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2 paie bt Jso st Gid 50 p,5) cdale
Elements Chemical formula Concentration (g/L)
Ammonium nitrate NH4NO3 141.60

Calcium nitrate Ca(NOs3),,4H,0 196.80

Zinc nitrate Zn(NOs), 1.70

Potassium sulfate K>SO4 1.70

Magnesium sulfate MgS04,7H,0 74.00

Manganese sulfate MnSO4,H,0 3.35

Copper sulfate CuSO04,5H>0 10 ml pre-stock (1.25 g/500 ml)
Potassium phosphate (monobasic) KH>PO4 26.50

Boric acid H;BO; 0.48

Sodium molybdate Na;Mo004,2H,0 10 ml pre-stock
EDDHA CisH20N206 8

Thiamine C12H17C1N4OS 0.2

Nicotinic acid C¢HsNO, 0.1

Glycine C2H5N02 0.2

Myo-inositol CesH1206 10.00
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Fig.1. Height rate of the transgenic shoot no. 13 (right) and control (left) under no stress conditions.
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Fig. 2. The difference in growth of the transgenic line no. 13 (right) and control (left) under 200 mM NaCl.
')y}‘ GLAY‘ . 6)9_»; cdale L (u.a.‘> Cows) .\AL..AS (wb Couw )\V (}."o)lf Af) A.:A) st—v Jiw

ﬂ,JLwJ).gélJJu"

a5 ol Glas oyl s 5 Sl GlalS it sla Sy xS osll 5l ol slvesls il ly 45 slaames
Bgrlosire 223 N gl )3 el S sl (S » 6)9d pelae (el STkes

Gt ol Sy Con iy Gl a4 cand 18 e Jaome 50 wald olS 0ed e 0ds VIS 5 4 4bles
Sl o pals cpl sl ials (Vao oo ¥Voo) Sad clale o 5V0 l)ls oo 0 Sy olaws (S job 4 .zl
ol (g0 i Iyl i 0 il asio VS j0 aS jablen (Y JSUE) 0gr i St )l Ay G Sl a8
Lol g jlo g alire (sboa) o roalS pl adl oV o) by gyl goe (rals nais e Iyl 4 s @Jle
bty aals 4 cod (WNVF) g i ol Sy olawy NaCl YWgo Lo Voo s Loyl 0 VY oS, IS o o

FA


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.1.11.2
http://journal-irshs.ir/article-1-410-en.html

[ Downloaded from journal-irshs.ir on 2025-07-12 ]

[ DOR: 20.1001.1.16807154.1400.22.1.11.2 ]

K 5als8 )50 (slo Sy (F i slEd 90 (b

JRTINRE JUSI

Number of healthy leaves (leaf/explant)
w

S8 i o o
NaCl levels (mM)

Fig. 3. Effect of different levels of NaCl on the number of healthy leaves.
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Fig. 4. Effect of different levels of NaCl on the callus diameter in transgenic (L2, L3, L13 and L17) and non-
transgenic lines (N - wild type).
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Fig. 5. The difference in the callus diameter of transgenic (right) and non-transgenic lines (left) under 200 mM
NaCl.
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Fig. 6. Effect of different levels of NaCl on the number of regenerated leave and stem in transgenic (L2, L3, L13
and L17) and non-transgenic lines (N - wild type).
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Fig. 7. The difference in the number of regenerated leaves of transgenic lines (right) and control (left) under 200
mM NaCl.
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In Vitro Evaluation of Morphological Traits in Transgenic Persian Walnut
Harboring Fld Gene under Different Levels of NaCl

M. Nazari, M. Tohidfar, H. Ramshini and K. Vahdati*!

In photosynthetic microorganisms, a series of electron carriers (such as flavodoxin) with the
similar function to ferredoxin are expressed following the adverse reduction of ferredoxin under
stress conditions. F/d gene reduces disorders of abiotic stresses in the electron transfer processes
of photosynthesis. In order to investigate the morphological characteristics of transgenic
walnuts harboring FId gene under salinity stress, a factorial experiment was conducted based
on completely randomized design with four replications. In this experiment, transgenic Persian
walnut plants expressing Fld (L2, L3, L13 and L17) and ‘Chandler’ as control under different
levels of NaCl (0, 100, and 200 mM) were evaluated under in vitro conditions. According to
the results, L13 had the maximum number of healthy leaves (1.14), callus diameter (1.36mm)
and number of regenerated leaves (1.13) using 200 mM NacCl. Transgenic lines maintained their
natural growth in mild stress after 35 days under 200 mM NaCl, while non-transgenic plants
showed injury symptoms in this treatment. /n vitro studies showed that the transfer of Fid gene
to Persian walnut ‘Chandler’, which is a salt-sensitive plant, improved its growth traits under
salinity stress.
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