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Table 3. Analysis of variance for Barberry Parameters under Different Fertilizer Treatments

Fresh Dry
weight of  Fresh weight ~ weight of ) o
: Anthocyani Vitamin
df branch of berries Dry Y FI . Total
. . % % % % n(mg/lit) avonmds( ota C(mg/100
SOV az,>  bearing berries(kg) (kg) N‘({ ) P (%) K({ ) mz‘l;ter Afh %) 7 ] mg/g) phenolmgig) 5 'g t_'g)
ol berries(kg) 4> 5 oSk 3 Slae Oi9rs Ad el ( '0) 5 S Oleg™s e ¥ & owalig
5 0Skee a> S *
0ol axli
Replication
I 2 2.6265 2.1579 1.64971 2.501 1.948 0.453 34.485 0.872 1.067 31.79 26.129 3.206
J
Mainp10t ok Ak * ok *k *k *k *k *k *k *k ek
o s 3 53.4394 46.2197 2.25255 3.162 1.301 3.004 17.232 3.629 4.119 35.94 178.33 25.797
Error A
ol ele sl 6 2.7785 2.4031 0.25318 4.760 1.959 0.005 0.025 0.005 0.006 0.05 0.268 0.039
Sprl()t ko kK ko k3 *% *% *%k *% k3 k3 k3 *%
o s 3 17.1903 14.8679 0.82719 7.805 1.597 2.529 25.996 3.480 4.201 116.11 113.094 2911
Mainplot *
Subplot 9 2.5481 ™ 2.2038 " 0.11882"  1.548*  4.428" 1.420* 60.334™ 5.952* 0.750 ** 272.99" 44.742* 3.182°*
o bl s
Error B
b ele s 24 2.6415 2.2847 0.13952 4.686 5.600 0.003 0.078 0.008 0.002 0.35 0.093 0.05
CV (%)
ks sy 2 11.57 11.75 11.66 1.15 1.33 2.02 1.28 2.58 1.28 2.83 1.60 1.03

Al o sire pae g 000 ) 9O s J0 I S oS A NS g s g
* ** and ns are significant at p<0.05 and p<0.01 and non-significant, respectively.
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Table 4. The Interaction between fertilizer treatments on selected yield and biochemical characteristics of barberry.
Fertilizer Fertigation Fresh weight Fresh Dry N (%) P (%) K (%) Dry Ash (%) Anthocyani  Flavonoids( Total Vitamin C
burial &)keloss of branch weight of weight 59y Shad PO CH matter S n mg/g) phenol (mg/100g)
358l bearing berries of (%) (mg/lit) LSgigMe (mg/g) & omaling
berries (kg) berries S oole Ol gl Js s
(kg) 5o Skes (kg)
asls 5o Slee - o Sles
o3,l A S
Control Control 10.250 ¢ 9.332°¢ 2.413° 0.11871 0.0122" 1.423" 22,9254 3.224¢ 2.396 * 5.6107 12.8771 4.919°¢
Jals Jalis
Barvar2 10.603 ¢ 9.660 ¢ 2.490° 0.1869 ¢ 0.0204 ¢ 0.8451 12.1991 3.158 « 2.6101 10.060 ! 14.450 " 5.009 ¢
ABE
Humic acid 13.369 ®* 12.233%¢ 3.073% 0.1747 ¢ 0.0213 ¢ 2.020 ¢ 21.685 ¢ 2.831¢ 3.047" 23.584 f 15.161 ¢ 5.010°¢
S ge]
Barvar2+Humic acid 12.089 b¢ 11.042% 2.812® 0.1747 ¢ 0.0129 ¥ 2914 18.510 ¢ 3.074 cdef 4.243 ¢ 22.228° 14.998 & 4.997 ¢
Seogadarh Y 59,1
Chemical Control 12.417% 11.347% 2.869% 0.1826° 0.0227° 3.531* 22,9894 2.875 df 4.097 < 11.251°1 16.782 < 5.944 ¢
fertilizer aals
bt 95 Barvar2 13.481 % 12,337 ¢ 3.098 ® 0.1747¢ 0.0152° 2.065 ¢ 19.204 4.735° 3.202M 27.225°¢ 13.889 5.102¢
ABE
Humic acid 12.478% 11.404% 2.872%® 0.2210°¢ 0.0173 ¢ 2435°F 24.320 % 3.197°¢ 4.186 < 23.048 f 20.143 < 7.372¢
S ge]
Barvar2+Humic acid 14.744 13.512%¢ 3.377%® 0.1966 ¢ 0.0227° 2.055¢ 23.719« 3.219¢ 4.183 < 29.694° 20.461 < 5.112¢
SoogadarhY 59,1
Manure Control 14.033:®° 12.851 ¢ 3.172%® 0.1729 ¢ 0.0183 f 3.596* 23.738 < 2.992 cdef 3.557° 25.482 % 20.887 < 7.5547 ¢
GSK éjf ol
Barvar2 14.064%¢ 12.879 @ 3.168® 0.1712¢  0.0193° 1.902 ¢ 19.926 ° 3.108 < 3.348 ¢ 23.897 < 16.148 f 7.466 ¢
Y)ﬁ)l%
Humic acid 14.356 ¢ 13.150 ®° 3.255% 0.2403 ® 0.0223° 2.647 ¢ 25.848 2.819F 4.790° 19.601 ¢ 35.259+* 8.862°
Sagei!
Barvar2+Humic acid 16.862 ® 15.444% 3.784%® 0.1834° 0.0254 * 3.625* 24.384 b 3.104 < 3.863°¢ 32203 21.457% 7.629 ¢
SeagerdwhtY 55,b
Combinati Control 15.119%¢ 13.861 ¢ 3.422%® 0.1852F 0.0143 1 3.092 b 23.319¢ 2.949 cdet 3.508 29.391° 17.869 ¢ 6.384 ¢
on of 50% aals
che?mlcal Barvar2 15.103%¢ 13.845%¢ 3.396% 0.1922 % 0.0124 1 3.112° 15.547" 3.137¢ 3.992 ¢ 26.204 < 20.060¢ 7.568 ¢
fertilizer + _
50% 2908
manure Humic acid 16.964 © 15.576% 3.814® 0.2604 * 0.0152F 1.936 ¢ 26.294 * 3.162°¢ 4.985° 10.474" 21.307°¢ 7.500°
0. Seogupdan]
. Barvar2+Humic acid 18.864 * 17.343 ¢ 4.237* 0.1642" 0.01337 2.884 ¢ 24942 7.026* 5.513* 15.664 " 22.522° 10.170 *
S8+ 2borss

(

SeagerdwhtY 55,b

Silin 200 8 gl 10 (S5 sal bl 2 5 sime IS 52y Sine &y (57 52 50 B> sl
Different letters indicate significant difference between the values of pairs of treatment within columns at P < 0.05 according Tukey comparisons test.
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ABSTRACT

Introduction: Seedless barberry (Berberis vulgaris L.) is one of the most valuable products of Iran's
exports and is one of the most promising products of Southern Khorasan Province, the only
seedless barberry production center in the world. The area under cultivation of this product in
South Khorasan as the first producer (with 98% of Iran's barberry production) is 14656.5 hectares,
indicating the important position of this product in the region's economy and creating productive
employment in tﬁe province (Kamyab et a/, 2016). This shrub is one of the plants that all its parts
(leaf, root, stem and fruit) are used in medicine and food industry (Martynove ez al., 1984). The
fruits of the barberry have a cool and dry nature, and in the traditional medicine, the liver and
heart are supplemented, the gastric hemorrhage and the blood supply and hemorrhoids. Also, the
leaf is an appropriate drug for ulcers and diarrhea (Mirhaidar, 1993). The integrated application of
organic and chemical fertilizers sustains the intense production system, which can be attributed to
the improvement of soil quality characteristics and release of nitrogen (Salehi et a/., 2014). Organic
fertilizers with the production of humus reduce the adverse effects of chemical fertilizers and
increase the efficiency of fertilizer application (Yang et al., 2005). The aim of this research was to
investigate the effect of the integrated nutritional composition of organic, biological and chemical
fertilizers on the yield as well as physiological and biochemical characteristics of barberry. Since
barberry has fruiting period, in tﬁm research the effect of fertilizer treatments on high yielding
years has been investigated. Materials and methods: This experiment was conducted as split plot
randomized complete block design with three replications in commercial garden in Qaen during
2016. Main treatments comprised four application type of fertilizer (1-no fertilizer application, and
application of 2-Chemical fertilizer, 3-organic fertilizer and 4-50 percent of chemicalp along with 50
ercent of organic fertilizer). Sub treatments were no fertilizer, application of Phosphate Barvar-2,
ﬁumic acid, and Phosphate Barvar-2 + humic acid. The meatsuredp haracteristics mc{uded the fresh
weight of fertile branch, fresh and dried weight of berries, ash percentage, dry matter percentage
nitrogen, phosphorous, potassium, anthocyanin, flavonoids, vitamin C and total phenol in t
berries. Statistical analysis of the data was performed using SAS software version 9.1 and
comparison of means by Tukey method at 5% probability level. Results and discussion:
Considering that the main- and sub-fertilizer treatments have a significant effect on the most of the
measured traits at 1% probability level, the effectiveness of the main and secondary fertilizer
treatments in barberry can be obtained. The results of this study showed that the com l’glnatlon of
organic and chemical fertilizers + Phosphate Barvar-2 + humic acid with positive effect on the
traits related to the yield was the best treatment. The treatment also had the highest percentage of
ash, anthocyanins and vitamin C in the berries. This treatment and other integrated treatments
were better in comparison with the application of separate organic and chemical ?ernhzers in most
of the traits. Accordingly, the integrated application of animal and chemical fertilizers with equal
amounts can be recommended instead of separate application in order to achieve greater yield and
quality in barberry.
Conclusions: These results suggested that the greatest yield and quality of berries was obtained at
integrated application of chemical and organic fertilizer along with fertigation of humic acid and
Phosphate Barvar-2, indicating positive effect of the combined application of organic and chemical
fertilizer over the separate application of the fertilizer on the yield and yie %d components of
barberry. The application of humic acid with other fertilizer sources can reduce the excessive use
of fertilizers and their leaching and help maintain soil and water resources. Biofertilizer 2 also
improves the amount of phosphorus in soil and improves the absorption of phosphorus of
barberry plant, by improving the amount of phosphorus available in soil as Weﬁ) as decreasing
phosphorus fertilizer consumption. Therefore, it is very important to plan large-scale fertilizer
management in the field of this strategic product of Iran. In order to be surer of the results, it is
also necessary to carry out research in off-year of barberry.
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