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Table 1. Analysis of variance for plant charactarssof rice cultivars (Hasani and Hashemi) in pldensity treatments

5o Aoy ol

adles alo o Slos

Sy golie ST gy o ek (e a0y, dpeli)) adeS ok o Sdgm o flee ST Al o Sles (o8 dmiy dlo 3 Shee L
Sourcewof \;ariation &3l Growth Cumulative Plant Panicle ? Biological Total grain Grain yield of o
df duration degree-day height length ~ No.Of yield yield sub-tillers Grain yield of
tillers.plant! main stem
Replication LSS 3 3.89 737.5% 65.25"s  7.47" 2.65" 32597.6 6971.9 7095.9' 36.15"
Cultivar (C) o3, 1 160.8" 43337.3 1068.0" 97.2" 79.21 96411.4 6419.3 8350.4 126.78
Density (D) oSl 2 3.79m™ 1169.3* 53.77  4.61™ 29.36 254807.2 46324.3 24680.7 34334
DxC oS 1 xpd, 2 2.54ns 1003.5 9.72ns 3.31" 0.32"s 6333.9" 7314.5¢ 7314.5 0.09"s
Error ale;l gllas 15 7.26 2136.5 51.94 9.94 5.40 16435.2 4728.9 4728.9 19.08
CV (%) (/) Olpss cup 2.47 2.72 5.86 11.03 20.50 15.20 16.84 16.84 7.66
ns *and™: Not-significant and significant at 5% and 1% probapilgvels,respectively NARPY- Y WCES PN F S N PORN IS PONSUIIN It VR P
Table 1. Continued aalol =) Jgos
a0 »tel o 28 5O abgs olass algz o als olaws 2 lo slass als o3 als Jobo als o, Gl Fiwsid ol Sz Fiegd @l
Olyess le P ails & ,Shee i . ; : . Current
s ot 3 , &y Total Eyore Grain Grain Grain Current :
ource of variation Effectof main o @ grainpaniclé  Filled grainm?  Weight  length  width  photosynthesis photosynthesis
stem in grain yield ' 2"'“¢: ' fed grain. efficiency
Replication s 3 7.31s 1381.34s 400.67s 1649507.7 11.18s  0.44 0.14 27092.4s 947.11%
Cultivar (C) ., 1 28.24 22533.9 1969.28 1983111226 146.03 9.08" 2.36" 9376.9° 2515.15
Density (D) 51, 2 54,52 17269.6" 53.38¢ 173480188.1 12.1 0.02s 0.01 46813.5 206.42s
DxC o1 xpd, 2 13.0¢ 677.4° 324.25¢ 10653425.F 9.18® 0.10 0.08*® 8955.7¢ 165.37¢
Error bl sl 15 5.88 1315.8 361.15 10865648.3 7.0 0.05 0.07 9133.4 499.12
Rt - 17.26 19.27 13.33 19.42 9.71 3.25 11.76 62.63 38.49

CV (%)

" and™: Not-significant and significant at 5% and 1% probapilivels, respectively

# NS
3
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Table 2. Mean comparison of plant characteristiagce cultivars (Hasani and Hashemi) in plant digns

treatments
Rice cultivars z o)
Plant characteristics B slis Hashemi.:le  Hasani .~

Growth duration (day) Gy gy 0598 Jobo 111.8 106.8
Cumulative degree- day (cdd) g, 0590 Jobo (smezs 4z j0 -39, 1739.2 1654.7
Plant height (cm) @ glas ) 129.7 116.3

Panicle length (cm) abgs Job 30.¢¢ 26.6

Tiller number per plant Gy, Ay olow 13.2 9.5
Biological yield (kg.hd) Sojlgm o Sles 9069.2 7801.2
Total grain yield (kg.hd) s asls o ,Sles 4246.2 3919.4
Grain yield of sub-tillers (kg.r =8 sleazy ails o Slee 3699.3 3326.3
Grain yield of main stem (kg.Ha shol 4Blus ails o Slas 547.F 593.F
Effect of main stem in grain yield (%) «ls o,5les ;o ol a8l i 13.0° 15.1
Panicle number perin By ey Abgs olas 218.9 157.8
Spikelet number per panicle abgs> o &l IS olass 151.8 133.8
Filled grain number per fn Eopoyia ;> p &ilo Slass 198453 14096
Grain weight (mg) alo 459 24.8 29.7

Grain length (mm) alo Jsb 7.4 6.2

Grain width (mm) alo o ,e 2.0 2.68

39.3 59.8

Current photosynthesis efficiency (%) S Frwes oLl

3,105 70 Jlesl s 0 (S5 ge3] bl o (5l0 sme Sglas wcys ), 0 S ie By S JBlas sl sla Sl

Means with at least a similar letter in each roe @t significantly different using Tukey's tes6&b probability
level.

g o515 o)l ;o sadle g s (o5 @ e8] )5 Dlao  dig o515 ST xSl anglie Y g
Table 3. Mean comparison of plant characteristfagces cultivars (Hasani and Hashemi) in plantsiign

treatmers
Plant densityPlant.n?) < (51,

Plant characteristics P olio 25 16 11.11

Tiller number per plant Gy 4 Ay ol 9.6 11.7% 13.4
Biological yield (kg.hd) Seislem o ,Sles 10334.% 8178% 6792
Total grain yield (kg.hd) Js wls o Slee 4853.2 4065.2¢  3331.2
Grain yield of sub-tillers (kg.r) 8 sloasy ails 5 Slas 4061.3 3525.3" 2957
Grain yield of main stem (kg.H bl a8le &ils & Shee 791.5 540.2 380.3
Effect of main stem in grain yield (%) «ls 5 ,Soe ;o Lol a8lo i 16.9 13.6 11.7
Panicle number perin Ty yie S Abgs laa 239.4 176.8 148.6

Filled grain number per fm ey 3y &l slaws 22194 15464  13253.3

Current photosynthesis efficiency Sl pwgid ol 338.0 265.0" 185.¢¢

5,105 70 Jlesrl s 50 (S5 g03] bl (5l0 sme Sglds wcss ), 0 S ie By S JBlas sl sla Sl
Means with at least a similar letter in each roe @t significantly different using Tukey's tes6&b probability
level.
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Table 4. Correlation coefficients between plantrabeeristics of rice cultivars (Hasani and Hashamplant
density treatments

t. .

. 2 3 4 5 6 7 8 9
Trait

1

2 0.1"

3 0.47 047

4 0.22¢  022¢ 0.46

5 0.54°  0.54" 0.50 0.368"

6 0.16*  0.15%  0.16" 0.45 0.12*

7 0.09*  0.09% 0.0  0.39¢ 0.04* 0.92"

8 0.16*  0.16%  0.08°  0.36" 0.159* 0.88" 0.99"

9 -0.28° -0.28 -021© 017  -0.5 0.71 0.64" 0.50

10 -0.44  -045  -0.29¢ -007™ -0.71" 0.07™  -0.10% -0.28¢  0.70°
11 0.3  0.29°  0.24¢ 0.49 0.31™ 0.89" 0.71° 0.71 0.58"
12 0.43 0.43 053  -0.100  0.1T* 0.12¢ 0.07" -0.08¢  0.02¢
13 0.27¢  0.25%  0.21* 0.50 0.27" 0.89" 0.73" 0.70" 0.60"
14  -0.60° -0.60° -0.47 -017  -0.09¢ 019  -0.06¢ -0.04  -0.09%
15 0.66° 063 052 0.49 0.57 0.34 0.26' 0.3  -0.10°
16  -0.41 -0.4T -058°  0.61 -0.5T -0.22¢  -0.08¢ -0.09°  0.14¢
17 022 -0.22¢ -0.26 -0.07  -0.36" 0.52" 0.64" 0.62" 0.49
18  -0.37 039 -045  -04T  -0.56" -0.08°  0.10¢ 0.09" 0.12¢

Y 0 Jlisl ol (o o sae g o g mé i S A
ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.

#%k & NS
9 ¢
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Table 4. Continued aslol -F Jgax
;:;'t‘; 10 11 12 13 14 15 16 17
10
11 0.07s
12 006  0.17%
13 0125  0.99" 0.22%
14 005 -0.32°  -067  -0.35°
15 0345 054 0345 053  -059°
16 0225 04T  -039%  -040° 054"  -0.58"
17 006 027  -020° 033  -006°  -008°  0.16°
18 007 030 027 023 009 03 037 078

# NS
i

TN 570 Jleizl ol jo o cee 5 o pae e oS 4
gy 45 dmiy Slaw -0 (CM) adss Jsbo —F (CM) gy £lis,| -Y (CUD) oLS 0 055 xam 55, -4 )3 =¥ «(is,) gy obS o, 0)90 =)
ol @il ails o Shee -0 (kg.hal) 3 sloassy als o Skee -A «k@.hal) Js als s Slee -V (Kg.hal) sogcay; o Shoe -
S 0 als slaad VY dabgs o il S olasi VY cause yie j0 adgs slaad -V ((asye) dils o Shee o Lol adle s - - ‘(kg.hal)
Sl yiwgs oL VA (Kg.hah) )l pes e VY (MM) @l ope -1F (MMals Jsb -10 (MQ) wls 555 -V F cxyo

(0o )3)
ns " and™: Not-significant and significant at 5% and 1% pabMity levels, respectively.
T: 1. Plant growth duration (day), 2. Cumulative &g day (cdd), 3. Plant height (cm), 4. Paniciegyte (cm),
5. Tiller number per plant, 6. Biological yield (kg'), 7. Total grain yield (kg.h§, 8. Grain yield of tillers
(kg.hal), 9. Grain yield of main stem (kgfg 10. Effect of main stem in grain yield (%), 1Ranicle
number.n?, 12. Grain number.panicte 13. Filled grain number. ¥y 14. Grain weight (mg), 15. Grain length

(cm), 16. Grain width (mm), 17. Current photosysikerate (kg.nd, 18. Current photosynthesis efficiency
(%).
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Abstract

To study the effect of planting density (11.11,a®l 25 plants.rf) on dry matter remobilization
and grain yield of rice cultivars, Hasani and Hashe field experiment in factorial layout based on
randomized complete block design with four replaras carried out at Rice Research Institute of Iran
(RRII) in 2011. Results showed that the plant heighmber of tillers.plart, biological yield, grain
yield of main stem and other tillers, number of ips.m? number of grain.panicfe number of
filled grains.panicld, number of grains.rf) grain weight, grain length and its width and dmgtter
remobilization efficiency were significantly diffdsetween Hassani and Hashemi cultivars and the
effect of density on grain yield, harvest indexca@®ary tillers and main stem harvest indices, the
number of filled grain.panicfe grain density.panicle dry matter remobilization, current
photosynthesis rate were significantly differentpa#t number of tillers.planif other traits were
increased with plant density. An increasing in pldensity, increased the number of grainsand
leads to increase in grain yield of rice cultivaFe average total grain yield (4853 kg*habtained
from 25 plant.m and the main stem produced 791 kg.k#6.3%) of grain yield. Also, there was a
significantly increasing in the current photosyrsilsen grain filling duration with 3380 kg Han 25
plant.m? treatment and greatly enhance the total grairdyihe rice cultivars, Hasani and Hashemi,
with an average of 59.8% and 39.3% in the currdmitgsynthesis efficiency were significantly
different. Grain yield of both rice cultivars inased alongside increase in current photosynthatss r
and the dry matter remobilization was less thanctiieent photosynthesis. It seems that in order to
increase the grain yield of rice, plant densityudtdde increased for dry matter remobilization and
current photosynthesis enhancement.

Keywords: Current photosynthesis, Grain filling duration, @rgield and Remobilization.

1. M. Sc. Student, Dept. of Agronomy and Plant Hieg Faculty of Agricultural Sciences,
University of Guilan, Rasht, Iran

2. Prof., Dept. of Agronomy and Plant Breeding, gcof Agricultural Sciences, University of
Guilan, Rasht, Iran

3. Scientific Member of Rice Research Institutérah, Rasht, Iran

4. Assist. Prof., Dept. of Agronomy and Plant BiegdFaculty of Agricultural Sciences, University
of Guilan, Rasht, Iran

" Corresponding authoesfahani@gquilan.ac.ir




