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Effect of source and sink limitation on grain yield and yield components of three
rice genotypes under levels of nitrogen fertilizer
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Table 1. Physical and chemical properties of soil in experiment site at 0-30 cm depth

S sl R S T b ety el (SSUls
Soiltexture  Clay  Silt  Sand N P K pH EC (dS.m™)
- %) (mg.kg™)

Clay 47 35 18 0.252 18.88 254.3 7.14 2.39
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Table 2. Variation in mean grain weight of three rice genotypes in flag leaf removal treatment

&l 0
Grain weight (mg)

TR Py dals sl Cudgdoes Ol e
Rice genotypes  Control ~ Treatment Limitation (%)
Jelodar ,is ) 21.79a 23.16a -5.80
Danesh 1 34.39a 32.60 ab 5.49
Jahesh e 26.60 ab 27.28 a -2.49
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Means in each row, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Range Test

e S ) A dils e O})@Q\:ﬁjéﬁu)ciwc»_a)w slasles 1% Jgd>

Table 3. Effect of source and sink limitations on 1000 grain weight of three rice genotypes

1000 grain weight (mg) «is ;13 o35
Rice genotypes i, sls o 55

sl ol o
Treatment sl T sl les Jelodar Danesh Jahesh
Control e 2179 a  3439ab  26.60ab
Removal all leaves except flag leaf oSy abeS el ol 2183 a 28.69 ¢ 24.39Db
Removal flag leaf xS yd- 2316 a 32.60b 27.28 a
One third end of panicle removal i ol oS Od-  22.34 2 36.46a  26.73ab

LI gyl gme Syl M)A@Ju}‘cb):ﬁh laals Lo 05057 bl ol &S 2in (g L;l)b‘\f&\.»aisl:no_,:ﬂ«jn):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Range Test
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Table 4. Flag leaf effect on grain yield of three rice genotypes in nitrogen fertilizer treatment

Erebess; O350 555 Oles) ails 5 Shas (aals) 6ls 5 Shes o Sy g il 5 Slee S Ol
Rice Nitrogen Fertilizer Grain yield (Treatment) Grain yield (Control) Variation in grain yield by Flag
genotypes (kg.ha) (kg.ha™) (kg.ha™) leaf (%)
0 5957.5 6407.5 +7.02
Jelodar s )l 46 6511.67 7708.33 +15.52
92 9098.33 11351.67 +19.85
Mean - Sik. 7189.17 8489.17 +15.31
0 5513.33 7259.17 +24.05
Danesh _zis 46 7140 9652.5 +26.03
92 3885 7695.83 +49.52
Mean St 5512.78 8202.5 +32.79
0 3989.17 5003.33 +20.27
Jahesh i 46 6720 5420.83 -23.97
92 4606.67 8532.5 +46.01
Mean St 5105.28 6318.89 +19.21
Total mean |5 S 5935.74 7670.18 +22.61
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Fig. 1. Effect of nitrogen fertilizer on grain weight in removal of all leaves except flag leaf treatment

compared to control in three rice genotypes
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Fig. 2. Effect of range of N fertilizer on the seed weight in Removal of one third end of panicle treatment

ratio to control in three rice genotypes
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Table 5. Average grain yield and associated traits in interaction effects of rice genotypes xnitrogen fertilizer treatments in three rice genotypes

Treatments b7 sl jles als > Sles e 3 Shes Skl asls ad g (5 y9)b o yd g Jb Gls lpm 0)s
059 Erul s Grain yield Biological yield Harvest Index b doy Slss Panicle fertility 4 5388y s sl b 3 dls Sl Panicle length 1000 Grain weight
Nitrogen Rice genotypes (kg-ha®) (kg.ha™) (%) No. Fertile tiller (%) Unfilled grain.panicle®  Grain.panicle® (cm) ()]
Jelodar ,is > 5359de 9865¢c 54.7ab 9.5bc 82.2c 19.6a 110.7a 26.6a 21.6e
N1(0 kg.ha'l) Danesh s 5846¢d 1020c 57.5a 9.7bc 87.8b 10.7c 89.4b 24.5bc 32.9a
Jahesh e 4080f 7777d 52.9bc 8.6¢ 86.8b 10.4c 78.2¢c 22.6d 26.6b
Jelodar ,is 6217c 11800b 53.9ab 11.7b 82.2c 19.7a 110.0a 26.9a 22.2de
N2 (46 kg.ha'l) Danesh s 7133b 12320b 57.9a 9.5bc 89.2ab 10.6¢ 93.7b 24.3c 32.7a
Jahesh e 4952¢ 10270c 49.2cd 10.2bc 81.5¢c 15.7b 84.7bc 23.1cd 24.4bcd
Jelodar ,is 8478a 15610a 54.7ab 15.0a 8l.2c 19.2a 104.9a 26.0ab 23.0cde
N3 (92 kg.ha‘l) Danesh s 5803cd 11660b 50.0cd 10.4bc 87.7b 11.3c 89.6b 24.4bc 33.5a
Jahesh e 6042c 12730b 48.9d 10.8b 92.4a 6.6d 88.3bc 23.6¢d 24.7bc

,ujl.u@b@,..;)}wMJ;@J\,.;>1cb.dﬁ(;gl;6\ut;.u?Q,,;TwuﬂmSpg,fdl)\gsduﬁpoyfﬁ
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 6. Mean comparison of grain yield and yield components of three rice genotypes in nitrogen fertilizer, lines and source-sink limitation treatments

= Py ~
o 2 s 42 = 2
s ¢ g 5 ,T i% s &
2 @ x = S 2 a = 3 D = “;’
= . D .= 3 = 2 = 3 e =
- \%\ > 3 T 3 o .2 xS 2 Q =i c
> < FR= a = = 9 o> 2 'c ) Al
2 8 Q)': =] a3 = 9 5 ERR N A
% > E=2 )@ T o 3 @ 22 22 Do O
£ e B w k= = NE= s A5
28 32 3E s 3 SE  JE XS 58
Treatments T sloles 20 ) m )T 32 3 a 3D 10O 3 a E—
N fertilizer (kg.ha™) o35 555
0 5951c 9280c 55.0a 9.2c 85.6a 136ab  928a 24.6a 27.0a
46 6100b 11331b  53.6a 104ab  84.3a 15.3a 96.1a 248a 27.4a
92 6774a 12672a  51.2b  12a 87.1a 12.3c 94.2a 247a 27.1a
Rice lines PO P
Jelodar Slsyl=  6684a 11764a  54.4a  12.0a 81.9b 19.5a 108.5a 26.5a  22.3c
Danesh Sils 6260b 11391a  55.1a 9.9b 88.2a 10.9b 90.9b 247b  33.0a
Jahesh e 5024c 10129b  50.3b 9.9b 86.9b 10.9b 83.7c 231c 26.2b
Source and sink limitation g3 gl
L1 7670a 13029a  55.2b  11.8a 90.3a 10.2c  101.2a 26.5a 27.6a
L2 5123c 8408c 59.1a  10.7ab  76.3c 239 100.5a  25.4b  25.0b
L3 5935b 10566b  56.0b 9.7b 87.4b 1270 103.1a 26.5a 27.7a
L4 5230c 12375a  42.8c 9.6b 88.7ab 8.3c 72.6b  20.3c  28.5a

L (613 e D3l o 53 oty e o 53 (Sl (s aials dior 55T ol ks &5 200 oy 5115 4 (gl Kol O g2 a5
wig ol oS DAy 8 Dol 3 8 e S el Gl L2 sls LD
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
L1: control; L2: removal all leaves except flag leaf; L3: Removal of flag leaf; L4: Removal of 1/3 end of panicle
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Table 7. Interaction effects of rice genotype x limitation treatment on plant characteristics of three rice genotypes

E . _

o 2 = .5 = e

£ > g . A 5 5

g o X % Yy E 3 E 3 "o ES %

o \%‘ > 338 32 3 b= % & B e =

=2 < i= a2 2 2 D > 2 c (7] BANN]

gtz 4E 22 32 ye o iE L8 s

\% > NS 7 3 & G2 2o a2 & X o

- £ e 58 w e N B e B

hbsT sl les 2 B 7S SE 25 42 \E A8 g AR

Treatments 20 ¥ @ T 32 da 1D 30 da 2 A
L1 8489a 15170a 55.9bc 12.8a 88.0abc 14.7cd 121.2a 28.2a 21.8e
Jelodar s> L2 5168fg 8841f 58.5b 12.1a 87.8bc 35.0a 109.7abc 27.2ab 21.8e
L3 7189b 12650b 57.2bc 12.6a 86.0cd 16.2bc 116.9ab 28.0ab 23.2e
L4 5891de 13030b 46.1d 10.2ab 85.7cd 12.1de 86.3e 22.4e 22.3e

L1 8202a 14510a 56.7bc 11.3ab 92.6a 6.8fg 91.2de 26.2bc 34.4ab
Danesh _zis L2 6672bc 10540cde 63.7a 11.3ab 81.8de 19.0b 106.4bc 25.1cd 28.7c
L3 5512¢f 9459ef 57.8bc 7.8c 89.3abc 10.4ef 99.6¢d 27.0ab 32.6b
L4 4653g 11050cd 42.3de 9.0bc 89.2abc 7.3fg 66.3f 19.4f 36.5a

L1 6318cd 12040bc 53.1c 11.2ab 90.2abc 9.0efg 91.4de 25.0cd 26.6¢d

Jahesh _:ig L2 3528h 63589 55.2bc 8.8bc 79.2e 17.7bc 85.4e 23.8de 24.4de
L3 5105fg 9588def 53.0c 10.7ab 86.9bc 11.6de 92.8de 24.5cd 27.3c

L4 5146fg 13050b 40.0e 10.7ab 91.3ab 5.4g 65.3f 19.1f 26.7cd

L (613 e g5 A3 gty Jlel el 55 STl (slatals i 0 ga3T ol ecien 65 e U g o (5513 o7 o la o Sle 055 2 3
i ol o & Sl LA o 8 Bl 1L 8 e aeS el e L2l L
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
L1: control; L2: removal all leaves except flag leaf; L3: Removal of flag leaf; L4: Removal of 1/3 at the tip of panicle
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Table 8. Variation in mean grain weight of three rice genotypes in 1/3 end of panicle removal treatment

Grain weight (mg) «1> o35

Al sl Cudgdoms Ol e
Rice genotypes ~ » slaess3  Control Treatment Limitation (%)
Jelodar s 4 21.79% 22.34a +2.52
Danesh s 34.39ab 36.46 a +6.02
Jahesh e 26.60a 26.73a +0.51

x)lxdjlzst;Lé.Lpﬁ@dk::—lcla.d);;,g:\.m;lul;.u?())nﬂwl.»lf"MﬁquflelAS&uﬁQ,h“ﬁ):
Means in each row, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's

Multiple Range Test

ol s 4 e ) (4 Jgi) izl als 5 Shas b
el 0T (S5 J S g ails Hl 8 05 055
=5 (Niknezhad et al., 2004) ol LS 5 3155 &S
SN T lra— 55 50 ) Gl

..\SJ;

(Niknezhad et al., o S tass plw vy glie
Wl ol 3l S oy Sl 55 1l 3590 55 2005)
,@@ufdg,u?ﬁutntw
b (6y55L o s bl axils ls s Shas b (g)ls ome
Jx&\sa\wj@éwww\ajuaﬁ-uj

)\:@Mﬁbh\dé;.aé:*,ud\:)lﬁojjjdf):

T S5 e 53 O 5 prie T3 gdous Gla s 53 (ALE Dlio  (Stnen Cul5 -4 U

Table 9. Correlation coefficients between plant characteristic in source and sink limitation treatment in three

rice genotypes (n=36)

R
(&)
2 . :% §' A2 -05';
i S : S ig gg’ 1E :
AR § 38 99 2 38 38
F= 2 e " B 3o 5 @ )
e 5 RS ~= 25 Do As
. IR IR IR IR )
plant characteristic 2L Sliw @ ~ © > e e * -
Harvest index Sals y asls 0.17™
Grain.Panicle™ W sdsias 012" 0.69%*
Unfilled grain.Panicle™ W 5588y ails sl -0.35*  0.46** 0.52**
Panicle length W Jsb 0.05™  0.74**  0.88** 0.41*
Panicle fertility g obde,s  0.44%%  0.33% 0.27™  -0.95**  -0.20™
1000 Grain weight A im0y 002"  -0.16™  -050%* *.-048  -0.33"  0.39%
Grain yield alss Sle  0.88** 0.30™ 0.43** -0.13"™ 0.41* 0.28™ -0.07™
ns: Not significant, s gne 8 NS

*and **: Significant at 5% and 1% probability levels, respectively
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Effect of source and sink limitation on grain yield and yield components of
three rice genotypes under levels of nitrogen fertilizer

Afkhami Ghadi,. A.', N. Babaeian Jelodar?, H. Pirdashti®, N. Bagheri*,
E. Hasan Nataj’and R. Khademian®

ABSTRACT
Afkhami Ghadi, A., N. Babaeian Jelodar, H. Pirdashti, N. Bagheri, E. Hasan Nataj and R. Khademian. 2011. Effect of
source and sink limitation on grain yield and yield components of three rice genotypes under levels of nitrogen fertilizer.

Iranian Journal of Crop Sciences. 13 (3): 495-509. (In Persian).

To study the effect of source and sink limitation on grain yield and yield components of three genotypes of
rice under different levels of nitrogen fertilizer a field experiment was conducted at Sari Agricultural and Natural
Resources Sciences University, Sari, Iran, in 2009 growing season. Experiment was arranged as split-split-plot in
randomized complete block design with three replications. Three levels of nitrogen fertilizer (0, 46 and 92 kg
N.ha™) were assigned to main plots; three rice genotypes (Jelodar, Danesh and Jahesh) as sub-plots and four
levels of source-sink limitation (control, removal all leaves except flag leaf, flag leaf removal and removal of
éend of panicle) in sub sub plots. Results showed that three genotypes had both source and sink limitations.
Nitrogen fertilizer, however, could compensate sink limitation to some extent especially in optimum nitrogen
level (46 kg N.ha™) by increasing photosynthates remobilization. The findings of this research indicated that flag
leaf contributed about 22.61% in grain weight. Flag leaf had the highest efficiency in 92 kg. N.ha™, and other
leaves had higher efficiency in 46 kg.N.ha™ in grain yield improvement. Furthermore, by imposing source
limitations (particularly removal all leaves except flag leaf) greater variation in 1000 grain weight was observed
in genotypes which had greater grain size (e.g. Danesh). Nitrogenx genotype interaction indicated that Jelodar
genotype had the lightest grain yield with 8478 kg.h in 92 kg.h™ of nitrogen fertilizer level. Nitrogenx genotype
interaction was significant for harvest index and Danesh genotype showed the highest harvest index (57.8%) in

46 kg.ht of nitrogen fertilizer level.

Key words: Grain yield, Nitrogen fertilizer, Rice and Source-sink limitation.
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