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Introduction

Barberries are a broad class of spiny evergreen or deciduous shrubs belonging to the Berberidaceae family.
They are of great importance due to their different parts' nutritional and medicinal properties and their
ornamental applications. Genus Berberis, the biggest genus in Berberidaceae, includes more than 660 species.
Barberry grows in Asia and Europe and has been used extensively as a medicinal plant in traditional medicine. In
Iranian traditional medicine, several properties, such as antibacterial, antipyretic, antipruritic and
antiarrhythmic, have been reported with unknown mechanisms of action. Incredible structural diversity among
barberries' active components makes them a valuable source of novel therapeutic compounds. Seedless barberry
(Berberis integerrima 'Asperma’) is one of Iran's valuable indigenous medicinal plants. Common asexual
propagation of this plant over the years and consequently low genetic diversity in populations of the seedless
barberry restricts selection outcomes in breeding programs. Utilizing the indigenous wild genotypes of the
barberry genus, which are easily able to cross-pollinate, is one of the best methods to increase genetic diversity.
Accordingly, several wild seedy barberry genotypes were identified from all over Iran, collected and established
in a collection in Mashhad; then, 16 genotypes were selected and their physical properties were studied.

Materials and Methods

In this study, ripe fruits of sixteen unique genotypes (i.e., Iranian seedless barberry and fifteen seedy
genotypes) were harvested in October- November 2015 and kept in a refrigerator in order to measure some of
their physical properties in fresh fruits (berry dimension, 100-berry weight, juice content and color indices). For
other properties, fruits were dried at room temperature. Fruit cluster length was measured by means of a ruler,
the number of berries/cluster and the number of set/aborted seeds in berry by counting, berry dimensions by a
digital caliper, weight of fresh and dried 100-berry, percentage of pulp and seed as well as fruit juice content by
a scale with 0.001 accuracy. Moisture content was determined using an oven with 75 °C temperature for 48
hours. Color indices, including L*, a* and b*, were measured using a portable colorimeter (Konica Minolta
Chroma Meters CR-410). This study was performed using a completely randomized design with three
replications. Data were analyzed by Minitab software version 16 using analysis of variance (ANOVA), and
differences among means were determined for significance at p<0.05 using the Bonferroni test.

Results and Discussion

The results indicated significant differences among genotypes. Based on the results, cluster length ranged
between 1.67cm (code 5-3) and 6.29 cm (code 10-1); moisture content was between 8.20% and 11.84% in
genotypes 8-3 and 13-2, respectively. The fruit juice content range of the studied genotypes was between 51.22%
and 71.87%. Genotype 2-1 had the highest dimension values and the highest 100-berry fresh weight (30.72g) and
dry weight (10.00g) fruits. The lowest weights of 100-berry were related to 14-1 and seedless barberry.
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Genotypes 5-2 had the highest pulp percentage (98.17%) and the lowest seed percentage (1.50%) and 10-1 had

the lowest pulp percentage (51.93%) and the highest seed percentage (48.07%). The highest number of set seeds

(1.73) and the lowest number of aborted seeds (zero) were found in (10-1) and (14-2), respectively. Based on the

results, seedless barberry had the lowest number of set seeds (0.00) and the highest number of aborted seeds

(3.27). Regarding fruit color indices, genotypes showed significant variability from orange to brown and dark

blue. Color indices L*, a* and b* ranged (from 22.83 to 38.13), (2.31 to 37.76) and (1.18 to 2.28), respectively.
Conclusion

In conclusion, it can be said that all genotypes have considerable variability in fruit traits (color, fruit
dimensions, pulp/seed percentage, moisture content, etc.). Based on the result of this study, genotype 5-2 was the
most similar genotype to seedless barberry. The seedless barberry populations have low genetic diversity due to
asexual propagation through suckers over many years. Indigenous genotypes can be a valuable genetic resource
for future breeding programs to improve the quantitative and qualitative characteristics of seedless barberry and
introduce new cultivars of seedless barberry with different colors and consequently different nutritional-
medicinal properties.
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ylado ol
Value Parameter
59°38'E bz Job

Longitude

36°16'N «ﬁlzél)"‘?_ub)“
Latitude

999.20 by> e jl glas)l
Elevation (meters above mean sea level) (m)

210 (V20 =Y+ ) (51,5 5l 42 3) wllle slad Jolas Sobeo
Average annual minimum temperature (C°) (1951-2005)

21.10 (V20 =Y+ ) (31,5 5l 433) bl (slod Slas (Sike
Average annual maximum temperature (C°) (1951-2005)

14 (VA0Y =Y+ ) (31,5 olo dx ) bl slod (:SSko
Average annual temperature (C°) (1951-2005)

8.7 (VA0Y =Y++) (o3 olo 4 y0) sl )by jlid (SShe
Average annual vapor pressure (HPA) (1951-2005)

55 (VA0Y =Y+ +0) (10 ) dlls (s Cugby doyd 1:Sko
Average annual relative humidity (%) (1951-2005)

05743 (101 ) (y2a she) Sl 5k Sk
Average annual precipitation (mm) (1951-2005)

B & e sl e
(West to East) Dominant wind direction
2500 (celo) 8 Olelo 4V ggae

Total annual sunshine duration (h)

Ve gV bio t@ame

S g o)l daa ws (59 (aad
i 3l ST A > SS9 0jl S5 A Lo
b (gypSeilul )8 Ee ey cia b Jbuzud (595l bwss

sobel Jadad g ey 3aa

(3305 WalS oy b I p3 L ool (g )lol ulows 5 430
3UT 5l oslial U V8 asews (Minitab) e gue yl38lp 5 lawgs
09 Jlesl zolo s ) (1S5Lie alie 5 (ANOVA) il
<85 plosl Bonferroni ygejl lawg do)yd

O a8 b L (Y Jgas) Lavosly Guilsjlg a3 ol

iz WA o) o > Claw ol Hai jl euie)
> 2>

o9 Culi oS (59 oy (aad
OSSiS 4 Bogen dy o) 9 CubgS o) (e plaie 4
O 03,5 Siidlen 501 glod g arlu baslyd )0 9 00 Jiiio
By b Jliomd (soily dlowg 40 (0)5 T digel i ol
Ladsges (1jg o9t 29> Jl o 9 (W) 28 (pjgs p)S & +/+ )
Pt 5 S (g hopd (Wa) 8,5 18 (5 pSoill 3,90 Doases

3,5 dule ¥ g ¥ Jgo )8 (3o
W, -W,
(Seed %) iy j5 dop == ;V 2 %100 (v)
1
(pulp%) cussS (j9 2> = 100 — )y S5 0 (¥)

oudh dadley g ot Jasulis §9ds wluad (aaas

oa ladw jody g (o) 0 oSt yods dlaa 5 led Cr
g A e 2 3 LSS e 5l S5 s Ve ol s
Uolo Ll o Laias 5 ol yply 315 5 1 ol ol
RN S



SLil pole 4t OOF

LS qalies 3 p5le)

ay
a
el
Y) ‘AloAnoadsai ‘sjaad) A1j1qeqoid Jo 041 pue 946 18 JUBDYIUTIS pue “JUBdJIUTIS-UON 4y PUB 4 ‘SU
, Sw # 6 s dp 5 5K om0 6 o o2 |0 @ 6 | oy
b [e10L
N
b Ly S
MM Jouyg
> S0 9L’ 17T LT0 N4 L0°0 $0°0 010 010 879 81°0 L8°0 99 9t 6Tt 43 <0
o
> adKyouan
o2° #95"€E1 #+LT8TE  #x89'P9 ##86'6 #xLETIL #*81°€ ##6L°0 ##SS°1 ##18°S #9199 wxbb'9 #x 6E'E #x0SPEL *#6EPSS #x60°TSS St [ 7ua]
it
o WS Spaads
- Lip M pajioqe — ailian RO IEE] 3 a SUOJBLIEA
Auiaq ysaay jo 4 a 955N s d o S d J0 22un0§
- Ku1aq squny  Joquny  PRWED - g Jo Jaquiny s 2amsioy 13 1ad o ad .
v 1 ? 4 Auag . SO - damf iy pass oo dmg 16165 o
a * » 001 wgere £SrYO <v Ho < Cqbim e !
S 5 =y 3 o < e - cCom Ao I €2 P>
< Afe i g : I cfor v Conr of<v o
<v & ré¢ oevje iré¢ ar eevje < of 40 for :
60 o 1
600D o ore

sad£)ouds A11aqaeq pajeneAd udd)XIs Ay} ul sINSLIdIeIRYD [esAYd Jo ddueLIEA JO SISA[euy -7 dqe],
b \- ot w b e omm 6% AT eefica (b A (Fommgs oblc Wl




BOO Il ogr S y3 93 09 LS (S 3 S S (5 2 205 0 )0 g ouiulas

13-2 14-1

14-2 (Bidaneh) &il> o
oy )90 S8, 93 035D )3 pgee U £o% - ) S

(Mera Spudo (ol plio g pole idgh dumvge ;3 odd Cud ogr by sbasons o )lsl L;Ub.\f)
Figure 1- Color diversity in the sixteen evaluated barberry genotypes
(Figure codes are based on herbarium codes in the Research Institute of Food Science and Technology.)
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Figure 2- The pulp and seed weight percentage of the sixteen evaluated barberry genotypes (Bonferroni test, p<0.05).
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