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Table 1. Soil properties of the experimental site

oS5k S s H s e oslizal B 2. JS 0555 o3l b6 ool STl oslizal b6 (S &Sl sl
Block Ec ds.m™) PH J£ e P available (mg.kg™) Total N(%) K available (mgkg') OC (%) Ca available (mg.kg") Soil texture
Vessh TR
: 1.11 2 16.4 0.18 145 2.05 10.2
Block I 7 Clay loam
YL TR
: 1.11 S5 16.4 0.16 145 1.76 10.2
Block IT 7 7 Clay loam
v es ol S
‘ 1.11 .6 16.4 0.18 145 2.02 10.2
Block I1I 7 Clay loam
olaT 55 eslizul 5 ) 40 Tr S 55 Slus sas =Y Jsi
Table 2. Characteristics of rice genotypes used in the experiment
T s s P Sy plis) AU 130 b s, 615 3 Shee o
Rice genotypes  Genotype type  Plant height (cm)  Day to 50% flowering  Grain yield (kg.ha™) Pedigree
ele s 135-140 90-95 3500 -
Hashemi Native
= e e 120-125 90-95 4200 _
Sangjo Native
B e e )
120-125 95-100 3800 -
Alikazemi Native
S1s,0y
841 Sl oY 95-100 95-100 5400 IR67423-42-2-3-3
Imported line
S1s,0y
Sl o 100-105 95-100 4400 IR67017-180-2-1-2
831 Imported line
Y S /g S I s o Con
o e —
105-110 105-110 5500
416 Line Nemat/Sangjo//Gharib/Nemat
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Table 3. Mean comparison for morphological characteristics and lodging related of native and improved rice genotypes
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Table 3. Continued

WY Sl oF o5l o 5la dlom 01 (o) ke alons”

¥ Jsde aslsl

" § g g
& g & g
£y B3 - -
3 2 3 2 S S
9 O k= } 3 k= Z Z 3] 3) S o)
2%, 2 35 i -~ % g 7 B 3 3 3 .E 3 £
R T - 32 e J 5 1 3 y £ 9 £ A% b,
3 < 2 5o ) = B 8 * g . g : 8 2 8 e ) o=
5 420 25 TP 75 SV i R - A
Q ) =z [} = 3 2 . o ; N : K] *iﬂ S 30 3]
SIS S R O L O UL N SO S B
9. O = . © e ) L . S} . © o Al
I 28 22 w9 RE  gqw 222 QRPE @z Rpz 22 QR
0 he o e P2 ve  9f Y22 22 vEz pEz M§5 0§
%8 32 3 8 ¥ ¥ xZ2 18% X¥B7% 15 & ¥s5 8 32 R
sla
o 82.02b 110.91b 87.58 ¢ 169.83 ¢ 5.41 be 6.51c 893 cd 1282.52 ab 1573.09 ab 3932a 3475a
Hashemi
e
ézngjo 60.50 b 75.63 b 65.47 c 100.50 d 4.10c 521c 7.46 d 842.14 ¢ 1017.01 ¢ 32.06 ab 26.79b
L\
‘5% db. 81.30b 111.76 b 102.53 ¢ 18733 ¢ 5.83 be 7.56 be 10.72 be 1396.59 a 1820.10 a 36.96 a 3340 a
Alikazemi
£ o
Ii\ine g:l 167.59a  209.49a 203.39ab  254.24 ab 7.75a 1045 a 14.10 a 1043.85 be 1306.50 b 1957 ¢ 18.16 ¢
"
Ii\ine ‘g;l 168.29a 21036 a 172.51b 215.64 be 6.16 ab 9.37 ab 1097 b 1207.12 ab 1515.74 b 2537bc  2730D
AT
Li\ne 156 193.07a 24134 a 238.80 a 298.50 a 6.17 ab 9.26 ab 11.46b 1157.21 ab 1440.15b 2451bc 24700

Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Tukey Test
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Table 4. Factor analysis for morphological traits and lodging related traits of native and improved rice genotypes

bl e
Factors loading
P Slis &S e il ol Jsl Jole 33 Jole
Plant Characteristics Communality 1 2
Hi 0.980 -0.968* 0.209
Ls 0.986 -0.986* 0.115
L1 0.926 -0.834* 0.479
L2 0.973 -0.983*  -0.090
L3 0.947 -0.973*  -0.014
L4 0.578 -0.759* 0.045
Th3 0.999 -0.64 0.997*
Th4 0.994 -0.49 0.996*
Sd3 0.989 0.995%* 0.013
Sd4 0.592 0.976* -0.002
Ac3 0.971 0.950* 0.260
Ac4 0.834 0.876* 0.259
D/L3 0.853 0.920* 0.076
D/L4 0.891 0.944%* 0.019
F/L3 0.934 0.962%* 0.091
F/L4 0.877 0.889%* -0.259
Br3 0.938 0.958* 0.145
Br4 0.922 0.871* 0.403
Bm3 0.809 0.844* 0.311
Bm4 0.958 0.959%* 0.197
Pr 0.935 0.946%* 0.201
LIN3 0.971 -0.919%* 0.357
LIN4 0.938 -0.791* 0.558
Total Jele S e - 17.84 3.32
Variance (%) bty Ol e - 77.55 14.43
Cumulative variance (%) e wbls 77.55 91.98

c]a.uclawg,.uj‘u :Acd AC3¢(:)L€>‘5()_.~ JSJL.aJa.ﬂ}.a,waJA;Sd4 Sd3L€)L€>‘5()..~ /S'L.‘wl’r-&w/ﬂﬂa'fh4 Th3c;\.g>‘9(a}.~cr‘5:¢d_5‘ Jgabd}b;obd‘,bw,vm €14 L3012 L1 ‘LS“U}JC.)‘ Hl
AJ.Bm4 Bm3 ‘CJLP"C}“ JSJLAMMMJWWJJMBI"" Br3L¢)L€>‘5()~: )&Lad}bmjg);ww,vm.F/L4 F/L3L€)L€>‘5()~: )&L.AJ}.\@ &Q)}wwjvm D/L4 D/L3L€)L€>‘5().w )&L.A

Al s Shee GY cpolezr spsme o Sl Sl Lasls o5 5 « LIN4 ,LIN3 (eold aslie PT ool 5 p 5w e o Sl ot 5512 5 5
Hi: Plant height; Ls, L1, L2, L3, L4:Stem length, length of internodes 1, 2, 3, 4 respectively; Th3,Th4: Thickness of 3" and 4" Internode respectively; Sd3, Sd4: Avg. diameter of 3™ and 4™

Internode respectively; Ac3, Ac4: Cross-sectional area of 3" and 4" Internodes respectively; D/L3, D/L4: Dry weight:length of 3™ and 4" Internodes respectively; F/13, F/L4: Fresh
weight:length of 3™ and 4™ Internodes respectively; Br3, Brd: Breaking resistance of 3™ and 4™ Internodes respectively; Bm3, Bm4: Bending moment of 3™ and 4™ Internodes respectively;
Pr: Pushing resistance; LIN3, LIN4: Lodging index of 3™ and 4™ Internodes respectively, GY: Grain yield
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Table 5. Correlation coefficients between morphological traits and lodging related traits of native and improved rice genotypes

Hi Ls Ll L2 L3 L4 Th3 Th4 Sd3 Sd4 Ac3 Ac
Hi 1
Ls 0.995%** 1
L1 0.904%** 0.873%* 1
L2 0.910%* 0.940%* 0.793* 1
L3 0.966** 0.981%* 0.766*  0.921%* 1
L4 0.816%* 0.821%* 0.563  0.652* 0.874%* 1
Th3 S0.957%%  .0.977%%  -0.849%*%  -0.987*%  -0.952%*%  .0.727* 1
Thé 20.933%%  .0.956%*  -0.824**  -0.975%*  -0.931**  -0.747* 0.983** 1
Sd3 -0.889%%  -0.904%* -0.703%  -0.887%*  -0.925%*  -0.672* 0.891%* 0.815%* 1
Sd4 -0.909%*  .0.923%* 0.731%  -0.918%*%  -0.936**  -0.687* 0.912%* 0.860%* 0.987%* 1
Ac3 -0.820%%  -0.854%* -0.634%  -0.925%*  -0.877**  -0.560 0.892%* 0.831%* 0.967**  0.967** 1
Acé -0.890%*  -0.919%* 0.714%  -0.967%*  -0.930%*  -0.655* 0.943%* 0.912%* 0.955%*  0.980**  0.979** 1
D/L3 0.917%%  -0.942%* 20.695%  -0.936%*  -0.973**  -0.783* 0.932%* 0.908** 0.956**  0.980**  0.944%*  (.980%*
D/L4 -0.899%%  -0.894%*  _0.805** -0.858**  -0.868**  -0.711* 0.859%* 0.886** 0.785* 0.868** 0.762* 0.870%*
F/L3 -0.903%%  -0.932%* 0.667%  -0.936%*  -0.970%*  -0.782* 0.929%* 0.906** 0.951%%  0.972%%  0.947*%  0.979**
F/LA -0.763%  -0.821%* 0481 -0.882%*%  -0.884**  -0.768* 0.861%* 0.882%* 0.783* 0.808**  0.834*%*  (.876**
Br3 -0.862%%  -0.902%* 0.711%  -0.968%*  -0.903**  -0.633* 0.901%* 0.893** 0.961**  0.920%*  0.917**  0.889**
Br4 -0.782%  -0.826%* -0.708%  -0.915%*  -0.796* -0.552 0.828%** 0.783* 0.916**  0.902%* 0.775* 0.808**
Bm3 0.266 0.175 0535  -0.022 -0.041 0.079 -0.053 -0.069 0.025 -0.037 0.169 0.054
Bm4 0.265 0.172 0.507*  -0.054 -0.052 0.131 -0.032 -0.045 0.024 -0.031 0.189 0.074
Pr -0.764 -0.807%* 0.663  -0.864%*  .0.792* -0.590 0.723* 0.694* 0.884**  (0.853%* 0.758* 0.762*
LIN3 0.948** 0.931%* 0.960%*  0.890%* 0.857** 0.607 20.914%%  0.887%*  .0.838%*  -0.877%*  -0.796*  -0.864**
LIN4 0.866** 0.832%* 0.986**  0.756* 0.715* 0.534 -0.805%* 20.806%*  -0.623*  -0.676* -0.563 -0.669*
GY 0.935%*  -0.945%* -0.750%  -0.906%*  -0.957**  -0.809** 0.911%* 0.913%* 0.896**  0.948**  0.871**  (0.878**
D/L3 D/L4 F/L3 F/LA Br3 Brd Bm3 Bm4 pr LIN3 LIN4 Yield
D3 1

D/L4 0.886** 1
F/L3 0.998** 0.865%* 1

F/L4 0.900** 0.724* 0.920%* 1

Br3 0.907** 0.720* 0.937%* 0.938%* 1

Br4 0.761* 0.612* 0.788* 0.825%* 0.949%* 1

Bm3 0.033 -0.354 0.087 0.346 0.197 0.196 1

Bm4 0.033 -0.338 0.087 0.348 0.220 0.232 0.994%** 1

Pr 0.735* 0.529 0.752%* 0.810%* 0.936%* 0.984%** 0.254 0.276 1

LIN3 -0.842%* -0.912%* -0.817** -0.619* -0.801%** -0.730%* 0.418 0.390 -0.669* 1

LIN4 -0.650* -0.831%* -0.618* -0.440 -0.636* -0.645% 0.613* 0.580 -0.578 0.944%* 1

GY 0.974** 0.962%* 0.964** 0.845%** 0.826%* 0.688* -0.151 -0.151 0.641* -0.881%* -0.737* 1
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Evaluation of morphological characteristics related to lodging in selected local

and improved rice (Oryza sativa L.) genotypes

Faraji, F.l, M. Esfahaniz, M.R. Alizadeh® and A. Aalami*

ABSTRACT

Faraji, F., M. Esfahani, M.R. Alizadeh and A. Aalami. 2014. Evaluation of morphological characteristics related to lodging in

selected local and improved rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences. 16(3): 250-264. (In Persian).

To evaluate the morphological characteristics and lodging related traits in local and improved rice genotypes,
a field experiment was carried out using randomized complete block design with three replications in 2013 at the
Rice Research Institute of Iran, Rasht, Iran. Rice genotypes included three local cultivars (Hashemi, Sangjo and
Alikazemi) and three improved lines (841, 831 and 416). Results showed significant relationship between
average diameter of internode whit breaking resistance of third internode (r = 0.961°") and average diameter of
fourth internode whit breaking resistance of fourth internode (r = 0.902"), average diameter of third and fourth
internode with pushing resistance (r = 0.884" and r = 0.853", respectively). Also significant positive correlation
between fresh weight:length ratio of internode whit breaking resistance in third internode (r = 0.937"") and
pushing resistance (r = 0.752°), fresh weight:length ration of internode with breaking resistance in fourth
internode (r = 0.825"") and pushing resistance (r = 0.810"") were observed. Stepwise regression analysis showed
that average diameter of internode was the only trait that significantly affected the pushing resistance, and
explained 88% of observed variance alone. Fresh weight:length ratio of internode had highly significant effect
on breaking resistance (r* = 0.86) which corresponded with the results of correlation analysis. It seems that the
thickness and weight:length ratio of internode have major roles in resistance of rice plant to lodging and could be

considered as indirect criteria in selection for resistant to lodging in rice breeding programs.

Key words: Bending moment, Lodging index and Rice.
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