter  fresh weight  dry weight fresh and dry
percentage (mm) (mm) (9) (9) weight of shoot
- Control 95.08bc 166.17c 1.55b 15.82abc 1.47de 10.80bc
©. S Seed treatment with Azospirillium 96.67a 170.99a 1.70a 16.45a 1.75a 14.16a
E S Seed treatment with Pseudomonas 96.51a 170.63a 1.59b 16.19ab 1.69ab 11.51b
S ‘£ Azosperilium soil use 96.21a 169.82a 1.59b 16.06ab 1.62bc 11.24b
"~ Pseudomonas soil use 95.87ab 168.06b 1.57b 15.94ab 1.57cd 11.23b
< Control 83.86f 139.50h 1.33c 13.51d 1.13f 9.26e
5.8 Seed treatment with Azospirillium 90.83e 156.23f 1.38¢c 15.27bc 1.17f 9.72de
= g Seed treatment with Pseudomonas 90.83e 145.22g 1.33c 14.98c 1.16f 9.48e
Q'S Azosperilium soil use 94.16¢ 164.55d 1.55b 15.70abc 1.45e 10.65bcd
"~ Pseudomonas soil use 93.08d 157.74e 1.54b 15.48bc 1.38e 10.13cde

W)l e 0 0 Jlasl e (o ()l g Golas oS jiie By SO Blas b ole .Sk giw 2 40
In each column means followed by at least a common letter, are not significantly different at 5% probability level.
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Table 3. Results of variance analysis effect of biological fertilizer and irrigation on fresh, dry and ratio between fresh
and dry weight of root, velum of root and time to appearance of sixth leaf tomato transplant

Mean of squares

Source of variation df  Root fresh Root dry Ratio between fresh Root Time to appearance
weight weight and dry weight of root volume of sixth leaf
Biological fertilizer 2 0.06 0.009™ 0.53™ 0.21™ 15.69
Irrigation 2 3877 0.18” 9.53” 2267 72.93”
Biological fertilizerx irrigation 4 0.2” 0.005™ 0.31™ 0.14™ 10.827
Error 16 0.03 0.003 0.29 0.12 0.60
CVv - 4.09 941 12.68 2.03

S S D9l 39 g do )8 iy gaue )0 S el mha (o lo sxe Dglas s i 4y NS g s ks
*, ** ns: Significantly different at 5 and 1% of probability levels and non-significantly different, respectively.
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Table 4. Mean comparisons interaction effect of biological fertilizer and irrigation on root fresh weight, time to
appearance of sixth leaf, anthocyanin and superoxide dismutase enzymes tomato transplant

Root Time to appearance - Superoxide dismutase
Treatment fresh weight of sixth leaf Ant?o%yixgln enzymes
(9 (day) (hg/g F.W) (Unit per mg protein)
- Control 4.43bcd 37.30cd 152¢ 87.51a
© S Seed treatment with Azospirillium 4.84a 36.04d 1.49c 86.19b
% S Seed treatment with Pseudomonas 4.81a 36.04d 1.34d 83.93¢c
Z'E  Azosperilium soil use 4.77a 37.30cd 1.80a 76.44fF
"~ Pseudomonas soil use 4.68ab 37.30cd 1.74ab 75.18f
- Control 3.18¢ 45.04a 1.73ab 80.05d
5.8 Seed treatment with Azospirillium 4.25¢c 38.26hc 1.70b 77.29%
& T Seed treatment with Pseudomonas 3.89d 39.006bc 1.69b 76.74e
Q'S Azosperilium soil use 4.36c 39.006bc 1.57c 70.05g
'~ Pseudomonas soil use 4.27c 38.26bc 1.56¢ 69.33g

In each column means followed by at least a common letter, are not significantly different at 5% probability level.
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Table 5. Results of variance analysis effect of biological fertilizer and irrigation on total chlorophyll, anthocyanin,
peroxidase, catalase, Superoxide dismutase and polyphenol oxidase tomato transplant after 12 hours from

transplanting in farm

Mean of squares

Source of variation df Total - - Superoxide  Polyphenol
chlorophyll Anthocyanin ~ Peroxidase  Catalase dismutase oxidase
Biological fertilizer 2 0.10™ 0.02 0.008 0.004 162.04 0.002
Irrigation 2 176" 0.04” 0.01™ 0.009” 384.05" 0.005™
Bioological fertilizerx Irrigation 4 0.09™ 017 0.0004™ 0.0009™ 2.03" 0.0005™
Error 16 0.07 0.003 0.0009 0.0008 0.57 0.0004
CcVv - 12.12 3.42 3.87 5.66 0.96 3.65

B EEP R VIR WY TORRWSNE VY PCE I SIS NS PPRIN P W ST | NP

*, ** ns: Significantly different at 5 and 1% of probability levels and non-significantly differnet, respectively.
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Table 6. Mean comparisons of effect of irrigation on total chlorophyll, peroxidase, catalase and polyphenol oxidase
tomato transplant

Treatment Total chlorophyll Peroxidase Catalase Polyphenol oxidase
(mg/g F.W.) (pmol/min/mg protein) (pmol/min/mg protein) (nmol/min/mg protein)
Normal irrigation 2.45a 0.78a 0.52a 0.58a
Deficit irrigation 1.96b 0.74b 0.49b 0.55b
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In each column means followed by at least a common letter, are not significantly different at 5% probability level.
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Table 7. Mean comparisons effect of biological fertilizer on peroxidase, catalase and polyphenol oxidase enzymes
tomato transplant

Treatment Peroxidase Catalase Polyphenol oxidase
(pmol/min/mg protein) (rmol/min/mg protein) (umol/min/mg protein)

Control 0.80a 0.53a 0.5%

Seed treatment with Azospirillium 0.78a 0.52a 0.57ab

Seed treatment with Pseudomonas 0.77a 0.50ab .56bc

Azosperilium soil use 0.74b 0.48b 0.55¢

Pseudomonas soil use 0.71b 0.47b 0.54c

W55 0 )0 0 Jleix | e j0 (6518 (e Dalas oS i B> S Plas L ole 1Sl et 2 50
In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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