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Effect of Alternate Bearing and Exogenously-Applied Putrescine on Some
Fruit Characteristics in Seedless Barberry (Berberis vulgaris L.)

Y . \ *) \ :
6)&*“49\0&‘5 ‘.;DD‘)Ms ‘S»\JLCFU.QJc‘S))mL»
el (90,8 o8NS ((g5,5laS oaslisle ( Sll 09,5 N
Sl oBzsls (g5,9laS euSiils « Slél 0,5 Y

A.Q,M k5:L.\.c é:L...o ) r:}l.c °m5)" Al
(@bedi@um.ac.ir) : sy xSl G ¢ Jghus odinmngh #
VE VAN oady e, OV Fe /818 il ol

oS>

* K4

OYIA) LS 5 OFAY) Jn Jlo 59 )0 S35 050 (S 5 (o5 Sloogas 32 ot sy Geelsh 530 (o) s5kie
Vg /) oo G [ o i s b L2l S5 a4 aysiST )T b ol LelS slacSsly B o >
e by o o S5 5 535 ol 2 e opme LS5 4l 5 S ol alor e )3 k5 405 N e
Jlos 59 55 euds g uSosluil gla el by als wis g Soslal Jlo 5o 5o b 4> J5i8 5 (ilowgnil nome PH iyl
) 09 5k 3l i Sy Jlo 50 Jgid g uiliwgtl sl (ggiome aiidls [uSs b (slo ctae BT L oS 5 by
o Slis S il 0 Jles uypse Yeedee ) CBE b e s oaly odle (0oys YIYS s YAARIDY s 5
Iy S g 5 )9 > Job (oo dul> slas PH (5510 cxe jobo b Jlad () 0gs Joi8 5 abain] (seime sliciul
0035 S 5 Ly Ul 5o 6l sine NS Lol (asyo YYIOA o VYIEY /D Y VA (o 5 40) ol ial3dl Ly Jbo 5o

25 0z oy Jlo 58 (855 (o5 Sloogas (S el Yse e ) G g sled ol

U5 oS Ul o)lys Ul commlinsstl ccymol L  guielS 6o o315

£

40N
o PO 5l i oS Berberis vulgaris L. oole o L (LSo 5 0,05 51 Ladl 60,5545 )0, sl (glasis o0 S )5
4 Shyj dgper b eb 4 lpl jo g eog polie ol oS 4l azs ol (Cadic & Decourtye, 1978) ol
Albrecht et al., ) cosl 485 1,8 ax>g5 0,90 5505 mlio 0 (SKoh 9 29,0 (2138 ole> L oloS 5 pils el
5 ©oaxine Jelge ¢ S Sluogas pogdle aS all oo 20,L ol Dole gl)ls ogue Lm0 iy udai ases syl
aS sl plhlagl 5l gl DML Al 5l ogun Lm0 o 2oL gl (Lavee ef al., 1986)aiil oo 5o jal (pl
ke (53 o 3 65 Jyams 5 o S 3 5l5 o83 s @) g i 8 s bl b sl Bl opdle

B0 58 6yl e Jlie olgie 4 sl Sglite sgan 50 50 (559l Lo (lapmnilSe amd o )8 56 Co |, Jgame

Berberidaceae -\


mailto:abedi@um.ac.ir

Ohles 5 5 e

Wy 33 )3 Lol 33,5 o0 Jgame (185 4 oo dmy Jlo jo o5 Sl jlp Jlo 3 5 dilgxr SCa5 pas o 40 (D
29005 Ghiy &5k 51 S U5 wlsz ol Jgame Jods 4 (20,l b plojen o 058 o0 oS5 IS sz (0l Sl
Sbp Jlo 5 o oSS sl gl (005 paniliio S5 (ogas 50 Lol S (oo adg (005 Jgramme dmr Lo 0 aze-
G0l iy Jlo 5o Jpams a5 5 e 41lS (bl aiplss oge a5 as Jlo 5 45 (5l Jlo sloasls us,
30 60 ,Ses g S (o5 Slaogas @5 )| g (ili8l 00 S sl jiegh 4 4> 4L (Balandary & Kafi, 2001) wb e
ool 058 o)l lagel s & oo dboz (T 5188 iloads (Byme 5 (bl (5550 SlaS 5 5 0lge cogee L0
4 45 axdlioe el slesl b 4, V0T el oy s bl ot o5 5050 039 b el slo e S'g 000
plail e Jolos s (s Jigb aloz 5l alS slaois] )3 51 5 lws jo (Xu ez al., 2014b) sas, slvosisS wulas olaie
Oy B90 (el b (Abbasi et al., 2019; Yang et al., 2022; Tyagi et al., 2023) 55,135 3 lacaoglio g oguo JuSits « 25
el 530 ogas 53 (6ol G138 ulicn 9575 A eyl 5 (e, bl Slassl 51 45 Cusla el (g0 alo
3,0, .(Soubeyrand et al., 2014) 5,ls 3529 5 ()39 9 4> ol o dlasd ogpe JoSid oy ioli8l b s S
Al osle flis glasllas jo (Costa & Bagni,1983) aas o (yiol38l 1) o o5 o0y o Jokos s S50 b s g0
3o Gl Bl aals 4y S | asil oge JS Slaodsis )5 (sgime 5 ogme JST (5)l0 e pob & (e g (2B 00
0,5 50,8 astine 'Ly, l Sov (59, p sladllas 4o (Ve #) o e g Hudee (5,155 wlwl» (Malik & Singh, 2006)
Ceelsh a5l ine psb a5 035 Jige o5ee (S50 Slagral sk s 2 gl b asn laoniS s (2 1
o Yo Vol glo clale b s gy (o215 00,15 .aiols iolidl sl b dslie jo 1) (e yul 5 (it sl ¢y S99
3,50 Shale 5155 S0 1) anpanl 5 Jslre welr olge Sy psSslil slyime wogis ()9 R ((Fad o5 Ce s Vs
oo ymolidl oy90 ! Job 1o 1) oo 0gun 10 Loy 40 Cinglie g 0ol ials (g,lo Ll 0,90 Jobo j0 05,15 Loy g colasul
@l (Jolore dul olge (saime (yan yigy 00,5 Gisls L (Yo« A) o )Sen ¢ Saleem gL .(Abbasi ef al. 2019)
o 000 Chle b s gy (2B 00,8 e ol ol vals b aslie jo 1) JW s oge 0, Sles g Cangy S,
> 9,5 (Shiozaki et al. 1997) ols isl38l aals b aslin jo |y ailay 65l am jhad o Jobo cogun 5 (39 2d e S
oo il sals b dlia ;o 1) Tl aila jsSil a> lad o Job ls 5 ()35 glabi>dlo b sk 4 G sy
9 5 039 OBl g G e 2B 08wl )15 58 6,50 el ,o (plp egdle (Koukourikou et al. 2015)
aS Cel J= 5 opl (Mitra & Sanyali,1990) o o coe g kel Llod 4y 2ol38l ol 5 009 g Tol5 ys ogae o5l
slone ol Sl (sioma 515 51|y e e (sleo e 5 015 Gl 1y ogee oS5 00y iy iaS ke
2,5 ader wals b duolie 10 ol p ogun uilewsii] g dusol 45 ai8 s (S 98] awl a3

3508 s GRo% (nl ALl 5l Bae ol (nl Coenl 4y az gl 5 eag Sgazme S35 4 alie sla gy o Ll
Slot Gl 536 5 5k 5 Sl Jlo 99 (b o S35 0500 (S 5 (o5 ST 2 et Crolish 7
20,8 (b (om0l ool pelS

L ovgs9 3ge

5 &yl aex YYAA g AYAY slo Jlo jo oSBT Slel 5 oyl o Cagh,y b ey oo Jols olso g ol ledol
o3lr ;0 @ly lo o b5 6525 EL G 50 Gl ) VYA 5 (L) WAV slagle jo Gragh cnl () Jgoaz) wo S el
JoogSE o ygon oy Wb 12l (B8 VYA olilir Job o Jlad U5 Y8 oldlia (o b jnlis -agte ol
A plol 1SS 4w jo Bolar oS slaSels LB o

@9 5 Jlob @ld 90 a3 )0 0 50 e e Sl Sy G g S A D) 5, Aol L g Al VY leasis o
@SS 2 Sz p Bb e S S 2 Ve e ) g 0NN e Slacdale g Sl g W0l IS iz g S
sl ogee JoSis al>pe )3 b S Gled (555 2 e 9 (WB5L Lo JS wo s Ar a5 L) S5 ples al> 5o 5o

Litchi -v Thompson Seedless -Y Black Chokeberry -\

\YA



(VF-F) VA LIFY slodmio T o)lais TF alo ol GLEL ;58 5 psle alzo

b 855 gue gk 093 Job 50 b plml 395 o 0 (LB sl i 4z e (805l jelate 435 ploxl
Ve o aloli boole LT Jol atam 5 olo olo,5 51 atan | laasis 1o 5,lal 08,55 & g0 23055 5 ST L ablie cg>
5 cmilio 905 j5late 4y oLS by 090 Jobo 40 28 Do B 65kl 190 VY cblon Loy b 5 o g 0392 3,
o 50 10 5 (oS (2alS 5l s 59, V00) als, Jad sloasl jo e 5l g ls paiged .ol plol o o 4zl Jlas pas
PELlojl sl plmil Caz o duxz 50 5 0ads bglie [K00Ss b )1, o 0wl o sladiged 5 plnil a9 5 (o
Cbls p ladiges 10 p5 Gl S 00,5 LS5 5 am o g lue Jol Jlo yo Slidee adS aius Jate o8isle;l 4
0,5 6 ,505lul g Jlw g0 o 10 00l

@9 5 Jlob wlhd Cuz 0 )15 e 5l adst B sl gul) Al ge e )0 a8 g Job (5 S ejlul sl 4
W 359 S olul Szl g Seplasl ol eV CBo b S sl eolanl b g olell (aldgs Ve legasme) axis o
(a0 plaS j2 5l g psix alo jlasls g0 g Jlod als 5l asll 90) otz 5 Jlad a5l g0 51 Sy as Ve v slass
sl slaxi g Sz (59 GrSoslail gl o 039 leee ) Cdo ‘SIL.JDQ G931y 5l eslaiwl b g als bl
PSS G55 038 3 o 5 98,5 518 sl e cele Y Sos 4y Gugedis az 0 VE glos o 5 (5s 5l ead e
o plmil (5, 505lail BB sles jo Jluzus yiegiST)8, olKiiws 5l eolatwl b Jgloe duls dlge fpuizmad ael Cawd 4y digas
SS9 y968) O Jlo i N Jslome b (gl i g 5l Aol (S esl gz 00,5 (5155 S a0 e
Mw)ljfowuiﬁ;M)O&MMlmfewoow‘(waM

ogu0 (ibwgiil (6 55 03lail jglaie 4.0l plosl (5 25 o5lail Metrohm Jaw yio pH ol%tws 51 ooliiw! LpH (s g
sloslaiwl b g gl Voo 9OV zgo Job g0 ;o Cecil Bio Quest CE2002 Jow (5 iogidgiSiml olliws lawgy S5

(Burns et al. 2000) 05 (313 o500 5 (539 2,5 Vo pS hes D50 &1 5 0 dnslome uiliasgT l5ee 2y Jgesd

A= (A5200m-A700nm) pH=1 _ (A520nm-A700nm) pH=4.5

C= A/ELxMWxDFxV/Gx100

o oV plp g Jo o 00l (o s Jobo =L

3k (oo 0 e > g Aiged (355 =G g Wged 2> =V s3le (33, <o po =DF

St ] Sy ials VEO 50 o 50 yiogibsiSnd olKims 5 5l pans coalgd (g, 3l ool L S Jpib s
2 S sk e ol g ey 5l e U5 Jgi8 pmolie et Sy g ol oolainl sl SUI 1o laslinl ags
(Hudec et al. 2006; Taghipour & Assar, 2022)ay5,5 5,155 o,lac 6,5 o o SIE ol

dslio 00,0 O Jla>l mhaws ;o LSD (9031 b lanSilie 5 0 (g 5Le] 50U A asews cals 1580 045 51 soliiwl b W sols
s plol (Yo V8 ased) JuST 1580 o 5 5l oolainl b b Ko oy oS

el
c5'1|9‘° 9 yT Glbeéb
(5""“'; u.:?.b) wi:l.m (\ Jj.\?) Sgl YA JL...J )I ).a.m.u \vay JLMJ B ‘9.% 6‘Lo~) wil...c 0L (5)51&@} Sledb] uql.wl).'
b o b anglin 1o 0o ys YIF OYAA Lo 5o T Slels ol (5,15 VWAA Jlo 5l a8 aoys FI0A AYAY Lo o

Bl 7y el YY/F LAYAA Jlo jo (5, o pien ccls ol 38l 045 5

yva



Ohles 5 5 e

Table 1. Weather information of studied area in ON (2018) and OFF years (2019).

Jbe Lo ob e oo s gl oo ST wlels
Year Temperature  Wind speed  Relative humidity Rain Sunny hours
1397 21.1 10.7 49 17.42 2248.7
1398 20.8 9.5 51 27.4 2302.4
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Table 2. Effect of Putrescin on some quantitative characteristics of barberry fruit in ON (2018) and OFF (2019)
years.

Lo Jsb 4> 05 5 039 ogee SES ()9
Treatment Berry 4> Berry diameter Berry fresh weight Berry dry weight
b dle
ON Year
Control 11lc 6.67 c 11.07c 352¢
PUT 0.1(mM/1) 11.32b 7.12b 11.32b 3.65b
PUT 1(mM/1) 12.04 a 7.73 a 1245a 435a
Ol S 4.017 6.46 5.48 10
CV
e Jl
OFF Year
Control 11.72b 7.49b 12.08 ¢ 397b
PUT 0.1(mM/1) 11.75b 7.51b 12.11b 3990
PUT 1(mM/1) 12.08 a 7.82 a 12.50 a 436a
CV olpuss cqy0 1.47 3.39 1.65 4.51

+ Means in the same column followed by the same letter(s) are not significantly different at 5% probability
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Table 3. Effect of Putrescin on some quality characteristics of barberry fruit in ON (2018) and OFF (2019) years.

I sloms salorolse oelss] s

Treatment pH e Brix(%) Anthocyanin Phenol
Acidity (mg/100gFW) (mg Gallic acid

/100gFW)

Lo Jbe

ON Year

Control 3.08 ¢ 2.50a 14.15¢ 454610 59.73 a

PUT 0.1(mM/1) 3.14b 249 a 14.24 b 45483 b 58.84b

PUT 1(mM/1) 373 a 1.92b 17.21 a 512.66 a 5747 ¢

Ol S 9.39 12.6 9.93 6.11 1.68

CV

LS Jl

OFF Year

Control 32¢ 222 a 15.03 ¢ 438.04 b 5792 a

PUT 0.1(mM/1) 328D 2.20a 15170 441.24 b 57.65b

PUT 1(mM/1) 3.76 a 1.87b 17.24 a 51226 a 56.56 ¢

Ol i 1.087 8.08 6.79 7.83 1.087

CV

+ Means in the same column followed by the same letter(s)are not significantly different at 5% probability
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Fig.1. Effect of Year and Putrescine on quantitative characteristics of barberry fruit, Length(A), diameter(B),
fresh fruit weight (C) and dry weight (D). + Means in the same column followed by the same letter(s) are

not significantly different at 5% probability
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Table 4. Mean Comparison of some quantitative and qualitative characteristics of barberry fruit in ON (2018)
and OFF (2019) years.

5059

salzalyo bl NEE o Jsb ks S
pH o Jolome Anthocyanin ~ Phenol (mg Berry Berry o oge0
Acidity Brix (mg/100gF Gallic acid length diamete B Berry
% W /100g FW) (mm) r (mm) Ity pw
(%) ) g FW (o0 ©
#J 11.61
L ON 332D 2.30a 1520 474.55a 58.68 a 3.83b b 7.17b 11.45b
Year
o o
* 34l a 2.1b 1581 a 460.81 b 57.38b 411a 1223a 7.61a 11.85a
OFF
Year

+ Means in the same column followed by the same letter(s)are not significantly different at 5% probability
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Fig. 2. Effect of Year and Putrescine on quality characteristics of barberry fruit, Phenol (A), Anthocyanin (B),
Brix (C) Acidity TA (D), and in pH Fruit (E). + Means in the same column followed by the same
letter(s)are not significantly different at 5% probability.
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Effect of Alternate Bearing and Exogenous Putrescine on Some Fruit
Traits in Seedless Barberry (Berberis vulgaris L.)
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In order to study the effect of Putrescine on some quantitative and qualitative traits of barberry
in “on” (2018) and “off” (2019) years, an experiment was carried out in a completely
randomized block design with factorial arrangement and three replications. Putrescine solution
(0, 0.1, and 1 mM/L) sprayed at full bloom and the fruit set stage. Wet and dry fruit weight,
length and diameter, pH, anthocyanin and phenol content of berry measured in two years. The
results showed that all parameters differed significantly in the “on” and “off” years. The
content of acids, anthocyanins, and phenols was higher (9.52, 2.98 and 2.26 percent,
respectively) in the “on” year than in the “off” year. In addition, Putrescine at a concentration
of 1 mM /L was the most effective treatment for increasing all parameters except acidity and
phenolic content. In addition, this treatment increased pH, soluble solids content, length, and
fresh and dry weight (21.59, 9.45, 12.47 and 23.58 percent, respectively) of berries in the “on”
year. There was no significant difference between measured parameters in the “on” and “off”
years. Putrescine treatment (1 mM /L) reduced some quantitative and qualitative traits in on
year.

Keywords: Polyamine, fruit set, the 'on' year, the 'off' year, Phenol.
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