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Table 1- Analysis of variance of measured physicldraits in rice landraces and improved cultsvar

Sla e Kol
Mean squares

o el clwplss paelys paFlh Fagdle e Ao AMle e a3l g
S.0.V St e 25T &£, &£, &£, & ke oAl o Jsuame oS

df. LAR LAD SLwW LAI NAR RGR CGR TDM
Rep. IS 7x 10™ 7646.3° 0.72° 0:42° 0:018° 36<10™  0.029° 856.7°
Treatm. Oles 9 21x 108 53378.3**  155.82**  15.74* 0.21** 96<10%*  0.502** 28731.74**
Error s 18 1510”7 4221.33 4.81 4.96 0.046 11x10° 0.104 4187.5
Total s 29
CV% 7.2 8.4 4.26 11.27 18.83 17.64 13.42 541

.M)D‘jbdw‘chd)))‘é‘;#}[))ﬁ)‘éwﬂb%;4{:** s*¥ns
Ns, * and **: Nonsignificant and significant at 8 1% level of probability, respectively.

Tt ok Ol 5 o 1 3 (6 S 05, S g 58 Dlio STl yslie 0 SSLe dglie —Y Sl
Table2. Mean comparison of maximum rates of measpingsiological traits in rice landraces
and improved cultivars

gl S gl plosn o saeel)s el Ce RE-PRGvy Loy Ce osle LS 55

Cultivar TR g & &, E e alls g s Jyams Sas

LAR LAD SLW LAI NAR RGR CGR TDM

megr m2.GDD? grin? gr/m?.GDD*  gr/gr.GDD'  gr/mA.GDD? grin?
Shafagh s 0.017.d 766.8cd 44.48e 4.87 abc 1.21 abcd 0.022 abc 2.28 bc 129.1 ab
Neda s 0.022.a 955.1a 42.69 e 570 a 0.74 e 0.017 bed 2.73ab 1279.7 abc
Dasht cis 0.020b 915.1ab  52.30 cd 5.42 ab 1.12 bcde 0.023 ab 2.09¢c 1210.8 bed
Pouya Ly 0014 e 827.9bc 51.74cd 5.06abc  1.08 bcde 0.016 cd 2.37bc 1191.0 bed
Fajr ~ 0.015e 9444ab 43.12e 5.46 ab 0.96 cde 0.014d 2.03c 1225.4 bed
Khazar .7~ 0.0l4e 591.8 e 65.85 a 359e 0.88 de 0.013d 2.38bc 1144.3 de
Fuji Minori Sosmms 0017 d 750.6cd 53.03cd  4.59 bcd 0.97 cde 0.017 bed 2.73 ab 1164.0 cde
Onda lwy 0.016de 68l.6de 58.74b 417 cde  1.37 abc 0.013d 3.29a 13472 a
Tarom el 0.019 bc 663.3de  49.33d 3.84 de 1.44 ab 0.028 a 2.15bc 1053.8 e
Ramezan Smiles, 0.017d 629.2 e 53.61c 3.83 de 159a 0.028 a 1.98¢c 1046.6 e
Ali Tarom el

Similar letters in each column show non-significdifterences according to Duncan’s Multiple RangstTe
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Table 3. Analysis of variance of measured morphobddraits in rice landraces and improved cults/ar

Sl Ko
Mean squares

w3 Job o Kila Jsb sl &£ asl; sl sl sl gl
&sl5T Sl sl SVB = LVB &£,8, oy e
S.0. V. Sl o s df. Peduncle Internode  Small Flag leaf Large Leaf Tiller Plant SPAD
length length vascular angle vascular  vein number height value
bundles bundles number
number number
Rep. IS 2 0.17° 1.77° 2.08* 99.5* 1.54% 0.41* 9.32° 15.41° 1.91%
Treatm. S 9 82.71*  126.4** 50.25** 253.58* 51.49** 2,00** 63.11** 883.00** 71.89**
Error s 18 0.26 2.72 0.62 1.98 0.55 0.10 4.09 21.15 1.98
Total s 29
CV% 8.34 411 473 5.33 8.40 3.68 12.17 3.53 3.65

..«L,a):\‘50d\a:>|ck,~‘)>)b‘5'u5[):x)‘:&~x3gf.;j44'2** s* s
ns, * and *Nonsignificant and significant at 5 and 1% levepodbability, respectively.

Tt ok Ol 5 o 1 3 anlllan 35 40 EG5 Ji, pe i Kl gl -8 Uil

Table 4. Mean comparison of measured morphologiads in rice landraces and improved cultivars

Jsb Kladsb [ slias slias sldes slias gl

ISty sl P SvB LvB &£,5, ey Sy
Cultivar o5 Peduncle . Internode Flag Small Large Leaf Tiller Plant SPAD
length length leaf vascular vascular  vein number height value

angle bundles bundles number
number  number

Shafagh i 0.0f 30.7 f 233e 228a 215a 96ab 17.0b 103.70g 35.46d
Neda 15 8.1d 38.8cd 11.3f 14.0 ef 140e 9.1bc 244a 110.13fg 36.91d
Dasht s 08f 34.8e 35.0b 22.1a 221a 10.2a 16.7b 123.83de 34.57d
Pouya Ly 0.7 f 38.8cd 27.9d 185¢c 18.46 ¢ 9.2b 171b 137.66b 39.72c
Fajr o 0.3f 35.2e 164e 20.6 b 20.6 b 93b 238a 116.25ef 34.74d
Khazar S 116b 529a 26.7d 17.1d 17.1d 9.7ab 118¢c 128.16 cd 44.72b
Fuji Minori Gosmrs 120ab 465D 31.7¢c 13.1fg 11.8fg 75e 175b 132.75bc 4141c
Onda 55! 6.2e 45.1b 435a 148¢e 13.5 ef 85cd 11.8c 137.70b 48.35a
Tarom b 126a 40.8c¢c 213e 1199 10.8¢g 8.1d 143bc 15350a 34.71d
Ramezan ol il 9.3c 37.7 de 27.1d 12.3 g 1119 8.3d 118c 155.58a 34.72d
Ali Tarom

AL Sl 0303 Ao ys 0 CL.»,w,quwlupgqu&,ét,buﬁnbfop,@,uw
Similar letters in each column show non-significdifiterences according to Duncan’s Multiple RangstT
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Table 5. Analysis of variance of measured yield getd components in rice landraces and improvdtiveus

Sla o Sk
Mean squares

a3 Loy 058 JS slas &ls Aoy &ls Aoy als Aoy 4l g5 3l s Slas
3T Sk PHESITN 4ls Sy R e 2 da.».bl}); 4ls
O 0 VARCH TS . i . . inyi
S.0.V. ik df Percentage 1000 grains No. of Percentage Percentage Percentage No. of Grain yield

of ferility weight total grain of unfilled of semifilled  of filled Panicle/m

grain grain grain
Rep. IS 2 16.7* 0.10° 9.24¢ 16.75* 46.52* 87.51* 889.53° 1061.86°
Treatm. Oles 9 295.7** 33.42** 4312.26** 295.70** 92.63** 318.06**  8764.63** 2500623.98**
Error Ls 18 2.64 1.21 81.55 2.64 10.95 18.84 473.33 115797.11

Total s 29

.MP\}aJLQ;,.lck.Uwugn,o;ﬁ)u@Mﬁ;%;4{** s*ns
ns, * and **Nonsignificant and significant at 5 and 1% levepodbability, respectively

Tt ok ool 5 g gl 3 3 Shoe gl 5 3 Shoe (e g lin =1 Iyt
Table 6. Mean comparison of yield and yield commsién rice landraces and improved cultivars

el Lo ys JS shaxs R3Y) &5 doys &> Ao ys &l Aoy 48 5 sl s Slas

sls Sk &ls s, 58 Sy S e " gl &ls
Cultivar 5, HI(%) Percentage  No.of 1000 grainsPercentage « Percentage Percentage« No.of  Grain yield

ferility ~ total grain weight unfilled grain of semifilled filled grain Panicle/@  (kg/ha)
(%) grain (%) (%)

Shafagh s 5l4ab  746d 184.3 b 28.7d 254b 18.4 bc 56.2 b 277.1bcd 6756 abc
Neda w 52.3ab 69.7e 12456d- 32.3b 30.3a 16.1 bed 53.6b 3833 a 7100 ab
Dasht css 485¢C 72.9d 2122 a 30.0 cd 27.1b 17.8 bed 55.1b 2208 e 6676 bc
Pouya Ly 423e 69.3e 174.4bc  32.0bc 30.7a 11.7d 57.7b 241.7de 5724 de
Fajr ~ 47.4 bcde 80.6 ¢ 1589 ¢ 26.7e 19.4c 199b 60.6 b 3104 b 6443 c
Khazar ,7 45.1cde 67.9e 1746bc  30.0cd 32.1a 12.7 cd 55.3b 218.8e 5519 e
Fuji Minori  ,5s >4 49.9bc 89.8Db 1246d 31.3bc 10.2d 30.1a 59.7b 256.3 cde 6293 cd
Onda luy 55.6a 89.9b 167.0c 36.7 a 10.1d 15.6 bed 74.7 a 287.3bc 7354 a
Tarom el 43.7 de 93.0a 98.8e 243 f 70e 12.0d 8l.1a 256.3 cde 4695 f
Ramezan b Jstas; 44.1de 89.0Db 96.3 e 30.0cd 11.0d 12.3 cd 76.7 a 2188e 4845 f
Ali Tarom

AL Sl 03037 Ao ys 0 CJM,;L;,\;_;”qywx.:p5»@/,&@,1;@\»60;“,@,;;\4&
Similar letters in each column show non-significdifiterences according to Duncan’s Multiple RangstT
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Table 7. Correlation coefficients between morphialtraits, yield and yield components in ricedeaces
and improved cultivars

P/M? TG  1000GW  HI S SPAD IL FLV LvVB SVB PD TILL H

Y 0.54** 0.54** 0.54* 0.56* -0.24" 0.28"™ -0.14™ 0.26™ 0.38* 0.39* -0.43* 0.42* -0.64*

P/M? -0.18™  0.12"™ 0.34™ -0.13"™ -0.06"™ -0.21" 0.006™ -0.06" -0.06" -0.09" 0.68** -0.49**
TG 0.25" -0.06" -0.57** 0.21"™ -0.11" 0.69** 0.84** 0.84** -0.66** 0.04" -0.50**
1000GW 0.56** -0.09" 0.69** 0.31" -0.30" 0.10" 0.10™ -0.04" -0.18" -0.04"™
HI 0.26" 0.34"™ 0.08™ -0.29™ -0.30" -0.30"™ 0.15" -0.03"™ -0.07™
S 0.04™  0.10™ -0.77** -0.58**..-0.58** 0.44* -0.31"° 0.60**
SPAD 0.64** -0.14™ -0.21 -0.21™ 0.26™ -0.43* 0.10™
IL -0.32"°  -0.48* . -048* 0.71** -0.40* 0.35™
FLV 0.66** 0.76* -0.62** 0.18"™ -0.51*
LvVB 0.99** -0.84** 0.25" -0.62**
SVB -0.84**  0.26" -0.63**
PD -0.34"  0.51*
TILL -0.60**

ig_?;éaU}TQ\qu_»::‘J.vJISVB d?)HE;UUJTQl?@: slaws (LVB ﬁﬁgﬂgxf):lM:FLV a/.i?‘.:ad}bill_ gﬂ&:ﬁj){)‘-’jﬁ:SPAD
055 1000GW i 3 ails JS 31uas TG oo dly 55 ab 5 sl PIM? @r/ha «is s Shee Y D) H ey slaw TILL Sty JbPD
.é)j)‘f“)}:s ilsp asle HI als e

SPAD: leaf chlorophyll value IL: internode length\E flag leaf vein LVB: large vascular bundles SVBnall vascular
bundles PD: peduncle length TILLztiller'numberpiant height Y: yield P/Kl panicle/mi TG: total grain 1000GW: 1000
grain weight Hl:harvest index S: fertility. percegea

..Lo)é\)Odb\&)é)\:@njbéﬁ)l:Ef'..uj:bgf:];qi** s*ns
ns, * and **Nonsignificant and significant.at 5 and 1% levepodbability, respectively.
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Table 8. Correlation coefficients between physiaabtraits, yield and yield components in landiace
and improved cultivars

P/M? TG 1OVC\)/0G HI S RGR NAR CGR SLW LAI TDM

Y 0.54** 0.54*  0.54* 0.56**  -0.24"  -0.41* -0.33"  0.45*% -0.18™ 0.56** 0.66**
P/M? -0.18*¢ 0.12"™ 0.34™  -0.13" -0.21™ -0.41* 0.32" -0.55** 0.50** 0.51*
TG 0.25"  -0.06"™  -0.57** -0.40* -0.23"  0.04™ 0.16™ 0.33™ 0.51**
1000GW 0.56**  -0.09"™  -0.39* -0.09"  0.60** 0.38* 0.05"™ 0.50**
HI 0.26™ 0.10™ 0.20"™  0.52* 0.03"™ 0.12" 0.26"
S 0.26"™ 0.56** < 0.10™ 0.05"™  -0.39* 0.29"
RGR 0.68* " -0.49* | -0.23"  -0.20" -0.52*
NAR -0.12" 0.16™  -0.36* -0.25"
CGR 0.29™ 0.03™ 0.56**
SLW -0.59** -0.09"
LAI 0.41*

e RGR( Lalls s o w NAR gy Ly Co w :CORC S, opais 05 :SLW‘afjcbup'u LAl ¢ 5 Ses osle: TDM

Loss Szl jas e HI sl 035 1000GWea 5 55 15 JS bl TG i oty 13 4252 slas PIME < @1TNa sl 5 Shes Y ¢ s 12,
NS

TDM: Total Dry Matter; LAI: Leaf Area Index; SLW: f&cific Leaf Weight; CGR: Crop Growth Rate; NAR: Net

Assimilation Rate; RGR: Relative Growth Rate; Y: yié‘l[Mz: Panicle/m; TG: Total Grain/ Panicle; 1000GW: 1000 grain
weight; HI: Harvest Index; S: fertility percentage.

Aoy3 ) 50 Jli ehaw 53 ols gas 5 0350 1> et o 5 4™ NS
ns, * and **: Nonsignificant and significant at 5:and 1% lew&probability, respectively.

T okd ol 5 a6l S5 55 ol e~ ot
Table 9. Phenotogical stages in landraces and weapgroultivars of rice

¢l S8l sy ST (Slisles §) aulS Oy
Varieties Transplanting Maximum tilling Flowering Maturity
GDD (Days after transplantingd-1s™ 5 a 55.,)

Kl ot ool Neda R 385.9 (34) 920 (72) 1287 (96) 1940 (145)

Improved cultivars. Khazar o 385.9 (34) 738 (61) 1270 (95) 1785 (128)

(Indica) Dasht Cobs 385.9 (34) 920 (72) 1255 (94) 1755 (126)

Pouya Ly 385.9 (34) 738 (61) 1255 (94) 1755 (126)

Shafagh 34 385.9 (34) 738 (61) 1255 (94) 1742 (125)

ol Fajr e 385.9 (34) 738 (61) 1207 (91) 1742 (125)

Japonica Onda 5l 385.9 (34) 738 (61) 1115 (85) 1777 (127

Fuji Minori ST P 385.9 (34) 738 (61) 1160 (88) 1777 (127)

e Tarom b 385.9 (34) 738 (61) 1143 (87) 1584 (110)

Landraces Ramezan ol heilas, 385.9 (34) 738 (61) 1129 (86) 1584 (110)
Ali-Tarom

Al o ST e gy Sl L 5l s slael
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Study of mor phological characteristcs, physiological indices, grain yield and its
componentsin rice (Oryza sativa L.) landraces and improved cultivars

Mahdavi, FL., M. A. Esmaeili2, A. Fallah® and H. Pirdashti*

ABSTRACT

In order to study growth indices, morphological aidsiological traits, grain yield and its compotseim
rice landraces and Improved cultivars, a field expent was carried out in the Rice Research Irtstiaf Iran
(Amol) located in the north of Iran in 2003 croppiseason. This experiment was laid out in randamnize
complete block design with three replications, Eighproved cultivars; Neda, Dasht, Fajr, Pouya, ¥dra
Shafagh (Indica), Onda, Fuji Minori Japonica and tandraces; Tarom and Ramazan Ali Tarom were extlidi
Because of the differences in developmental patierang the cultivars growing degree days (GDD) used
instead calendar days in calculating growth indi€G®wth indices (Crop Growth Rate = CGR, RelatBr@wth
Rate = RGR, Net Assimilation Rate = NAR, Leaf Aiearation =.LAD, Leaf Area Ratio = LAR, Leaf Area
Index = LAI) and traits such as number of vascudandles, flag leaf angle, SPAD value, peduncle tieng
internode length, tillering capacity and plant lmtigzere measured. Results showed that growth iaditBM,
CGR, SLW and LAl) of improved cultivars were grgatiean landraces. But RGR and NAR of landraces were
higher than improved cultivars. Neda had the gstdtAl (5.7) and highest grain yield. Cultivars whihad the
greatest and the lowest TDM, had the highest aadaWwest grain yield, respectively (Onda and RameXia
Tarom). In this study, landraces had taller plaeight, less tillering capacity and lower grain gighan
improved cultivars. The modern<cultivars had greatember of vascular bundles and flag leaf veimtha
landraces. Onda had the greatést SPAD value (48\&%)a had the highest paniclé/because of greater fertile
tillering number. Indica improved cultivars, duehtigh tillering capacity, Total Dry Matter, Crop @wvth Rate,
Leaf Area Index and Harvest Index had higher gyafd. However landraces had lower tillering capacrotal
Dry Matter, Crop Growth Rate; Leaf Area Index anankst Index therefore lower grain yield. It is cluded
that increasing grain yield in rice can be achievedugh increasing total dry matter and improveing

physiological indices.

Key words: Rice, Grain yield, yield components, Growth indioc8sowing Degree Days (GDD).
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