s Jt
IPAY Lo ¥ o gladi ¥+ e

G Y A (K590 5095 Dlho p g @51 9 S B ST sy
FOlghe!l 50 dilylb cudl” 50
Effects of Drought Stress and Plant Density on Ecophysiological Traits of
Three Safflower Lines in Summer Planting in Isfahan
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Table 1. Variance analysis for SI. WUE, LAI and grain yield i 2001 and 2002

MS Wl o b
2002 AL L 2001 A L

TR Dok b e Sha il el 5 Ko DAk 3 e Ll el s Sler

o7 = s T o e 4l Ex K oE  pla als
5.0.V, o s ke df ST GWUE LAl Grain yield 51 GWUE LAl Grain yield
Reptication RS 2 0.810%* "0.008™ 1.28% 326105.95™ o25™ 0.013™ 0.840™ 465098.48"
[rrigation (T} skt 3 T3 0.092%* 32.76%%  29897736.75%% 1.901%* 0.081%* 30.170%*  240351829.93**
Ea il gl 6 0.013 0.006 0.19 40033747 0.010 0.004 0.180 201842.27
Density (1)) Sy 2 0.038™ 0.016% 050" 1332297.95* 0.013™ (0.022* 0.440™ 1233240.70% -
I1xD ol xS 6 0.016™ 0.006™ 0.29™ 515990.07™ 0.017™ 0.008™ 0.221% 494014.86™ =
E.b ks 16 0.0t6 0.004 017 292639.04 (4.007 0.016 0.144 247337.27
Line Y 2 0.001"™ 0.002"% 0,78 101198.84™ 0.001" 0.001™ 0.641%* 61753.37™
LxI okl % Y 6 0.001™ 0.003™ 0.46%* 17353i.47™ 0.001"™ 0.002™ 0.350%* 164620.24™
L xD P Y 4 0.001™ 0.002"™ 0.90## 139170.76™ 0.001™ 0.002" 0.620%* 156039.25"™
IxDxL oV sl x Sy 12 go01L™ 0.002™ (.37%% 140838.82™ 0.001™ 0.002%* 0.280% % 118890.70"
Ec il 48 0.001 0.001 0.069 85647.40 0.001 (0.041 0.070 81807.23
CV. % 23 2.1 13.3 1.4 2.4 12.12 12,61 12.39

ns, * and **: Non significant, significant ar 5% and 1% levels, respectively. o s3 Va3 8 Sl mhae 53 b e gl fre st o % s W

SI: Stress Intensity GWUE: Grain Water Use Efficiency LAl Leaf Area Index
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Table 2. Mean comparison of main effects of stress intensity (SI), grrain water use efficiency

(GWUE), leaf area index (LAI) and grain yield in 2001 and 2002

2002 vy Ju 2001 A J
Lol et ol 3 Shee aad Okl o ts 3 Ses
S T o ke o i S >
SI GWUE LAI Girain St GWUE LAl Grain
o {kgm™) vield (kgm™) yiekl
Treatment (kgha") {kgha")
Irrigation
1 0.00L ¢ 0.3%9a 383a 4116a 0.0001 ¢ 03%a 363a 3695 a
2 0419b 0.30b 195b 2394 b (1.4460 b 029%h 1.88h 21i2b
3 0549a 026b 1.68 b 1858 ¢ 0.5710a 026b 1.539b 1662 ¢
4 0528a 028b 1.38b [941 ¢ 0.5430a 029b 1.26b 1766 ¢
Density (Plant/m?)
31 0408 a 031ab 226ab 2600 ab (14080 a 0.31ab 2.14a 2318 ab
20 0373a 033a 2304 2757 a 037100 034a 217a 2489 a
13.3 1343 a 0.29b 2.08b 2374 03900 a 0.29b 1972 2119h
Line
Isfahan — 8 0374a 032a 237a 2638 a 0.3%10 a 032a 223a 2350
Isfahan — 24 (1372a 031a 210b 25444 0.3880a 031a 201a 2286a

Isfahan — 44 0377a 031a 2.14b 2549a 0.3890 a 030a 203a 2283a

S TS PO S Y. Ch.ﬂ_)a‘;s‘:‘_ghbhl:’-oijwLul X{Jj.p:/.&));‘fj&ﬁg_‘}_}fhpéh;’i‘:n
Meuns followed by similar letters in cach column, are not significantly different at 3% level. according to Duncan’s Maultiple Range
Test.

1. After 70 mm evaporation trom class Apan to ripening oS ka6 A S ) g e LV
2. After 140 mum evaporation from class Apan to ripening S ) B A TS i e LM
3. Afler 140 mm evaporation from class Apan to flowering AT A IS S ) s e eV G
4. Afier 210 mm evaporation from class Apan to ripening St ALY TR N SR LT
6)#@(@‘6)‘3&&\51}4}*33&5@& JJJJJAUJLQJQUTJWQH&‘)S@‘
ST LS Ol 512 Sas alS Ol e 487 orb S e e SAS M ke b Sl
QLAVUIJQ)H%:}Ja)uHJJ&:LFQIm Ls:;@q«&\{@uw)ugmjl}uf&j:dw
= s (Leonard and French, 1969) =7 As s £ T o e Olokity 2alS”
)'_;xij&;u.i_;‘abyiu;)i}fb Slaliin Oladil Ls_Lph)'l_w};:\SL-ﬁ%qq-}IL_.oud
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Table 3. <m1m:om_m=m_%mmm for BRVE: GRUE « ORUE (g.mj) and grain oil percent in 2001 and 2002

T L - CE Rt

MS S 10 e Slio
2002 YFAY JL 2001 WA b

T oA pandledly i panledly GEO el dess el andledly gl rasobedl, s

&1 ey als $Sis asla sl oy, oy Gls e asla Whaopy,
5.0V, ol ki sl df. ORUE GRUE BRUE Gop ORUE GRUE BRUE GOP
Replication B 2 0.001™ 0.004* 0.010™ 4.720™ 0.0010% 0.007™ 0.022™ 1.38™
Irrigation (I) Ny 3 0.018%* 0.470%=* 1.622%* 57.190%* 1.0120** 0.121** 1.401** 27.37*=
Ea et gl 6 0.001 0.004 0.025 3.760 0.0010 0.002 0.023 0.75
Density (D) S5 2 0.001™ 0.008* 0.094** 0.590™ 0.0010# 6.005+ 0.094+* 1.95™
1xD ST % (ST 6 0.001™ 0.004 ™ 0.038* 1.260™ 0.0010* 0.004™ 0039+ 244"
Eb ool 16 0.001 0.002 0.012 1.430 " 0.0010 0.002 0.010 1.40
Line oY 2 0.001™ 0.001™ 0.005" 36.400+* 0.0001 ™ 0.001 ™ 0.002™ 31.82%#
Lox] SolT x Y 6 0.001™ 0.002" 0.017*# 1.990™ 0.0001 " < 0.001™ 0.013% 0.87™
LxD WS 4 0.001™ 0.001™ 0.001™ 1.060 ™ 0.0001™ 0.001™ 0.003™ 3.18™
IxDxL VR T x ST 12 0.001 ™ 0.001™ 0.005* 0.560" 0.0001 ™ 0.001™ 0.007% 1.76"
E.c gl 48 0.001 0.001 0.004 0.540 0.0001 0.001 0.003 1.33
CV.% 11.610 11.800 10100 2.500 13.020 12.600 11.620 4.11
ns, * and **: Non significant, significant at 5% and 1% levels, respectively. AL E LR S F eI PV PPN YEL LS Qe
ORUE: Oil Radiation Use Efficiency GRUE: Grain Radiation Use Efficiency

BRUE: Biomas Radiation Use Efficiency GOP: Grain Oil Percent
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Table 4. Mean comparison of main effects of biomass radiation use efficiency (BRUE).
grain radiation use efficiency (GRUE), oil radiation use efficiency (ORUE) and grain
oil percent (GOP} in 2001 and 2002

2002 vray . 2001 yrae
Ohadity Olatiy el denys sl el bl Ay
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o &l s oale Y s 282 ole
s ORUE GRUE BRUE Gor ORUE GRUE BRUL Gop
Treatment {g.mf) (gmj) (2 mj) (%a) (g.mj) (g.mj) (g.mj) (%)
Irrigation
| 0.10a 034a 001a 30.86a 0.118a 031a 1932 2971 a
2 0.06b 022b 0.62b 2775b (0L032b 0.19b 0.34b 2814 b
3 05hb 0.18b (50 ¢ 28.02b 0.044 b 0.16b 046 b 2777 be
4 0053 b 0.19h 048 ¢ 28.14b 0064 b (L18b 045b 2743 ¢
Density (Plant/m’)
31 0.067a (123 ab 0.674a 28.78a 0.080a 021 ab 362 a 2826a
20 0071 a 025a 0.684a 2875a 0.075a 022a 063a 28494q
133 0.061a 0226 0.591 b 2854a 0.054 b 0.19b (134 b 2803 a
Line
Isfahan - 8 0.066a 0.230a 066a 2782¢ 007a 021a (13%a 2755h
[stahan — 24 (1.068 a 0.229a 0.642a 2979a 0.08a 0.20a .58 » 2933 a
[sfahan — 44 0377a 0228a (L65a 28.46 b 0.08 a 0204 0.60a 2791h

b gk e IV o 520 el 53 Sk (glataliin O g ST el gt a3 S 2 Ly sl Soa
Means followed by similar lctters in each column, are not significantly different at 5% level, according to Duncan’s

Multiple Range Test.
For irrigation treatments see Table 2.
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Table 5. Variance analysis for SLA (cm’g™") and plant damping off (%) in 2001 and 2002

MS Dl 0 puSila

PREgYS 2002 AN Jle 2001 A L.

@Y S O Ol 25up 5 p e e G Ol o3 5 g
5.0.V. ol ke df. Plant damping off SLA Plant damping off SLA
Replication (R} e 2 69.43"™ 1396.79** 95.50™ —
frrigation (I) ol 3 14.13™ 3666.86%* 315.65*% —
Ea it (gl 6 41.96 5068 48.71 —
Line (L) oY 2 18.04™ 351.09* 2.68™ —_
Lx | ot x oy 6 19.73™ 341.02* 15.67™ —
Eb o gl 12 21.24 84137.00 9.15 —
C.V.% 37.18 6.96 20.87

ns, * and **: Non significant, significant at 5% and 1% levels, respectively.

SLA: Specific Leaf Area
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Table 6. Mean comparison of main effects of plant damping off and specific leaf area (SLA)
in 2001 and 2002

2002 Ay J 2001 A S
S By e 23125 1 el G € Ol e 032985 5 ek
S Plant damping off SLA Plant damping off SLA

Treatment (%) (em’g™) (%) (em?gh)
Irrigation

1 46a 1544 a 38b —

2 43a 141.8b 46b —

3 47a 1236¢ 37b —

4 59a 108.5d 157a -
Line

Isfahan - § 38a 1264 b 62a —
Isfahan — 24 56a 1372a 67a —
Isfahan — 44 4.6a 132.5 ab 59a -

L (558 gmn I 33 0 pedane 53 S slatalsdi 8 a5 ety D g s 5 ke g b sla Sl
Means followed by similar letters in each column, are not significantly different at 5% level, according to Duncan’s

Multiple Range Test.
For irrigation treatments see Table 2.
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