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Evaluation of summer safflower response to different intensities of drought

stress in Isfahan region
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Tablel. Summary of combined Analysis of variance for plant height (cm), LAI, CGR
(gm™ day™) and NAR (gm™ day™)

MS ol Sl

Sl e &313T a5 g gl E b el Sy Ly e Al Ol Ce e
S.0.V. Plant height LAl CGR NAR

Y) Ju 1 104.31"™ 0.59™ 78.783™ 0.071™
E, gl 4 326.79 3.75 45.753 158.808
m ot 3 11024.30** 57.65** 2292.23** 311.237**
(IxY) ©obTx dl 3 3.38™ 0.046™ 411" 0.858™
Ey o sl 12 62.95 0.234 16.29 25.418
(D) S5 2 1430.53** 0.541™ 118.613** 0.597™
(YxD) S x Jbe 2 0.045"™ 0.117" 0.36™ 1.079™
(1xD) #STix kT 6 140.94** 0.581* 17.896™ 19.87™
(YxIxD) S5 kTx 6 0.846"™ 0.186™ 0.16™ 0.120™
E. Tl 32 26.39 0.199 13.335 11.28
L) oY 2 311.79** 0.697™ 2.574™ 24.945**
(YxL) oY% Jl 2 1.10™ 0.169™ 0.055™ 0.106™
(IxL) Y% bt 6 200.1** 0.39™ 24.365** 10.586™
(YxIxL) Y% el x Jl 6 0.94™ 0.148™ 0.02"™ 0.597™
(DxL) 2Yx oSy 4 67.87** 0.697™ 2.286™ 21.584**
(YxDxL) Y% (ST x Jl 4 0.706™ 0.129™ 0.051™ 0.133™
(IxDxL) oY% (ST T 12 80.46** 0.706* 4.473"™ 16.032**
(YxIxDxL) 0¥ il Txdb 12 157™ 0.123™ 0.035™ 0.385"™
Eb s sl 96 19.42 0.209 0.869 4.192
CV% 5.42 21.28 8.37 16.74

*and **: Significant at 1% and 5% levels, respectively.

ns: Non significant.
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Table 2. Mean comparison of main effects of some traits

Sles < g gl e Jsame Ay Lo oAl Sl e
Treatment Plant Height(cm) CGR(gmday™) NAR(gm?day™)
Year Ju

(2001) 80.6 a 2.09a 22.89a 12.20 a

(2002) 82.0a 220a 24.10a 12.30 a
Irrigation  ,L.T

Iy 101.30 a 3.7a 3291a 9.03¢

I, 7790 b 19b 22.96 b 12.32b

I3 78.20 b 16¢ 19.82 ¢ 12.74 ab

Iy 67.50 b 1.44d 18.55¢ 1483 a
(prre»as) S5
Density plant/m?

D, (31) 76.13 b 2.15ab 24.09a 12.23a

D, (20) 83.59a 2.23a 24.36a 12.32a

D; (13.3) 48.08 a 2.05 ab 22.02 b 12.14a

(Line) ..v

L, (Esfahan-8) 79.11c 225a 23.69a 11.59b

L, (Esfahan-24) 83.27 a 2.06 ab 23.28a 12.35a

L (Esfahan-44) 81.41b 212 ab 23.56 a 12.75a

I (g4l sae 3D 0 J&blcb)bé)bTJEj\QPﬁ).sdf}:.ng}}f\{sh;,:fjl:.a
Means followed by similar letters in each column are not significantly different at 5% probability level- using Duncan

Multiple Range Test (DMAT).

1;. Irrigation after 70 mm evaporation from class A pan to maturity
I,. Irrigation after 140 mm evaporation from class A pan to maturity
I5. Irrigation after 140 mm evaporation from class A pan to flowering

I;. Irrigation after 210 mm evaporation from class A pan to maturity
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Table 3. Summary of combind analysis of variance for flower yield (kg/ha?), oil yield (kg/ha™'),
grain yield (kg/ha™) and harvest index (%)
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MS  Sla o Sl
;;lj_.:ig:@t.a T HEESY szj.{lap ;,'a))zj.il“p 43\::4&1;.:« Clls el
S.0.vV df Flower yield Oil yield Grain yield H.1
) e 1 105160.91™ 473016.9™ 4057666.8™ 4.22™
E. Cll gl 4 70130.17 78671.3 4875695.7 180.36
0] ST 3 311915.53** 5571541.1** 53364938.9** 234.28**
(IxY) ST x Jl 3 5958.74™ 46109.3™ 163310.1™ 0.224"™
Ey o sl 12 3654.66 26580.9 300425.8 30.517
(D) oS5 2 15712.18* 271772.5** 2544623.8** 66.881**
(YxD) ST 2 171.31™ 584.3™ 9132.8™ 0.019™
(IxD) #S1ix LT 6 13618.56** 103301.3** 1034880.5** 8.543™
(YxIxD) S ol Tx 6 422.29™ 1329.7™ 1024.3™ 0.166™
E. z sl 32 3675.99 19121.6 276532.8 3.881
L) oY 2 9821.43™ 19124.1* 138015.1™ 9.839™
(YxL) aYx Jl 2 418.23"™ 20.2"™ 1545.6™ 0.253"™
(IxL) Y% bt 6 3812.31** 19683.9* 306624.3** 1.308™
(YxIxL) oY x o Tx Jlw 6 204.04™ 1005.6™ 5218.5™ 0.529™
(DxL) oY% (S5 4 2920.57™ 16301.1™ 219914.5* 13.800™
(YxDxL) oY% oS5 Jl 4 71.09™ 2743.3™ 5337.5™ 0.699™
(IxDxL) Y oS5 ol 12 6351.53** 15491.9* 253344.3** 12.618**
(Y><|><D><L) J‘}Jxrfl}?xL;JlﬁTxJL.; 12 300.93™ 1909.7"™ 2607.2™ 0.704™
Eb > gl 96 1390.63 7269.3 85244.1 3.691
CV% 16.78 12.09 11.96 6.91
*and **: Significant at 1% and 5% levels, respectively. o330 5V Jlazm o 53 s e 3 5 4 XK 5
ns: Non significant. I3 e NS
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Table 4. Mean comparison of main effects of some traits

sl 85 Shes s> Sas <l > Slas Sl et ls
Treatment Flower yield Oil yield Grain yield HI
Kg/ha Kg/ha Kg/ha %
YearJu
(2001) 80 199.00 a 659.0 a 2304.8a 27.70 a
(2002) 81 243.00 a 752.0a 25789a 28.00 a
Irrigation  ,LT
Iy 230.3a 1179.0 a 3898 a 26.15Db
I, 211.1b 631.3b 2252 b 27.05Db
I3 184.6c 4926 ¢ 1759 ¢ 27.19b
Iy 158.1d 519.0¢c 1858 ¢ 30.86 a
(prrier a5 oS\5
Density plant/m?
D, 218.8 ab 708.9 b 2457 a 26.70 b
D, 236.7a 765.0a 2622 a 28.28 a
D 207.4b 6422 ¢ 2247hb 28.45a
(Line) ..y
Ly 227.7a 702.6 ab 2492 a 28.03a
L, 227.8a 7229a 2418 a 28.02a
Ls 207.5b 696.0 b 2415a 27.39a

I (g4l gae 3D 0 J&blcb)bé)bTJEj\QPﬁ).sdf}:.ng}}f\{sh;,:fjl:.a
Means followed by similar letters in each column are not significantly different at 5% probability level- using Duncan

Multiple Range Test (DMAT).
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Fig. 1. Effects of trrigation and plant density on plant height

b
35
- <
3
30 & /%
9 9
20 | h ). M
15 —
10 1
5 i
0
,,ngwwo_jmug Sy 8140 J ABE140 S B 5210 9 e
(after 70torip) (after1401forip)  (after 140 to flow ) (after210terip)

(irrigation) gl

Fig. 2. Effects of irrigation on CGR at flowing time
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Evaluation of summer safflower reaction to different intensities of
drought stress at Isfahan region

Naderi'. M. R., G. Nour-mohammadi’, I. Majidi’, F. Darvish®, A. H.shirani-rad®

and H. madani®

ABSTRACT

Two experiments were conducted in order to evaluate reaction of summer safflower to different of intensities
drought stress at Isfahan region. Three lines of safflower selected from Isfahan land race (Isfahan-8, Isfahan-22
and Isfahan—44) were planted at three densities (31, 20 and 13.3 pm™) under four irrigation regimes (after 70,
140 and 210 milimeters evaporation from calss A pan until maturity and after 140 milimeters evaporation untill
full flowering). Planting was done in north- west of Isfahan uzing a rondomized complete block design with a
split-split plot layout and three replications during 2001 and 2002. The effects of drought stress on some
characteristics including plant height, branching height, number of secondry-branch per plant, number of heads per
plant, LAI, total CGR, NAR, flower yield, grain yield, oil yield and HI were studied. The results showed that
decreased water supply in safflower canopy caused an intensive stress in canopy. Drought- stress in both years,
decreased significantly all characteristics under study except NAR and HI that were increased.In both years, at the
first level of drought stress, (Irrigation after 140 milimeter evaporation until maturity), the reaction of safflower
to drought stress was considerable, however with increase in drought stress intentsity, reaction of safflower to
stress decreased. Therefore, it could be concluded that safflower requires adequate water for optimun growth and

production this plant adapts to deficient water conditions.

Key Words: Safflower, Line, Drought stress and Oil.
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