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ABSTRACT

For evaluation and grouping of 150 inbred lines of rice based on some morphological and physiological
traits, an experiment was conducted using Augment design based on randomized complete block design
(RCBD) with four replications in Agricultural College of Guilan University, in 2013. Correlation
coefficients between traits showed a significant correlation between grain yield with almost all of traits.
Factor analysis showed that four independent and main factors explained 94.23 percent of total variance
in all lines. The first factor with 51.99 percent of variance was named as the yield components and
fertility rate. The second factor with 25.41 percent of variance was nominated as fertility rate, the yield
and the yield components. The third factor with 11.50 percent of variance was nominated as physiologic
traits. The fourth factor with 5.33 percent of variance was nominated as plant morphologic. Cluster
analysis by ward method with a 92.7 percent of original grouped cases correctly classified four distinct
groups for studied lines. Finally, to select high-yielding lines and tolerate to drought stress in rice
simultaneously selection can be carried out for traits such as number of total spikelet per panicle, number
of filled grain per panicle; spikelet fertility, proline content, chlorophyll a, chlorophyll b, total chlorophyll
and relative water content.
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Figure 1. water-release curve of soil in rice lines in mid-tillering, mid- flowering and maturity
stages under drought stress.
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Table 1. Correlation coefficients between yield and its related traits in studied rice lines under drought
stress
Trait DF DM NTP NPP FLL FLW FLA PH PL AL NESP  NFGP
DF 1
DM 0.92" 1
NTP 0.06™  0.05™ 1
NPP 0.06™  0.03"  0.94” 1
FLL 0.16" 0.18°  -0.13™  -0.10™ 1
FLW 026" 0337 007 0.05" 028" 1
FLA 0277 0327 -0.04™ -0.03™ 082" 076" 1
PH -0.24™  -023™  -0.04™ -0.06" 020" -0.03™ 0.11™ 1
PL 0.02"™  -0.02" -0.06™ -0.02™ 0297  0.05™ 0217 040 1
AL 0.04™  -0.01™ -0.05™ -0.06™ -0.02" 0.01™ 0.01™ -0.05" -0.05" 1
NESP 0317 028"  0.02™ 0.03® 0217 0227 0287 -0.03™ -0.02™  0.04™ 1
NFGP 20237 -0.24™  -0.06™  -0.09"  0.00"  0.12™  0.06™  0.12"  0.16™ -0.04™ -0.38" 1
NTSP 0.15™ 0.1  -0.02™ -0.03™ 0217 0317 0337 0.05° 0.09° 001™ 075" 033"
SF% -0.367  -0.34™  -0.12™  -0.14™ -0.15™ -0.11™ -0.17°  0.12™  0.11™ -0.03™ -0.85" 0.74"
GW -0417  -035"  -0.17°  -0.177  -0.03™ -0.08™ -0.06™  0.20° 0.08™ 0.01" -045" 023"
GY 20227 0277 017 0.18"  -0.01™ 0.01™  0.01™ 0.09™ 017  -0.06™ -0.08" 039"
RWC -0.17"  -0247  -0.02™ -0.01™ 0.02™  0.03™  0.03" 0.05™ 0.11™ 0.02™ -0.15" 026"
CT 0.11™  0.16™  -0.18" -0.18" -0.12™ -0.14™ -0.17° -0.01" 0.05"  0.12™  -0.09" -0.20"
SPAD 0.04™  -0.03™  0.12"™  0.09®  -0.03"  0.02™ -0.03™ -0.03" 0.02™ 0.07" 008"  0.02%
Cha -0.10™  -0.16"  0.10™  0.10™  0.05"  0.08™  0.08™ 0.06™ 011" 007" -0.17" 0227
Chb -0.11™  -0.15™  0.05™  0.05™  0.10"  0.11™  0.13™  0.08™  0.13"  0.03" -0.14" 022"
TCh -0.11™  -0.16™  0.08™  0.08™  0.07™  0.09°  0.10™  0.07" 0.12"  0.05™ -0.16" 0227
Proline -0.277  -0.30™  0.08™  0.09™  -0.09™ -0.03" -0.07" 0.01" 0.14™ -0.06™ -0.14" 026"
2o,0) 5o )3b Jloizl gshaw )3 o st s Sre pé i S 4 Syt
ns *

, " and ": Nonsignificant, significant at 1% and 5% probability levels, respectively.
2 FLW (o> S5 Job FLL gy 1o adg> jlod NPP iy jo asey jlais (NTP ( S, 0o ,0A0 b 55, DM ( 20l5 as 00+ b 59, DF
5 &l i NFGP caisigs o0 Sy dxaigs Lo NESP Sy, Job (AL ig> Job PL iy &L&J)l PH vz 5 S colus FLA (o2 Sy
CT “54_3 e u_:T 6‘5’“”"’ RWC ls o)ﬂ.o.c GY ASI.))L;Q )9 GW.(1) LS)S)L. zr :M)JSF Algs> ;S d>dligs JS )Lo..d :NTSP [ETE N
-Oxd9y PProline s s JSTCh b &5 :Chb @ &y :Cha s aiy s 50 SPAD (95 sles
Trait abbreviations are: DF, 50% flowering; DM, 85% maturity; NTP: Tiller number per plant ; NPP, Panicle number per
plant; FLL: Flag leaf length, FLW: Flag leaf width, FLA: Flag leaf area; PH: Plant height; PL: panicle length; AL: Awn
length; NESP: number of empty spikelet per panicle; NFGP: number of filled grain per panicle; NTSP: number of total

spikelet per panicle, SF: spikelet fertility; GW: Thousand grain weight; GY: Grain Yield; RWC: Relative water content; CT:
Canopy temperature; SPAD: SPAD number; Cha: Chlorophyll a; Chb: Chlorophyll b; T Ch: Total chlorophyll.
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Table 1. continued

CT SPAD Cha Chb TCh Proline

Trait NTSP SF% GW GY RWC
DF

DM

NTP

NPP

FLL

FLW

FLA

PH

PL

AL

NESP

NFGP

NTSP 1

SF% -0.34™ 1

GW -0.29™ 0.49" 1

GY 0.197 025" 0.06™ 1

RWC 0.03" 0.25" 0.07"™ 0.33"

CT -0.24™ 0.00™ 0.02" -0.59"
SPAD 0.10™ -0.02™  -0.15™ 0.23" 0.15™
Cha -0.02" 0.23" 0.03"™ 0.26™ 0.86™
Chb -0.14™ 0.01™ 0.03™ 0.217 0.817
TCh -0.16" 0.23" 0.03™ 0.24" 0.85"
Proline 0.05"™ 0.23" 0.06"™ 0.62" 0.36"

-0.14™

1
-0.217 1

-0.12™  0.15™ 1

-0.10™ 0.11"  0.94” 1

-0.11™  0.13™ 0997 098" 1

-0.38" 0227 0297 0287 0297 1

ns **
>

*  * s
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and “: Nonsignificant, significant at 1% and 5% probability levels, respectively.
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Trait abbreviations are: DF, 50% flowering; DM, 85% maturity; NTP: Tiller number per plant ; NPP, Panicle number per plant;
FLL: Flag leaf length, FLW: Flag leaf width, FLA: Flag leaf area; PH: Plant height; PL: panicle length; AL: Awn length; NESP:
number of empty spikelet per panicle; NFGP: number of filled grain per panicle; NTSP: number of total spikelet per panicle, SF:
spikelet fertility; GW: Thousand grain weight; GY: Grain Yield; RWC: Relative water content; CT: Canopy temperature; SPAD:
SPAD number; Cha: Chlorophyll a; Chb: Chlorophyll b; T Ch: Total chlorophyll.
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Table 2. Coefficients of common factor, relative variance and cumulative variance and percentage of
traits in studied rice lines under drought stress factors in total variation for different

. Coefficients of the common factor common
Trait 1 2 3 4 variance
Days to 50% flowering 0.30 -0.21 -0.01 -0.28 0.21
Days to 85% maturity 0.27 -0.24 -0.07 -0.26 0.21
Tiller number per plant 0.02 -0.06 0.10 -0.05 0.02
Panicle number per plant 0.02 -0.09 0.11 -0.05 0.02
Flag leaf length (cm) 0.22 0.07 0.09 0.20 0.10
Flag leaf width (cm) 0.26 0.18 0.05 -0.08 0.11
Flag leaf area (cm?) 0.31 0.15 0.09 0.08 0.13
Plant height (cm) -0.03 0.17 0.02 0.98 0.99
Panicle length (cm) 0.00 0.20 0.06 0.36 0.18
Awn length (cm) 0.03 -0.02 0.06 -0.04 0.01
Number of empty spikelet per panicle 0.98 -0.15 0.08 0.02 1.00
Number of filled grain per panicle -0.21 0.95 -0.22 -0.05 0.99
Number of total spikelet per panicle 0.85 0.52 -0.07 -0.02 1.00
Spikelet fertility (%) -0.77 0.58 -0.15 0.01 0.95
Thousand grain weight (g) -0.44 0.15 -0.10 0.20 0.27
Grain Yield (tonha™) -0.03 0.44 0.11 0.03 0.21
Relative Water Content (%) -0.15 0.42 0.80 -0.04 0.83
Canopy temperature (°C) -0.13 -0.25 -0.06 0.02 0.08
SPAD number 0.08 0.08 0.14 -0.05 0.03
Chlorophyll a (mgml™) -0.18 0.39 0.89 -0.03 0.97
Chlorophyll b (mgml™) -0.15 0.39 0.87 -0.02 0.93
Total chlorophyll (mgml™) -0.17 0.39 0.89 -0.03 0.98
Proline content (umolgFw™) -0.11 0.31 0.21 -0.03 0.16
Relative variance 51.99 25.41 11.50 5.33
Cumulative variance (%) 51.99 77.40 88.90 94.23
Eigenvalue 3248.49 1587.42 718.45 332.85
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Figure 2. Biplot for line Xtrait in rice lines according to first and second principal components under
drought stress.
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Table 3. Result of discriminant analysis for original grouped cases correctly classified in studied rice
lines under drought stress

Predicted group membership

grouping I ) 3 7 total

1 20 1 1 0 22

count 2 0 45 4 0 49

3 0 1 49 1 51

- 4 1 2 0 25 28
orgina 1 90.9 45 45 0 100
v 2 0 918 82 0 100

3 0 2.0 96.1 2.0 100

4 36 7.1 0 89.3 100

S G5 lph 50 0)ly by, sl eslitul b @y oy p 3590 sloaS) sladisS &5 gl 59000 Y KA

Figure 3. Dendrogram of cluster analysis in studied rice lines by Ward method under drought stress.
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Table 4. The mean of cluster analysis for different traits in studied rice lines under drought stress

Mean and Standard Error

Trait Cluster 1 Cluster 2 Cluster 3 Cluster 4 Total mean
Days to 50% flowering 99.09 £ 1.52 93.00 £ 0.69 92.45+0.72 96.43 +1.02 94.35+0.48
Days to 85% maturity 122.09 +2.40 111.31+1.31 110.04 +1.10 116.50 + 1.63 113.43 £0.81
Tiller number per plant 11.08 +0.47 8.77+0.34 8.76 £0.31 7.72 +£0.39 8.91+0.20
Panicle number per plant 9.43 £0.30 7.68 £0.25 7.78 £0.26 6.81+0.35 7.81+0.16
Flag leaf length (cm) 29.13 £ 1.36 27.67 +0.59 30.45+0.73 31.27+1.05 29.50 + 0.43
Flag leaf width (cm) 1.03 +0.03 0.98 +0.02 1.02+0.02 1.08 +£0.03 1.02+£0.01
Flag leaf area (cm®) 22.44+145 20.16 + 0.60 23.22+0.89 25.17+1.21 22.47 +0.49
Plant height (cm) 85.84 +3.27 99.21+2.84 105.15+2.23 109.56 +2.41 101.20 + 1.48
Panicle length (cm) 24.40 £0.42 26.86 + 0.40 26.80 + 0.42 27.80 +0.53 26.65+0.24
Awn length (cm) 1.22+0.34 1.13+£0.22 1.66 +0.27 1.63+0.36 1.42+0.14
Number of empty spikelet per panicle 78.23 +6.94 41.29+£3.38 49.34+£4.53 117.50£6.73 63.67 +3.39
Number of filled grain per panicle 36.00 £4.94 80.54 £3.82 69.10 £ 3.44 61.83+£5.01 66.63 +2.37
Number of total spikelet per panicle 11423 £5.47 121.82+4.67 118.44+4.55 17933 £7.71 130.30 £3.32
Spikelet fertility (%) 32.23+4.17 66.61 £2.38 60.58 £2.80 3442 +£2.37 53.51+1.85
Thousand grain weight (g) 15.89 £0.97 21.14+0.59 19.62 £ 0.68 16.98 =0.73 19.08 +0.39
Grain Yield (tonha™) 0.45+0.05 0.65+0.03 0.61+0.03 0.59 £ 0.04 0.59 £ 0.02
Relative Water Content (%) 49.53 +2.54 56.05+1.03 67.67+0.74 53.73 £1.59 58.61 +£0.84
Canopy temperature (°C) 32.93+£0.30 32.78£0.19 32.83£0.19 32.66 £ 0.26 32.80+0.11
SPAD number 32.26£0.68 32.10+£0.44 32.98 £0.67 31.83 £0.68 32.37+0.31
Chlorophyll a (mgml™) 27.33+1.87 28.82+1.21 45.89 +0.94 2734+ 1.70 34.13+0.95
Chlorophyll b (mgml™) 14.89£1.18 15.88 £0.78 30.27 £0.90 15.67+1.32 20.59+0.75
Total chlorophyll (mgml™) 42.22+2.97 44.70 £1.95 76.16 £1.76 43.01+£2.94 54.72 £1.68
Proline content (umolgFw™") 26.37£2.19 33.94+1.22 35.29+0.78 31.12+1.51 32.76 + 0.68
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