Journal of Horticultural Science
Vol. 35, No.3, Fall 2021, P. 367-381

(329U gl 3 psle) SLEl pole & pid
FEVTAY . AFer urly oY ojladd ¥ il
i Yook - FYY.iLLs

ISSN: 2008 - 4730 A

s (Capsicum annuum L.) glaads Jalb amal 5 g ol gl 5 (5L gl . G

S:-' &0

Y - 3 .
G R T SIS e
AAR L VAR VAT SIS I @)U

WA/ VIYY ;o b

LXVCCS

o Wil (AL slacigersn I sy slyiel eIy il 4 Cuoglie Gl 5 (LS dnwgs 5 45) 2 g0 B (LS laigey9n

chle y (BR) asg gty 156 (otingy 5 ool pl dims oo I3l (21 5 (2)j Y guanme )3 |y (Sitd B & Cuoglia (5590 Cpg &
2 g8 ygo & Glalefl (85 B ) 2)90 (SUiS G5 o8 glaald JA olS ) Aol S sl (gl 0By cdelginal (g
Jole 51 okl b (S—is b ke Castello’ 43, (Capsicum annuum L.) lasls Jals obS (o, 5 (33las Mols )b G
oalil (3L Jolowe e ) j¥ga9)Sn ) g 2l o 93 53 4S9 ptalginulp A Jlael b —A 5V =F Gho s Yoz 2 Fe v e S BlSILL
2L dBlu jd I ptre B Cud g cdly (alS (wo > FF) dBle s g (o> FY) 5 (5 SWis LS Oad ol Lol L pols b

g ptlgionl p 3 )l8 21> (LS ]y op3e SIS Rl SLaSs gy b (A5 slaw dan )3 dda) )3 Ll sgr b oMo (A )3 g plgin sl
O VL gk ) pegast oy i )3 SRR (nl g 45 (3053 04) sl Sl 5 (00 V) g Alon il G5 slaasls el csly
Sy90 9 Logas ialS (ol 31 (659 ysb &) Condlyt A flginalyy 3,15 5 Bl inlS| (Sis A5L (Bigy 5 disaliend (liee 231 i
5 O site 3 (IS e VgagSia N e 5wy tulgil 3,08 Ay o 5y IS e A3l ge sslsinel (i 5 eSS

33,5 o (Suts Ui v (glaads Jald claazalS gy Slaogas bis

by lS il gl sy (gl siiS oy ctpuslgival S sl sl s 5 80lS” (gW003 1

03y wS Cudlad b alS cadg il LS s i wlgn wly
Gk ) glals s Slee (Al 2Ulys 4 i (SO5olon
e sl i ply o Wl cblis g ol e wdglio iy
s M Sl yaeyem cpl &S amd o i Gldllae I oyl 5l
coge g 0oy )3 5l cou alise gla bey 4 ) ol anwg
(F) S oLS 5 (5 Jaos 3
Sledld 5l (S Gl Gl Sl QlS 4y Mgl
5 Nes SRl nlpliy ey e Glidl Laclyngy, S
ol K8 g J (YY) casl Jgas BB LS b, slaosiS pulas

(Email: saeedkhosravi0938@gmail.com  :Jstue ssiw s —)
DOI: 10.22067/jhs.2021.61838.0

LYRUFY

Egune Mb)y SodiS ol (Sgiae 5 b slagge)sn

BBl 58 9 0y sasuld JpuS g plals > &5 Ns e
(V) 3yl Sgo i ol iS5 )Slas Sg0 da )i 4 Cunglia
o el pr e g b ST 09,5 ) Sy slaodiS gl
wlo S8 5 Lol Wg 5 oo (grndib sl § S juali il
09,5 1 b bAdg s wlsi wly g Ml Sl daclbgewls
Ovedud oSy ywlginuolyy (YA) 8555 00 )18 (BLS (sloyge,9m
e (Soigdem sl (g 45 039 (LS (slaigayen ) og,S
dnwgs ok 38 hgb dlox 5l (lalS dngi 9 05 53 350
(10) Ao 15 4 gy g (205 S (e sl

04l ( SLel 09,5 il g ad)l wliss)lS Blw (soomisly cuda =Y o)
Okl izino o8l ((g5y5liS


mailto:saeedkhosravi0938@gmail.com
http://dx.doi.org/10.22067/jhs.2021.61838.0

VEer sl O 0)loud D sl ((55,9Ui8 aloo g poke) SLEL pgle 4 s YA

Castello’ 43, (Capsicum annuum L.) clads Jals oLS (s,
YA wlids 5 0l)S il do)d YO ailg) lawgio (slod oyl i cos
S Sl 13 403 V0 (i Cugb) 5 3,5 Bl a2
VO oldhis (o)) oledol pxio oKl (659l oaSizils
St (slayloss b (B8 0V OV gl (b (o VY
53 53 Mg pslginnlyy o g b A 5 TV F ho o jlep
plsl )85 0 b (il Jolone b @ V909,80 V g Sl o
Yo (S9l> Ui uw > Castello’ 48, (glaals Jals sl yds
o 25 CdS ¥ ) (oo S b coV oS ()9 9 oV
Sy by 1 pll U Jlog i 5 85 oSin i g
b b 5 ol (Staodly GBgpbs @ jaie O S8 4 ) JolS
Ogedle (2lie Jolro (sl s ) o> g e BLo W gliyl 9 VS
Gl S5 4y ppY il Jliml S les Ly o b (gsls)
Do) b @las Freer JeSO Gl Sl gy (Suts 45
sl byl b 0 oS Sl wan ) YO slod jd (085 5 Joue
428> O G @B VO jo dal b Hleg 0 9 (YF) 13,5 Jles!
W293,5 aolgn

ouaddis y80 lail sla gislé

2B 5l o oialel bl o «Sits 5 5 059 s S0jlul e
i oo Ol g ol adyy (Sl By s 5l lals 008
2935 SeS 4 9 23,5 M adyy 5 lse plul gBla lawgs 5 3
2 Bl ol o) g 0jlud b (B (0595 F Gjg Sl
a3 Ve oyl g celin FA Gde 4y g 85 1,8 c3elS clacs|
L cpie o (293l b e 9 )8 Suis oS slw

(FVIFM) T g aogid c0gileS 1) (¢ S05lul jglate
P PR dl.hab); 4.1.:_;.»5 L U.)Luc dl.b:b)f tj).g PYICLR RGP
ol 3l odlaiul L FVIFM o1 51 o 9 250 03l 1,3 So,6 )
S35 (adS5l 9S8 OS- 30 Jse) s il olé

Sy ole 1S (S Gl @ Sejlul ot &
A (£9) y BB dw olS o il aS gebe 4y ad eolarwl a5gy Jl
U g ploal (SPAD-502 plus, Minolta, Japan) g Juds I8
A e ol ke

o A 0dlaissl 3,583 () 5l (ugp S ojlul sl
Goyno 5 gyl LalS o)ae Jalb LS 5 jl adiges ds
3 ods lise 4B Ve b3Sl w9 03,5 aslsl ol 4 4683,
UV 160A- ) siosisiSe ol olSiud Lo uwg yioglh B0 zge Jsb

Slgome ialial 53l 3l Gle5 o Wi wly By une a8 (V) Wl
ol S slaaomalS 3 |y (gusby (a5 Sl B gemdspnsT g
@y ol Cwglie g o3> Lials (Xanthoceras sorbifolia)
Gyne 45 53,5 ool )55 )5 (YY) wmd Lglsbl Siis i
9 B e S 3 Ses ds) o g SIS )3 Ay pslginl
S Jols aby cuaS ooman g0l iali8l (ol lime s 1y 13I8
bl raljdl 55 35 0ad Jlo gey90 (I b & e Pk olS
i 5 g w5 3ol 3,80 I3l 5 o (Aln I35 oY)
odlo ] 350,18 5 0,5 3gzg gl ol =YY jg0y98 248 51 jo
ogen 03y (il g 0,Ses (I e Vo9 Sie N clale 5
(V¥ 5 VY) casl ons

253163 3909 3 & rnlials L5 Ly S i
amS ) g ooy Lials 1y e xS Jlaml o il cubils o))
bl ay ocie &S oy g S il gld 4 Cs s 4 e
e )95 O Rl L (B)b 5l as algs pate il sl
(S92 03l Wl (g5 31 ialS (gl (erdal gy S L (g gt
g 4 plerdgpd (Sgals (Rl Bk 4 ) ke (5
O el g5l pl bl o cwd | xidia il e d) )8
Jo 5 Cunglio (sl S gjlus (leS A5 Jood (gl (F) 93,5 0
odlawl ¢ pllay 5 ablie glooly jI (SG cwl ddly dnwgi LS )
Ly yalginel )l Oyl (70) ol (2S5 lmoriS oy |l
Olys 4 9 (V+) gl el (Brassica napus) wali olS 03,5 4l |
() 33 8,5 55 5 ol 1, slooriS sl 09,5 (pmis
29 (10) 0ud Jolow i 9 4id) 450 crgo Sl 5 (1
EI)ZM.:‘ aliss uLmLf )‘ Aﬁswlw])) 0)9)9‘ .AJ)]..\?‘SO ).)‘ Lis
Lm.,\,ja).uu‘wl); (\a) Cawl 045 UJL“’L'“’ l@e] ))ﬂo& 9 ul.o.olm 9
ol (oo (glo oyl 5l (a e3gde ) b ollS Joos
15 Sy} magig) 9 M5 4 dianly logos I3l cpl g Sools
uwl)s‘ )i:L.u.u "y 0dg u.sl.n)f c_<9_w ‘_SLQL)».:JB)J PIPRN )l gy
@ JooS (0 Vb sl ol 4 Gl Joiume sl y) (gi9)
0392 g yuslginalyy Aliog & 01 slad HBLS (900 ) yw il
359 ywlginl p Bl sy il opl plosl 5 Gaa 1 (YY) el
oyt 5 Slals Jalb oSy Sis i el gl Jlas ials 5
D5 Ol (B 9 (o5 Cluogas

395 9 319

olasi Jlasl g udiabe 3T ol ga (s jluoulal o g2
2 B2 MalS )l B 5 8o S pgo 4 aleil ol



Y Sas s ced (Capsicum annuum L) gladds Jab axals ) oy ylgiwml p ool Joloe il o gidis g 69 s

Hlize ol gl g anelan wl o a0 Sis Lol @l gl as Jls
(Y 9) Jshiz) 392 Jlasine Slao &S 489 palginly 5 (Suts

)\ Aol ly o o s (Sts LUl el gl
02> 5 5 09 S0 g VI Gl & i s ;Y 509,00
Slas plo p oS Jb 0w coge l) dald a4y Cud (g b Ay
OB 5D Ay 35 0y (7 Jgan) cdl (gl ime 13U (i)
L Sid 59 9 (1als 4 Caws ials 1oy YEIAY) [ —A nais
Ol 4 gpb (Jald 4 Coms LhalS ao > YAEY) JL -V i
J g 2lop Cond Si 5 5 (59 S 335 ) ine
@ b ol Gl Sl 4 g9y )b —F 5l i e sl 45
Wor Jgb g )b —F 5l L35 E9p b ady)y oo g Jobo Ay oo )l
Lok —A &g Sis (59 el ialS S e gl b 5
V15 L adyy Job daoyd Yo VA b diiyy woes o yd YAS/FA
Jsi) il aald Jlogs 4 i 1) (S s (i oy
~

Sd—od VI+F a8l g V09 Sin | A9 pisslgil
2SIl )3 15,5 el e @ G il jgld Ldg S i
OBV Jgi2) catls gyl ine f1 (Sid a5 glapadls Lo
0a3LS (il ygls Jodg)lST als el )b —F e ) (Sis
el b =Y s 1 48 o 3 05 S sl L35 5 oIS
(¥ Jgiz) 28 g p Gl g (S el

Jesl b (63908 1 <5095 ol sloatiolil (500
2 6Pl Ay plginly 0,8 5 COL Ll ol 4 (Si i
b ol il il Sts s b S delgival e sl o
(D Jods) cubls sals b (o) pme glds 150 stwlginwl 3 )18

99 83 el gl 3 3 5318 b JAIS oLaS (i) Ol paais

g <dl Shals wg Job g 4y Job i e Rl L
OB sl 4l 53 Ay Job Lads 4 S wlsiwln 3 )l8
V S8 38 S 5 Sl sl S Jsb b 5 (Suis
(b a

28 b bl Jials (i ol GalBl L ale 5 4o 5 0
Lol ud bas (o0 (5 bl 3 )b —F zolaw )d W39 yulginul
S Bl Wy 5 59 2 Hl (LY 9 A) GRS YL oS
odlio als g ady) SIS (g 0 (telde B9y (b @ ¥ S3)
39 2 g S g ulglial 2L &8 JSS ol 4 1
Tolaw 53 boguad adle 5 5 s a4y Lol iis opd adyy s
(dgey Jss) esby (b —F) Suis pis me

b duwlio jwlwly 9 ai <aly8 (Shimadzu Corp., Kyoto, Japan
@ b 3 p)S e e (g ks o)l ul e
(A) Lol Cowd

atd slp & 98 plosl JSS ul @ g cldalé (5 S0l
S )5 il Gl gy 1 3l sy (sl Jsl
5 ol e o Ale I srogthy Sl oS3 (3,8 05l
oy Dyl Szvie g A oalaiwl dald laie 4 (2l Sele ]
oLSid gy jogils O+ oo > iz (lje 23S
(UV 160A- Shimadzu Corp., Kyoto, Japan) yegids S w!
sy adiged (g clale g0 d plosl ladiges at I
(F) 2205 Ol g duslne diged 59 P 53 Jgeg S

Lojl Sy il 5 Sy desl Sl Slgoee (550511
459 ¥ 0 ooy Jenah p)5 /N g e Ar Jplia
by Jolie g 4 b (0 Joloro 9 Soi ylow aid> V0 e
g 4 g alol Sl 9 a8lsl Sliwl J) o 4 g e <M
b g yio 5l YO Job & (Diamonsic, Cig, SUM)  jueSao;ld
(Unicam-Crystal-200, UK) HPLC 25w > yio Lo ¥/
b (10> Y =) Sl 5o oS o o 6 03 3o,
diode array ;eiS5s ol pad 4 4 dds il Lo jlas <oy w
(VY) s ealaza!

A Jgbl L 5 cdl p)S o /¥ e il slotsusl iociw (sl
59 Weve yoa b addy Ve Glo ay 0l,8 il dx 0 A glod oy
Jelote L 0 Sty yiilo 3,5 il a0 ¥ glod jd addd
Felg S Yo s 9 0303 )8 d > 0aliS Lanlis ol (9 (29)
Sy b g 035 BLATOPA 1y Sua Ve e coles 3 9 Sy 5L
& yio s & HALO. C18 52 by HPLColSxus3 4 ¢ jogace
L (M) Syocie cslajlé o (1,5 low 423 YO (gt (slod)
datly e L g S 325 @BE il oo VY iy 00
(o5 e g oAb usy 2)lll (e (e ) paw g clale
JST 1581m 5 53 Laodly (V) s duaolre disel lasywl y»
Ao ¢ a 3JUT Statestix 8 (gjll by b g canail
2 pbol 3o B Jleis! aw 3 LSD yg0j] oS & lanodh (ySikio

S lS ol Sl A1 g il yly amijad Sl el
laals JAld 53 (oSS (AN g axd g el gaaal 53
5 A3y wwlgin il a8 ol s bodly Luilylg 4355 gl
Clio &S g ady) 0jg 9 07> 2 & (—dug) Olio den
Slio g bl 5)ld gne Sl J3g )l puilioygld s> 4 Syjgl s
Ay s Gl 33l g pslgisslyy Y go e S 208 b oasd S5



VEe e 3l oF oyloud D e (555008 alioo g poke) UL psle s YV

‘|2 Anpigeqoad sg¢ 1e uedipiudis , pue @A) Anqeqosd o | 1 s uBs o, uedygiudis-uou su
su Tl el of e e o € o Ry gy el e

. I - . . - (%) A'D
st9 9t 1T0F SL'9 9 LTl ot
Jous
R E) Peey LS9°C TLoo L6IST 8SI°L 43 -1
WANCU(] « PIOIAISOUISTE]
w000 w0508 wrfP0O'S =900 »oSRSEE et ISP £ POl 3 o
WEnauqg
+e 80070 oRELTL el €€ S9L10 «sbE0E 9581 £ os”
plOIMsOUISTIg
) _C.Q a-CCV. _ EM@M. — UW:M — C :.0@.&— .zgﬂ, — — )u_-lr.ﬁ_‘lu.\a‘l.
Duadsazony gagdoaopy) xopuj paydoaopy) BTN PRE Oupy u0ag VHY UOLELIEA JO $22AN08
o¥fme b M séée KépQ (76 e KO l aeslo 3 41 R
OIPISE), "Ad 1addad 193 Ms J0 SIRI) [BIIS0[0ISANd U0 SIUIHINAL) JYINeIP PUE PIOIA}SOUISSEAG JO 51012 M) JO DURLIEA JO SISAULY ~¢ MqE L
<o |- ol B e | oS K|l b € ommg™ K K omyen (HHEE(™ 0 gl opow 5 Cg¥ Loaise)),
"[oad] Anprqeqoud 30 946 18 ey IuFis 1, pue "[aAd] Aujiqeqoud JO o5 | 12 WEdJIUTIS 1, . JENJIUFIS-uou 1
w1 o o0 o R e | oo € oo o R o g cfer
- e . - . - . (%) A'D
Lzl <ol So'nl 167T1 S$L9 0§'¢T L98T o n il
00y
8Si°F 6670 Lo #5170 6tl’0 6170 tFio (43 -
WEN0A(] « PIOINSOUISRIE]
#»F158 A TArS #3600 ++88C0 ++897°0 +=£97°0 #6000 £ ¥ e gl S50 g™
anouqy
PSR «=909°C wxCEC0 = SET0 ««0CT0 w=O6ST0 «+L0T°0 t g
ProIdISOUISTIg
w0l wl0F'1 «+LEP8°0 wOL 0000 *+9¢T0 wS10°0 w0000 | el Sy
JOOUS IBUAT] 1001 [IBUT]  J00A JWN[0A  JGIM §520) 00YS  JYSI0M UN0S) 1003 Ialam AJp J004S  Iqalam Aap jooy g UONRLIRA JO S2a008
LT qb[ Coe ot (e 6O L G0 £ Commp 6O e & § e (e el (e @ ol

OISy, A0 Jaddad 130M5 J0 SIEA] SANEIIGIA UO SIUAMIIEIA} IGINOIP PUE PIOIIISOUISSEL] JO 133152 41 10] VAONY -1 21qEL

b |- el 60 e | £ S S K i el by € oo™ K oy 6 o e cpowi S e LopaseD),



YV Sas gidd e (Capsicum annuum L) sladds Jab axals p oy yalgiuml p ool Joloe il o gidis g g9 s

‘Castello’ pd, slaods Jald ol g, Ol p (SS9 awg wlguwl 51T Jods
Table 3- The effect of Brassinosteroid and drought on vegetative traits of sweet pepper cv. ‘Castello’

09 » o9
Sopwlenly Wb adyydeb ady e SRSES ol S0 . "
Brasinosteroid |ength shoot Length root Volume root Shoot dry weight  Shoot fresh sy Root
(BM) (cm) (cm) (ml) ) (g) weight ~ Rootdry  fresh
weight weight
@) (@)
0 16.28a 9.90a 2.91b 0.58a 3.04a 0.30a 2.85b
1 15.81a 9.41a 3.29a 0.63a 3.05a 0.30a 3.05a
Drought (Bar)
0 19.16a 10.33a 3.58a 1.06a 4.27a 0.35a 3.21a
-6 14.45b 10.1ab 3.08b 0.52b 2.69b 0.32a 3.03a
-7 16.00b 9.33ab 3.00b 0.48b 2.69b 0.28b 3.02a
-8 14.58b 8.90b 2.75b 0.37b 2.52b 0.27b 2.53b

)5 I gime M3 LSD 9051 51 olissl b dum ) & Jloinl oo 53 it S o gy s> 48 plapSibia gt b 5
Means with common letters in each column are no significantly different at 5% of probability level based on LSD test.
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Table 4- The effect of Brassinosteroid and drought on physiological traits of sweet pepper cv. ‘Castello’

Brasinosteroid ABA Proline Protein Chlorophyll Index Chlorophyll fluorescence
(uM) (ng.g RFW?)  (umol.g?)  (mg.g?) (Spad) (Fv/Fm)
0 15.81a 0.012a 2003.7a 57.308a 0.7448b
1 16.28a 0.013a 2182a 57.808a 0.8014a
”
Drought (Bar)
0 14.16¢ 0.018b 2125a 65.550a 0.8067a
-6 16.45b 0.0129b 2111a 60.700b 0.7813ab
-7 16b 0.020a 2071b 56.433c 0.7643ab
-8 19.58a 0.029a 2065b 47.550d 0.7402b

L5185 55 ime M3 LSD 9051 5l o3kl b duoyd & Jleis! pdaw )3 st S jiiie gy (g a8 oo puSiko ¢ giw y2 )
Means with common letters in each column are no significantly different at 5% of probability level based on LSD test.

(005 Yo+ 13 0,5 o) Castello’ o3, glaods Jid camwlgnel Ol y5 o Suid (Wilix dudg plgiew] 1 53,5 Jiliie 51 -0 Jou
Table 5- Interaction effect of brassinosteroids xdrought stress on sweet pepper amino acids cv. ‘Castello’ (mg .100 g1)

KWWIAY] s »ls
Amino acid Drought Control
Br2 Brl Br2 Brl

315598900 (sl giral 164.45b 153.52b 263.44a 247.84a
Sulfuric amino acids

g Sblgie] 359.32b 326.56b 651.04a 663.03a
Essential amino acids

3281.21b 3126.40b 3618.64a 3161.45a

2908 So sl
Unnecessary amino acids
JS dlgied 4942.80ab 4507.36b 5515.84a 5028.64a
Total amino acid
L5505 I ime BMSILED (9051 31 ealisunl b s y3 & Jloain] grdaw 43 sitans S it gy ghyls a5 SlanSilio (gt ya
Means with common letters in each column are no significantly different at 5% of probability level based on LSD test.
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Figure 2- Interaction effect of brassinosteroids xdrought stress on shoot length (a) and root length (b) of sweet pepper cv.
‘Castello’. Brl: Zero, Br2: 1 mgl? of brassinosteroid, PEG1: Zero, PEG2: -6, PEG3: -7, PEG4: -8 Bar polyethylene glycol.
(LSD, p=0.05)
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Figure 2- Interaction effect of brassinosteroids xdrought stress on shoot fresh weight (a), root weight (b), shoot dry weight (c),
and root dry weight (d) of sweet pepper cv. ‘Castello’. Brl: Zero, Br2: 1 mgl of brassinosteroid, PEG1: Zero, PEG2: -6,
PEG3: -7, PEG4: -8 Bar polyethylene glycol. (LSD, p<0.05)
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Figure 5- Interaction effect of brassinosteroids xdrought stress on proline (a), protein (b), and Abscisic acid (c) of sweet
pepper cv. ‘Castello’. Brl: Zero, Br2: 1 mgl of brassinosteroid, PEG1: Zero, PEG2: -6, PEG3: -7, PEG4: -8 Bar
polyethylene glycol. (LSD, p<0.05)
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Figure 6 - Biplot plot in 8 treatments based on traits of sweet pepper cv. ‘Castello’ under salinity stress

ShL: Plant length, RL: Root length, RV: Root volume, SFW: Shoot fresh weight, RFW: Root fresh weight, SDW: Shoot dry weight,
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Introduction: Brassinosteroids promote plant growth by enhancing some metabolic activities such as
photosynthesis, nucleic acid biosynthesis, proteins and carbohydrates. Mechanisms of resistance and tolerance in
plants have been developed to tolerate water deficit stress. One way to deal with drought is to use plant growth
regulators. Brassinosteroids were first extracted from the pollen of turnip (Brassica napus) and were considered
as the sixth group of plant growth regulators. These compounds stimulate growth and cell division and affect
electrical properties, membrane permeability, stability and activity of membrane enzymes. Nowadays,
brassinosteroids have been extracted from various plants and their structure and function have been identified.

Materials and Methods: This experiment was conducted in a factorial experiment based on a completely
randomized design on Capsicum annuum L. Castello cultivar under the average daily temperature of 25 °C and 18
°C at 75% relative humidity in greenhouses. Research conducted by the College of Agriculture, Isfahan University
of Technology, with four drought treatments using polyethylene glycol 6000 solutions at four levels of 0, -6, -7,
and -8 bar. Brassinosteroids were sprayed in two 1 uM control levels. Pepper seeds planted in transplanting trays
containing 1 to 2 volumes perlite and vermiculite substrate. When the actual leaf of seedlings appeared, the root
thoroughly rinsed with distilled water and then were transferred to black plastic containers with a diameter of 16
and height 13cm and 1L volume containing Johnson's nutrient solution including four dry treatments using 6000
polyethylene glycol solution and aerated in control for 15 minutes every 5 minutes. At the end of the experiment,
vegetative factors such as fresh and dry weight of different parts of the plant, plant length, and volume, and
physiological factors such as proline and abscisic acid content and chlorophyll fluorescence changes were
measured.

Results: The results of the analysis of variance table showed that brassinosteroid had no significant effect on
most vegetative traits except root volume and weight and all physiological traits except chlorophyll fluorescence
and the mentioned traits increased with the application of 1 mM brassinosteroid. However, the main effects of
drought except for amino acid and the interaction of drought and brassinosteroids were significant on all traits.
The results of the main drought effects showed that the root fresh weight at -8 bar and dry weight at -7 bar
significantly decreased, whereas fresh and dry weight of the shoots at lower than -6 bar. The onset of decline
showed that the root length and volume appeared to decrease with the onset of stress by -6 bar and the plant length
also reduced with the first stress level. Drought stress at -6 bar level decreased chlorophyll fluorescence,
chlorophyll index and Abscisic acid while at -7 bar decreased protein and increased proline. The results also
showed that the amount of sulfuric, essential and unnecessary amino acids were significantly reduced by drought
stress and brassinosteroid had no effect. Total amino acid content decreased with drought stress but there was no
significant difference with control. With increasing drought stress, the fresh and dry weights of shoots decreased
and the intensity of shoots decreased. The intensity of shoot growth decreased with the use of brassinosteroids at
moderate stress but the mentioned trait showed the same adverse effects at all levels of stress. Brasinosteroid
application decreased stress indices such as proline (7%) and abscisic acid (50%) and this decrease was more
pronounced in proline, especially in more severe treatments. Amino acid and protein levels decreased with drought
stress, and the use of brassinosteroids could not be effectively affected by this reduction, especially for the
compounds and the amount of amino acids.

The results of biplot analysis showed that the vegetative and protein traits had better mean in stress condition
in the presence and absence of stress and in higher stress severity and application of brassinosteroid affected root
fresh weight and abscisic acid content more than the other traits. While in mild stress it seemed to be more
effectively on the steroid and most of the vegetative and physiological traits than the control.

Conclusion: It seems that the application of brassinosteroids on pepper seedling in drought stress at a
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concentration of 1 uM is effective in maintaining vegetative properties and reducing negative effects of stress and
reducing stress indices.
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