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Saste slocs e Fl o Guilewgsl cuS 5l
il g n (29,5 Sex il e
0l e g ol 5 (i i g
S Caslonds Ui, (Jle oleieds ol oad
S atien GLisSy e oilewsnl lade
o lls o (Begonia semperflorens)
G cde 4 il opl el sl sl
orine B> aleasgy (aibwgiil (595 clbla>
S5 Jsb 55 (ROD) 5usl Jlb slaiss
;> (Zhang et al., 2010) wil o suilopns]
S 89S Gl @l 25 Lyl
S Db Gl L aS b s s saalise
Safavigordini, ) oo asls Jde IS ol
dgazme  Jule lecds Lég,lS als (2013
45 0gh o0 Dgme Fwgid (lijg)pd oaiiS
Niakan and ) 58455 ,o0 Slisle;l bl b
Kayaet) ;54 ¢ ML oLS ,o (Ahmadi, 2014
Sbls oS b ool calls @, 2010
Jeds,lS @ LIS el dle s o
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o>l Rl carge axl j g Al 8l
(Soleimani et al., 2011) 53,5 o 5 s o

S 5 A

Wl odslie  gubxd mls 4 axe L
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Table 1- Some of physical and chemical characteristics of the used soil

S digei s S Jlado
Characteristics of soil samples Content

S S Calan EC (dS. m?) 1

PrIRvon 7.3
STesko Organic matter (%) 0.46
059y Nitrogen (%) 0.05

g Phosphorus (mg/kg) 6.6
by Potassium (mg/kg) 115

ool Iron (mg/kg) 35

$9) Zinc (mg/kg) 4.8

P Manganese (mg/kg) 29

eol Loamy (%) 26

o Clay (%) 32

o Sand (%) 42

S sl Soil texture loamy Sand
ooliiwl 8,90 yal OIS ¢ Slasuin =¥ Jgdo
Table 2- The characterstic of the nano iron chelated used
oslisl 6 S G oyl juo Sy 092 JERVIR Il oo owjle o8 pb
. . Instructions for Amount of Maker
Usable sail Amount of consumption pH .
iron company
Sl 5 ¥ i eSk Joloee
b5 (ol Sprayed: 2 mg/l Hhdslre 5 S s
calcareousand  ,LSe o p,SokS Ve Y Sl Soil application 4-9 9%
; . - Khazra
dkaline Soil application: 3-10 and sprayed

kg.ha
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Table 3- Analysis of variance of quantitative characteristics of chamomile genotypes
under drought stress and nano iron chelated

Olrg po puSileo
¥ 2ilie 8137 a0 — Mean sguares _
Sources of Variation df “’Filgnbt"" b b b Job Jlili)‘\;vi(:rw N3 9 Slos
height Head diameter ~ Head length yield Plant yield
A ep)l|i)(§ti on 2 1067.897ns  0.048ns 0.412ns 00030ns  0.0082*
Droug;F;t :;;;ss 1 268391.4** 12.671* 8.119%* 0.0936** 0.1734**
G;;t’;; . 12 44286.1%* 12333 3.002¢ 0.0194**  0.0191**
Nero ;}"; ;Zd o 1 67379.98** 9.640* 0.550ns 0.0419**  0.0147**
e 53 X
genotype .Drought 12 30869.71**  20.120%* 3.176** 0.0304**  0.0640**
-] ot o
:; O" D:Oj;‘;]t 1 16871.09** 0.845ns 3.984* 0.0001ns  0.0255**
SR e
;‘; ;’ G;;’;:y’; ; 12 38705.86**  20.431** 1.618* #:0.0162  0.0351**
o8l $ i gi x G
. genotypeDrought 12 21462.78**  17.964** 1.647%* 0.0211**  0.0341**
nano
E"r";r 102 589.068 25753 0.7892 0.0052 0.0052
OV Ol ys - 8.17 5.90 7.66 16.16 11.29

Aoy ) 50 mhw jo o Jiee lo Jixe pé s g % NS
ns, * and **: non significant, significant at %5 and %1 level of probability, respectively
ailige Ve ol s g 0ad oF O 5 092y e 4 Gob Jsb g 5k sl (ol3T az 0
Due to the missingand plot estimate df of error of head and head length was 90.
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Table 4- Comparison of traits mean for the interaction of drought stress treatments,
genotype and nano chelated iron

Gy sl &b b8 b Jsb J5 5 ,Sdos Wy o, Slas
Plant (mm) di:neztjer Head length ©@plant) Plant g/plant)
S sl height (mm) (mm) Flower yield yield
Stress  Genotype poe P poe poe P
b ¥l N ¥l b ¥l b ¥l N ¥l
no- nano  po- Nano  po- nano  po- hano  po-  hano
nano nano nano nano nano

Esfehan  393.89 40229 2377 2333 9.79 10.69 0.224 0498 0439 0.410
Mashhad  282.88 44190 2508 2285 1022 10.78 0.222 0328 0.612 0.252
Shiraz 44345 35465 2534 2771 948 1093 0192 0.179 0.378 0.486
Arak 36290 44386 23.60 2350 1050 1140 0.140 0113 0329 0.164

_ B8 Kerman 37713 36243 29.04 2956 10.63 948 0161 0.200 0.665 0.364
3 % Safashahr 42394 49957 27.04 2257 1084 1096 0192 0.157 0446 0.686
‘\;o E  Kazeroon 24678 45470 2836 2575 10.68 9.65 0157 0412 0542 0.482
3 2  Ardestan 41157 11014 2233 3064 1050 1285 0.206 0.330 0425 0.549
T Gachsaran 36.84 447.82 2379 2827 1021 1078 0.390 0.300 0.398 0.498
Khozestan 320.26 2395 2877 2516 1145 1058 0.183 0.169 0515 0.663
Nain 350.77 31197 2721 2593 1165 1161 0283 0312 0455 0.539
Majarestan 42146 268.28 2884 2482 1047 1055 0.316 0.145 0.524 0.636
Alman 14582 20663 2458 2311 1074 951 0179 0216 0438 0.378
Esfehan 28317 320.38 26.65 2452 11.90 10.85d 0.214 0.287 0557 0.508
Mashhad  344.77 44742 2312 2857 1214 1176 0367 0.165 0.409 0.400
Shiraz 35292 29564 2666 2639 1132 1170 0255 0.272 0.408 0.606
Arak 197.34 34508 2943 2347 1408 1160 0188 0.171 0568 0.408
Kerman  333.68 38863 24.84 2622 1176 1164 0185 0.227 0.29 0.507
. @ Safashahr 16249 33045 2857 2637 1198 1090 0.213 0.257 0.353 0.346
1) S Kazeroon 6745 23097 2542 2576 1051 1032 0.103 0.119 0.224 0.350
7 Ardestan  234.18 29243 2540 2424 1108 1060 0.145 0.148 0.197 0.370
Gachsaran 154.71 287.04 2508 2436 10.36f 1146 0.061 0236 0.329 0477
Khozestan 95.64 196.10 27.04 2459 1237 1068 0.132 0.217 0430 0.366
Nain 29739 9147 2699 2485 1009 1036 0.159 0.102 0457 0.407
Majarestan 7656 21649 2441 1769 9.97 1034 0.133 0.166 0.365 0.376
Alman 316.09 285.03 2210 2686 10.13 9.61 0153 0.228 0.394 0.429

LSD

5% 39.60 1.84 112 0.13 0.08
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Table 5- Analysis of variance of quantitative characteristics of chamomile genotypes under
drought stress and nano chelated iron

Olay po (Sl
Olpdd @l 3T a0 Mean of squares -
Sources of Variation df a Judg,ls b g L5 Cﬁ 4956‘15“ owibowgas]
Chlorophyll a Chlorophyll b c;;eg Y Anthocyanin
".’SJ g 2 0.000006ns 0.00004ns 0.00004ns 0.0251ns
Replication
(S 1 0.0185** 0.0872** 0.0346** 0.1025ns
Drought stress
i ) 12 0.0301** 0.0248** 0.0798** 0.2815**
Genotype
y' 9';"; * k. * % %
Nano chelated iron 1 0.0246 0.0426 0.0003 0.0955ns
FEPI X 12 0.0418** 0.0228** 0.0537** 0.0449ns
genotypexDrought
onl $Ux 1 0.0063** 0.0075** 0.0011** 0.7560**
nanoxDrought
O b x i 53 12 0.0416** 0.0125* 0.0891** 0.1409**
nanoxGenotype
Rl 6 X sl x i 12 0.0318** 0.0107** 0.0482+* 0.2653+*
nanox genotypexDrought
El':?;r 102 0.00003 0.0001 0.0015 0.0261
CV7) &y s - 5.11 6.94 76 20.16

Ao, ) 90 Jleaxl zolaw 1o o gie o pixe yuf Cod 5 4 i g % NS
ns, * and **: non significant, significant at %5 and %1 level of probability, respectively
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Table 6- Mean comparison of traits for the interaction of drought stress treatments,
genotype and nano chelated iron

a Jadg s b Jndg s JS Juds s bl
" - (mg.g FW™) (mg.g FW™) Chlorophyll a+b (mg/100ml)
o T Chlorophyll a Chlorophyll b (mg.g FW-1) Anthocyanin
Stress Genotype
9l pac PHH b pac PYY 9l pac PHH b pac PHH

no-nano  nano  no-nano nano  no-nand nano  no-nano  nano
Esfehan 0.541 0.384 0.192 0.286 0.734 0.670 0.98 1.02
Mashhad 0.453 0.356 0.185 0.230 0.658 0.585 137 1.05
Shiraz 0.508 0.482 0.326 0.391 0.834 0.873 0.93 114
Arak 0.138 0.390 0.158 0.318 0.297 0.708 1.06 0.69

_ B Kerman 0.326 0.410 0.129 0.107 0.455 0.518 0.87 1.08
3 ’3 Safashahr 0.390 0.509 0.131 0.205 0.521 0.714 0.80 1.09
9 E  Kazeroon 0.392 0.533 0.145 0.170 0.537 0.713 0.99 0.87
% 2 Ardestan 0.358 0.210 0.341 0.286 0.700 0.496 187 0.87
T  Gachsaran 0.509 0.247 0.148 0.213 0.655 0.460 081 0.74
Khozestan 0.367 0.226 0.136 0.035 0.505 0.258 111 0.66
Nain 0.375 0.293 0.136 0.279 0.511 0.572 0.88 0.77
Magarestan  0.509 0.484 0.142 0.187 0.650 0.673 115 0.85
Alman 0.506 0.356 0.180 0.253 0.686 0.308 1.04 0.75
Esfehan 0.495 0.546 0.130 0.063 0.626 0.481 1.26 0.84
Mashhad 0.422 0.437 0.104 0.395 0.526 0.833 1.04 1.25
Shiraz 0.482 0.441 0.131 0.157 0.613 0.598 1.26 117
Arak 0.501 0.519 0.142 0.209 0.642 0.728 0.63 127
Kerman 0.260 0.452 0.116 0.169 0.376 0.621 0.82 0.82
. @ Safashahr 0.358 0.448 0.085 0.161 0.449 0.609 1.09 1.02
1 S Kazeroon 0.191 0.559 0.248 0.225 0.439 0.775 1.25 0.89
@ Ardestan 0.541 0.538 0.224 0.191 0.765 0.729 117 1.53
Gachsaran 0.329 0.505 0.176 0.178 0.512 0.683 0.37 1.13
Khozestan 0.448 0.266 0.155 0.100 0.603 0.374 115 0.76
Nain 0.445 0.156 0.116 0.085 0.561 0.242 0.73 1.09
Magarestan  0.485 0.185 0.149 0.209 0.605 0.394 0.75 153
Alman 0.535 0.279 0.173 0.046 0.708 0.326 0.85 0.58

LSD

506 0.009 0.008 0.013 0.261
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Abstract

To study the effects of drought stress and foliar application of nano iron chelated
on photosynthetic pigments, yield and yield component of thirteen genotypes of
chamomile, a factorial experiment was conducted in a randomized complete block
design with three replications at the Research Greenhouse of Zabol University in 2014.
The experimental treatments were: drought stress at 2 levels (control or irrigation at
90% of field capacity and irrigation at 70% of field capacity), foliar application of nano
iron chelate at 2 levels (control and 2 mg/l) and 13 genotypes of chamomile consisting
at: Isfahan, Mashhad, Shiraz, Kerman, Arak, Ardestan, Gachsaran, Nain, Khozestan,
Safashahr, Kazeroon, Germany and Hungary. The results showed that besides the main
effects of stressxgenotype, the genotypexnano iron chelated and stressxnano iron
chelated interactions and the triple effects were also became significant. Mean
comparisons showed that the condition of genotypes at any level of stress and nano iron
chelated had different trends. Using nano iron chelated in drought stress decreased
chlorophyll ain Shiraz, Khozestan, Nain, Hungary and Germany genotypes, decreased
chlorophyll b in genotypes of Isfahan, Kazeroon, Ardestan, Khozestan, Nain and
Germany, decreased total chlorophyll in genotypes of Isfahan, Shiraz, Ardestan,
Khozestan, Nain, Hungary and Germany and decreased anthocyanin content in Isfahan,
Shiraz, Safashahr, Kazeroon, Khozestan and Germany genotypes. Using nano iron
chelated in drought stress also caused a decrease in flower yield of Mashhad, Arak and
Nain and a decrease per plant yield of Isfahan, Mashhad, Arak, Safashahr, Khozestan
and Nain genotypes. The highest per plant yield (0.665 g.) belonged to Kerman
genotype, were achieved through non-stress and use of nano iron chelate treatments and
the lowest per plant yield (0.164 g.) to Arak genotype through the stress and non-spray
treatments. Totaly the interaction of chamomile genotypes to drought stress were
different. Among the genotypes under study the Shiraz genotype were more resistant to
stress compared to others. The effects of application of nano iron chelated were
different depending on the genotype and for most of the genotypes it increased the
photosynthetic pigment contents and yield components of Chamomile. This shows the
effectiveness of low rate application of nano iron chelate.

Key words: Chamomile, Drought stress, Genotype, Nano iron chelated, Yield
components.
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