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Table 1. Analysis of variance for plant characteristics under drought stress and mycorrhiza inoculation in sunflower
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(MS) Sl o ke
@l 5 Sas Sl IS slas Sy 4l sl 05 als sl Sxtey Qlsyla O3
S.0.V Juecpas s Seed o AN e Percentage 1000 Seed
5 yield No. Total 0. of No. of filled  of unfilled weight
@3l seeds.m” unfilled seeds. m™ seeds
df seeds. m™
Replication(R) BES 3 12.3* 0.0018™ 57.37* 14.4%** 49.1* 9376.7**
Water stress(w.s) of 25 2 3.6%* 5.82%* 5017.8** 1.25™ 351.9® 13742.9%*
Error, (o) glos 6 2.4 0.0084 12.59 1.2 71.274 280.1
Mycorrhiza 13055 2 53.2%* 0.099** 544.59** 86.3%* 13805.5** 332794.1%*
Mycorrhiza x Water stress T s % 555 4 3.2%* 0.122%%* 36.14%* 1.5™ 37.34 * 849.9"™
Error, (0) el 18 2.1 0.0128 11.24 1.3 9.1 327.7
(A 33) S ks s 31 4.97 6.06 5.1 8.02 14.1

C.V (%)

ns: Non- significant

* *%: significant at 5% and 1% probability levels, respectively
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Continue Table 1. Analysis of variance for Plant characteristics under drought stress and mycorrhiza inoculation in sunflower

(MS) Sla o S0
O gl 323 IS Ol

= 1520555 als e, Ol

sl Mycorrhiza S b Cx s 0il o3 Shes i 03
S.0.V et gl df colonization LAI Plant height content Oil yield Dry matter
Replication(R) IS 3 12.3% 0.0018™ 57.37* 14.4%%* 49.1* 9376.7**
Water stress(w.s) OT s 2 3.6%* 5.82%* 5017.8%%* 1.25™ 351.9™ 13742.9%*
Error, () gl 6 2.4 0.0084 12.59 1.2 71.274 280.1
Mycorrhiza 15585 2 53.2%%* 0.099%* 544.59%%* 86.3%* 13805.5%* 332794.1%*
Mycorrhiza x Water stress o s XJ.,_);:,, 4 3.2%* 0.122%%* 36.14** 1.5™ 3734 * 849.9™
Error, () slas 18 2.1 0.0128 11.24 1.3 9.1 327.7
C.V (%) (de233) Sl kS o 4.1 4.345 3.32 2.63 4.23 3.54

Jls gme o118
doy3 S g bl sk 53 1y (fme T 5 ke 5 2
ns: Non- significant
* ** significant at 5% and 1% probability levels, respectively
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Table 2. Mean comparison of plant characteristics under drought stress and mycorrhiza inoculation in sunflower

Loy
Treatment byl oS g 4l sl alaylze 0y ’
5 Shas o3l JS sl S oSes 0y _ S gliss ey Slas e dess e 03 g 413 s
. [l 1000 E e e . S .
seed yield Number . Percentage Dry matter Plant high Oil yield Oil Number of
) N No. of seed Wight ) LAI ) )
gm” total seed.m™ ) of unfilled seed (g.m™) cm (g.m™) percentage filled seed.m”
. unfilled seed. m" (2)
mycorrhiza 15555
G.mosseae wgp pon S 176.8a 5616a 132¢ 49.7a 2.4b 539.1a 2.72a 108.6a 77.1a 43.2a 5448a
G. hoi o kS 161.3ab 5391a 141bc 43.3ab 2.6b 522.3b 2.58b 101.1b 68.0ab 42.9a 5220ab
No inoculation =ik 0s 151.3b 5337a 219a 39.5b 4.3a 473.9¢ 2.48c 93.1c 66.3b 42.8a 5118b
Drought Stress S i
Well irrigated (1) S Ok 237.8a 5951a 85¢ 59.2a 1.4c 686.8a 3.4a 126.1a 109.4a 46a 5866a
irrigate.60% water depl. (2 K 5 LT
gaeom P S EE g 53120 1776 40.69b 3.4b 49320 2.6b 97.1b 60.1b 422b 5195b
oslizal bl Cosb,y ds s Pt
Irrigate. 80% water depl. (3 i 50 LT
¢ ° Pl ) Sk 108.8¢ 5081c 229a 32.6¢ 4.5a 355.3¢ 1.7¢ 79.3¢ 44.4c 40.8¢ 4852b

o o3lizul bl o gb,y Ao oA

Means in each columns followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple Range Test
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Table 3. Mean comparison of Plant characteristics under drought stress and mycorrhiza inoculation intraction in sunflower

/:_,JT Ol 5 &S g als sl s al3 slday
2o sy s Sas s Sl * Gl 05 Gy plis) # el S 05
20l5T lales T Oil yield seed yield ar s 1000seed  Plant high g & Dry matter
T SB Colonization (e (em?) No. of ieht (@) (cm) Number of ITACIIM ()
.m .m W1 cm .m
Treatments (%) & & unfilled seed. m? gnie filled seed.m™ &
[ A 3 LT
Well irrigated (1) G.mosseae b *":;, “::’ib“ EEL € 54 114a 247a 80f 62.2 135.6a 5887a 3.52 713a
$S1s oslax 5
[ A 3 LT
Well irrigate (1) G. hoi ) *":;, “::’ib“ S s g€ 461 109b 233b 88f 58.8a 124.1b 5793ab 3.4ab 694a
$S1s oslax 5
[ A 3 LT
Well irrigate (1) No inoculation ) *":;, “::’ih” SO il 05 1.3 107b 226b 93f 56.8ab 118.7¢ 5731ab 3.2b 672ab
$S1s oslax 5
irrigate.60% water o [ 3 LT
. gl o oV G.mosseae ) *":;, “::’ib“ EEL € 404 67¢ 160c 133¢ 48.7¢ 106.1d 5467ab 2.9¢ 536¢
epl. Sl oslizul J6
irrigate.60% water o [ 3 LT
. gl o - G. hoi ) *":;, “::’ib“ S e g€ 382 62d 146d 149d 42.8d 99.7¢ 5103be 2.6d 493d
epl. Sl oslizul J6
irri 0 o $e s paan 5l 8ol
lmga:l";;lo (/;)W U Noinoculation *":; Sreedl o ST ey 14 Sle 121e 251b 37.3¢ 85.7f 4803¢ 2.4e 460¢
. S oslizal 6
Irrigate. 80% wats < A 3 LT
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Means in each columns followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple Range Test
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Effect of Arbuscular mycorrhizal on yield, yield components and plant characteristics

of sunflower (Helianthus annuus L.) under drought stress conditions

J amshidil, E., A. Ghalavandz, A. Salehi3, M. Javad Zare®
and A. R. Jamshidi’

ABSTRACT
Jamshidi, E. A. Ghalavnd, A. Salahi, M. G. Zare and A. R. Jamshidi. 2009. Effect of Arbuscular mycorrhizal on
yield, yield components and plant characteristics of sunflower (Helianthus annuus L.) under drought stress

conditions. Iranian Journal of Crop Sciences. 11 (1):136-150 (In Persian).

Water stress is one of the most important factors limiting growth and production of field crops in arid and semi-
arid regions. One approach to increase drought tolerance in crop plants is through the symbiotic effect of the
arbescular mycorrhizal (AM) fungi.. Water deficit stress is typical to semi arid environments and most of the
crop plants are affected by drought, during the flowering-grain filling periods . To study the symbiotic effect of
the arbescular mycorrhizal (AM) fungi On drought tolerance and some plant characteristics in sunflower, a field
experiment was conducted in split plot arrangements using randomized complete blocks with four replications at
the Research Field of Tarbiat Moddres University, Tehran, Iran in 2006 cropping season. Three soil available
soil moisture contents ; 40%( wl), 60%( w2) and 80%( w3) were assigned to main plots and two mycorrhiza
species; Glomus mosseae, Glomus hoi and a non- inoculated tractment were randomized in sub- plots. Results
showed that the AM fungi species significantly affected all of measured plant traits, except 1000 seed weight,
number of total seed m™ , number of filled seed number per m™ and oil content. However, water stress affected
significantly all of measured traits. Water stress x mycorrhiza interaction was negligible on all studied traits
except on grain yield and number of unfilled seed per m? and oil yield. Results indicated that the highest and
lowest grain yield and dry matter was obtained in available soil moisture content of 80% and inoculation with
G. mosseae and non-inoculated treatrments with 1230 and 990 kg.ha™ of grain yield and 4400 and 3180 kg.ha™
of dry matter, respectivly. Results also revealed that different AM fungi species had significantly diffrent effect
on seed yield and root colonization under different soil moisture conditions. Seed yield and seed oil content were
higher in well-watered with mycorrhiza and without mycorrhiza . Micorrhiza species affected seed yield of
sunflower through their effect on seed weight and filled seed number m™ under well -watered and water stress

conditions.

Keywords: Arbescular mycorrhizal, Sunflower, Yield and yield components and Water stress.
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