AS g 1) Allie Ylgie 9 Jyles axalye DaneshResan.com wuslv as allite ogal 355 Jold dng o
m%aﬁquml;aw,‘u allis u’-lluf)ldm

"Olpl (£l pole dlome”
VFAT Ol ) € 0 ylods o M

G99 SIS a5 90 b Bapan T gl Sl » 49 o515 § bl Sl S
SIOSF 5 g o5 U5
Effect of planting pattern and plant density on growth indices and radiation use
efficiency of apetalous and petalled flowersrapeseed (Brassica napusL.) cultivars
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1- Canopy Architecture
2- Apetalous flowers
3- Leaf Area Index

4- Crop Growth Rate
5- Net Assimilation Rate
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Table 1. Analysis of varience for growth indicesapetalous and petalled flowers rapeseed cultadsfiewering

stage, in different planting patterns and plantsites.

Mean Square o » Kl

)

35!
SOV . of LA TDM CGR NAR
Rerelication (R) IS 2 0.000:™ 57.3:™ 0.000002™  0.00004-™
Planting patter(PP) s 50,7 1 0.119C 254184.0°  0.177¢ 0.041%"
Error (a (L) sl 2 0.000: 11.4¢ 0.00005: 0.00001:
Cultivar (©) 5, 1 0.093(" 232484.6"  0.021" 0.015:"
Plantdensity (D) Sy oSy 2 1.909C" 756382.3"  0.459¢" 0.15¢"
PFxC Wy nlT 1 0.027:" 13884.6" 0.018:" 0.00004. "™
PP x D Gy aSTx sl 51T 2 0.021"  3552.1" 0.00€"9 0.0(75%"
CxD Sy aS1 5% b, 2 0.018"  25025.4." 0.006:" 0.00005: "™
CXPEXD wyaS15x a5 il,Txed, 2 0.0067" 2714.1" 0.0097" 0.0006:"
Error (b’ (O)sllast 2C 0.000: 15.5¢ 0.0001¢ 0.00007

**: Significant a the 1% probability leve.
ns: Nor-Significant
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Table 2- Mean comparison of plant traits in pethed apetalous flowers rapeseed at flowering stage

square (S.P.P.) and rectangular (R.P.P.) plantitigns.

Cultivar o5 LAI TDM (g/n") CGR (g/nt/day) NAR (g/nf/day)
SP.P s, )T
Petalled Bt g4 3.15b 13450D 252b 0.17b
Apetalous & I8 su 3.30a 1545 a 2.62a 0.21a
R.P.P L 1T
Petalled Bt g4 3.09¢ 1216d 243c 0.10d
Apetalous & I8 o 3.14b 1337 ¢ 2.43¢c 0.14c
Main effect of planting patterosis’ 1,7 Lol I
S.P.P. rr il 3.23a 1444 a 257a 0.18a
R.P.P. e )T 311b 1267 b 2.43b 0.11b

Il gre Dl 10 Jlezl pelaw 53 (S5 03T bl S 2ie o (6l13 (O g 2 )3 “51,&;,5@1:&
Means, in each column, followed by similar lettez aot significantly different at the 5% probalyilievel- using
Tukey's Test.

SEr cals JaalT 55 s éfxlfoju\.fjjbéfxlféb'lfrj)}; GAL;C)W wil.:a duns 2o =Y J gl
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Table 3- Means comparison of plant traits of pethlind apetalous flowers rapeseed cultivars aefiog

stage in square (S.P.P.) and rectangular (R.Pdhijing patterns and different plant densities.

Density .5 5 LAI TDM (g/m?) CGR (g/nf/day) NAR (g/nf/day)

SP.P. s )T

33 3.04c 1362 c 2.53c 0.14c

67 3.68 a 1712 a 28la 0.34a

133 2.98d 1261d 2.38d 0.08d
R.P.P Ll ol

33 3.01c 1206 e 2.40d 0.09d

67 3.56 b 1571b 2.62b 0.22b

133 2.77e 1054 f 227e 0.04 e

Main effect of plant densitys’i ; Lol I

33 3.03b 1283 b 2.46b 0.11b

67 3.62a 1641 a 271a 0.28a

133 2.86¢C 1157 c 2.32c 0.05c¢c

I s ae sl 0 Jlazl pelas S5 05057 bl 5 S 22a O sl)1s O g2 a5y ‘5La&:<il:.a
Means, in each column, followed by similar lettex aot significantly different at the 5% probalyilievel- using Tukey's Test.
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Table 4- Mean comparison of plant traits of pethed apetalous rapeseed cultivars at floweringesia

different plant densities.

Density (s 5 LAI TDM (g/m?) CGR (g/nf/day) NAR (g/nf/day)
Petalled 158, 8
33 3.02¢c 1249 d 2.44d 0.10d
67 3.56 b 1515 b 2.67b 0.26 b
133 2.78 e 1077 f 2.32e 0.04 f
Apetalous ¢& & o,
33 3.03¢c 1319¢ 2.49c 0.14c
67 3.68a 1767 a 2.76 a 0.30 a
133 2.95d 1237 e 2.32e 0.08 e
Main effect of cultivar,s, Jo! ji
Petalled B gy 3.12b 1280 b 2.48b 0.13b
Apetalous &5 o5, 3.22a 1441 a 252a 0.17 a

I 3 e D3l 10 Szl el 53 (S5 0 ga3T el S 20 G (6113 (gt a3 (sl SOl
Means, in each column, followed by similar lettex aot significantly different at the 5% probalilievel-using Tukeys Test.
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Fig. 2. Dry matter accumulation in petalled rapésaerectangular planting Fig.1.Dry matter accumulation in petalled rapessestjuare planting pattern and three
pattern and three plant densities. plant densities.
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Fig. 4. Dry matter accumulation in apetalous rapdss rectangular planting Fig. 3. Dry matter accumulation in apetalous rapds# square planting pattern and
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Fig. 6. LAl variation in apetalous rapeseed at sgualanting pattern and thred=ig 5. LAl variation in petalled rapeseed at squalemting pattern and three plant
plant densities densities
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Fig. 8. LAl variation in apetalous rapeseed ataegtlar planting pattern and thre&ig. 7. LAl variation in petalled rapeseed at ragidar planting pattern and three

plant densities. plant densities.
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Fig. 14. NAR variation in apetalous rapeseed ahasgplanting pattern and three plant
densities.
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Fig. 16. NAR variationin apetalou rapeseed ¢ rectangule planting pattern and thre
plant densities.
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Fig. 13. NAR variation in petalled rapeseed quage planting pattern and three plant
densities.
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Table 5. Analysis of variance of radiation useafincy and light extinction coefficient in apetascand petalled

rapeseed cultivars in different planting pattennd plant densities flowers.
Mean Squaresis » Kile
G5 SNzl o o

5T AL S pan ST

SOV i e df Radiation use efficiency ngcr;te?_f);:g:lon
Replication (R) IS 2 0.000001% 0.00002'®
Planting patternPP sl T 1 0.0924" 0.005"

Error (a) (L) sl 2 0.00000033 0.0000322
Cultivar(C) ©) o, 1 0.44578 0.0138

Plant Density(D) D) 554515 2 0.529¢" 0.1159

P.p xC WX 2 T 1 0.002% 0.00189

PP xD G oS x sl T 2 0.0429% 0.000843

CxD 6 oS5 % o3, 2 0.0687 0.0007"

CXPP XD w81 5x csls 2T x o3, 2 0.001% 0.000126

Error (b) (Ol 20 0.00000043 0.0000314

"and”:Significant at 5% and 1% probability levels, resipeely.  1s,s\ 58 Jluasl =l 53 Jlsine 5 6 7% 5 *

ns: Non-Significanat. Sls gne 5 NS

3 5,138 I8 G518 135 55 53 (555 SNl b 5 B e (G THS S0l 4l -7 J st
alisee clacslS )T 55 8 &
Table 6- Mean comparison of radiation use efficieand light extinction coefficient in apetalous gretalled

rapeseed cultivars in square (S.P.P.) and rectan@®IP.P) planting patterns

Cultivar 5 (f"j.&”’?) A D 2T sl s
™’ Radiation use efficiency (g Min?) Light extinction coefficient
S.P.Pr o nlT
Petalled Bt gy 221c 0.48c
Apetalous & I8 s 242a 0.53¢
R.P.P s il 7
Petalled Bt gty 2.10d 0.47d
Apetalous <& 08 o 2.34b 0.49b
Main effect of planting patterosts 1,7 Lol
S.P.P o iyl 232a 0.506 a
R.P.P e 2l T 2.22b 0.482 b

Il me Dl 70 S ela 53 (S5 03T el S 2te o (515 Ogi 5 (gla Sl
Means, in each column, followed by similar lettez aot significantly different at the 5% probalyilievel- using Tukey's
Test.

OLSan 5 551 s gt G O e THLS LT oo 8 55T o e Js3B 0 S Y15V
aw LIS 69y oS sislesT 55 (Rao,et al., 1991) VOV gAY (FY @LfrfljrijSxajb;,\f
u\_b}.zo:‘:(at_?r.;\cf}h):dﬁ\v"‘)?v&ﬂ‘ﬂv{\}';) ;}M@T)lj))éb‘ﬁ‘ﬂl ccjﬂfﬁjbﬁﬁ
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Table 7- Mean comparison of radiation use efficieand light extinction coefficient in apetalous gretalled

rapeseed cultivars in two planting patterns aneettplant densities

(Erie 2 d53 & 20 ) 26 O e ST S5 Sl o
Density .51 ; Radiation use efficiency (g Man?) Light extinction coefficient
S.P.Pr s nl,T
33 215e 0.61a
67 2.63a 0.47c
133 2.18¢c 0.44d
RP.P. Ll 20T
33 2.09f 0.59b
67 2.39b 0.46 c
133 2.17d 0.39e
Main effect of plant density,s'1 5 Lol I
33 212c 0.60 a
67 250a 0.46 b
133 2.17b 04l1lc

I s gae Sl 70 ez b 53 (S5 Oge3T olal S 2k Cog o S5 O st a3 sla 5 S0b
Means, in each column, followed by similar lettee aot significantly different at the 5% probalyilit
level-using Tukey's Test.

F Z - . . o e . T F. -
O 551088 8 I5IS 035 55 55 655 SNl oy b 5 A O e 2 TOE (ke avslis -A J sl
4.7).: r{‘}: dw > i?‘r.l?
Table 8- Mean comparison of radiation use efficieand light extinction coefficient in apetalous getalled

rapeseed cultivars in three plant densities

(Erie 2ds3 & 20 ) 26 O e ST S8 Sl u o
Density,s'; Radiation use efficiency ( g Min?) Light extinction coefficient
Petalled 8 8
33 2.00f 0.59b
67 2.33b 0.44d
133 214 e 0.40f
Apetalousss I8 o,
33 2.25¢c 0.62 a
67 2.69a 0.49c
133 2.20d 0.43e
Main effect of cultivar.s, Jo! ;i
Petalled Bt gy 2.16 b 0.48b
Apetalous I8 oo 2.38a 0.51a

s g sl 70 ezl o 53 S5 0 5a5T el 5 S ke Cog o 615 O 52 A 3 cslapSoke
Means, in each column, followed by similar lettee aot significantly different at the 5% probalyilievel-using
Tukey's Test.
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Effect of planting pattern and plant density on growth indices and radiation use
efficiency of apetalous flowres and petalled flowersrapeseed (Brassica napusL.)
cultivars

Ozoni Davaji, A., M. Esfahani?, H. Sami Zadeh® and M. Rabiei’

ABSTRACT
Ozoni Davaji, A., M. Esfahani, H. Sami Zadeh and M. Rabiei. 2008. Effect of planting pattern and plant density on
growth indices and radiation use efficiency of afmis flowres and petalled rapeseBdagsica napus.) cultivars.Iranian

Journal of Crop Sciences. 9 (4): 382-400.

In order to evaluate the effects of plant densitgt planting pattern on yield, yield components pétalous
flowers and petalled rapeseed, a field experimeag wonducted in Rice Research Institute of lraatkt in
Rasht in 2005- 2006. The experimental design weenged as a split plot-factorial in a randomizechplete
block with three replications in which, plantingtiean (rectangular and square) assigned to maingpid two
rapeseed cultivars (petalled = Hyola 401 and apesat Hylite 201) and plant densities (33, 67 aB8 filants
per unit area) as factorial in sub-plots. Resuisased that there were significant differences betweultivars,
plant density and planting patterns in growth iedi@and radiation use efficiency (RUE). At the flowwg, the
leaf area index in apetalous cultivar was 3% grethtEn the petalled rapeseed (3.22 and 3.12, riégplgy. Dry
Matter of apetalous rapeseed was 11% higher thampdhalled rapeseed (1441 and 1280°ghmspectively).
Similar results were obtained for crop growth ré@GR) and net assimilation rate (NAR) (1.5 and 23%,
respectively). Maximum LAl and TDM were obtainedlega with the high plant density. Leaf area ind@&ty
Weight, CGR and NAR in square planting pattern weigher than the rectangular planting pattern. Riat
use efficiency in apetalous rapeseed was 9.2% hitteen the petalled cultivar (2.38 and 2.16 g/Mpieh

caused 14.6% increase in grain yield.

Key words: Planting pattern, Plant density, Growth indiceadiation Use Efficiency, Apetaluos, Petalled,

RapeseedBrassica napus.).
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