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Effect of rate and time of nitrogen application on grain yield and yield

components in spring safflower (Carthamus tinctorious L.)
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Table 1. Results of soil analysis in experimental site prior to planting

kel (Sl ol BB Sl NI
J Depth gLt S EC P(ava) K(ava) plslda s ST oS N oSl
Year  (cm) pH (dsm™) (mgkg™) SP% oC — e CaCO, Texture
2002 0-30 7.34 0.45 21 360 55 1.3 0.11 31 Silty Clay Loam 5 JS° sl
2003 0-30 7.42 0.40 18 340 54 1.1 0.09 31 Silty Clay Loam 5 JS° sl
2004  0-30 7.50 0.36 14 295 51 0.7 0.08 36 Silty Clay Loam  »J JS sl

05372538 Las 5 ,5lis gbaylad 3 oyle SO NS dls 2555 Sae 5 do s 0 Shae gl el 3 Sae S 0 ills 4 iad . Jads

Table 2. Combined analysis of variance of grain yield, yield components, oil percent and yield of spring safflower in different rates and split application of nitrogen fertilizer

Sl o Sie
Mean Squares
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3137 4y wls 5 Slas 1000 Grain o) 48 3 4ails sldas BB 0 a6 3ldat Content Oil ) 3 Shes iy t'...i;j

S.0.V. S i df Grain yield weight Grains/head Heads/m” (%) Oil Yield Plant Height
Year (Y) Jle 2 12622 0.631™ 1.03™ 132" 0.816™ 2689 ™ 180
Replication/Year (Rx Y) PR 4 11835™ 1.07™ 1.95™ 126™ 1.51™ 3538 ™ 6.62
Fertilize (A) 345 4 4 1112913 ** 115%* 16.4* 19214%** 207** 88004** 155%*
(AXY) 345 JlddeX Jlu 8 7162™ 0.404™ 0.243™ 252™ 0.032™ 6281"™ 6.49
Ea all glles 24 7843 1.41 4.01 77.3 0.717 1222 4.13
Split (S) 2 618600 ** 23.7%* 67.0%* 9322 * 6.51™ 53252 % 21.36%*
(Y xS) X Jl 4 7432 0.266™ 2.03™ 203 ™ 0.036™ 5878 ™ 10.26
(AxS) X 348 5 8 131711%* 1.227 5.63 % 6425 * 0.433 ™ 11998* 8.36*
(Y xAXxS) X 345 e X Jlu 16 10267™ 0.206™ 0.173™ 68.8™ 0.023™ 766™ 4.69
Eb o gl 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, respectively deo s gy 385 Jlazs a5 ol oo

ns: Non significant Jls ns
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Table 3. Effect of rates and split application of nitrogen on head/m” in spring safflower

Nitrogen rate (Kg/ha) (8 535 £ S) 05525 s
Split 50 75 100 125 150
Mean
Double Splitting $l A g3 o 214cd 217bc 226bc 231b 234b 224a
(PP and LR) (505 3 zas s ub)
Double Splitting &l dl e g3 ks 204d 208d 218bc 215¢cd 223bc  214b
(PP and EF) foos 8 51 J5 5 at)
Triple Splitting & A i bais 213cd 215cd 240a 236b 236b 228a
(PP, LR and EF) (ot J5 31 b8 5 5amiss il s 5 wal)
Mean 210b b213 228 a 227ab 231ab

Al s ,;..;;,L&:%.JL.;A&..J; S5 Ol bl oS ke o S5 Bl (s)ls o plas

LR s

Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-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 of nitrogen on grain/head in spring safflower
Nitrogen rate (Kg/ha)  {,1Ss 3 p 5 8D 035 25 ,1dde
Split 50 75 100 125 150 Mean
Double Splitting Sldo s i 3204 320d  32.7cd 333bc 33.7bc  32.7b
(PP and LR) (555 3 a5 wb)
Double Splitting sl al= 0 93 iz 333bc 343ab  34.7ab 35.0ab 33.0bc 34.1a
(PP and EF) (o> 8 51 45 5 1)
Triple Splitting Sz o)l ks o4 i 33.0bc 34.3ab 36.3a 35.0ab 34.3ab 34.6a
(PP,LRandEF) (gﬁ:ﬁj\\_},i}}ubjj‘)
Mean 32.8b 33.6b 346a 34.4 ab 33.7ab

Al s e gl U JL.‘;J;:E..-J: S5 O] el 88 i U OSG Blas gl e e s isla
Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-using Tukey's Test.

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


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.1.4.7
https://agrobreedjournal.ir/article-1-245-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-29 |

[ DOR: 20.1001.1.15625540.1387.10.1.4.7 ]

" 58 A 3 e Ol gl 1

Ojjcu_lfi._ib-):dhg_u_b
h:—‘*a’-.)’f}j [

5 bl
I oy [y als e
N sal J=1p 00 0s 70 O Sl d 10 5
Oss i sl ade oo o 555,85 |42y,
A
1 aS 30> 0Lt Laesls il iy 4
s 3 Shas 05555 355 Lol 5 3l [iSen
(dsas)smsls sy = Jlez! C‘E" L
DMde Gl o o Ly Hlas 1 &> 5 Shes oy 2l
S S Oljes a5 059 23 S8 H3 0 S 4lS
Slads o aw b slajled Al ol LS s
o b JlS L Se eSS 5 ol
Sols xe sLgsls Sl s q‘;yls !

1 Rl B el 059 20 A ) A Rl Al
B el U il s See g ol v
D eSS s bl s 4y pli)
GLales 3 e et [ o Sle ol S8 o

(332 )8 53 0s i p S5hST s

Sl ads p i Loy Jlad 4y by e dils 5 Sas

S r;:lag

)1"‘*a‘°‘f3Jts“‘J3f

.lﬁcg}_}_gﬁf‘_ﬂd:—f_g)gjwbﬁ.mmb_ﬂ;ﬁqJ_g

e 3 an Lyl 8 05 ok
eSS s PR

e Sl ad> 0 93 bl 4 Cd 05 20 S 5
[ s Sy 3l g sl Jolm o3 ol
(- dsas)
2058 s 5 O e dol gl ule

Hls __:MJL.@J:JS\_iJLa:;-lcb_.‘_}:del}a;;j_,

Vplaeys Iyl 11

sl e dds S sy (k) Loy
O3s, % olSa 3 p SS 5 1 e

5ol ) 0)93 0058 8 (1 Jads) el iy
O g YVeb ol b =gl )5 gesls il sl
3y a1 4l 5m O3 il s Ok O
PSS O sl .(Marschner, 1995)
Sald )lSa s SAST 5 sl b lSa
S s e
3 e )lSa po eSS s slasles L O
23058 Gl ade o an e )l -3 5
2300 glads o 95 o )lad 505, 5 op YL

09,5 o 5Pl 03 o S pars s el J

o)l &K I8 4y L5158 059 p 059 20 Loens 5 polis S1- Jgds

Table 5. Effect of rates and split application of nitrogen on 1000 grain weight in spring safflower

Nitrogen rate (Kg/ha) (15 ;30 5 48) 05s 2 s

Split 50 75 100 125 150 Mean
Double Splitting 8l o o 95 by 31.5ab 31.9ab 32.4ab 32.8ab  32.4ab 32.2b
(PP and LR) (s 5 a5 wb)

Double Splitting &l d o g5 s 31.8ab 33.0ab 33.2ab 34.0ab 329ab  33.0ab
(PP and EF) (o3 JS 31 05 5 41)

Triple Splitting &l A i bais 32.3ab 33.2ab 34.4a 344a  33.8ab 33.6a
(PP, LR and EF) fns I8 5 b8 53 i il pa i el

Mean 31.8b 32.7b 333a 337a 33.0ab

il .:J}W%IJL.'J—J\?:h.ﬂJJ S5 0] el 85 ta e S Jilde 61ols 6 ke
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Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-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 of nitrogen on grain yield in spring safflower

Nitrogen rate (Kg/ha) 2205 hSD 03s 28 ldae
(o
Split 50 75 100 125 150 Mean
Double Splitting &l A e 93 s 2026cde 228lcd  2515bc 2478bc 2412bc 2342b
(PP and LR) (505 3l ma s ub)
Double Splitting &l Ao 93 s 2108cde  2356bc  2614ab 2514ab 2467bc 2412ab
(PP and EF) (o2 08 31 5 5 1)

Triple Splitting

(PP, LR and EF) (ons 5 51 b3 5 5 is0 jl s 5 cwl)

sl ﬂl#f&u.h.:...i: 1984¢

2270cd 2752a 2731ab 2684ab 2484a

Mean 2039 ¢

2302 b 2627 a 2575 ab 2521 ab
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Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-using Tukey's Test.

PP = Pre-planting
LR = Late Rosett
EF = Early Flowering
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Table 7. Effect of rates and split application of nitrogen on oil percentage in spring safflower

Nitrogen rate (Kg/ha) (S o 0 TS 05 25 I
Split 50 75 100 125 150 Mean
Double Splitting (sl b= e g3 29.4ab 30.1a 30.1a 28.6ab  284ab 293a
(PP and LR) (555 3 a5 wb)
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Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-using Tukey's Test.

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


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.1.4.7
https://agrobreedjournal.ir/article-1-245-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-29 |

[ DOR: 20.1001.1.15625540.1387.10.1.4.7 ]

D el R
D (Rujput and Gautam, 1992)
g Sbled o gl Oladed )3 4K sk

skl s 8953 Sas S 36 S LS
g sSa e Sds
(Singh, et al.,1994) oI, Sen 5 S,k
038,20 )8 53 p S0l 5 me &5 Lsls 0L
PESK )3 Shee 1B e 0 e
Fuphe s 38 bl Jule e b
ot (s 3 15 e o)
zor el Jole oo sl ds e s Ll 551
SAYL oLel 0,5 )5 2 IS5 51 J8 5 s )
23 53 SN L35I K gl 4 ol
Ly bajled po 5 )8 o e S ke ol
3 ks 5 (S0, 5l pa o 5 b))l At e 5o
3 (285 51 g5 54 )l
(0 dsde) 35 kS o eSS
23 058,58 B e 4S5 315 OLI bl ) S
238558 3N g Sl eSS, Sl Al e
3433 SMas o i S ok A e
Ciss eSS Oranlbims fe 0 b sl
g 93 AE A g kS s
23 Gldlo o a Lo b e 20 53 058 1A &S
Pl B c LS eSS
(1 Jsa) 20 iy (polis s o
LSy e S LS
O an L O 2S5 50554
saab) Gl n 95 L L O5s 25 0 STAST 1
3 aa b 55 4ils S 058 op e 5 (S5 3 s
a5 5 Sy 055 i e S4AS
(3 sbadsts) Ll caws 4 01

8 Lo )3 4l sl

5005 e el Jol e 03 855 5 !
ol -hgl«_krjs}:_brmq_i;@(whsﬁjld.}}
5, 8Nee g s 3 Sas )3 (gol3 ae il Bl Co e

"0l #) p ke

eSS O meaSabolLla
oYL o lds e 4 bt U 5S35 059 20
Sa ps e Sels Lyas S )8 )bl ey S
(0 dsdz) 5,8 W51y ks s Shas o i b
SLSa 3 0 p S S g
(225 5 8 5 o) Glad> po 55 s
D an 3 i 058 D s S gle )
)2 r;}_lj 3 psladl
et Slado ja 93 O3 pae Sa S, 5l g 0 S
(Burhan, et al., 2001) &1 )Sws 5 Ola .3 p3lie

x}LEA 3)}&_))

O e SLpila) S5 el Coula L o
a1y DL (5SS s Shes 5 5958050 2 0555
8213 513 A ae L) O e Calibes il SIS
ch_uJJ(LthJ_’fj Bl Ol s b (LS ol e
DA Sl e a1 sy 3 Sas s ys oSy
08 sla Ol 53 035 2 B pan b 8553 Ses
Ol (5 0l )3 0 55 o)l 65 3 e & S
B SR 3 Ry e SIS Rl ledas
oS s oL S G
35013 (san o3 Sy mhaw 5305y T e
Oia i )Se 3 p S S O i)
LOWSe 5 S8 ) by s Shee o 2t
(a6 s O 55 A5
e S HLSs 3 O5s S e S5 AST s
Sl L aslis 5o 5wl )bl Sslss oS
S 35 3, Nes LS 36 S S
S JLSa 53 035 0 S HS
s (LS p3 0 S LS ) by s, Shee
I3 obel 05,5 op 5 08 s3 jled ple g
Gamg b ey s Shes Sl (i)
(vl Jads) bajles ol 53 ls 5 Shee Ol i
(Nasr , et al., 1978) o1 ,LSws 4
S s S N 85
e o las s Sas gl 055 25 58 53 p S AS

_;L;..:T .mb

JEt e


https://dor.isc.ac/dor/20.1001.1.15625540.1387.10.1.4.7
https://agrobreedjournal.ir/article-1-245-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-01-29 |

[ DOR: 20.1001.1.15625540.1387.10.1.4.7 ]

N 058 3 ea e s e 1"

°Jl'5'i“5:;}l§613}.9)’)“*;;3053}:3‘21“353313&‘;!_ J_g.i;-—

Table 8. Effect of rates and split application of nitrogen on oil yield in spring safflower

Nitrogen rate (Kg/ha) (S 2 o TS 05s s e

Split 50 75 100 125 150 Mean
Double Splitting 8l o o 95 by 597cd 686¢ 727bc 708bc 715bc 687b
(PP and LR) (555 3 a5 wb)
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(PP and EF) s S 31 05 54
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(PP, LR and EF) fors J& 51 15 55200 il s cal)

Mean 595 ¢ 690 b 755 a 728 ab 741 ab

Wl s e sl %o JL.}1\7:LM_1; S5 0] el 85 ta e S Jilde 61ols 6 ke s aisle
Means, in each treatment level, followed by similar letter(s) are not significantly different at the 5% level-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 (Carthamus tinctorious L.)

Soleimani, R.

ABSTRACT

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

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

This experiment was carried out for evaluation of the effect of rate and time of nitrogen application on grain
yield and yield components in spring safflower in Shirvan-Chardavol in Ilam during 2002-2005 cropping
seasons. Experimental treatments were arranged as factorial in complete randomized block design with three
replications. Nitrogen rates (50, 75, 100, 125 and 150 Kg.ha™") and split application of nitrogen in three levels
(first split: 50% : 50% ratio at pre-planting and late rosett, second split: 50% : 50% ratio at preplanting and early
flowering and third split: one-third : one-third : one-third ratio at pre-planting, late rosett and early flowering).
Combined analysis of variance indicated that interaction of nitrogen rate X split application was significant
(p<0.05) on grain yield. Mean comparison showed that 100 Kg.ha' of nitrogen with triple splitting application at
pre-planting, late rosett and early flowering stages produced higher grain yield (2752 Kg.ha™). This was
achieved due to increase in head/m’ (240 heads), grain/head (36.3 grains), and 1000 grain weight (34.4 g).

Application of 100 kg.ha'1 nitrogen and its triple splitting produced the highest oil yield (755 Kg.ha™).

Key Words: Safflower, Nitrogen, Grain yield, Yield components, Head, Oil yield.
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