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ABSTRACT

Artemisia annua L is an aromatic annual herb endetoi the northern parts of Chahar and
Suiyuan provinces in China. In order to considepatt of biological and chemical fertilizers
(N, P) on protein content that exist in Artemisianaa L. an experiment was carried out in
factorial design in completely randomized desigthwi replications in Zabol University in
2011. Treatments included chemical fertilizers B, in 4 levels (NOPO, N40P40, N80P40,
N80P80) and biological fertilizers in 4 levels (¢am, Nitroxin [include bacteria which stimulus
growth (Azotobacter and Azospirillum)], Bio-phospi® [(include bacteria which stimulus
growth (Bacillus and Pseudomonas)] and Vemricompestlizer. About protein content, the
result showed that applying biological fertilizesgecially Vermicompost has better effect than
chemical fertilizers, also Vermicompost + N80OP&l thetter impact on protein content in
comparison with other treatments.
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INTRODUCTION

Artemisia annugAsteraceae) is native to China, where it is kn@srginghao (green herb) and
has been used for over 2,000 years to treat syngpamsociated with fever and malaria. It is
known in the United States as sweet Annie, annugiveet wormwood [1].

Malaria is a major health problem in many develgpiountries, mostly in Africa and Southeast
Asia [2]. According to WHO report on malaria (20040% world’s population is living with
risk of malaria, over 1.5 million death occur pey and the cost of malaria treatment is $1800
million US dollar. The first effective ant malaridiug was quinine, which was isolated from the
bark of cinchona. Since then malaria has beeneudeaith quinoline based drugs. However,
Plasmodium falciparum developed resistant globaljjainst two of the most common ant
malarial drugs: chloroquine and the combinatioplsatioxine / pyrimethamine [3].
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One of the important nutrition for growth of thigapt is nitrogen (N). This plant needs N in
large content that is a basic material for pro#eid nucleic acid.

Phosphorus (P) interferes with cells structure arust of vital activities such as storage and
transfer chemical energy as well. Need for P irofagrowth from 0.3 to 0.5% of dry weight is
within growth and development stages [4]. BecausanN P has been produced and used in
chemical fertilizer form, its supply through usifagge content of chemical fertilizers in one of
the water pollution in nature cycle and its produttis expensive also, alternating this with
organic fertilizers plays an important role [5]. that, avoid of negative pressure to environment,
it is needed to improve developmental programs whigply plant fertilizers requirements’.

Improving soil quality could assess according taliy and quantity index of biological society.
As a result, using biological fertilizers is onetbe effective managerial methods to keep soill
quality in favorable level [6].

Using useful micro organism in agriculture had bbegun since 60 years ago. Increasing this
useful population can increase plant resistantrsgalifferent environmental stresses such as
lack of water, nutrition and heavy material to¥dit].

Biological fertilizers are materials which includéferent micro creatures which have the ability
to convert main nutrition elements from unavailafen to available form during biological
processes [8] lead to develop better seeds’ getimmand root system [9].

In last decade biological fertilizers is applyirggeconomically compatible compactly which lead
reduction in using chemical fertilizers, improvisgil fertility status to enhance plant production
which is along with its biological activity in riosphere.

A group of bacteria which can be along with plamiobg to Azospirillum, Azotobacter,
Pseudomonas, Bacillispecies [10]. Bacteria from Azotobacter and Azokymin groups have
the ability to make and leak some active and bickigmaterial such as vitamin B, Nicotinic
acid, pentoterik acid, biotin, oxins, gebrelins @icplant’s root environment which have an
effective and useful role in enhancement of roafsorbance [11]. Bacteria which work as
solver of phosphate include a group of micro cnestunost important species among this family
is Pseudomonas and Bacill{2]. Different species of Pseudomonas may caus&itoulate
plant growth via different mechanisms such as @itds synthesis, plant hormone production,
increasing P absorbance by plant, N stabling [13].

Vermicompost is an organic biological fertilizerdaconsists of biological mixture of very active
bacteria, enzymes, plant rests, animal fertilized so0il worm capsule which cause continuation
of soil organic material analysis and developméniizrobial activity in plant cultivation bed
[14]. We try to consider the effect of biologicehemical and their mixtures fertilizers on protein
content inArtemisia annua L

MATERIALS AND METHODS

In order to consider biological fertilizers (Nitrox Bio-phosphorus and Vermicompost) and
chemical fertilizers (N, P) on protein contértemisia annua L, we had done an experiment in
Zabol University green house in 2011. The planlo$ experiment was factorial design in
completely randomized design with 4 replicationsid8ing and considering protein content had
been done in laboratory of biotechnology facultyafmia Hamdard University in India.
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Experimented factors

A. Biological fertilizers in 4 levels: A controls (without using fertilizer), A Nitroxin (include
Azotobacteiand Azospirillun), As: Biophosphorus (includBacillus andPseudomongsand A;:
Vermicompost (10 t/ha). There existed 1i0e cell in each gr of Nitroxin liquid and i@ells in
each gr of Bio-phosphorus liquid.

To mix and Insemination the seeds, firstly we edtelean plastic under seeds and then sprayed
the liquid fertilizers on them. Then we put Inodeth seeds in shadow for 1 hour, after drying
they are ready for cultivation, 10 tons Vermicontpmiso had been used.

B. Chemical fertilizer of N and P in 4 levelsi:EControl (without fertilizer), B: N40+P40, B:
N80+P40 and B N80+P80 (Kg/ha).

Before cultivation, all the P fertilizers and Ntigzers in 2 parts added to pots according to soil
test.

The content of protein present in the samplestested
Concentration of protein was determined by usingrmserum albumin as standard [15]. Fresh

3
leaves (0.5 g) were ground with 1 cphosphate buffer (0.1 M, pH 7.0) in mortagr and leesihd
kept in ice. The material was centrifuged at 5 §®0r 10 min. Supernatant (0.5 cphwas mixed

3
with 0.5 cm TCA and again centrifuged at 3 3@Gor 30 min. The supernatant was discarded
and the pellet left was washed twice by doubleilgidtwater (DDW) and dissolved in 0.1 M

3
NaOH and mixed with 0.5 cnBradford reagent and kept for 1/2 h. Absorbance weasured at
595 nm on spectrophotometer.

Statistical analysis

Statistical plan considered as factorial in congdletaccidental plot with 4 repetitions. Data
analysis did by MSTAT-C and SAS software and gragtesv by excel software. In addition
means compared in Duncan test and 0.05% probalde le

RESULTS AND DISCUSSION

Results of experimental data’s statistical analymis in table 1 and results of comparing
considered characteristics means are in table 3and

Table 1: result of variance analysis of protein cotent in Artemisia annua L. (mg/g)

(5.0.V) df | Anova SS| Mean Square | F Value
Bio-fertilizer (A) 3 66.92 22.308 55.2
Chemical fertilizer (B) 3 57.88 19.29° 47.74
Bio-fertilizer x chemical fertilizer (A x B)| 9 9.19 1.022 2.53
Error 48 25.23 0.52
CV.% 10.53
Note: *and ** indicate significant difference at 5&td 1% probability level, respectively

ns is not significant
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Table 2. Comparison of experimental treatments’ simple effects means on measured characteristics

Treatment Mean Std-Dev
Bio-fertilizer (A)
Control (A) 4,718 D
Nitroxin (A,) 6.498 B
Bio-phosphorus (4 5.501 C
Vermicompost (A) 7.431 A
Chemical fertilizer (B)
Control (NOPO) (B) 4.809 D
N40P40 (B) 5.522 C
N80P40 (B) 6.504 B
N80OP80 (B) 7.312 A
Note: Similar letters in each column hadn’t any sigedfint statistical difference.

Table 3. Comparison of experimental treatments’ inéraction effects means on measured characteristics

Treatment Mean Std-Dev
Bio-fertilizer x Chemical fertilizer (A xB)
Control (AB;) 4.086i 1.01
Without bio-fertilizers x N40P40 (/8,) 4.423h 1.08
Without bio-fertilizers x N80P40 (#85) 4.932¢g 0.98
Without bio-fertilizers x N80P80 (#8,) 5.43f 1.22
Nitroxin x NO+PO (AB,) 5.027¢g 0.72
Nitroxin x N40+P40 (AB,) 5.99le 0.56
Nitroxin x N80+P40 (AB5) 7.049c 0.39
Nitroxin x N8OP80 (AB,) 7.925b 0.36
Bio-phosphorus x NO+PO ¢(B,) 4.561ih 0.48
Bio-phosphorus x N40+P40 ¢B,) 5.14¢g 0.23
Bio-phosphorus x N80+P40 {Bs) 5.869e 0.81
Bio-phosphorus x N80+P80 {B,) 6.437d 0.36
Vermicompost x NO+PO (/) 5.565f 0.48
Vermicompost x N40+P40 (8,) 6.533d 0.61
Vermicompost x N80+P40 (85) 8.167b 0.78
Vermicompost x N80+P80 (8.) 9.46a 0.54
Note: Similar letters in each column hadn’t anyrsiigant statistical difference

The effect of chemical, biological fertilizers and interactions on artemisinin content
Results showed that chemical and biological fegis impact in 1% level and their interaction in
5% level on protein which exists Artemisia annua Lwas significant (table 1).

According to means comparison (table 3) which shdiadogical and chemical fertilizers
interaction on protein content, we can observe biyaincreasing N and P fertilizer along with
biological fertilizers especially Vermicompost, igraficant ascending on this material appears
(Figure 1).

The most enhancement of protein content (9.46 mg/é)r applying chemical fertilizers (B
plus 10 tons Vermicompost which in comparison veidmtrol treatment (without biological and
chemical fertilizers) has 5.38 mg/g enhancement.

599
Scholars Research Library



M H Bijeh keshavarzi et al Annals of Biological Research, 2011, 2 (5):596-601

Figure 1: Effect of biological and chemical fertilzers on protein content
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Comparison means of chemical fertilizers impacipartein content shows that by increasing N
and P, protein content will increase also (FiguyeAZzcording to this result the most protein
content relates to @@which are about (7.312 mg/g) and have 52.04% recgraent.

Figure 2: Effect of different levels of chemical fdilizers (N, P) on protein content
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About applying biological fertilizers, by considegi means comparison (table 2) web find that,
using bio-fertilizers leads to protein content emdement which among them, Vermincompost
(A4) have better function cause, in increase proteirient to (7.431 mg/g) (Figure 3).

Studies about using N and P fertilizers in cropswslthat crop index; protein concentration,
enhancement of N and Nitrate concentration reltdedependent fertilizers [16, 17]. According
to this fact that N is the base of Nocloeick aand grotein buildings, and as the Vermicompost
fertilizer has all types the nutrition materialg fops included N, this fertilizer application in
present article shows significant increasing ontggnosolvent amount iArtemisia annua L.
leaves.
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Figure 3: Effect of different levels of Bio-fertilizers on protein content

111 ]

Control Nitroxin Bio-phosphorus ¥V enmdcorpost

o

Protein content (mg/g)
=

L]

Bio fertilizers (4)

ACKNOWLEDGMENT
Authors are thankful to Dr. Gholamreza Yarahmaditis financial supports and M.Z. Abdin,
Head, CTPD, Dept. of Biotechnology, Jamia Hamdandgivérsity, New Delhi, India for
providing laboratory facilities.

REFERENCES

[1] JFS. Ferreira, J. Janidkternational Journal of Plant Sciencd995 156, 807-815.

[2] RW. Snow, CA. Guerra, AM. Noor, HY. Myint, SHag.Nature, 2005 434, 214-217.

[3] RG. Ridley.Nature, 2002 415, 686-693.

[4] H. Ebrahim zadeh. Plant physiology (topic otnition and absorption)., Tehran University
Press, Iran1994 689 pages.

[5] BR. Chandrasekar, D. Ambrose, N. Jayabalanrnal of Agricultural Technology2005 2,
223-234.

[6] N. Kokalis—Burelle, JW. Kloepper, MS. Redd®pplied Soil Ecology2006 31, 91-100.

[7] SC. Wu, ZH. Cao, ZG. Li, KC. CheunGeoderma 2005 125, 155-166.

[8] K. Rajendran, P. Devardpiomass and bioenergy004 26, 235-249.

[9] YI. Bi, XL. Yl, P. Christie.Chemospher003 50, 831-837.

[10] MA. Selosse, E. Baudoin, P. Vandenkoornhgsampetes Rends Biologis2004 327, 639-
648.

[11] MA. Kader.Journal of Biological Science002 2, 259-261.

[12] KVBR. Tilak, N. Ranganayaki, KK. Pal, R. DeKASaxena, C. Shekhar Nautiyal, Shilipi
Mittal, AK. Tripathi, BN. Johri.Current Science2005 89, 136-150.

[13] C. Abdul-Jaleel, P. Manivannan, B. SankarKéshorekumar, R. Gopi, R. Panneerselvam.
B: Biointerfaces 2007, 60, 7-11.

[14] Y. Bashan, G. HolguirCan. J. Microbial, 1997, 43, 103-121.

[15] M.M. Bradford.Anal. Biochem 1976 72, 248-259.

[16] V. Blanke, C. Renker, M. Wagner, K. Fullner,. Meld, A.J. Kuhn, F. BuscofNew
Phytologist, 2005 166(3), 981-992.

[17] S. Yang, F. Li, S. Malhi, P. Wang, D. SuoWang.Agronomy Journa) 2004 96, 1039-
1049.

601
Scholars Research Library



