Available online awww.scholarsresearchlibrary.com

vology.
O %,
© P
L ®
. @ 0
Scholars Research ScholarsResearch Library % o
4 Q)
Annals of Biological Research, 2013, 4 (7):200-203 w
(http://scholarsresearchlibrary.com/archive.html) Library

ISSN 0976-1233
CODEN (USA): ABRNBW

Effect of zinc and iron under the influence of drought on prolin, protein and
nitrogen leaf of rapeseed (Brassica napus)
M ohsen Pourgholam”, *Nabiollah Nemati and *M eysam Oveysi

'Faculty of Agricultural Engineering, Varamin-PishBaanch, Iran
“Faculty of Agricultural Engineering, Shahre Ghodwsich, Iran

ABSTRACT

To evaluate the beneficial Effect of zinc and itorder the influence of drought on Prolin, ProteindaNitrogen
Leaf of rapeseed (Brassica napus) . This experim@stconducted in Varamin zone at Iran during 2@012.In
this respect, the experimental unit had designedatlyieved treatments in split plot on the basis fetely
randomized block design with three replicationsrt@la factors including three levels of irrigatiofi;: normal
(control) I,: Irrigation at stem elongationsi Irrigation at flowering stage) and zinc and irdaliar application (S:
control, $: zinc spraying, $ spraying iron & iron and zinc spraying) were studied. The resshliswed that the
treatment effects are not significant, but the meiéective treatment for dry, drought has bloome Tbliar
application of zinc and iron, said to be sprayethglitaneously improve both protein and nitrogen eattwas
noteworthy
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INTRODUCTION

Among the different abiotic stresses like heatinggland freezing, drought stress is a more segersstraint that
limits growth and productivity of crop plants [1Drought is a world spread problem seriously redgcehe yield
and quality of crop plants [11]. It affects evespact of plant physiology, biochemistry and dintiis yields [11].
Canola (Brassica napus L.) is considered as arpeuoally important crop of Iran. But erratic raafifand scarcity
of water for irrigation during the growing seasagn#ficantly lowers its yield and quality. Wateress affects both
vegetative and reproductive stages in canola. Tfexte of water stress were more severe duringodkmtive
growth than vegetative growth in rapeseed [10]vidtes studies showed that drought stress signifigalecreased
the seed oil content of canola [14]. Similarly, RhR&hi et al., (1985) reported that water deficienlegreased the
degree of fatty acids unsaturation which was attet to the inhibition in the biosynthesis of paigaturated fatty
acids and suppression in the activities of desaigfd2]. Prolin accumulation is one of the mostesftead
metabolic responses of plants to osmotic stress §8[ is thought to play positive roles undersstf@ conditions
such as a component of antioxidative defense sygtgrstabilizer of subcellular structures and noscolecular [6],
regulator of cellular redox potential [7], or conmgmt of signal transduction pathways that regukttess
responsive genes [9]. CanoBréssica napus.) is grown in different agro-climatic zones ogtkworld, differing in
soil nutrient status. The use of foliar fertilizifig agriculture has been a popular practice witimés since the
1950s, when it was learned that foliar fertilizatiwas effective and economic. Recent research lhasrsthat a
small amount of nutrients, particularly Zn, Fe and applied by foliar spraying increases signifidanihe yield of
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crops [13, 16]. Also, foliar nutrition is an optiavhen nutrient deficiencies cannot be correctedylications of
nutrients to the soil [1, 2 ,13]. It is likely thefore, in open-field conditions, where the facttirat influence the
uptake of the nutrients are very changeable, fééetlization can get considerable importance. Agahe micro-
nutrients, Zn and Fe nutrition can affect the spsbdity of plants to drought stress [1, 8 ,15].

MATERIALSAND METHODS

The experiment was conducted in Azad Islamic UmitgiVaramin, Pishva Unit Researching Farm locaited
Ghale Sin Varamin, in 51°31’ East Longitude and286North Latitude and 1050m higher that sea léveln area

of 1250 square meter in 2011-2012 farming year. &periment was laid out in split plot experimemtfiame of
accidental complete block design with 4 repetitiohsnsion levels and Sprayed zinc and iron additvels were
main and secondary factors respectively. Irrigatiamter is equal to the {: Inormal (control) J: Irrigation at stem
elongation 4. Irrigation at flowering stage). After conductinigsts on soil and determining nutritious material,
Sprayed zinc and iron additive, zinc and iron wadeal to in three levels of (;:Scontrol, $: zinc spraying, $
spraying iron @ iron and zinc spraying). Each replication coregisbf 12 treatments and each treatment plant
consists of seven lines (lines between plantingr@blong, 6 meters. Lanes 7 and one half feet feach side of the
border, lanes 2 and 6 for the surface area ofdahpke lanes 3 to 5 2.5 m was considered for thee are

RESULTSAND DISCUSSION

Prolin

Drought stress as well as the interaction betwesatrhent and foliar application of zinc and irorswa significant
difference However, foliar application of zinc aimdn are significantly different at the 1% leveTl.aple 1). The
irrigation treatments at flowering stage had thghbist amount of prolin with 86.51 mol g fresh tisstespectively.
Control foliar application at a rate of 101.5 mitrales per gram fresh tissue accounted for the bigtencentration
(Table 2). With irrigation at flowering and foliaate of 110.6 micromoles per gram fresh tissuedgiglthe highest
concentration (Table 3). Most researchers repdhatidrought stress increased levels of amino asiosduced, but
some amino acids such as prolin increases.

Protein L eaf

Results of analysis of variance table (Table 1)cat# that the effects of drought treatments wetesignificant in
relation to the protein content of the leaves.ghtion treatments at flowering stage than optimuigdtion has
decreased leaf protein (Table 2). The study shawatfoliar treatments are significantly differaitthe 1% level
(Table 1). Simultaneous treatment with foliar apgiion of zinc and iron, 4.038 per cent and thénésg level of
control with 2.721 percent, has the lowest proteintent (Table 2). The effects of water stressfaliar determined
that there is no significant difference betweentthe treatments (Table 1). Also according to thmparison table
was found out that the highest percentage of pratgeractions in plant control and irrigation &ra elongation
and the spraying of zinc and iron 4.095, 4.090aioietd .

Protein Seed

There was no significant effect of drought treatimieat the effect of the interaction between stress fatiar

application and foliar application on seed proteantent was significant at 5 and 1%. And the resolft the

comparison of simple effects of drought can be sHem irrigation treatments at flowering stage tlogatimum

irrigation has reduced grain protein (Table 1, Sjnultaneous treatment with foliar application @fczand iron,
22.40 percent, the highest level of control with878percent, the lowest seed protein has, the sigitetein content
of the treatment plant and spray irrigation atftbeering stage, and iron, respectively proteink€a2, 3).

Nitrogen L eaf

View the table of analysis of variance with nitragdable 1, 2), it was found that the effect ofulgbt stress and
stress interactions and sprayed a significant it the effect of foliar application of 1% theegeno significant
impact. The average comparison nitrogen (Tableeff8ct of drought was found that the lowest lewafldeaf N
946.6 irrigation at flowering stage is related tieess. Most foliar spray at a rate of Zn and F&281 and the lowest
rate of nitrogen application to control the rate780.9 is. Most nitrogen in the foliar applicatiohzinc and iron
tension control rate is 1315 and increased steagdd are reduced.
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Tablel. Analysis Variance of agronomical characteristic

SOV df Pralin Protein Leaf | Protein Seed | Nitrogen L eaf
Replication | 3 | 55.962™ 0.073™ 3.484™ 10338.083"
Factor A 2 | 746.468° 0.429™ 6.848" 66810.646°
Error 6 | 3268.156 2.383 15.515 282252.229
Factor B 3 | 5326.457 3.698" 27.096" 534457.477°
AB 6 38.35: ™ 0.114™ 22.67¢" 5771/78 ™
Error 27 51.00: 0.157 6.31¢ 19320/66.
CV % - 9.08 11.71 9.40 10.48

ns,*,**: Non- significant and significant at in 0680and 0.01 level of probability respectively.

Table2. M eans comparison of agronomical characteristic

Treatment | Prolin | ProteinLeaf | Protein Seed | Nitrogen L eaf
11 75.32 a 3.448a 20.98a 1035a
12 74.12; 3.501 a 20.1¢ a 1094 a
13 86.51 a 3.19¢ a 19.6¢ a 964.€ a
S1 101.5a 2.721d 18.87 b 790.9
2 88.74 b 3.214c 1988 b 943.7c
S3 71.18 ¢ 3.551b 19.94b 1109b
A 53.15d 4.038 a 22.40 a 128la

Means with the same letter in each column havetadistically significant difference.

(I, 15, 13) Respectively, the normal irrigation (control)rigiation at stem elongation, cessation of irrigatiat
flowering stage. (§ S, S, S;) Respectively, is sprayed with distilled waterr{ol), zinc spraying, spraying iron,

iron and zinc spraying.

Table3. M eans comparison of agronomical characteristic

Treatment Prolin Protein Leaf | Protein Seed | Nitrogen L eaf
S1 101.3 ab 2.628 d 18.22 bc 788 de
11 S2 85.30 cd 3.188 «cd 21.85 abc 909.5 cde
S3 65.72 f 3.82 ab 21.80 abc 1127 abc
S4 48.97h 4.09t a 2205 al 1315 .
S1 92.75 bc 2,945 cd 20.48 bc 825.3 de
12 S2 83.05 cd 3.398 bc 20.17 bc 1010 bcd
S3 70.43 ef 3.570 abc 20.24 bc 1192 ab
S4 50.25 gh 4.090 a 19.75bc 1347 a
S1 110.6 a 2590 d 17.91 bc 7595 e
I3 S2 97.88 b 3.057 cd 1762 ¢ 911.3 cde
S3 77.38 de 3.200 cd 17.79 ¢ 1009 bcd
S4 60.22 fg 3.930 ab 2542a 1179 ab

Means with the same letter in each column havetadistically significant difference.

(I3, 1, 13) Respectively, the normal irrigation (control)rig@ation at stem elongation, cessation of
flowering stage (8§ S, S, S) Respectively, is sprayed with distilled waterr{tol), zinc spraying, spraying iron,

iron and zinc spraying
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