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ABSTRACT

In order to consider impact of biological and chemical fertilizers (N, P) on chlorophyll contentnt
which exist in Artemisia annua L. an experiment was carried out in factorial design in
completely randomized design with 4 replications in Zabol University in 2011. Treatments
included chemical fertilizers (N, P) in 4 levels (NOPO, N40P40, N80P40, N80P80) and biological
fertilizers in 4 levels (control, Nitroxin [include bacteria which stimulus growth (Azotobacter
and Azospirillum)], Bio-phosphorus [(include bacteria which stimulus growth (Bacillus and
Pseudomonas)] and Vemricompost fertilizer. About chlorophyll content, applying biological
fertilizers specially Vermicompost has better impact that chemical fertilizers and Vermicompost
+ N80P80 had better impact on chlorophyll content in comparison with other experimental
treatments.
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INTRODUCTION

Artemisia annua (Asteraceae) 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 develgpinuntries, 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 beeneudleaith quinoline based drugs. However,
Plasmodium falciparum developed resistant globaljjainst two of the most common ant
malarial drugs: chloroquine and the combinatioplsatioxine/pyrimethamine [3].

196
Scholars Research Library



Seyed Mohsen Mousavi Nilet al Annals of Biological Research, 2011, 2 (5):196-202

One of the important elements for growth of planiNitrogen (N). This plant needs N in large
amount which is a basic material for protein andleic acid. According to this fact that N
participle in chlorophyll structure directly, it glul be expected that there exist a positive and
significant relation between leave’s N and chlorgpbontent [4].

Phosphorus (P) influence on cells structure andtmbwital activities such as storage and
transfer chemical energy as well. Need of P foofagrowth is from 0.3 to 0.5% of dry weight is
within growth and development stages [5]. Becausand 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 [6]. Bat, avoid of negative pressure to environment,
it is needed to improve developmental programs lwhigply plant fertilizers requirements.

Improving soil quality could assesst accordingualdy and quantity index of biological society.
As a result, using biological fertilizers is onetbé effective managerial methods to keep soil
quality in favorable level [7].

Using useful micro organism in agriculture had bbegun since 60 years ago. Increasing this
useful population can increase plant resistantragalifferent environmental stresses such as
lack of water, nutrition and heavy material toxdi8].

Biological fertilizers are materials which includéferent micro creatures which have the ability
to convert main nutrition elements from unavailafdem to available form during biological
processes [9] lead to develop better seeds’ getimmand root system [10].

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

A group of bacteria which can be along with plamiobg to Azospirillum, Azotobacter,
Pseudomonas, Bacillispecies [11]. 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 [12]. Bacteria which work as
solver of phosphate include a group of micro cnestunost important species among this family
is Pseudomonas and Bacill{s3]. Different species of Pseudomonas may causstinoulate
plant growth via different mechanisms such as asttds synthesis, plant hormone production,
increasing P absorbance by plant, N stabling [14].

Vermicompost is an organic biological fertilizerdaconsists of biological mixture of very active
bacteria, enzymes, plant rests, animal fertilizet saoil worm capsule which cause continuation
of soil organic material analysis and developméniicrobial activity in plant cultivation bed
[15]. We try to consider the effect of biologicahemical and their mixtures fertilizers on
chlorophyll content irArtemisia annua L.

MATERIALS AND METHODS

In order to consider biological fertilizers (Nitriox Bio-phosphorus and Vermicompost) and
chemical fertilizers (N, P) on chlorophyll conteArtemisia annua L., we had done an
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experiment in Zabol University green house in 200le plan of this experiment was factorial
design in completely randomized design with 4 ggtions. Studding and considering
chlorophyll content had been done in laboratorybimtechnology faculty of Jamia Hamdard
University in India.

Experimented Factors:

A. Biological fertilizers in 4 levels: A controls (without using fertilizer), A Nitroxin (include
Azotobacter and Azospirillum), As: Biophosphorus (includBacillus and Pseudomonas) and 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 Inodath seeds in shadow for 1 hour, after drying
they are ready for cultivation, 10 tons Vermicontgiso 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 3 parts added to pots according to soil
test. Harvesting, samples did in April 2011 whef096f plant have flowers.

The content of chlorophyll present in the samples tested

Weight 100 mg of leaf tissue in fractions into \@ahtaining 7ml Dimethyl sulphoxide (DMSO).
Chlorophyll will extract into the fluid without gnding at 65 C by incubating for various times,
depending on the degree of customization and teskiof the leaf. Transfer the extract liquid to
a graduated tube and made up to a total volumeé ahllwith Dimethyl sulphoxide (DMSO),
assay immediately or transferred to vials and stdetween 0-4C until required for analysis.
Take 3 ml of chlorophyll extract and transfer toette.

Measure the optical density (OD) of the extracthat following wavelengths 645 and 663 nm
using Dimethyl sulphoxide (DMSO) as a blank aftém3in, 1 hr, and incubation.

Calculate total chlorophyll as mg/g of tissue, gdime following equations: [16]

Chlorophyll A (mg/g) =12.7 (OD663) — 2.69(0OD645)W (1000 x wt))

Chlorophyll B (mg/g) =22.9 (OD645) — 4.68(OD663(\ (1000 x wt))

Total Chlorophyll (mg/g) =20.2 (OD645) + 8.02(0OD§63(V/ (1000 x wt))

Where;

OD: optical density at certain wave length (64%68 nm)

V: final volume (10 ml)

Wt: weight of sample (100 mg)

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
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RESULTS AND DISCUSSION

Results of experimental data’s statistical analymis in table 1 and results of comparing
considered characteristics means are in table 2.

Table 1: result of variance analysis of chlorophylh, b and total inArtemisia annua L.
(Mean Square)
Chlorophylla  Chlorophyllb  Total chlorophyll

(5.0V) a (mglg) (mg/g) (mg/g)
Bio-fertilizer (A) 3 0.478 0.388 1.664"
Chemical fertilizer (B) 3 0.727 0.364 21117
Bio-fertilizer x chemical 5 «
fertilizer (A x B) 9 0.03 0.044 0.084
Error 48 0.005 0.006 0.012
C.V.% 3.52 8.29 3.65

Note: *and ** indicate significant difference at 58ad 1% probability level, respectively.

Table 2. Comparison of experimental treatments’ simple effects and interaction means on
measured characteristics

Chlorophylla  Chlorophyll b Total chlorophyll

Treatment (mgg) (mglg) (mgg)
Bio-fertilizer (A)
Control (A) 1.89d 0.749d 2.639d
Nitroxin (Ay) 2.21b 0.921b 3.13b
Bio-phosphorus (4 2.04c 0.826¢ 2.866¢
Vermicompost (A) 2.273a 1l.11a 3.384a
Chemical fertilizer (B)
Control (NOPO) (B) 1.87d 0.718d 2.585d
N40P40 (B) 1.993c 0.851c 2.844c
N80P40 (B) 2.203b 0.973b 3.177b
N80P80 (B) 2.347a 1.064a 3.411a
Bio-fertilizer x Chemical fertilizer (A xB)
Control (AB1) 1.749m 0.663m 2.407I
N40P40 (ABy) 1.848k 0.713l 2.561j
N80P40 (AB3) 1.946h 0.787jk 2.733h
N80P80 (AB,) 2.02¢g 0.835hi 2.855¢g
Nitroxin x NO+PO (AB;) 1.90i 0.729I 2.636i
Nitroxin x N40+P40 (AB,) 2.154e 0.812i] 2.966f
Nitroxin x N80+P40 (ABz3) 2.316d 0.937e 2.253d
Nitroxin x N8OP80 (ABy) 2.458b 1.21c 3.663c
Bio-phosphorus x NO+PO ¢B) 1.783l 0.701I 2.484k
Bio-phosphorus x N40+P40 ¢B,) 1.876j 0.85gh 2.726h
Bio-phosphorus x N80+P40 {Bs) 2.093f 0.873fg 2.966f
Bio-phosphorus x N80+P80 ¢B.,) 2.404c 0.882f 3.285d
Vermicompost x NO+PO (/8,) 2.04q 0.779k 2.819¢
Vermicompost x N40+P40 (/8.) 2.092f 1.025d 3.118e
Vermicompost x N8O+P40 (485) 2.456b 1.299b 3.755b
Vermicompost x N80+P80 (#8,) 2.505a 1.338a 3.843a
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Note: Similar letters in each column hadn’t any sigrafit statistical difference.
The effect of chemical, biological fertilizers and interactions on the Chlorophyll content (a, b
and total) content
Results of variance analysis table indicate thatgubiological fertilizers has significant impact
on chlorophyll in 1% statistic level (table 1). Ri#s of means comparison in Duncan way
showed that (table 2) among different level of bdgital fertilizers, the most chlorophyll content
(a, b and total) relates to Vermicompost)(#at are (2.273, 1.11 and 3.384 mg/g) and the les
chlorophyll contents relates to control;jAhat are (1.89, 0.749 and 2.639 mg/g) (Figure 1).

Results show that the ability of biological fe#érs and using bacteria which stimulus growth
are cause of enhancement chlorophyll in this treatrby fertility and by using bio-fertilizers we
can increase chlorophyll content (a, b and total)l alecrease chemical fertilizers usage
significantly as well.

Figure 1: Effect of different content of Bio-fertilizer on chlorophyll content
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As you see in table 1, effect of chemical fertitzen chlorophyll content was significant in 1%
statistical level. Among different level of chemlidartilizer (table 2) the most contents of
chlorophyll a, b and total were 2.347, 1.064 ad B.mg/g orderly. (Figure 2).

Figure 2: Effect of different contents of chemicafertilizers (N, P) on chlorophyll content
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In addition, interactions of biological and chentidartilizers on chlorophyll content were
significant in 5% statistical level (table 1). Bgrmaparison means comparison table (table 2) we
observe that among treatments, the most chlorogoyitent (a, b and total) relate to apply
Vermicompost + N80+P80 (B,) which were (2.505, 1.338 and 3.843 mg/g). Afthatt
Vermicompost + N80+P40 (83) with the chlorophyll content of (2.456, 1.299 éhd@55 mg/qg)
and Nitroxin + N80+P80 (4, with (2.458, 1.21 and 3.663 mg/g) leaded to thestm
chlorophyll content (Figure 3).

Figure 3: Effect of biological and chemical fertilzers on chlorophyll content
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Nitrogen is closely related to the synthesis obabyhyll [17]. Rubisco enzyme acts as a catalyst
in CO3 fixation that plants need for photosynth¢$ig 18]. Therefore, total nitrogen content in
plants can influence the outcome of photosynthesis the photosynthetic enzymes and
chlorophyll formation. In plants, nitrogen initiglis in the form of ammonia and subsequent
ammonia has been changed into glutamic acid, zdlypy the enzyme glutamine synthetase
[19]. Glutamic acid serves as the base materighénbiosynthesis of amino acids and nucleic
acids [20]. Robinson [21] called glutamic acid gsr@cursor for the porphyrin ring in formation
of chlorophyll.
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