,_.,.I.l.nlla.::uo)m a_.e.o_,lo.:g‘,l.oo_,S:-S (100 S

Tt uﬂ/“h.’.’/fg cbw fa s, r/" é?»

OF MASHHAD ot SIS ol 3 Sh ) ple s

18t Iranian National & 4t International Crop Sciences Congress

Q

b 4 Ferdowsi University of Mashhad, lran Agilio Lawgs s oINS 2

¢\ Sept.10 — 12t 2024 1Fol olojgssgd Po— PP (L)

(Vicia faba L) Y0l 5w SUoalonsl s 5 hauS1eSi s ik 9 (o536 b 3! com 39

Y oo aBl ) SlwaY e 5lgx dazue YOUST) e adble i) LS jhas

0S5 (3P 5 81 0 8 £155 SLLE (5 b (5 AT I/ dgde s oK ((55,0LES 0USEls (558 555 8T 05 8 Slskiad -
dgta (e oS (5,508
Email:jafarnabati@um.ac.ir 1 Fomes 0 ki g5 — 3
S A ekl
(Vicia faba L.) b (g jwsd gloailass, 5 oSS s calisis pobaw g (5055 (25 51 cwy (0 FT) O oz zp o SledY ol g (il e oz o SU
e (g0 ,8 oKals VET 90,08 Yo VY o) SBLS ol 5 el pole (lallos 055 oz 9 (o 055 rrmmacns
LRI 1
SalS" s 2l B o 95518 50 el Viciafaba L) SBly (s imgid Sloailocks, y anmS1S i zobam 5 (5580 G5 1 oy solaiedy
Ver g0t o) SenS IS sk Jold Galejl alse b ol LS5 ez b st g b oSl Sk S 5 1) Jl o ol
OS50 ST i Ve oo Voo g 00 0,15 a5 oy lis bl waisg (01,5 cile ax )0 V8 5 VY A =Y Gan) (Sojk i g (Ve Sl
42,0 A (S35 alie slod ;0 SIS S 0 pae llyd 4 S w03 V7 g T Cs e 1,8 89,15 slyioms ol 5 il a0 A (Sos
o 31 s aee SISy ok Vo 500 IS Ll 3 laadgtig IS (slyiomas saalllan 5,50 (S35 (5 s a5 o 0ls T3 01,5 b
S sl a3 V8 sles 43 (Stiagis SlaalaSs, S lsime (ot aeeSIS i Voo Voe s B0 3 Jslre Lulyd g0 50 4 0 aals
35 55 ol ed (s 5tmngth SallacS, il & e (S5 GRS gala 53 SIS agte polie (o2 Jlne SIS ysbar 03,8 Jol>
235 (0 drog 5l 5l (BB e Sl b ablis sl o dinge ok
1o (3l 9 dondle
338 o 5 oL 5 Shos 5k Lovkins 5 035 oo Sgame o sl 5o |y QLS 905 5 0 45 ol Gl slocusgima I (S (Soje
Nabati et al., ) 53,5 o jtewszs ol 0 US4y joie a5 Cenl b slos (25 slavwly 5l So Judo IS (slgime Lials (Hasanfard et al., 2022)
sl ISy S oyt ol o 0 ansmo (sla 25 & gl )5 oLS €65 5 Canglie s ply i 5 Sl Conmtl Juls 2 5SS, 25 (2021
iile ooygejs05d 5 Loaid daagisdld o crilewsil daial Sy gobam 1o (1S L g (50T Jlad (sloaisS Bl b 08 Se i S (0 Jos o0
(Costa-Broseta et al., 2019) oS o Lo yus (i3 4y Cooglie Sl s iligousls 5 G jn ol

Slo i datae (paizmed 1900 (a5l i (65,5LaS (s )lub Lads 0 g, cpl 5l g ALEIS Shnssl ()59 s (e jed Sl 50 saga e DL
2 Sy Joad j0 Sl (e (alpliy 00 o 0y Sl Jsbo o ML oS oSS Lo 4y aily DAL 4 o Col (S jyef g Sy e
bl o 0 Shae (53l sl Ll el o,lis £55 s Card 6 5YL et lyizme 5 0, Slas Gl ailins oML a5l 055 il slod L35 o]
(Arbaoui et al., 2008) 355 oo uiS 0,k Jpame olsicds Goes ilins) pli)l Sl g B Cooglin s & 0w Jokine

b Loy cnl iy Jad glal jo (Sojz i 4 ol Gl Coagliie Sgagy Cunanl (28,5 J5 0 by (SThss olS g 4 ML olS Cosnl 4y az i b
i plsl WL oS (g 5mgtd sladile ) p (So5g G § SIS S i pslans AL Jgloe ST ) So

1 g, g g

b Bolai Wals' 5k B 5o hy5iSe & jp0 agdn (cgo s olStils (Slinions AlS jo ML zalS (69, V14V Jlo Gl 5 5l )0 Gighy o0l
TR O S5g G g Malog pg s made gate 51 (Yaa o Vo v 900 io) gl s j0 aenSTSG s Jols siulesl Jelge w00 S 121 1S5 e
S35 Sog o 9, o (SO o5 Jlesl 3 B 59) an Jlgie s SIS i sl Lo ing (05 (Hle 4250 -V g Y A F io) mhae




G ygods Seles 10 ol F il 4z 0 g0 ey b Los o5 il - V8 b g 0 oudas o 5 los az 0 i Giales] (slal jo 55,8 sleo .ol (g ! lalS
SBU 5o 5558 51 ad 2yl 5l o Aol bediged .ol )5 (503 5l e 9 C8 5 13 N slos jo Cele SO Dol 4y g9 0,5 gy ralS aiugy
Jlesl 51 ey 39, cdn 5 00l Jiire ailsdS @y laylalS e a5l S5 do 0 Ae Cusb 5 ol 5 il az 0 0 sles b cel Y o 4y 0
5 Ol g Sy bl 2 adeis)lS lgime 9 b ara 89 IS Cons b S35 IS @ Judg)lS Jalts S (ssid slaails S, Slgime o S5 A
Sils auslia g Excel 2018 4 SAS Ver 9.4 la,l33le 5 5l oolaisl b lo JS& gy g aosls (o] a 325 s (5 w031l (Sukran et al., 1998) Ko

A pll a0 i Jleist mlaw j0 (SSls glaiels aiz ge3] 5l eoliiul b laosls

oy g W

50 (AN JS8) sgs walds 5l g 0nlSTSG s Yae o Voo 0,5 LaJids IS (glgizme ool 5 il ax 0 VY slos sy Soik sboles adS o
3 Jsbome 51 5B i 5 (Slyime () JS2) s ol Jsbone aansS1Ss 5 Yin oo O+ L8 iy IS (clyione s 315 5l a0 1Y (sles
Nyoda Ver 900 Ll Jolone Ll 90 50 )0 05 ;55 5 vl Jlacs ay Cod (g00,0 VA5V Y 2al38l 5l ol Sy 081G 08 Ygo o Ve e 50
Slgiee o8 glo az 0 V8 5 VY A @ Lo 2alS b e 5 <8l (1158l laaSeig IS (sl o )T il az 0 -F U Lo palS b 0SS i
ool GBS 5 (S5 G eI, 2 polie st s (g s slaaloc, S slyine (g ) JK8) ab Jg5 o,z laaytisS

O Jya2) S8 15 Julse

S50 G Ll b 53 5 LS S i o 0o il S (g 3mgid luogas (B (Sl po (uSile) (il ylg 42325 -) Jgu

adAeS D byl adsuslS ey saalsS, U5 ol azye Sl e
vioo* AN o[+ AT yig - * Y QLS s
IAAASSEIENY) o A VAAFE \RI/ AN f S5t A
Ve AT Ny ofeY" Ve ® A S5 X LT S
-Iv4 4 oY -/vq \ ialesl slbs
YY/0 \RIAN YIPY VENF - (30,8) &l pss i

IS srepde 5 duo s iy 5 Sy Jlaizl mhaw 50 s cire oS S NS g s e

Cnd (G iomwgid laails Sy S glgimms o cine (al38l 4y yoeio o 5 5l 4z 0 -A g jo0 slabes ;o 0nSTS s Yoo o Voo 900 L 3L Jolos
Yoo shoo Voo 500 Lol Jole Ll 5o (g5iwsid slailbSs; JS gleme aslllas 550 slalos alS jo ol o F le az 0 -VY gl @
yob & 5 sm BT (535t b b 5 ol JET (s3igid SloalocSS, Lgi 155 5551 o b Bl 3 gt 0y dall 1 ity 0SS, 5
Sy tle a4 Jol5 job a4 slezsl slos pae rals (Wang etal, 2022) 548 uSaio olS S 5 ;0 (g 5wsd Al lgize lawgd puitns pué
(Nabati et al., 2021) )| Sen 5 SL5 lawgs ML 0 Fo56m s Cos b gafuds IS olie jials auS o ciBgie ) yiwgid Coles)o 5 ailu, col
Fiwgid bl mals amil o 5 wdbg S 5 Jolw slid (g yiiumgid sloo S ) o 50 carge ST o] la JIGol, i bl b js ol 3158
Camdy gty go S 50 0ads ddgd ST oausS STy sladisl Ldl> 31 oSS s Loz 88,5 0 oS Sis sole o) CBlaie g

.(zare Mehrjerdi et al., 2012) 55 5 0 oLS S oolo oo iglidl ase 1o 5 jiwgd Giulidl g LS slo Jslo Judg IS




= « =Control

2 - 5 4 G e 50 mM NO
: 100 mM NO
1.6 4
=
@12 % 3
Y %57
3208 2
- “§ 7]
0.4 1
0 0 4 8 12 16 0
T e . 0 4 _ -8 -12 -16
T BT IO AT
Freezing Stress (-C) Freezing Stress (°C)
1.5 8 S
1.2 W
w, 2%
= i o~
& 0.9 i3 g
©v g 3 &4
o~ i A =
2 = 0.6 w5
g - =
¥ E 3 E
E i £2 A
& 0.3 9 i3S
&
£
0 o
0 -4 8 12 -16 0 -4 -8 -12 -16

S T

§5 5700 (WaiT
Freezing Stress (:C) ST O

Freezing Stress (-C)

lisa yolhe 2 Jolown B (9) S350y Lol S 5 (@) Woada3a,l5 ()b o IS (I @ iy IS s g, =) S
S5 S g SIS i

BABL o yhoge

2l il oole ol pibcos olS s piwsid laailsSs, als 5 og s e anlllas 8,50 Slao ST 5 0SS 8 b sl =)

Al asdlas 850 (s rawsd Sladilo S, 15T gl dg 4 jomie ol 5 ke 4z 0 -F U Les alS -Y

bl 5 g2 arlice b SIS 5 Vgog San Voe 5 00 )15 b (s5msd sloailocss; JS 5 oadyiig S D @ 35,15 slsiome Sl iy, -7
28l Grals Slas cpl goae jlade Loo 1alS b s g Gial38] 6530 Slaw ol 5 cile azj0 - Soin a5 Jleel b

32 98 e &y S Sl Sl 4y e (S5 o 5 aee SIS Mgashin Voo 500 (8l ol cllnn 8,50 Sl 51 o -
A8 alie (Soj b s

sl b IS doaiytiy IS 25 1S 63l

Evaluation of effect of freezing stress and sodium nitroprusside on photosynthetic pigments of faba
(Viciafaba L.)

Abstract:

An experiment was conducted in 2023 at Ferdowsi University of Mashhad, Iran to assess the impact of freezing
stress and varying levels of Sodium nitroprusside (NO) on photosynthetic pigments in faba (Vicia faba L.). The study
utilized a factorial factorial based on CRD with four replications, incorporating different concentrations of NO (0, 50,
and 100 mM) and freezing stress levels (0, -4, -8, -12, and -16 °C). Results indicated that the application of 50 and
100 mM NO during freezing stress at -8°C resulted in a 34% and 36% increase in chlorophyll a, respectively,
compared to conditions without NO at -8 “C. Carotenoid levels were higher under all freezing stress levels when 50
and 100 mM NO were applied compared to the control. The lowest chlorophyll a to b ratios were observed at
freezing stresses of -12 and -16 °C, while the application of 50 and 100 mM NO at 0 °C increased the ratio by 53%
and 54%, respectively. The lowest total photosynthetic pigments were recorded at -16 °C when 50 and 100 mM NO
were applied. Overall, moderate levels of NO application during freezing stress enhanced photosynthetic pigments,
suggesting the use of optimal NO levels to mitigate negative impacts of this stress.

Keywords: Stress, Carotenoids, Chlorophyll, Spraying
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