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Fig. 1: Relationship between Plant hight and dry matter allocation to head and stem at different levels of stress
conditions (a), Plant weight effect on dry matter allocation to head and stem at different levels of stress conditions (b)
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Fig. 2: Effect of irrigation interval on head and hull achen area diameters (a), Relationship between the head and the
hull achens area diameters to allocation dry matter to achen to head weight ratio (b)
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Fig. 3: The effect of plant weight (a) and head weight (b) on dry matter allocationt to achen to head weight ratio in different
levels of stress conditions
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Fig. 4: The effect of dry matter allocation to achen in head ratio on head (a) and 1000 achen weight (b)
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Table 1: The maximum, minimum and average temperature in Karaj region during two years experiment (2012-2013)

obl A IR ol 5o 5 (5 8ls 4z 50) oulidlen glo el )y <=y Jbe
Nov. Oct. Sep. August. July. Meteorological parameters (°C) Growing season
171 26.2 325 35 34.8 Les it
Maximum temperature
73 12.4 17.4 19 18.2 Los sz AR
Minimum temperature 2012
12.2 19.3 25 27 26.5 Lo eSile
Average temperature
18.4 255 31.9 353 34.6 Led dinday
Maximum temperature
8.1 13 17 203 182 Los 4o \TAY
Minimum temperature 2013
133 19.8 24.5 27.8 26.4 bos GeSilee

Average temperature




J.n.’;u u»lm‘ﬁ Qlo)il..ai ,ol.’é)l Q‘""’; :dl)&m 9 ul.u.wb

o gl Yemfe g o-Ye Glages 0 Lislosl e S slowds 5 (Sojud Sloogas ¥ Jgo
Table 2: Physicochemical properties of soil collected from site study in 0-30 and 30-60 (cm) Depth

T e A (32,90 JS 3950 Sl e (229 I 025 Gl Gl S e L

(e 55hS 52 p5 ko) (e 55k 52 p5 k) N (%) (e 2 e Organic Carbon (%) pH Depth (cm) Year
K (mgkg™) P (mgkg™) EC (dS.m™)

248 112 0.07 3.85 0.62 71 0-30 e

196 8.3 0.09 143 0.65 75 30-60 2012

216 12.9 0.11 3.97 0.69 7.2 0-30 YAy

205 108 0.14 179 0.78 73 30-60 2013

adllass jg0 Slao S o uil)ls 4525 ¥ Joaxr
Table 3: Combined Analysis of variance of studied traits

a8l YL ,lad aBlo 4 Gl 59 G b o9 olS 48l 59 oS )39 ol glas | Sy olass soliT ax o Ol yants o
Diameter of stem upper part Head to stem weight ratio Head weight Stem weight Plant weight Plant hight Leaves no. df S.0.V.
2.522™ 10.520™ 42 30093™ 32379™ 1979 208.3™ 1 Ju
Year (Y)
0.288™ 0.612™ 7105 3779 21222™ 14464™ 69.7" 2 sk
Irrigation (1)
0.003 0.120"™ 17 648" 863" 3205 27 2 6)‘::‘ x IJ‘“
X
0.019 0.007 52 59 201 184 1.9 12 old
Error
0.194™ 0.077™ 198" 540" 1358" 2411 75.0™ 10 S
Hybrid (H)
0.019™ 0.244" 166™ 138"~ 278" 336™ 79" 10 oyt % Jlo
Y x H
0.004 0.011" 20 37 90 82 11 20 Syt X 6k
I x H
0.003 0.007™ 27 13 66 61 24" 20 % e x (5 5kol X L
Y x| xH
0.006 0.002 19 23 76 52 1.3 120 oLz
Error
7.58 5.48 10.40 9.73 9.64 475 481 - Dl 0o
CV (%)

Abl oo Qo y0 SO g iy Jleil mdaw 10 o Sy o Sae BB 0e2 g onims ylis ol ey
* and **: Indicate significant at P < 0.05 and P < 0.01, respectively
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Table 3 continued: Combined Analysis of variance of studied traits

Bl by S a0

R
ails 0,Skes Hull Achen diameter oS &b : > S Diameter of I Ol et gte
- - : Head Ratio of Achen to Productivity w9l
Achen yield area in the middle part . . stem lower S.0.V.
diameter Head weight Effort df
of the head part
60804829 2.3 244.2™ 39071 7789.4™ 0.11" 1 Ju
Year (Y)
24269911™ 24" 46.9" 162" 401.0™ 0.41™ 2 k!
Irrigation (1)
1089443™ 1.8" 49" 530™ 3397 0.23™ 2 ‘S)L";‘ T‘Jl‘”
X
272305 0.5 22 31 4.2 0.01 12 s
Error
1613151 7.8" 797 836" 28.8™ 0.12" 10 A’M
Hybrid (H)
636480™ 0.8 2.2 316™ 150.8™ 0.03™ 10 Sy Jls
YxH
113366 0.1 06 55+ 6.8" 0.01 20 S ]
IxH
102344 0.4 06 39* 45" 0.02 20 ekl
YxIxH
120 o
86649 0.2 0.8 10 17 0.01 bl
Error
12.88 8.53 7.32 6.20 2.87 8.18 - Dl o po
CV (%)
Aiboo doys S gz Jleixl mhaw j0 o o g OS] 3925 caims yLis ol ey
*and **: Indicate significant at P < 0.05 and P < 0.01, respectively
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Table 4: Mean comparisons of Irrigation effects of some studied traits
b B “i” ek ’Ji LS oy ko ol el a5l Y ks Bl b ]
) (o) @5 DS (sl (e o) (o shee) s t!
inuth e r?wig?jl e'ggnr,ff; diar?]iter Plant Head Plant hight Diameter of stem Diameter of stem Irrigation
the head (cm) (cm) weight (g) weight (g) (cm) upper part (mm) lower part (mm)
6.0a 13.4a 109.4a 52.6a 168a 117a 1.44a ot k!
Control
5.8ab 1250 89.0b 40.3b 151b 1.08 1.35b Lye 55
Mild stress
5.7b 11.7¢ 73.7¢ 32.0¢ 139¢ 1.04b 1.28¢ e

Severe stress

Qb oo doyd O zhaws 10 5SSl g3l bl o cixe YIS 5539 pas sdimdylid gt 2 40 wlie By,
Similar letters in each column indicate no significant difference based on Duncan test at 5% level
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S oLt b Lol g 13555 50 (6505 W) 090 Jsbo
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Table 5: Mean comparisons of head to stem weight ratio, productivity effort and the ratio of achene to head weight on
interaction of hybrid and irrigation

(2o,0) Bub @ &ilo (39 S

(%2)3) 6)3-“‘} ol

(3o)3) Blo & b ()59 Comns

Ration of achen to head weight (%) Productivity effort (%) Head to stem weight ratio A e
Severe stress Mild stress Control  Severe stress Mild stress Control  Severe stress Mild stress Control
50.5de 54.0b 52.0cd 43.0cd 45.3d 47.2¢ 0.75de 0.83de 0.90e Azargol
54.8¢ 55.2b 47.6ef 43.8bc 45.9cd 50.0b 0.78cd 0.87d 1.01d Barzegar
47.9ef 54.8b 54.5bc 43.1cd 47.2ab 48.8b 0.80cd 0.95abc 1.02cd Farrokh
31.3h 42.9d 41.59 46.0a 45.5¢d 47.0c 0.85ahc 0.85d 0.90e G5 x R-43
43.29 46.5¢ 43.9fg 41.5d 44.0e 45.3d 0.71le 0.79 0.83f G6 x R-43
64.4a 66.7a 62.4a 45.4ab 46.5bc 49.5b 0.90a 0.94bc 1.07bc Ghasem
45.7fg 55.0b 53.6bcd 44.1ahc 44.8de 50.1b 0.82bcd 0.84d 1.02cd Shams
53.8cd 53.5b 52.0cd 43.9bc 47.4ab 50.0b 0.80cd 0.93c 1.02cd Sirena
45.9fg 48.4c 49.7de 44.2abc 48.4a 51.9a 0.81cd 1.00a 1.16a Hysun25
48.0ef 46.6¢ 45.8ef 44.6abc 45.9cd 49.7b 0.83abc 0.88d 1.04bcd Hysun36
60.2b 56.4b 57.5b 46.1a 47.6ab 50.0b 0.88ab 0.98ab 1.09b Sanbro

Wil oo 3oy0 8 mhaw ;o SSlo yaesl Gulal 5 jlo pxe BB 5429 pue oasmoLis fygiw ;o 50 alie By >
Similar letters in each column indicate no significant difference based on Duncan test at 5% level

2. Garcia-Lopez
3. Hussain
4. Elsheikh

5. Benlloch-Gonzalez

6. Onemli

1. Tyagi
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Table 6: Mean comparisons of some studied traits on Year and Hybrid interaction levels

e el by (S b2 o e e oS el (o sl ablos (oYU s o ol S
(#5) ol5 Lo 03 (o gl) (Falo) Gl L8 (£ oL 09 (059 oL Seb 035 (o il) Diameter of stem upper Greile)
Stem weight (g) Hull Achen diameter in the Head diameter (cm) Plant weight (g) Head weight (g) T part (cm) PP Diameter of stem lower N
middle part of the head (cm) Plant hight (cm) part (cm) Hybrid
peo Jbo ol pgs Jlo Jol Jbo peo Jbo Jol Jlo pgs o ol Jle peo Jbo Jol b pes Jlo ol e g Jlo Jsl Jbo pes Jbw Jsl Jbw
Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1
61.1bcd 39.8¢c 5.8¢c 5.9bc 13.47bc 10.60c 106.3b-e 77.3cd 45.2abc 37.4e 1714a  157.7bc 1.20d 0.94¢ 1.45ab 1.38bcd Azargol
62.7bcd 38.0cd 5.6¢cd 5.9b 13.78bc 10.85bc 110.5ab 77.7c 47.7a 39.7cde  161.6bc  151.8cd 1.17d 0.96bc 1.39abc 1.31cde Barzegar
62.1bcd 31.5fg 5.2de 5.5cd 13.95hc 11.55bc 99.3cde 71.6cd 37.2e 40.1cde  155.3cd  139.0e 1.33ab 1.03b 1.28de 1.16f Farrokh
62.0bcd 43.8b 7.5a 6.6a 13.28¢c 11.04bc  108.0bcd 87.8b 46.0ab 44.0ab  161.4bc  160.8b 1.16d 0.94c 1.40abc 1.47ab G5 x R-43
70.3a 54.6a 6.9b 6.9a 14.08b 12.80a 120.0a 101.7a 49.6a 47.1a 166.7ab  179.5a 1.22cd 0.99bc 1.46a 1.55a G6 x R-43
51.5e 31.0fg 5.0ef 5.4d 12.23d 11.37bc 81.1f 74.1cd 29.5f 43.1bc 134.4f 124.4f 1.40a 1.24a 1.23e 1.27def Ghasem
57.5d 34.7e 4.5f 5.2d 13.44bc  10.82bc 98.4de 73.1cd 40.8cde 38.3de  155.3cd  153.8cd 1.02e 0.81d 1.39%abc 1.40bc Shams
62.6bcd 36.1de 5.4cde 5.9bc 13.70bc  11.01lbc 108.4bc 76.7cd 45.7ab 40.6b-e  154.5de  149.4d 1.17d 0.98bc 1.33cde 1.22¢f Sirena
58.2cd 30.7g 5.9c 6.0b 13.66hc 11.66b 97.3e 71.6cd 39.1de 40.8b-e 148.0e 147.3d 1.28bc 1.04b 1.36bcd 1.28de Hysun25
64.2b 33.8¢f 5.9¢ 6.1b 14.13b 11.18bc  107.3bcd 74.1cd 43.1bcd 40.2cde  156.4cd  139.6e 1.31b 0.95¢ 1.44ab 1.30cde Hysun36
63.2bc 30.0g 5.3de 5.9bc 14.86a 13.28a 102.0b-e 71.3d 38.7de 41.3bcd  148.4e 140.4e 1.05e 0.94c 1.46a 1.31cde Sunbro
Al go 2o yd B gl ;5 5SSl aesl bl e BB 3925 pas saiasLiS (g 2 50 aline By,
Similar letters in each column indicate no significant difference based on Duncan test at 5% level
olejl Jlo 93 )3 Wl g Lawgie (A5 Ll pd )3 (g 3550 SlBN yed (SES ) Joot g Cumli laaS s b)Y g
Table 7: Evaluation of sensitivity and tolerance to drought indices in hybrids under moderate and severe stress conditions in two years of experiment
sloasls s, J5 i 4 Joss & Sl e elee eSlea R als o ,Slee
5o AR (ST ) = o R e > e, (A5 sl (S el s
Effective " Rank Drought Rank (SS1) Rank | Rank (GMP)  Rank (MP)  Rank Grain yield Rank  Grain yield Hybrid
- ran tolerance Drought Tolerance Geometric Arithmetic (average stress
indices g (control)
sensitivity mean mean levels)
12 23 4 0.355 5 0.792 6 846 4 2557 4 2592 4 2169 3 3015 Azargol
3 12 1 0.476 2 0.736 7 898 1 2962 1 2996 1 2547 1 3445 Barzegar
30 36 10 0.225 4 0.782 2 664 10 2037 10 2064 9 1732 10 2396 Farrokh
15 35 5 0.329 10 0.933 10 995 5 2462 5 2512 6 2014 4 3009 G5 x R-43
9 25 3 0.369 7 0.848 9 936 3 2606 3 2647 3 2179 2 3116 G6 x R-43
21 38 7 0.280 9 0.925 8 908 7 2270 7 2315 8 1861 8 2769 Ghasem
24 30 8 0.266 3 0.761 3 699 8 2214 8 2241 7 1892 9 2591 Shams
33 45 11 0.202 8 0.901 4 747 11 1930 11 1966 10 1592 11 2339 Sirena
27 49 9 0.245 11 1.297 11 1329 9 2125 9 2226 11 1562 7 2891 Hysun 25
18 29 6 0.328 6 0.808 5 834 6 2457 6 2492 5 2076 6 2909 Hysun 36
6 8 2 0.380 1 0.583 1 615 2 2646 2 2664 2 2357 5 2972 Sunbro

Sl 099 <[+ AY (SI) u«a—h) (R ‘_)‘).».A

0.4083 The stress intensity (SI) was
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Selection of Sunflower Cultivars Based on Water Deficit Stress Tolerance, Dry Matter
Partitioning and Grain Yield

Daneshian'®, J., Shariati?, F., Safavi Fard?, N. and Hassani*, A.
Abstract

Dry matter Partitioning in vegetative and reproductive organs and yield of 11 sunflower hybrids were evaluated in
different irrigation program during 2013 and 2013 in Karaj, Iran. Three separate experiments including irrigation after
60, 120 and 180 mm evaporation from evaporation pan, Class A as base of randomized complete block design were
sutdied as control, mild and severe stress conditions, respectively. The results showed the plant height was decreased by
10.1% under mild stress and 17.2% under severe stress compared to control. Although, increasing of the height had a
positive effect on grain yield, but the stem weight was more effective than head weight on grain yield. In control
irrigation, plants produced thicker stems that made to translocate more dry matter to the grain. But under severe stress
conditions, the head diameter decreased, and the most of the dry matters were used in the head development. The
highest grain to head weight ratio was obtained from mild stress. In severe stress conditions, the grain to head weight
ratio went up and it caused to rise linear growth of grain number and weight. Grain yield was diminished on average of
18% and 33% under mild and severe stress conditions, respectively. In the stress conditions, Barzegar hybrid had the
highest grain yield for maintaining the number and weight of grain in the heads. The evaluation of strees susceptibility
and tolerant showed that ST1, MP and GMP indices had a positive and significant correlation to yield and, Barzegar and
Sunbro hybrids were superior thant Cultivars and hybrids.
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