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Abstract

The aim of this study was investigation the effect of paclobutrazol on physiological parameters of spring
buds of grapes. Foliar application of paclobutrazol on cultivar of Bidane Sefide at concentrations of 0, 125, 250,
500 and 1000 mg/L with three replicate contest of the randomized complete block design (CRB) was carried out
in late buds dormancy in Malayer. Changes in proline content, malondialdehyde content, soluble sugar, total
protein, photosynthesis pigments and enzymes activity of peroxidase, polyphenol oxidase and ascorbate peroxidase
of buds were measured in spring. The results showed a significant effect of paclobutrazol on parameters of proline,
soluble sugar, total protein and mentioned enzymes. The treatment of 500 mg/L had the greatest effect on
decreasing of malondialdehyde content (with 13% decrease compared to the control) and increasing the activity of
peroxidase, polyphenol oxidase and ascorbate peroxidase (with 563, 478, 407 decrease compared to the control,
respectively). Due to the effects of these parameters on determination of tolerance to environmental stresses,
concentration of 500 mg/L was determined as the best concentration to improve the adaptability of buds for late
cold spring tolerance.
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Abstract

In this study, the effects of nanoparticles of silver in concentrations of 0, 2.5, 5, 10, 20, 40, 80 and 100
ppm on physiological parameters such as total anthocyanin, total soluble protein and enzyme activities of Catalase,
Ascorbate peroxidase and Superoxide dismutase in tomato seedlings (Solanum Lycopersicon) under in vitro were
evaluated. The results showed that anthocyanin levels in response to the presence of silver nanoparticles decreased
significantly to 10 ppm concentration. The total protein soluble protein increased with increasing the concentration
of nanoparticles in the shoot and decreased with increasing concentrations at 20 and 40 ppm compared to the
control. The intensity of expression of six protein bands treated with silver nanoparticles also changed. Increasing
the concentration of nanoparticles in the medium increased the activities of antioxidant enzymes activities in the

roots and shoots.
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The levels of heavy metals of copper, zinc and iron in muscle and gill tissues of the three
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Abstract

This research was conducted to investigate the concentration of heavy metals of copper, zinc and iron in
muscle and gill tissues of Carassius auratus, Vimba persa and Luciobarbus capito in Manjil dam. The results
showed that the highest mean metal concentration in the tissues and the three fish species belonged to iron. In both
Carassius auratus and Vimba persa, the lowest and highest mean concentrations of the studied metals were
observed in muscle and gill tissue, respectively. In Luciobarbus capito, the highest levels of zinc and iron in the
gills and the lowest in the muscle were recorded, and for the copper metal were in reverse. However, Gill tissue
can be a good indicator of heavy metal contamination since it is the location of metal metabolism. Comparison of
copper and zinc in the muscles of the species of Carassius auratus, Vimba persa and Luciobarbus capito, with
global standards indicated the lower concentration of these metals compared to the global standards. Muscle tissue
iron content of the three species of Manjil Dam Lake was high compared to the standard threshold of the American
Food and Drug Administration (FDA) and low in all three species compared to the World Health Organization
(WHO) standard.

Keywords: Carassius auratus, Essential Heavy Metals, Luciobarbus capito, Manjil Dam, Vimba persa.
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Abstract

In the present research, the effect of superabsorbent nanocomposite and drought stress was investigated
on growth characteristics of sport turfgrass. This experiment was carried out based on a completely randomized
design with three replications and two factors by applying a type of bed (manure, manure plus superabsorbent
nanocomposite and vermicompost plus superabsorbent nanocomposite) and irrigation period (no stress, 5-day and
10-day) in the farm. Shoot and root height, fresh and dry weight, chlorophyll content, root penetration depth,
carbohydrate, chlorophyll, proline, carotenoid and ion leakage contents were measured in this experiment. The
results showed that the bed containing nanocomposite superabsorbent was significant on fresh weight, dry weight
and root penetration depth. The effects of irrigation period were significant on fresh weight, dry weight, root
penetration depth, chlorophyll b, chlorophyll, carbohydrate, electrolyte leakage and quality (NTEP). The quality
was maintained in five-day irrigation period. The interaction between bed and the irrigation period was significant
for proline and Chlorophyll which indicating the tolerance of five-day irrigation period in the bed containing

superabsorbent hanocomposite.

Key Words: Hydrogel, Irrigation, Landscape, Stress, Vermicompost.
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Abstract

The aim of this study was to determine the chemical composition and evaluation of extraction methods
of tannin from leaves of Iranian walnut (Juglans regia L.) and estimation of fermentative parameters by gas
production technique. These methods included maceration, boiling, percolation, and Soxhlet method. The results
showed that the amount of tannins in all the processing methods was reduced significantly compared to the control
treatment (p<0.05). The soaking method also significantly increased crude protein, crude energy, neutral detergent
fiber and acid detergent fiber compared to other treatments (p<0.05). Soaking Process compared to other treatments
increased significantly cumulative gas production, the fermentable fraction (b) of gas production and also increased
insignificantly the parameters of rate (c) of gas production, metabolizable energy, and digestibility of organic
matter. The results of this study indicated that maceration method and use distilled water compared to ethanol, is

a suitable method for the extraction of tannin and its use in ruminants' feedstuff.
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7 IR66417-18-1-1-1 22 IR30 37 AUS196 52 IRGC-15092RT-1031-62
8 IR 53236-342 23 IR62752-07 38 IR57924-24 53 IR70358-84—1-1
9 Caiapo 24 IR62761-20 39 IR66424-1-2-1-5 54 CT6510-24-7-8
10 IR68702-072-1-4-B 25 NONABOKA 40 CT6516-24-3-2 55 DAGADDESHI
11 IR65907-116-1-B 26 CT6510-24-1-2 41 CT13377-4-2-M 56 SAMBA MAHSURI
12 IR55419-04 27 IR7471-199-1-302 42 IR65261-09-1-B 57 UPLRI-7
13 Palawan 28 IR69626B 43 CT13382-8-3-M 58 LINE226
14 IR3441-97 29 ] s e 44 IRAT177 59 LINE 835
15 IR70360-38-1-B-1 30 IR63371-38 45 WAB638-1
s_:—‘ oli».ul.oj )9 L)T 4.:)_70 9 w ().Lo LS:-’LAAJ ‘—\ﬂ‘) S G’a.w )‘ 614.1944 S ‘S)L\M 9 L?i’)'d u_:L...as..a} u...».au 6‘)"
el 0ad 5155 (V) Jsoz o S a5l Jols gl ol plol af yliw s S
ooyl 3590 acy 0 S diges lasine ¥ Jou
Slasin RV TRV olge R & B jens BBl (Do, (DY (Dawk g4
“igas gl S pH s DT DS i i dl
Sl (sp) (mS/cm) (/)oass (Ppm) (ppm) Sk
Saturation Electrical pH Neutral Organic  Total Absorbable  Absorbable  Clay Lai Sand  Type
Soil (sp) conductivity material  carbon  nitrogen Phosphorus  Potassium (%) (%) (%) of
sample (mS/cm) (%) (%) (%) (ppm) (Ppm soil
79.9 105 7.9 4 2.43 0.24 98 295 52 36 12 C




AY YA ]«JL Ay c)l.mi} XY 0,90 o5 LS""‘L"“" w)/(w)lfo)ﬂ oKils u.....bjf—(;olc aloxe

Bgd lodilem b aiad eols )3 56 sleaz )b 50 e ol osilunsd Jgere o jo el YT Goe 4 Lol
doydy patd Siis (gl 5 05 plomil C Sy sb 4y Sjailez b wiads ool IS5 eyl 4 b iz baydy e ol o
slossz 5l YL alis gl o o py b Sl ls Gk 4 allis b bl bk gy, 34 STk ez
55305 )5 Bl ol ad sl e Sls ()l phaws a5 Gloj 5w plonil allis )lal g (28,5 18 (285l (5L
s ol e 55l olol 4 pladl ailys o 1oLt a) b loj ob i ol l35 i ;3 oddh Jloailaz 1o Calys
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O 5o blas cils 5 lagg, olaws) (Saww, U g, olawd ((&)5 1o sboaig a5 ao 0 0 a0 U Lol e po
(Fom; B 59, olaas a4 (aalS' U 5, slass 32,85 5 ils (ad 0590 (&5 0 sladiyy JolS' (S, al> 5o b Lol
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RULCEE RN ree T SSsls8 00 Olhe (goaisS S (55 sl bL,I g4 5 AA

ISSR plaxil g DNA gl y5cius!

1990) wi ool CTAB is, 5l oslil s 5y ez aloyo o 035, V) sloazals ol clacS s gl 5l
ooliiwl duoyo V8T 5,989 58Ul g (6 yogidy xSl bg, 5l ]Sl DNA CuiS g CowS crwnd 51y (Doyle & Doyle
A oalal () Jgaz) o)lsale 5y s ;LS Ve 5l Slocaiell (Sl £95 (om0 Sl el (ol jo 0l

Salo3l 53 oy 3590 (ISSR) oylgale 31y (o b ySSLES ¥ Jgua

b ,Slis O-Y),55lel s Jlasl sleo b ,Silas O-Y),55el Jlgs Jlas! sleo
Markers Primer sequences Annealing Markers Primer sequences Annealing
(3-5) temperature (3-5) temperature
ISSR-1 (CAG)4 59.1 ISSR-6 (ATG)4 41.9
ISSR-2 (GAAT)a 43.8 ISSR-7 (CCA)4 44.7
ISSR-3 (CCTA)4 48 ISSR-8 (CT)sA 50
ISSR-4 (CT)sT 50 ISSR-9 (ACTG)4 48
ISSR-5 (CCA)4 61.1 ISSR-10 (GT)sCC 44

yidg, e V¢ PCR Master ;g ,See VY/O Jolis g S YO o> ,0 PCR STy L DNA ashd 255

28,5 ol i 5l sk sl e sy 0,8 S oyad LT HET 1 2y Sen VIO 5 DNA 2y Ses \ + 0H:0
a0 AF leo ;0 4i8s O Gow 4 adgl gileidi il J>le Joles PCR aulip b Siluge s oiws L PCR STy
P bb,Slel Jlasl ol 5 ole AF gles ;0 asli ¥ Goe 4y (g5l 4l puly O ygo 4y a3 > YO aalsl jo ol 5 il
ploil 81,5 il a0 VY sleo ;0 4l A+ S 4 duaz ald drwgs al> e 5,551 ja (6l Jlasl canlie slos ,o 4l
Y gasts o 9 Al pll o sl ail) Sl axwg gl ol 5 il a0 VY gles jo 4 Bo O Colys 0 9 <85
@ loJ5 .ol 5,98 5S4 8o 0 Gae as Voo 5L b ooy VO LT 5 5l eolatwl b jle Lo (gl sy (iaSTy asdly S5
asl iS5 Slabad (SloJ5) J5 5l ol pomSe olfiiws lawgs g b (65l S5, wlogp pgros! Jolowe ;0 aido VY &
) il daze 5,98 5501 g PCR lkas 1,55 alwg 4 loail (6 230,155 28,5 )18 oaaline 9550 Lanl b 55 o DNA

A (200 yod (Wl jgax pae) jas ¢ (Wb jaax) SO Dga a8l oSS slaasl ol

Gobol sy i
b ol 5y alay] 5l eslizd b (PIC) Siaiz oledlbsl (glyize ol Sut5) 955 o ol ol lgi (sisjlaiel 31 e

PICi =2 fi(1 — fi) (\ akal,

gy poe by pli KiLas askad Jlgl3 (1-Fi) 5 55 g olSim ol ,SiLis axkad gl fi ol ,SLas PIC PICH alall, ol 4o

O dwle EXCEI 13800 5 51 oolaul b asLs ! (Roldin-Ruiz et al., 2000) <ol s



Ad VYAA b F o)lads XY 0,90 o5 ‘S....\LH.; w)/(w)lfo)ﬂ iils g5 — ;o.l.c aloxe

ol el 5 o, Sl Lasls o g (S g95 Lals Sge W slows asle lao,lel ple

Sl 4550 aleil (6l il awlxs (Yeh et al., 1997) Pop Gene |38l o 5 5l oolaiw! L (Shannon & Weaver, 1963)
5ol eolaxw! (Pritchard et al., 2002) STRUCTURE 1331 ¢ 5 5l Seais [ Lo Bl 5l plaie sbcoses IS S 4
slaws K 51 jakate .000,5 dwlne (5o ans b K aigo slawd 095 Cawd ,0 (L8 Sledlbl cumex lislo 5,90 40 a5 ol
ool e cdds jo bl oo STRUCTURE 1581 645 5l eolaiwl b ,la5 0,90 Comes [0 aslllas 550 slocores 55
L yo oxdly Hlo dime sl KLt a6l BLS,| 4328 e pgen s o] (slo s plonil (sl (S Hl3 b glacenor
dwlre glpgad ad $ dai o Ve ) TK slaw colaiul 0,90 Casez gl jebaie ol sl 0,00 g0l casnl Slans L
e Crnd (gl 00 drwle (slao,lel & Jgax .o soliiwl (Evanno et al., 2005) glys! g, 5l (K) Comex y oloss
Kolade JS& cl 53 a3 oo lis 1) K aige (e sl 4851 99 Jloged V S8 5 wad o0 (LS | @i slocadiod sl K
L aS ool gomin zgl alats K gy jlade .0y0,5 #1500l STRUCTURE 1381 6 5 3o (g5lwand 45 by o uls 51 AK 4
G 1) AK pull oS glaadgs slasy aS ols las jlsle a5 &8ly ;o .cnl ¥ addllae ol jo Ky yigs loged 4y a> g5
0,8 ;o sl .ol pll (Spataro et al. 2011) g, @llae 508 Comex 4 o8l Cluil all o Vol Wil o 5STos
Ao pd a8 w150 09,8 S Cluil @ Wil go (olKie i) o by, ool Bl b drule Cugde aojs S e 0
ad S ks 5o bole g plgie 4 abl /P 5] feS Cogde wo e &S Jyge )0 g abb o1 5l mi b oIV ol Cogae
Pl sl 5 0)8 S 0T bl Q Gl b ol 3l lodgs Gy ile Kool (st 5l g 2l gy 50 95500
oolaiwl L TASSEL ,l381 o5 b bl )l & 30 200,85 (Bradbury et al., 2007) TASSEL 4.1.32 1331 65 5 )lg bls )l 4y 520

8,8 all (F Jguz) Joe ¥ 5

i b Wlawo g ISSR sla SiLlis bla )l 4y 3o ploxil (g1 o colasuwl ‘S)LOT Jow ¥ Jeus

Joe oalauwl 5,90 (sloools dcgome
Model Used data set

1.GLMm? Phenotype + ISSR

2.GLM Phenotype + ISSR + Q°

3.MLM¢ Phenotype + ISSR + K ¢

4.MLM Phenotype + ISSR + K+ Q
a: GLM: General linear mode o9t b Jae d
b: Q: Population structure data or Inferred ancestry of individuals o131 51 ons bl s g ol b Cumaz Jlislo slacsls b
¢: MLM: Mixed linear model byl o> Joe C

Gslin g 5l oBU (S Ay Ll 5l ol 8l IS alas 5l Jol> gaislin s sleosls D
d: K: Kinship data derived from general similarity in genetic background arising from shared kinship



RULCEE RN ree T SSsls8 00 Olhe (goaisS S (55 sl bL,I g4 5 -

43, 035 oo o213 1, MLM 5 GLM asile (slaays) 5 slo oo b basi o slagygesl plad plosil Sl 1380 05

Ailgd cod wdd co Lo o |y oo (6 Fosll Wlaw ¢ Slid o bl i LSl 3o ooy a5 sl slays, GLM
9 LS o LS| yie S50 Gl MLM a5l g 1551205 (o0 )18 ooliial 8590 a8 5 ally slezel 590 Lo
283 g0 SIS S (i isliag w0 g ez LSl Glagu le o LU 50,5 Iy 55 s 98 e ookl cio
S el g pliebl 5l cdio 5 Slas G 0l plulid o s Dbl 1 g wiS e o5 1y else cnl 5 (A6 SIS

(Agrama et al., 2007) & |5 )¢5

A sl b WWE GSle b wlb VFF ggomme )0 0)lgalen; rm ;SLS Y (bl (o 2 0590 SloceSsds
5 3L 12 LISSR-3 55T aisg JSiiars il 5l o, FANY st LSas Wb VFF Sl g sges sl (6,55Le5 oSl
593 i |y b slass o ,2eS (CCA)s 6,556T Jlgs 5 LA LISSR5 55T 5 wib slaws o i (CCTA)s (5,5561 Jlss
LISSR-9 55k 5 (aoys A) IS iz woys o y2ies CC(GT)s s,55kT Jlgs L ISSR-10 ,551eT .wsals ol
6,5k jasls o iy YA L ISSR-10 Slis .axtils (D0/00) s wix dwys (nyieS (ACTG)s s ,55k1 Jlgs
il 1) 6, Slas asls lade o ieS YAIYY LISSR-4 Silis o (M)
2 895 Ol 516538 Jlre 9 b Sl pled )08 (b)) sl ylre 51 (S6 (PIC) (ISbsizr Sl (glyione
s SleMbl glgime oy yuios .(Botstein et al., 1980) ail oo axlllas 90 aiged lowi 51 Jaaws a5 018 o 5bo 1) 35
4 [,PIC Jlais o yaS +/FY L ISSR-10 4 ISSR-9 ISSR-8 ISSR-2 o 55LT 5 +/F4 LISSR-7 ,55k11, (PIC) JS&
ool asls 5 CIFY) 5 oadls oSl 5L (VA0) Jge T olaws (uileo o 5YL ISSR-3 isls _plazs| ss5
& ali s CIFY) el asls (OVIBA) Sge JT olaws oSile (s 2eS ISSR-9 .aisgs ools _plazs] g5 a1, (+/5Y)
(FAIF) 6, 55Las as Lo 5 (ao s A ) (ISiaiz doys o i (s 1ls L ((GT)6 CCy ISSR-10 55T .59 ls 1, (+/F)
(Chmani Mohassess et l,(Sas § jaame dwoz (0 J30>) 09 g0 2 SBCwi ) (S £95 oy Sl camlin ;LS
SSLes VY SHIRRE 1 Jlascial (0¥ 0 5 Slnl oY F Jols g cuolly 0¥ & (S5 £55 ow)p yskaie 4 al,, 2011)
WL IYe aS ud LSes Wb 10+ gdiss ol 9 ISSR 9SSR (sla ,Kilis ggemme idges oaliwl SSR ,ilzs Y 4 ISSR
b ol .Sl 9 99 osie VWL Y GHISSR [Silis jo (gl aily olaws 09y duo 0 FA  IShai> £a0me g Wogy S0
o0l 2ol 5 cagr 03, T+ (59, 2 45 (Aalami & Karami, 2016) oS 5 colel asllas ;5 .0l 5,51, £10 Joles ,Silas 0

JeSs Sl ¥ A S o b ,Silis oyl 5l ooliisl Ly 2,8 alosl REMA 4 IRAP USSR (sla Sl 5l eoliciasl b sl



) YA ]«Jl) Ay c)l.mi} XY 0,90 o5 ‘S....\LH..; w)/(w)lfo)ﬂ oKils u.....bjf—(;olc aloxe

5 osls asls (55 6555 nilia gl g periie i V) B 9 oy Lo i olass siog JSbare SLES YVY o 0 5
5S35 ol anlllas iile 3 LT ek s Wingas S5 /T 5 1OV ¢ ¥R g & T, IS aiz Aol gl
2 ISSR (sl Silis aSal o wiingy ()l 9 (200,08 BB lacadsis (S @ &S 050 5 69, 2ly slo)lsi 5 3350
Orizee g ablge (SIS sla bl lp oSl pl LI 5 Y a5 wisls Glis 1) YL (IS ain Gk g0 se

g sl Lo 185 poxie ool Al b lgs olass

IS SleMb! glgime (POL) ASibuin doyd « (1) oeild jaslis « (H) & pasli (NE) ygo T slosi :0 Jou
o,lgaloj 5 (e YL y» (sl 2 (MI) (6,55 el 9 (PIC)

b Sl NE H | S slaail JSsais sl ot s POL PIC MI
Markers s Poly-Bands Total bands
Mono-Bands

ISSR-1 1.79 0.42 0.61 4 7 11 63.63 0.48 30.54
ISSR-2 1.84 0.45 0.64 3 11 14 78.57 0.47 36.92
ISSR-3 1.95 0.48 0.67 6 13 19 68.42 0.48 3284
ISSR-4 1.93 0.47 0.67 7 10 17 58.82 0.48 28.23
ISSR-5 1.83 0.44 0.64 2 6 8 75 0.48 36
ISSR-6 1.84 0.45 0.64 4 13 17 76.47 0.48 36.70
ISSR-7 1.85 0.45 0.64 5 12 17 70.58 0.49 3458
ISSR-8 1.82 0.44 0.63 6 11 17 64.70 0.47 30.40
ISSR-9 1.58 0.34 0.52 4 5 9 55.55 0.47 26.10
ISSR-10 1.67 0.36 0.54 3 12 15 80 0.47 384
eSles _ _ _ 4.4 10 144 69.17 0.47 33.07

S5 5L b g pd
L slacarer 55 4 Conex J5 (1SS ISl STRUCTURE 381 o 5l oolital b Comaz 1Sl 4o
azliz 5 a3l o 5l rbete (Stig Blad 3l ond LS55 (slaumaz ) il pald |y Jorie Sglita (sl L
Dadras, 2012; Pritchard et ) sg winlss jaseis LB 4 i cpl plosl 5l G caidl a8l L) & 90 4 slocuis)
@ amg b byl &lais liee 5 bog,5 5 olaws oy 4 a5 AK 3 K STRUCTURE 1331 a5 gl b, @l., 2000
e 81y a8k 99 50500 | USE oy ol gom 99 Jlogei 5 Eliiel il oo 153 £ 50 0nds plnil slagiluans
&8ly 50 il o Vel gz gl alats @3l o aS dslllas (pl 0 K o iy jloges 4 azgi b aS vas oo lis | K aig,
Cugas 3o,V Jgom wibse ¥l wiley e 055 2STae ) AK jiell a5 olaadies olass a8 ols oles bl 4550
IR IR66417-18-1-1-1 .IR66421-062-1-1-2 Panda ol 595 YV wlul (plp oo s lid |y & udeiy 09
JR60080-42 .IR70360-38-1-B-1 .IR3441-97 [Palawan (R55419-04. IR68702-072-1-4-B Caiapo 53236-342

CT6510- NONABOKA (IR62761-20 (R62752-07 R30 USEN 3> s JRAT170 JR60080-48 (IR77298-5-6
AUS196 IR55423-01 .IR63372-15 IR63377-08.1R63371-38 oM! (59 e JIRB9I626B.IR7471-199-1-302.24-1-2

IR 47686- IR67015-49-2-6 Jolis 3555 VY olow Wiy ) 05,5 4y ceniio LINE 835 IRAT212 CT6516-24-3-2



RULCEE RN ree T SS8ls8 00 Slae (goaisS S (55 sl bLS,I g4 5o ay

IRAT177 CT13382-8-3-M 1R65261-09-1-B CT13377-4-2-M .1R66424-1-2-1-5 R57924-24 12-5-B-1

IR70358-84-1-1 IRGC-15092RT-1031-62 (IRAT216 R 55411-50 .LINE 213 .IR60080-46A WABG638-1

IR65907-116— /RFAON-308 Way Rarem (sla usgs .aioel ;o Y 09,5 Cuguac 4 DAGADDESHI .CT6510-24-7-8

s3> o2 LINE226 . UPLRI-7.SAMBA MAHSURI Pegaso .CT6510-24-1-2 .B6144F-MR-6-0-0 .IR63380-08 .1-B

ooy )5 5l plaS e aidlyl (plplo atlls /PR 51 2aS Cogac ao)d (92 45 (Jxe (s o bglie slacieis

el 00 63,51 ¥ S 50 STRUCTURE 3l j3ciee <y b 38,8 oo

STRUCTURE 1331 o 5 3l sslisiw! b K diugg 5ladio 5 ooy dulono sbro,bol 5 Jgu

k LN(avreg) STDEV L'(K) L"(K) [L'K] Delta K
1 -3822.61  0.808909
2 -3664.56  3.180566  158.05 -321.28 32128  101.0135
3 -3827.79  63.80993  -163.23 108.57 10857  1.701459
4 -3882.45  113.0858  -54.66 -83.31 83.31 0.736698
5 -4020.42  93.72992  -137.97 70.22 70.22 0.749174
6 -4088.17  157.0991  -67.75 33.72 33.72 0.214642
7 41222  112.9778  -34.03 -16.42 16.42 0.145338
8 417265 1254902  -50.45 -115.79 11579  0.922702
9 -4338.89  300.2077  -166.24 254.64 254.64  0.848213
10 -4250.49  221.8546 88.4 -88.4 88.4 0.398459
Delta K
120
100 A
80 I \
60
/ \ == Delta K
40 l \
20 ' !
O -

0 2 4 6 8 10 12

K i 31ani cyuani (g2 49,190 1o g05 1) JSis



ay VPAA ol o o)lad XY o0

Gl (ol e (I p I olKtils g cale alxe

S0l il 55y iy ¥ 0 S ISSR gl ,S3Lis 3 STRUCTURE 1381 p 55 3 g yciuane cosrazy i Luw ey L :¥ JSCi
) 99 9 S50 09,5 )0 Cuglae miew i § &) Jwr 9 30,8 STy el 00d 631 ) Jguor 53 LT o)l b i 955 ol oo
SRS 0 LS

STRUCTURE 1331 p 5 31  y5ciuamo guylis (wolowl 1 Wi 995 g oy 1Y Jgu

o lals ) Loy Loy oylads ] Cogas o, Loy
095 Cugae 098 Cogac Vog)S 09,5 Cugas
Nl;rrnb Genotype \ v Nlérrnb Genotype Member v
Member Member percentage Member
of group 1
percentage  percentage percentage
of group 1 of group 2 of group 2
1 IR67015-49-2-6 0.294 0.706 31 IR63372-15 0.891 0.109
2 IR 47686-12-5-B-1 0.307 0.693 32 IR63377-08 0.626 0.374
3 Panda 0.879 0.121 33 IR55423-01 0.753 0.247
4 Way Rarem 0.379 0.621 34 IR63380-08 0.605 0.395
5 IRFAON-308 0.602 0.398 35 B6144F-MR-6-0-0 0.59 0.41
6 IR66421-062-1-1-2 0.767 0.233 36 CT6510-24-1-2 0.436 0.564
7 IR66417-18-1-1-1 0.961 0.039 37 AUS196 0.743 0.257
8 IR 53236-342 0.874 0.126 38 IR57924-24 0.055 0.945
9 Caiapo 0.962 0.038 39 IR66424-1-2-1-5 0.154 0.846
10 IR68702-072-1-4-B 0.799 0.201 40 CT6516-24-3-2 0.727 0.273
11 IR65907-116-1-B 0.574 0.426 41 CT13377-4-2-M 0.038 0.962
12 IR55419-04 0.968 0.032 42 IR65261-09-1-B 0.026 0.974
13 Palawan 0.84 0.16 43 CT13382-8-3-M 0.028 0.972
14 IR3441-97 0.961 0.039 44 IRAT177 0.041 0.959
15 IR70360-38-1-B-1 0.856 0.144 45 WABG638-1 0.073 0.927
16 IR60080-42 0.88 0.12 46 IR60080-46A 0.056 0.944
17 IR77298-5-6 0.837 0.163 47 Pegaso 0.4 0.6
18 IR60080-48 0.949 0.051 48 IRAT212 0.722 0.278
19 IRAT170 0.934 0.066 49 LINE 213 0.04 0.96
20 2 S 0.934 0.066 50 IR 55411-50 0.099 0.901
21 USEN 0.838 0.162 51 IRAT216 0.077 0.923
22 IR30 52 IRGC-15092RT-1031-
0.87 0.13 62 0.392 0.608
23 IR62752-07 0.845 0.155 53 IR70358-84-1-1 0.091 0.909
24 IR62761-20 0.97 0.03 54 CT6510-24-7-8 0.049 0.951
25 NONABOKA 0.929 0.071 55 DAGADDESHI 0.227 0.773
26 CT6510-24-1-2 0.846 0.154 56 SAMBA MAHSURI 0.311 0.689
27 IR7471-199-1-302 0.83 0.17 57 UPLRI-7 0.373 0.627
28 IR69626B 0.908 0.092 58 LINE226 0.399 0.601
29 Pkl 50 e 0.792 0.208 > LINE 835 0.963 0.037
30 IR63371-38 0.758 0.242
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STRUCTURE ,133l o 5 3l & y5¢tae Q (o 5le 51 41 j0 a5 o 1,2l TASSEL 1331 o 5 5l oolaiwl b bLs | a5
S99 4 D3 Cote gl 0gis 4 Sl 50 LUl 45a0 9 (swigliags Ly 9 Comen jlSLe S ST w0 S eolitl
(Breseghello & Sorells, 2006) ol aalys

Jbop Ll 50 .l o sols LaS ¥ Jgoz 0 a5 o soliiwl bLs | au 555 sl s le] Jow § 51 caoy 0 0l 50
S Jguz) wiad o cxe ,SLES VA 9 V0% i 4 0o 0 O Jleiol mdaw )0 gy 9 50 Co VY (6l (S 1S g
NVL el bas Sl A Sas oo hyls 0 Slas 47 Jbp Ll s o cadlg IS 0 MLM Jas .8 A
Lyl o s Silas cpl 5l ol olaws GLM Jaw ;o cewl o cslad olulid s 0 0 Jloixl mhaws ;0 g 3 950 o
(AJg9z) wos ololis ao)s 0 Jlaisl mhaw ;0 YA 5 VYe (55 a) (Sis 255 Jboy

el 3,Skee Spanis oy YAIVY Sl 4 argi L ISSRT-2 S5 & sy oL Jlai Ll o
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R Marker R? Marker Marker
Slao Jboi! zlaws ch cla ch
traits ool Prob R? Jlazs! Jlezs! R? Jzs! R?
Marker Prob Prob Prob
. - ISSR2-3 0.01809 0.09415 1SSR2-3 0.01665 011376  ISSR2-3 _ 0.02463 0.09187 ISSR2-3 0.02652
abgs Job 0.11056
length Panicle ISSR2-7 0.00773 0.11799 ISSR2-7 0.02433 010135 ISSR2-7 __ 0.01262 0.11437 ISSR2-7 0.03696  0.00714
ISSR2-10 0.04702 0.06743 ISSR2-10  0.03902 0.08501 ISSR2-10 0.0489 0.0861
4> ais oy ISSRSS 0.02465 008547 ISSR3-10 0.008 013893  ISSR5-5  0.03529 0.08016 ISSR3-8 003919  0.0957
Spikelet number ISSR7-2 0.02764 0.08226 ISSR4-7 0.04152 0.0847 ISSR3-10 0.03856  0.09635
ISSR5-2 0.03516 0.09018 ISSR7-2 0.03086  0.10538
ISSR7-2 0.00701 0.14321 ISSR7-11 0.03239 0.1034
ISSR7-11 0.04161 0.08463 ISSR9-5 0.04625 0.08911
ISSR9-5 0.03807 0.08756
S s ol ISSR1-4 0.01483 0.09972 ISSR1-4 0.02423 010695  ISSR1-4 _ 0.02564 0.09054 ISSR1-4 0.04401 _ 0.09317
Number of ISSR2-1 0.00842 0.1156 ISSR2-1 0.03444 0.09483 _ ISSR2-1 __ 0.01263 0.11434 ISSR7-7 003171 0.10666
unﬁ”ig‘ f;l‘; o __ISSR6-3 0.03007 0.0799 ISSR7-7 0.01976 0.11397 _ ISSR6-11 __ 0.03814 0.07767 ISSR9-2 0.03597 _ 0.10143
pan?cle P ISSR6-11 0.02689 0.08302 ISSR10-5__ 0.00128 0.20605 _ ISSR10-5 __ 0.00248 0.17285 ISSR10-5 0.00335 0.2083
ISSR7-10 0.04465 0.06887
ISSR10-5 6.47E-04 0.18609
Algd zo,> Job _ ISSR2-9 0.00854 0.11522 ISSR7-2 0.01943 011546  ISSR2-9  0.00965 0.12352 ISSR1-6 0.02551  0.10879
SN ISSR6-6 0.02904 0.08087 ISSR7-6 0.02033 0.11389  ISSR7-6  0.01267 0.1141 ISSR6-6 0.03463  0.09674
length of the ISSR7-6 0.00506 0.12985 ISSR10-1  0.03833 0.09186  ISSR10-1  0.03595 0.07948 ISSR6-9 003431  0.09711
panicle ISSR8-3 0.04901 0.06628 ISSR10-9  0.04453 0.08667 ISSR7-6 001775  0.12346
ISSR10-
ISSR10-1 0.02247 0.08806 12 0.03362 0.09642 ISSR10-1 0.0427 0.08867
ISSR10-
12 0.04266 0.07013 ISSR10-7 0.04799  0.08423
ISSR10-12  0.02857  0.10429
w2 S Jsb ISSR2-8 0.0355 0.07525 ISSR2-8 0.01976 011202 ISSR2-8__ 0.04116 0.07525 ISSR2-8 0.02695 _ 0.11202
Flag leaf length ISSR7-3 0.01208 0.10549 ISSR7-3 0.01894 0.11346  ISSR7-3  0.01638 0.10549 ISSR7-3 0.02604  0.11346
oz Sy pye  ISSRLT 0.00459 0.13253 ISSR1-5 0.04708 0.08328  ISSR1-7  0.00933 0.12483 ISSR1-7 0.01179 0.1491
Flag leaf width ISSR2-1 0.0272 0.08271 ISSR1-7 0.01056 013422  ISSR2-6  0.00615 0.13959 ISSR2-6 0.00537  0.18522
ISSR2-6 5.95E-04 0.18834 ISSR2-6 0.00165 09601  ISSR3-7  0.03341 0.08191 ISSR3-7 001985  0.12623
ISSR2-7 0.04992 0.06577 ISSR3-7 0.01387 0.12494  ISSR10-1  0.03903 0.07693 ISSR3-9 0.02605  0.11462
ISSR3-7 0.02294 0.08748 ISSR3-9 0.02213 010903  ISSR10-2  0.03788 0.07788 ISSR10-1 0.03432  0.10309
ISSR6-4 0.03357 0.07682 ISSR6-11  0.02711 0.1021
ISSR6-9 0.03401 0.07646 ISSR10-1  0.02228 0.1088
ISSR7-9 0.03183 0.07831 ISSR10-2  0.04163 0.08746
ISSR10-1 0.0118 0.10614
ISSR10-2 0.00716 0.12013
ISSR10-
12 0.03838 0.07308
IS als slass ISSR2-1 0.04764 0.06707 ISSR2-1 0.02257 010987  ISSR3-6  0.03687 0.07875 ISSR2-9 0.03268  0.10366
aiys ISSR5-3 0.0485 0.06657 ISSR5-3  0.00307 0.16488 ISSR3-6 0.03903  0.09645
Number of grain ISSR5-5  0.01608 0.10609 ISSR6-8 0.0337 0.10241
lant
perplan ISSR6-13  0.02526 0.09102 ISSR6-13 0037  0.09861
ISSR10-7  0.03258 0.08273 ISSR9-5 0.04388  0.09175
&g glis )| ISSR4-7 0.00281 0.14611 ISSR4-7 0.02113 011237  ISSR4-7  0.00774 0.13134 ISSR4-7 002675  0.11383
Plant height ISSR8-3 0.02967 0.08027 ISSR6-10  0.04889 008331  ISSR9-2  0.02406 0.09258 ISSR8-3 0.03998  0.09711
ISSRY-2 0.01159 0.10665 ISSR7-9 0.04571 0.08563
ISSR8-3 0.03265 0.09727
ISSR9-2 0.04613 0.08532
S a5 slams ISSR4-3 0.01276 0.10394 ISSR7-2 __ 3.48E-04 0.24976 __ ISSR4-3 __ 0.01919 0.10013 ISSR7-2 000182 0.23795
99 dg> Sldw
i ISSR7-2 0.00267 0.1475 ISSR9-1 0.02125 0.11236
&g
Number of
panicle ISSR9-1 0.03235 0.07785
1ol 39 ISSR8-6 0.00609 0.12466 ISSR7-3 0.02308 0.1095 ISSR8-6__ 0.02398 0.09275 ISSR8-6 0.03389 _ 0.10351
Nu'mber";f ISSR8-10 0.00909 0.11347 ISSR8-6 0.01296 0.12954 _ ISSR8-10 __ 0.02722 0.08859 ISSR8-10 0.02506 _ 0.11614
panicle
ISSR8-10  0.00274 0.18254
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Plant height
L3 s> 339 ISSR3-1 0.01568 0.09817 ISSR3-1 0.01279 0.12902 ISSR3-1 0.02886 0.08665 ISSR3-1 002772 0.11202
- e ISSR6-1 0.03106 0.07899 ISSR6-3 0.03649 0.09291 ISSR6-1 0.03422 0.08114 ISSR7-12 0.03695 _ 0.10007
Panicle weight ISSR6-3 0.01017 0.1103 ISSR7-12 0.01553 0.12236 1SSR6-3 0.03056 0.08478 ISSR10-5 0.01558 0.13682
ISSR6-5 0.04987 0.0658 ISSR10-5 0.01022 0.1367 ISSR7-12  0.00928 0.12502
ISSR7-12 0.00378 0.13795 ISSR10-5  0.00665 0.13677
ISSR10-5 0.00313 0.14314
S S s ISSR3-1 0.02724 0.08267 ISSR5-1 0.01558 0.12291 ISSR3-1 0.03266 0.08267 ISSR5-1 002161  0.12291
e ISSR6-3 0.03535 0.07537 ISSR7-7 0.04495 0.08621 ISSR6-3 0.04101 0.07537 ISSR8-10 0.02077 0.1246
Total plant weight
ISSR8-10 0.01484 0.1246
£y cols ISSR1-7 0.00585 0.12577 ISSR1-7 0.01263 0.1257 ISSR1-7 0.01028 0.12147 ISSR1-7 0.02012 _ 0.12346
: ISSR2-1 0.0375 0.07373 ISSR2-6 0.0047 0.15838 1SSR2-1 0.02922 0.08627 ISSR2-6 0.01305 _ 0.14206
oz ISSR2-6 0.00132 0.16693 ISSR6-11 0.02113 0.10851 ISSR2-6 0.01374 0.11148 ISSR6-11 0.04467 0.0907
Flag leaf area ISSR2-7 0.04847 0.06659 ISSR10-1 0.0311 0.09556  ISSR10-2 __ 0.02559 0.0906 ISSR10-1 003312 0.10273
ISSR3-13 0.04448 0.06897
ISSR6-4 0.04939 0.06607
ISSR7-9 0.03737 0.07382
ISSR10-1 0.01459 0.10019
ISSR10-2 0.01729 0.09541
ISSR10-
12 0.04505 0.06862
ol ISSR1-4 0.04921 0.06616 ISSR1-4 0.02618 0.10356 ISSR5-6 0.03162 0.08371 ISSR1-4 0.03758 __ 0.09974
ottt ISSR5-6 0.02375 0.0865 ISSR4-1 0.02592 010391 ISSR6-11 __ 0.03539 0.08008 ISSR4-10 003171 0.10679
ertility ISSR6-11 0.03015 0.07982 ISSR4-10 __ 0.02636 0.10332 __ ISSR8-10 __ 0.03833 0.07753 ISSR5-6 0.00775 0.1688
ISSR8-10 0.02968 0.08027 ISSR5-6 0.00384 016861 ISSR10-5 _ 0.01542 0.10755 ISSR10-5 0.03928 _ 0.09792
ISSR10-5 0.00939 0.11256 ISSR10-5 0.01308 0.12729
s 5 ails olass ISSR1-1 0.0339 0.07655 ISSR1-1 0.01749 0.11312 ISSR1-1 0.03953 0.07655 ISSR1-1 0.03442 _ 0.09991
T ISSR1-6 0.02574 0.08426 ISSR7-11 0.0166 0.11485 ISSR1-6 0.03109 0.08426 ISSR7-11 0.0332 0.10136
abg> ISSR2-7 0.02129 0.08957 ISSR9-3 0.02555 0.10063 ISSR2-7 0.02641 0.08957 ISSR9-3 0.02771 __ 0.10868
number of filled ISSR9-5 0.02866 0.08124 ISSR9-5 9.43E-04 0.20682 ISSR9-5 0.03413 0.08124 ISSR9-5 0.00397 _ 0.19366
Seeds ISSR10-7 0.03347 0.07691 ISSR10-7  0.03908 0.07691
2 sl als o5 ISSR2-6 0.00999 0.11082 ISSR2-6 0.03117 0.09556 ISSR2-6 0.01645 0.10525 ISSR7-2 0.00105  0.25797
ISSR7-2 0.00155 0.1625 ISSR7-2 1.34E-04 0.26944 ISSR7-2 0.00453 0.15048 ISSR7-6 0.03855 0.0955
abg>
Weight of filled
grain per panicle ISSR10-2 0.04266 0.07014 ISSR7-6 0.03447 0.09219
Se o 0 Sles 4.99E-
. ISSR2-6 0.00564 0.1268 ISSR2-6 0.02129 0.10748 ISSR5-5 0.04394 0.07315 ISSR7-2 04 0.29274
Yield per hectare  —j5pe 5 0.02669 0.08324 ISSR7-2 3.23E-05 0.30775 ISSR7-2 0.00122 0.19972 ISSR7-6 0.03905 _ 0.09393
ISSR7-2 2.75E-04 0.2088 ISSR7-6 0.03489 0.09106
255 b 5, ooy __ISSRL6 0.0026 0.14822 ISSR1-6 0.00115 0.21115 ISSR1-6 0.00484 0.14821 ISSR1-6 0.00339 0.2079
i ISSR4-9 0.0314 0.07869 ISSR3-2 0.03746 0.09262 ISSR4-9 0.03697 0.07868 ISSR3-2 0.04435 _ 0.09296
X ISSR6-4 0.03154 0.07857 ISSR6-4 0.0435 0.08743 ISSR6-4 0.03712 0.07855 ISSR6-11 002371 0.11907
Days to Flowering _ ISSR6-11 0.03403 0.07644 ISSR6-11 0.01589 012236 ISSR6-11___ 0.03966 0.07644 ISSR10-5 0.04405 _ 0.09323
ISSR7-6 0.02494 0.08514 ISSR7-6 0.04633 0.08526 ISSR7-6 0.03027 0.08512
ISSR10-5 0.03643 0.09358
b 55, olass ISSR3-12 0.04477 0.06879 ISSR1-6 0.0354 0.09365  ISSR4-10 __ 0.01087 0.11954 ISSR1-6 0.04319 _ 0.09349
)j ISSR4-10 0.00673 0.12187 ISSR2-5 0.01632 0.12025 _ ISSR6-11 __ 0.03961 0.07648 ISSR2-5 0.02645  0.11374
S S ISSR6-11 0.0332 0.07713 1SSR6-11 0.0272 0.1027 ISSR10-5 __ 0.04055 0.07573 ISSR6-11 0.03602 0.1009
Days to maturity ~ |SSR10-5 0.03325 0.07709 ISSR7-6 0.02996 0.09938 ISSR10-5 0.04091  0.09569
ISSR10-5 0.02856 0.10102
Lo e ISSR1-6 0.04824 0.06672 ISSR1-2 0.02782 0.09955 ISSR1-7 0.01433 0.11001 ISSR1-2 0.0395 0.09672
e ISSR1-7 0.00849 0.11538 ISSR1-6 0.01416 0.12222 ISSR4-8 0.02329 0.0937 ISSR2-5 0.03744 0.0939
S ISSR3-12 0.02602 0.08395 ISSR2-5 0.02698 0.10059 ISSR5-1 0.02008 0.09862 ISSR3-11 0.01574 _ 0.13548
Grain filling ISSR4-8 4.09E-04 0.19831 ISSR2-10 0.03526 0.0916 ISSR5-5 0.0469 0.07112 ISSR6-13 0.03557 _ 0.10099
duration ISSR5-1 0.00419 0.13509 ISSR3-11 0.00409 0.16339 ISSR6-7 0.01662 0.10498 ISSR8-11 0.01871 0.128
ISSR10-
ISSR6-4 0.00988 0.11113 ISSR4-8 0.02274 0.10633 11 0.00419 0.15344 ISSR10-11  0.01686  0.13251
ISSR6-7 1.90E-04 0.21841 ISSR6-7 0.01942 0.11162
ISSR7-1 0.01591 0.09775 ISSR6-13 0.04396 0.08421
ISSR7-4 0.04042 0.07164 ISSR7-1 0.02676 0.10087
ISSR7-5 0.03116 0.0789 ISSR8-4 0.0471 0.08191
ISSR8-4 0.02333 0.08701 ISSR8-11 0.0159 0.11833
ISSR10-
ISSR9-4 0.03078 0.07924 11 0.01179 0.12835
ISSR10-9 0.03837 0.07309
ISSR10-
11 0.00514 0.12938
cailsy sasls ISSR2-3 0.0357 0.0751 ISSR3-8 0.0494 0.0831 ISSR6-8 0.03454 0.08084 ISSR7-2 0.03024  0.10697
Harvest index ISSR5-5 0.04552 0.06833 ISSR7-2 0.03724 0.09289  ISSR8-10  0.01287 0.11369 ISSRS-10 0.02376 0.117
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ISSR6-8 0.02853 0.08137 ISSR7-3 0.01657 0.12101
ISSR8-10 9.55E-04 0.17561 ISSR8-10 0.00125 0.20855
ISSR10-5  0.04019 0.09025
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o Silzs Jlzsl R2 Marker e R2 Marker Jazs! R2 Marker e R2
traits Marker Prob Prob Prob Prob
iy s ISSR2-3 0.03802  0.0733 ISSR2-3 0.03311 0.08965 ISSR2-3 0.04421 0.073 ISSR2-3  0.04026
b 4 0.08965
length ISSR2-7 001179  0.1061 ISSR2-7 0.03659 0.08644 ISSR2-7 0.01625 0.10575 ISSR2-7  0.04384 0.08644
Panicle 6
ISSR2-10 0.04736 0.07817
wdgs olass ISSR4-7 0.03358  0.0768 ISSR1-5 0.02684 0.10323 ISSR4-7 0.03206 0.08326 ISSR3-10  0.03017 0.10782
1 ISSR3-10 0.00713 0.14862 ISSR4-7  0.01358 0.14202
ax ISSR4-7 0.00663 0.15109 ISSR5-2  0.01933 0.12664
Spikelet ISSR5-2 001336  0.12718 ISSR7-2 0.026 0.11404
number ISSR7-2 0.00656 0.15146 ISSR7-11  0.02586 0.11427
ISSR7-11 0.03075 0.09855 ISSR9-5  0.02483 0.11599
ISSR9-5 0.02141 0111
Ol slams ISSR2-8 0.00366  0.1387 ISSR2-8 0.00404 0.16779 ISSR2-8 0.00623 0.13914 ISSR2-8  0.01013 0.15283
8
So ISSR4-10 0.1247  ISSR4-10 0.03703 0.09217 0.00948 0.12432 ISSR4-10  0.03449 0.10083
0.00606 7 ISSR4-10
Number ISSR6-11 0.03502  0.0756 ISSR9-4 0.02731 0.10264 ISSR6-11 0.04113 0.07528 ISSR9-4  0.02753 0.11004
of unfilled 4
grain per ISSR9-4 0.1324  ISSR10-5 0.01417 0.1252 ISSR9-4 0.00759 0.13214 ISSR10-5  0.01844 0.12683
. 0.00461 3
panicle ISSR10-5 0.00234  0.1511 ISSR10-5 0.0045 0.15087
6
. ISSR2-1 00403 0.0717 ISSR6-6 0.04742 0.08449 ISSR2-1 0.04115 0.0752 ISSR1-6  0.02686 0.09977
zo Job 9
§f ades ISSR2-9 001541  0.0986 ISSR7-2 0.0113 0.13423 ISSR2-9 0.01607 0.10605 ISSR6-6  0.02345 0.10484
6
SHe ISSR6-6 002181  0.0889 ISSR7-6 0.02135 0.11217 ISSR6-6 0.03919 0.07675 ISSR6-9  0.02491 0.10257
1
length of ISSR7-6 000577 01261  ISSR10-1 0.02809 0.10265 ISSR7-6 0.01328 0.11253 ISSR7-6  0.01563 0.12028
the 7
panicle ISSR10-1 0.02038  0.0908  ISSR10-9 0.03604 0.09399 ISSR10-1 0.03305 0.0822 ISSR10-1  0.04146 0.08394
- 1
exertion ISSR10-12 0.04438 00690  ISSR10-12  0.03786  0.09229 ISSR10-12  0.03607 0.08895
3
S ok ISSR2-8 0.03141  0.0786 ISSR2-8 0.0217 0.10982 ISSR2-8 0.03697 0.07868 ISSR2-8  0.02974 0.10982
? 7
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Abstract

Identification of quantitative traits loci, especially in stress, is one of the important issues in plant
breeding. The present study was conducted to identify molecular markers that have a significant relationship with
related traits in rice using ISSR markers and 59 rice genotypes and 21 agronomic traits in the flooding and drought
stress conditions. The genotypes were based on ISSR markers in a total of 144 bands with an average of 14.4 bands
for each marker, and 69.17% of the bands were polymorphic. The largest polymorphic information content (PIC)
was found for ISSR-7 primer with 0.49 and the ISSR-2, ISSR-8, ISSR-9 and ISSR-10 primers with the 0.47 had
the lowest PIC values. The association analysis was performed using population structure matrix with GLM and
MLM statistical models using the TASSEL software for 21 variables. The MLM model was able to detect
meaningful markers in flooding condition of 96 markers in drought stress conditions and related to 21 traits
examined at a probability level of 5%. According to the results of association analysis in flooding conditions, the
highest correlation coefficient (in the MLM model) of the ISSR27-2 allele was 29.27% and in the drought stress,
the highest correlation coefficient (in the GLM model) was related to the ISSR1-6 allele of 77.7 22 percent.
According to the results, it is anticipated that the use of ISSR markers identified in this study, if approved and after
being confined, would be highly confident in the selection breeding programs with the help of the molecular

marker.
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1 Generalized procrustes analysis
2 Principal component analysis (PCA)
3 Canonical variate analysis (CVA)
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Evaluation of morphological flexibility of Khajoo fish (Schizotorax pelzami Kessler 1870) in

Eastern Iran using geometric morphometric method
A. Sazgar?, O. Safari?, S. Danesh?, F. Yazdani Moghadam?

Abstract

Khajoo fish is one of native fishes existing in the northeast of country. Regarding the ability of this
species to live in the different habitats, 124 fishes from Tajan and Kavir basins were caught in seven different
locations in the northeast of Iran. The left side of the samples were photographed and 17 landmarks (sign mark)
were digitized to extract body shape data. There was a significant difference between the body shapes of all five
studied populations. Most of these differences were related to changes in the muzzle region, head depth, chest and
thoracic position, indicating the flexibility of these parts in response to the environmental conditions of the habitat
of the populations under study. Having a mouth with abdominal position, head shape, spindly body shape were
common features among members of this species, which could indicate the generality of the shape of the body of

this species, which for species that are found in variable environments such as rivers life, can be an advantage.

Keywords: Tajan basin, Kavir basin, Morphological adaptation, River.
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Abstract

In order to compare the geometric morphometrics of teilehkhus (Capoeta capoeta) populations, 713
specimens from 32 rivers in Caspian Sea, Urmia and Harirud basins were examined. Specimens were anesthetized
in 1% clove oil solution after catching by a seine net and fixed in 10% formalin and transfered to laboratory for
further studies. The specimens were photographed in a similar condition by a Canon 8MP and land marked in
Tpsdig2 software. Superimposition of the landmarks was performed by Procrustes analysis to eliminate non-shape
variations in TpsRelw. The Canonical Variate Analysis (CVA) results of geometric morphometry showed
significant differences among the populations, and Harirud population was fully separated from Urmia
populations. Caspian Sea population overlapped with both other populations. The Cluster Analysis (CA) with a
Copernicus index of 0.818, grouped the populations into two groups, Harirud and Caspian Sea populations in one
separate group and Urmia population in another one, indication a more similarity between the Harirud and Caspian

Sea populations. However, for more details, molecular studies are needed.

Keywords: Caspian Sea basin, Urmia basin, Harirud Basin, barb, Cyprinidae.
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Abstract

Safflower (Carthamus tinctorius) is one of the oil crops which well adapted to Iran's semi-hard land. High
content of omega-6 fatty acids in safflower oils representing an advanced semi-long chain poly unsaturated fatty
acid (SLC-PUFA) pathway in the plant, and make this plant as a suitable candidate for SLC-PUFA pathway
engeeniring. Tissue culture optimization and plant regeneration is a prerequisite for any genetic engineering
procedure. In this research, the optimisation of tissue culture of Golmehr cultivar was performed For this,
regeneration of three explants include root, hypocotyle and cotyledon on MS riched by different concentration of
TDZ/NAA and Zeatin/NAA was investigated. Shoot propagation, shoot elongation and root induction studied in
the present work. Shoot regenerations were obtained in TDZ=0.5mg/L with 28.8%, TDZ=0.5mg/L+NAA=2mg/L
with 25.15% and TDZ=0.5mg/L+NAA=2mg/L with 24.53% was obtained in hypocotyle, root and cotyledon
explant respectively. The highest propagation was observed in BA=0.5mg/L+Thiamin-HCI=4mg/L treatment for
regenerated explants. However, BA=1mg/L+NAA=1mg/L treatment have no significant effects on the
regeneration of callus inducing explants. In this research, we obtain less than 4% rooting in shoots by hormonal

treatment.

Key words: Regeneration, Callugenesis, Tissue culture, Safflower.
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61 KC203067.1 Alcaligenes sp. WY2 16S ribosomal RNA gene partial sequence
—
7]
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Abstract

Biodemulsifiers as environmental friendly compounds are alternatives for chemical demulsifiers. The aim of this
study was to achieve biodemulsifier producing bacteria. For this purpose, biodemulsifier producing bacteria were
isolated from deposits in oil reservoirs in petroleum refinery through enrichment in saline-based enrichment
medium with liquid paraffin and following screening and identifying of selected isolates, their optimum growth
condition and the effect of carbon source on biodemulsifier production were assessed As a result, HS20 and HS22
isolates with 71.43 and 85.71 percentage demulsification of water in kerosene were identified as Alcaligenes sp.
strain HS20 and Alcaligenes sp. strain HS22, respectively. Optimum temperature, pH and nitrogen source for HS20
were as 40°C, 7 and NaNO; and for HS22 were 35°C, 7 and NH4NOg3. The HS20 biodemulsifier was extracellular
while in case of HS22 was in both extracellular and cell attached forms. The results of this study showed that these
isolates have appropriate biodemulsifier production and emulsion breaking. Therefore, evaluation of their potential

to improve the breakdown of undesirable water in crude oil emulsions at industrial scale is proposed.
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Abstract

In the current study, the effect of different concentrations of cadmium (0, 200, 400 uM) on root and shoot
growth, malondialdehyde (MDA), total phenol, hydrogen peroxide (H.0.), chlorophyll and anthocyanin contents,
phenylalanine ammonia lyase (PAL) activity were investigated in three varieties of soybean plant (Telar, DPX,
Caspian). The results showed that cadmium treatment caused reduction of root and shoot biomass as well as
chlorophyll a content in all three cultivars with the highest reduction in Telar. Significant increase in total phenolics
and anthocyanin contents and PAL activity was observed in all the three soybean cultivars with the cadmium
treatment. The content of MDA in all three cultivars was significantly increased in 400 UM concentration of
cadmium treatment as compared to control. The results of this study indicated that Telar cultivar was the most

sensitive cultivar to cadmium stress compared with Caspian and DPX cultivars.
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