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Effect of rate and time of nitrogen application on grain yield and yield
componentsin spring safflower (CarthamustinctoriousL.)
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Table 1. Results of soil analysis in experimenital grior to planting

Gos Gl S SN B Sl B Ol 6 I 05
Ju Depth gLl K EC P(ava) K(ava) ghdlae,s  JT s TN SaT
Year (cm) pH (dsnit) (mgkg?) SP% ocC —'/ 4+ cacq Texture il
2002 030 7.34 0.45 21 360 55 13 0.11 31 SiltyClayLoam . _s A
2003 030  7.42 0.40 18 340 54 1.1 0.09 31 SiltyClayLoam .y _s -
2004 030  7.50 0.36 14 295 51 0.7 0.08 36 SiltyClayLoam .j s -

058,550 558 Lodts 5 p3las slajles 3 oylg &}?‘G‘bdﬁ))bﬂa&)u\.p)bcéjgl—&Ls‘k‘cd‘:bjgla&%sjﬁwlfj‘j&ﬁ.*d)d?
Table 2. Combined analysis of variance of graimdyigield components, oil percent and yield of sgrsafflower in different rates and split applicatof nitrogen fertilizer

oo o Silen
Mean Squares
als 51205, ISR

33T e s als 3 Slas 1000 Grain o) 38 55 @ls slda e 03 0558 SlAs ContentOil a3 SNles Nky gl
S.0.V. [ df Grain yield weight Grains/head Heads/rh (%) Qil Yield Plant Height
Year (Y) Ju 2 12622 0.631™ 1.03™ 132™ 0.816™ 2689™ 180
Replication/Year (Rx Y) 1,857 b 4 11835* 1.07™ 1.95™ 126M™ 1.51™ 3538™ 6.62
Fertilize (A) 355 e 4 1112913+ 115* 16.4* 19214** 207* 88004** 155**
(AxY) 355 e x Jlu 8 7162 0.404™ 0.243* 25.2"™ 0.032" 6281" 6.49
Ea Call gl 24 7843 1.41 4.01 77.3 0.717 1222 4.13
Split (S) bk 2 618600+ 23.7* 67.0%* 9322 * 6.51" 53252¢ 21.36*
(Y xS) L x Jlo 4 7432 0.266™ 2.03™ 203" 0.036™ 5878 10.26
(AxS) L5 % 355 e 8 131711* 1.22™ 5.63 * 6425 * 0.433™ 11998* 8.36*
(YxAxS) Lo X 345 jldie x Jlu 16 10267 0.206™ 0.173* 68.8™ 0.023* 766" 4.69
Eb o sl 60 13680 1.17 1.096 75.2 0.767 1970 3.53
CV% - 5.45 3.30 5.66 7.11 3.03 6.41 7.21

* and *: Significant at 1% and 5% levels, respeely

ns: Non significant
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Table 3. Effect of rates and split application iffagen on head/frin spring safflower

Nitrogen rate (Kg/ha) (s s r,f,l;) RETYMBRTA

Split Lo 50 75 100 125 150 oSke
Mean

Double Splitting & e 53 Lo 214cd 217bc  226bc 231b 234b 224a

(PP and LR) (@55l g 54l

Double Splitting &l a0 93 by 204d 208d  218bc 215cd 223bc  214b

(PP and EF) (> 851 854

Triple Splitting ¢l Al paw by 213cd  215cd  240a 236b 236b 228a

(PP, LR and EF) (2> B3 555 2555 st asl)

Mean &k 210b b213 228a 227ab 231ab

I ls gae gl D Jk}\é.n)sé_,: oy}TwLﬂ‘ﬁgﬁwJ?&iy‘bd‘J‘} ;Jkgc]ad}a)sgéu;ﬁiﬂ:.c
Means, in each treatment level, followed by simiddater(s) are not significantly different at th#%evel-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Table 4. Effect of rates and split application tfogen on grain/head in spring safflower

Nitrogen rate (Kg/ha) (s ;s p S8 055 20 e

oS
Split b 50 75 100 125 150 Mean
Double Splitting &l a5 Lo 32.0d 32.0d 32.7cd 33.3bc 33.7bc 32.7b
(PP and LR) (505 5l s 54l
Double Splitting sla> 053 by 33.3bc  343ab  34.7ab 35.0ab 33.0bc 34.1a
(PP and EF) (> 51 854
Triple Splitting Npor gl adsman b 33.0bc  343ab 36.3a 35.0ab 34.3ab 34.6a
(PP, LR and EF) (23 51 185555,
Mean s 328b 336b 346a 344ab 33.7ab

Il gmn 55 D Sl pelas 3 (ST 0 g03T ol 3 5 e G5 0S5 il (g1l 5led 2 s NI
Means, in each treatment level, followed by simiddter(s) are not significantly different at th#3evel-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Table 5. Effect of rates and split application @fogen on 1000 grain weight in spring safflower

Nitrogen rate (Kg/ha) (s 53 p 58 055 20 sl

oS

Split b 50 75 100 125 150 Mean
Double Splitting & Al a5 Lo 31.5ab 31.9ab 32.4ab 32.8ab 32.4ab 32.2b
(PP and LR) (555 5l o sab)

Double Splitting sld> 093 b 31.8ab  33.0ab 33.2ab 34.0ab 32.9ab 33.0ab
(PP and EF) (> JS 5 b 5ab)

Triple Splitting Gld> pawbos  32.3ab 33.2ab 34.4a 34.4a 33.8ab 33.6a
(PP, LR and EF) (23 05 51 US55 im0 ot al)

Mean oSl 318b 32.7b 33.3a 33.7a 33.0ab

ISl pme S5l 70 Jk}\é.n)sé_,: oy}wa‘ﬁgﬁmg})’&y‘bd‘)‘} ‘,L‘,_:c!a.u,a)uéug)._i;\:,
Means, in each treatment level, followed by simiddater(s) are not significantly different at th#%evel-using Tukey's Test.
PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Table 6. Effect of rates and split application @fogen on grain yield in spring safflower

Nitrogen rate (Kg/ha) 230 S AS) 035 s
O

ool
Split Lo 50 75 100 125 150 Mean
Double Splitting & Al e 93 Lo 2026cde 2281cd 2515bc  2478bc 2412bc  2342b
(PP and LR) (555 s 56l
Double Splitting sld> 093 bos  2108cde  2356bc  2614ab  2514ab 2467bc  2412ab
(PP and EF) (3 551 s 50L)
Triple Splitting & o o dw Lo 1984e 2270cd  2752a 2731ab 2684ab  2484a
(PP, LR and EF) (23 51 JS 555953 st el
Mean Sl 2039c 2302b 2627a 2575ab 2521 ab

1 s e 3l 0 Sz o 53 (ST 0 ga3T el 1 S it o 0S5 il (g1l 5leS e a ) REI
Means, in each treatment level, followed by simiddater(s) are not significantly different at th#3evel-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering

5 Syl s Sles LS Eel (0 u
i ¢l =1L (Rajput and Gautam, 1992(4:)[?
PreS 3 g 48 W3 S G1GE s Il b o
3N O bl Sl K il s Slae
) el ey S 55 055 5 (’Jf}lzf‘“'
ol e 53 (LS s Df,_L;\ﬁa,nr«

o¢

O3 e 45 U5 S edalie OL b Ll 5 5 o)l
osb 4 S 53 p SAST Y0 B s 5105 5 polis
05 SN0 o 5 0355 o e I L S
O Uy a3 5 s 5 Shes S )
3 oile ol 5, Shee 5L 55 p 5 LS Yo B YO

2 a8l Ls:JT Congdaes Lol i s —



Ty 055 5 5 e e 5 pldde S17

Sl o 53 ads e b ol s 4 (Tl o
A 5hS N0 5 VYO pslis (S35, 5 g 5 4b)
e (el s ay Sl IS 5 ) 58
AV dgdr) 4 ool (g i ) Ae)s ol
Ao, pals 35 (Nasret al, 1978 O1,Sen 5 uai
s LS B8 1,5 059 8 S s S5 by,
SLaS 5 ple g aal gladead omd GRl331 L 055 55
25— o 2y Sl Uy fals esl
Lo eols jlosly am s s (Marschner, 1995
ls gy A ys g 0558 O pan S S sl OLE
L (Y Joar) 2 Sla e do s S e mhaw s
(ot PSS B gy Ao )3 D)9 i D s Sl B
9IY0 slajled 45 3l OLES L pKile dunlie il
e Comd S e JUSe 55 03555 p S ghS VO
doss SalS g dml bl Sl Kus
Verg VO 0 O mae sl jled amy ol B
Y dgdr) didd SLSa 53 8355 p S kS
S s O oy, s Ses bl 4 ml
s 53 O Lo 5 055,20 358 O e 1S

4_«@.\.;.& (Y d)v\_&-) R )‘JM v\_'.d).ﬁ Co_v

Lo y3 &8O Jleil o 53 535S L Jale
D55 1 ado o dew Lo (Y Jgdr) 555 1o e
QT&!&,»;:MQM&MG\::JQ&
YEAL (o) ado o aw Lo L asils 5, Shae . oils
6‘4J>fjéw4{w4séﬁ)t&b‘)brf}l:§
O s p5 3 A b 55 (8 Jgdsr) sls DL Sl 3l
(Burhan,et al., 200D &)L 5 Ols 035 Jowds
OAd Jusb Jolhe 53 055,58 o e oS Lisls QLS
S 3 ails 0 SAS W W5 L a3 S 5 4L
OLSa 53 0 8 S VRA L 0T O e ple 4y o
ezl o )3 a5ls 5, Shae Jls (ime il 31 sy
;l_:,oj_,sz&”_;gp@..x_&.x_.@;&_i
5 p3lie cmlie 51 55 (Gilbert and Tucker, 1987
55,8 11y (S5a 0 slas S O an la Ol
EFEIPTOEE SURSJING SR vy
o 5 man LGS 55 p S AS YV 0) 5 Shes
.Jﬁ)%}b}&u&)tjﬁ)b_’w&‘jﬁjﬁ
=il lajles 55 alls iy, Aoys amylis
Vv g V0 Gran b By, d s o Sl oS 5l 0L
s b5 O e 5 LS 55 059, p S S

oole K8 wls gy Aoy 058,50l 5 polie 12V Jpu

Table 7. Effect of rates and split application @fogen on oil percentage in spring safflower

Nitrogen rate (Kg/ha) OESa 3 p S oS 059 i Ik
oS

Split b 50 75 100 125 150 Mean
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Means, in each treatment level, followed by simiddater(s) are not significantly different at th#%evel-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Table 8. Effect of rates and split application fogen on oil yield in spring safflower

Nitrogen rate (Kg/ha) (s ,s p £k 055 25 i

oS
Split b 50 75 100 125 150 Mean
Double Splitting & Al e 93 Lo 597cd  686¢C 727bc 708bc  715bc  687b
(PP and LR) (55 s 56l
Double Splitting sl 093 bz 610cd  696C 725bc 706bc  720bc  691b
(PP and EF) (3 S5 s 50L)
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(PP, LR and EF) (23 51 5555953 st el
Mean ol 595c 690b 755 a 728ab 741ab

1l e 3l 0 Sz o 53 (ST 0 g03T ey S ke 5 0S5 il (g1l 5leS e a s NI
Means, in each treatment level, followed by simiddter(s) are not significantly different at th#3evel-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Effect of rate and time of nitrogen application on grain yield and its components
in spring safflower (CarthamustinctoriousL.)

Soleimani, R}

ABSTRACT

Soleimani, R. 2008. Effect of rate and time of nitrogen applicationgrain yield and its components in spring safflower

(Carthamus tinctorious L.). Iranian Jour nal of Crop Sciences. 10 (1): 47-59.

This experiment was carried out for evaluationhef éffect of rate and time of nitrogen applicatoongrain
yield and yield components in spring safflower ihir@an-Chardavol in llam during 2002-2005 cropping
seasons. Experimental treatments were arrangedcésriél in complete randomized block design witheé
replications. Nitrogen rates (50, 75, 100, 125 466 Kg.ha) and split application of nitrogen in three levels
(first split: 50% : 50% ratio at pre-planting aradd rosett, second split: 50% : 50% ratio at prepig and early
flowering and third split: one-third : one-thirdone-third ratio at pre-planting, late rosett andyefliowering).
Combined analysis of variance indicated that irtiwa of nitrogen rate x split application was sfigant
(p<0.05) on grain yield. Mean comparison showed 188 Kg.ha of nitrogen with triple splitting application at
pre-planting, late rosett and early flowering staggoduced higher grain yield (2752 Kg'aThis was
achieved due to increase in head/{240 heads), grain/head (36.3 grains), and 10@ greight (34.4 g).
Application of 100 kg.ha nitrogen and its triple splitting produced theHgt oil yield (755 Kg.hd).

Key Words: Safflower, Nitrogen, Grain yield, Yield componenittead, Oil yield.
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