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Table 1- Physico-chemical properties of the soil at experiment site

Goe s PH plilasns awph sl ST oS 05,8 eslimel Boied eslinal L6 oty oS 3L

Depth EC SP INV oC N Pave Kave textural
(cm) (@S.m™) (%) (%) (%) (%) mgkg"  mgkgh class
0-30 09 81 315 14.9 0.23  0.04 10.2 219 R

Silty -loam
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Table 2 — Chemical analysis of cattle manure, vermi-compost and humic acid
used in the experiment

SeSee PH O JT s 05s (epnhe S S o

EC oC N P Ash 05958

dS.m™) (%) (%) (%) (%) CN

6858 12.6 7.9 273 2.6 14 41 10.5

Cattle manure
S 505" 89 9.2 8.2 293 2.8 1.5 44 104
Vermi-compost
o g0 !

Humic acid 80% Humic Acid, 15% Fluvic Acid, 12% K,O(within the humic acid molecule)

(Humax 95-WSG)
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Table 3- Analysis of variance (Mean Square) for the effect of studied treatments on
quantitative and qualitative criteria of black zira, 2014-2016

5 e ey Shes 5 Shes Sppl)l Wy, pmalas Sl b le o s
Sources of ©sl3T PHIR 5 e plant  Umbel number N 1000- oSt 5T
variation Degree Seed  Biological height per plant Umblet Séeit Antioxidant
of yeild yeild number weig activity
freedo per umbel
m
R) S 2 27337 1130.0™ 25.60™ 16.50™ 1.02™ 0.060 ™ 204.3™
Replication(R)
(A)JT sl 342257 461360 3.18™ 42527 8.96" 0.196"  494.7

Organic resources
(A)

B) et ss 1 55967 926577 391.007  102.007 20027 0.002% 94727
Chemical
fertilizer (B)
sbeda S x a3 527" 13150™  11.70" 9.86™ 6.57™  0.050™ 1038.17
(AxB)
ol sl 14 677 10568  52.12 7.40 5.94 0.087 98.1
Error of main plot
C)J 1 284407 63329.0™ 22.68" 830" 0.52™ 0.003%  223.3"
year(C)
Jlx 1 S5 2 217" 784™  0.06™ 0.14™ 1.02™  0.004™  68.7™
RxC
Jlox T sl 30 1127™ 2221.0™  2.79™ 0.20™ 1.07™ 0.015™  1542™
AxC
duxladss 1 68™  6027™  0.02™ 0.00™ 1.02™  0.048™  193.3™
BxC
555 % STk 3427 195 091™ 1.00" 0.13™ 0.003™  101.5™
Jlax (g bet
AxBxC
sl 14 513 839.9 125 0.26 0.38 0.019 59.4

Error of sub plot

* *% and ™ show the significant level at p<0.05 , p<0.01 and non-significant, respectively.
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Table 4- Precipitation and monthly average temperature for the growing seasons of
2014-15 and 2015-16 in Mashhad, Iran

ols (o) S50

Precipitation (mm)

Month

(:IJ_<::.3L.~)C))|J>- ar > bw e
Average temperature (°C)

yrayr-af FAF-40 FAr_Q¥ WaF-as

2014-15 2015-16 2014-15 2015-16
sls = June 43 0.3 27.7 26.9
July 0 0 28.4 29.7
sls » August 0 0 27.8 27.8
13 4> September 0 0.4 23.8 21.9
4 October 16.7 13.8 17.2 18.6
oLT November 30.6 17.6 83 11.2
,3T December 21.8 16.0 5.1 6.2
«>January 20.9 12.7 6.3 7.3
.4 February 38.7 13.7 7.5 5.8
Liawl March 41.6 58.4 5.7 12.1
cpaus April 26.1 94.6 14.9 13.6
i, May 23.8 413 21.4 21.2

Js Total 2245 268.8

L. g Average 16.1 16.9
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Introduction: Black zira (Bunium persicumBoiss.)is a perennial and
aromatic plant from Apiaceae family. Black zira seeds are used in culinary and
traditional medicine practices. Black zira has high economic value due to its use in
pharmaceutical and food industries. In recent years, black zira cultivation is getting
more popular among farmers (Askarzade et al.,2005). Nutrient management and
application of organic and chemical fertilizers play an important role in increasing
quality and quantity of black zira production. There are few studies which show the
importance of nutrients management in Black zira (Bunium persicum Boiss.). Many
recent studies have focused on caraway (Carumcarvi L.) (Gomaa and Youssef,
2008) and cumin (Cuminum cyminum) (Saeed Nejhad and Rezvani Moghaddam,
2010). In the current study, the effect of cattle manure, vermicompost, humicacid
and chemical fertilizers (nitrogen and phosphorus) was studied on yield, yield
components and antioxidant activity of black zira.

Materials and methods: The experiment was conducted in the Agriculture and
Natural Resources Research and Education Center of Khorasan Razavi, Mashhad,
Iran in 2013-2015. The experiment was designed based on randomized complete
block design arranged in a split plot in time with three replicates, consisting of
eight main plots [organic sources (cattle manure (10 t. ha!), vermicompost (5 t. ha'),

Email address of the corresponding author: khorasani@um.ac.ir
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humic acid (2.5 kg.ha'Humax) and control) x chemical fertilizer (N (50 kg.ha')
P (40 kg.ha'P,O,) and without NP)] and two sub-plots (first and second year).In
this experiment the 3-4 g bulbs were used as seed. In the end of each year, seed
yield, biological yield, plant height, umbel number per plant, umblet number per
umbel, 1000-seed weight and antioxidant activity were determined. The obtained
data were analyzed in a factorial split plot design in time by using SAS, and means
were compared by Duncan’s Multiple Range test at 5% probability level.

Results and discussion: The results showed that all morphological
characteristics, seed yield, yield components and antioxidant activity were affected
significantly by studied treatments (p<0.01). The humic acid application improved
seed and biological yield, umbel number per plant and 1000-seed weight compared
with control treatment. Humic acid increased seed yield from 16.35 to 29.89 g
m2. Cattle manure improved umbel number per plant, umblet per umbel, seed
and biological yield. Seed yield increased by cattle manure application by 57%
compared with control treatment. Humic acid and cattle manure improved seed
antioxidant activity. Cattle manure increased antioxidant activity by 60% compared
with control treatment. The application of NP improved seed and biological yield,
umbel number per plant, umblet numberper umbel and plant height. Nitrogen
and phosphorus treatment increased seed yield from 19.74 to 26.57 g.m?. The
application of NP had no significant effect on 1000-seed weight.The application of
NP also increased antioxidant activity by 40% compared with control treatment.

Conclusion: Based on the results cattle manure plus NP treatment is
recommended to gain the highest seed yield and antioxidant activity in black zira.

Key words: Medicinal plant, Organic Fertilizer, Mineral Fertilizer, Humic
substances, radical scavenging activity
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