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Table 1. Characteristics of plant materials studied
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Name Group Abbreviation Name Group Abbreviation

Palawan 1 AE1l IR83752-B-B-12-3 1 AE28

IR66417-18-1-1-1 1 AE2 Panda 1 AE29

IR71525-19-1-1 1 AE3 Vandana 1 AE30

IR60080-46A 1 AE4 Nonaboka 1 AE31
IR65907-116-1-B 1 AE5 Ghasroldashti 2 L32
IRAT170 1 AE6 Sangetarom 2 L33
Caiapo 1 AE7 Sangejo 2 L34
Pegaso 1 AES8 Rashtisard 2 L35
IRAT216 1 AE9 Shahpasan 2 L36
IR81024-B-254-1-B 1 AE10 Anbarbou 2 L37
IR81422-B-B-200-4 1 AE11 Salari 2 L38
IR82310-B-B-67-2 1 AE12 Neda 2 L39
IR82590-B-B-32-2 1 AE13 Ahlamitarom 2 L40
IR82616-B-B-64-3 1 AE14 Alikazemi 2 L41
IR82635-B-B-82-2 1 AE15 Khazar 2 L42
IR82639-B-B-103-4 1 AE16 Hashemi 2 L43
IR82639-B-B-118-3 1 AE17 Champaboudar 2 L44
IR82639-B-B-140-1 1 AE18 Gharib 2 L45
IR83749-B-B-46-1 1 AE19 Domsiah 2 L46
IR82589-B-B-114-3 1 AE20 Sepidroud 2 L47
IR82589-B-B-84-3 1 AE21 Kadous 2 L48
IR82590-B-B-90-4 1 AE22 Dorfak 2 L49
IR82590B-B-94-4 1 AE23 Gohar 2 L50
IR82590-B-B-98-2 1 AE24 Hasansaraei 2 L51
IR82635-B-B-143-1 1 AE25 Nemat 2 L52
IR82635-B-B-32-4 1 AE26 Sadri 2 L53
IR83749-B-B-87-3 1 AE27 - - -
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Table 2. The membership of groups derived fromteluanalysis together with mean (up) and deviaftiom
total mean (down) for each group under control dtomd

09,5 S 95 GP GR

Group Genotype

GRI MGP 5% MG 10% MG 50% MG

AE2, AE3, AE4, AE5,

AE6, AE7, AE8, AE9, g9g 272 0017

AE10, AE12, AE13,
AE15, AE16, AE17,
AE18, AE20, AE27,
AE28, AE29, AE30,

AE31, 139, L47,L48, 2221  0.002

L49, L50

0.306 24539 41.888 44.787 60.123

0.034 0.532 -6.949  -8.385 -10.681

AE1l, AE11, AE14,

AE19, AE21, AE22, 97.630 0.013

AE23, AE24, AE25,
AE26, L33, L34, L40,

L41, L42,L43, 144, 1.579 -0.002

L52, L53

0.249 24439 51990 57.802 77.433

-0.023 0.433 3.153 4.63 6.629

85.000 0.011

L32, L35, L36, L37,
L38, L45, L46, L51

-11.050 -0.004

0.217 21.25 63.931 69.422 89.773

-0.055 -2.756  15.094 16.25 18.969

F ol 96.050  0.015

Total mean

0.272  24.006 48.837 53.172 70.804




Table 2. Continued aalol =Y o

05,5 )
Group Genotype

AE2, AE3, AE4, AES,
AE6, AE7, AE8B, AE9, 79922 87.009 3.928 86.484 35.134
AE10, AE12, AE13,
AE15, AE16, AE17,
AE18, AE20, AE27,
AE28, AE29, AE30,
AE3L L39 L47, L4g, -13.863 -15269 0087 -0.655 5480 0226  0.118

L49, L50

AE1l, AE11, AE14,

AE19, AE21, AE22, 100.992 110.106 3.907 87.459  43.189 3.426 0.447
AE23, AE24, AE25,
AEZ26, L33, L34, L40,

L41, L42, L43, L44, 7.207 7.828 0.066 0.320 2.575 -0.038  -0.108
L52, L53

90% MG 95% MG  GE TWP uG SV AC

3.6900.673

121.727 133.309 3.400 88.629 52.306 2.819 0.429
L32, L35, L36, L37,

L38, L45, L46, L51
27.942 31.031 -0.441 1.490 11.692 -0.645 -0.126

F Sl 93.785 102.278 3.841 87.139 40.614 3.464 0.555
Total mean

MGP) g;aly=> 0oy yiSlax (GRI) Gjailsa ey oo (GR) S58ls> e o (GP) G4l oo o 15l il e andllas 8,50 Slao

oles «10%MG) idlez aSlas TNV 4 aww, slp a3Y (Celu) oloj HMG) Siiler JiSlas 10 a4 aw, Gl piY (Celo) olej

ol Q0%MG) Sidler Slas VA 4 oy Gl ppY (Cels) ol 50%MG Siiler Slas V00 4 o Gl e (Cels)

Sl S5 (TWP) azals cél ol RV «GBE) Sisls 5, 95%MG) idlex Slas Y0 4 foww, sl Y (celo)
(AC) S gl o ps 5 SV) J& 4 asls (UG)

*: The studied trait abbreviations are: Germinagfiercentage (GP), germination rate (GR), germinatibe indes

(GRI), maximum germination percentage (MGP), timget reach the 5% maximum germination (5%MG), time

(h) to reach the 10% maximum germination (10%MG@het (h) to reach the 50% maximum germinat

(50%MG), time (h) to reach the 90% maximum gernmorai{90%MG), time (h) to reach the @maximurr

germination (95%MG), germination energy (GE), tessuater percentage (TWP), uniformity of germina
(UG), seed vigor (SV) and allometric coefficient@A
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Table 3. Groups membership derived from clustelyaisatogether with mean (up) and deviation frotafto
mean (down) for each group under -8 bar condition

05,5
Group

NS

Genotype

GP

GR

GRI MGP 5% MG 10% MG 50% MG

AE1, AE2, AE3, AE4,
AE5, AE7, AE9,
AE11, AE14, AE17,
AE19, AE21, AE22,
AE23, AE24, AE26,
AE27, AE28, AE31,
L34, L39, L47, L48,
L49, L50, L52

94.267

5.386

0.009

0.000

0.188 23.846 77.799 83.784

0.002 1.626 -3.059  -3.000

AE6, AE8, AE10, 97.725
AE12, AE13, AE15,
AE16, AE18, AE20,

AE29, AE30 8.845

0.012

0.003

0.235 24242 60.482 65.451

0.049 2.204 -20.379 -21.297

AE25, 132, L33, L35, 72 750
L36, L37, L38, L40,
L41, L42, L43, L44,

L45, L46, L51, L53 -16.131

0.007

-0.002

0.1502 18.188 99.835 106.205

-0.0358 -4.032 18.977  19.457

85 oks

Total mean

88.881

0.009

0.186 22.220 80.858 86.748

106.276

-6.257

84.315

-28.218

142.100

29.567

112.533



Table 3. Continued aslol =Y Jgo

295 S 90% MG 95% MG GE TWP UG SV AC
Group Genotype
AE1, AE2, AE3, AE4,
AES5, AE7, AE9,

142,532 156.784  3.815 61.231 58.748 0.644 0.726
AE11, AE14, AE17,

AE19, AE21, AE22,
AE23, AE24, AE26,
AE27, AE28, AE31,
L34 130, L47 L4g, 5514 2709 0260 -2160 -2550 0043  0.081

L49, L50, L52

AEG, AES8, AE10, 107.330 115.886 3.879 68.235 41.879 0.663 0.662
AE12, AE13, AE15,
AE16, AE18, AE20,

AE29, AE30 -40.716 -43.633 0.324 4.844 -19.419 0.062 0.017

AE25,132,133,L35, 184999 193.873 2.910 60.945 78793 0.490  0.502
L36, L37, L38, L40,

L41, L42, L43, L44,
L45, L46, L51, L53 36.953 34.380 -0.645 -2.446 17.495 -0.111 -0.143

w

S5 ool 148.046 159.493 3.555 63.391 61.298 0.601 0.645
Total mean

Sl asje iSlas (GRD S5alsx ce s cupo (GR) Sialyx caeyr (GP) Gjailsx 0o )0 15l wilesjle adllas 3,90 Slan *

Sidler Slas TV a4 Gaww, ©lp pY (Cell) ol BWMG) Sidlez mSlas 10 4 faww, Glp pY (Cell) ol MGP)
Sy 1Slam LA a4 e, slp pY (Cel) ooy (BOWMG) Sjailsz iSlas 100 a4 yoww, slp oY (celo) ooy (10%MG)
(TWP) aalS cél ol RV «GEB) Sisls 65, «95%MG) Sidlez JSlas 70 4 faww; ¢l Y (cell) ol 90%MG)

(AC) S0l oo 3 SV) L 4ty asls (UG) Sials>  o51giss
": The studied trait abbreviations are: Germinaf@ncentage (GP), germination rate (GR), gertivnarate
index (GRI), maximum germination percentage (MGfye (h) to reach the 5% maximum germina
(5%MG), time (h) to reach the 10% maximum germomat{10%MG), time (h) to reach the 50% maxirr
germination (50%MG), time (h) to reach the 90% maxn germination (90%MG), time (h) to reach the ¢

maximum germination (95%MG), germination energy JGlissue water percentage (TWP), uniformity
germination (UG), seed vigor (SV) and allometrieffizient (AC).

St s ol sals Ll o askis
5 3000 5 Dyge a5 L
= -0.508x% - 0.435x% - 0.444% + 0.440x% +
0.448% + 0.446% + 0.468% + 0.553% +
0.563% - 0.435x%, - 0.458%; - 0.577x%, +
0.167%3- 0.107 X4
o, wSlas Xz o Sials> asye Xi ‘QT 4o &S
(Sydlez SleSs Xa o Sialem e o X3 o Jaile>
Oy (\y JRv Ly )’1 HY QLA)’ Xo P Xg X7 Xg X5
X10 e Sjalyz Sl aoys 30 5 4+ B e b a4
X1z o Giailzr ey capd Xit o Sialsr 555

Xua 5 ezl 2l o1 woys Xz oy ay oasls
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WY Gliss [ e ojlad oz 0,90 JNE Slindos

OHSes g (oS

calyo bl 5k A el byl o anis
X P Ry S R P3| - P chwe S
Z = 0.582% + 0.497% + 0.434% - 0.393% -
0.411% - 0.427% - 0.484% - 0.486% -
0.456X% + 0.497X0 + 0.443X1 + 0.319X%, +
0.350%3 + 0.232X4
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Z =0.849% + 0.793% + 0.694% + 0.807X% +
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0.744X% + 0.792X%0 + 0.587X1 + 0.682X%, +
0.606X%3+ 0.151%4
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Table 4. Groups membership derived from clustelyaisatogether with mean (up) and deviation froafto
mean (down) for each group under -16 bar condition

°3)§ TP GP GR

Group Genotype

GRI MGP 5% MG 10% MG 50% MG

AE19, AE21, AE23,

AE25, AE27,132, 3.667  0.002

L33, L34, L35, L36,
1 L37, L38, L39, L40,
L41, L42, L43, L44,

L52, L53

0.035 0.917 54541 55.249 62.496

-0.047  -7.410 -56.000 -59.167 -75.21

AE1, AE2, AE3, AE4,

AE5, AE6, AE7, AE8, 57.805 0.005

AE9, AE10, AE11,
AE12, AE13, AE14,
2 AE15, AE16, AE17,
AE18, AE20, AE22,
AE24, AE26, AE28,
AE29, AE30, AE31,
L48, L49, L50

24.515 0.002

0.121 14.459 156.886 163.382 199.958

0.039 6.132  46.345 48.966  62.247

S5 ool 332890 0.003

Total mean

0.082 8.327 110.541 114.416 137.711




Table 4. Continued aslol =¥ Jgor
29 w5 90% MG 95% MG GE  TWP uG sV AC
Group Genotype

AE19, AE21, AE23,
AE25, AE27,132, 67.550 68.358 0.147 10.345 12.301 0.005 0.185
L33, L34, L35, L36,
1 L37, L38, L39, L40,
L41, L42, L43, L44,
L45, L46, L47, 151, -98.117 -102.684 -1.185 -22.759 -38.950 -0.057 -0.284
L52, L53

AEL, AE2, AE3, AE4,
AES5, AE6, AE7, AES,

AEO AE10 AE11  246.867 256.022 2312 51.939 83486 0.109  0.704
AE12, AE13, AE14,
2 AE15, AE16, AE17,
AE18, AE20, AE22,

AE24, AE26, AE28, 81200 84.980 0.980 18.835 32.235 0.047  0.235
AE29, AE30, AE31,

L48, L49, L50

S5 ool 165.667 171.042 1.332 33.104 51.251 0.062 0.469
Total mean

Sl asje iSlas (GRD S5alsx ce s co o (GR) Sialyx cae o (GP) Gjailsz asjo 15l wiles e adllas 3,90 Slan *

Sisler Slas TV a4 Gaaw, ©lp pY (Cell) ol BWMG) Sidlez mSlas 10 4 faww, Glp pY (Cell) ol MGP)
Silez 1Slam LA a4 e, slp pY (Cel) oy (BOWMG) Sjailsz siSlas 10+ 4 yoww, slp oY (Celo) ooy (10%MG)
(TWP) aalS cél ol RV «GEB) Sisls 65, «95%MG) Sidlez Slas 70 4 faww; ¢l Y (cell) b 90%MG)

(AC) 09l oo 3 SV) L ats asls (UG) Sials>  o51giss
": The studied trait abbreviations are: Germinaf@ncentage (GP), geination rate (GR), germination r¢
index (GRI), maximum germination percentage (MGfye (h) to reach the 5% maximum germina
(5%MG), time (h) to reach the 10% maximum germomat{10%MG), time (h) to reach the 50% maxirr
germination (50%MG), timéh) to reach the 90% maximum germination (90%M®@)et(h) to reach the 95
maximum germination (95%MG), germination energy JGlissue water percentage (TWP), uniformity
germination (UG), seed vigor (SV) and allometrieffizient (AC).

bV g LA i Jley bl yo Sy sl jleslasnl b (asets A6 O5051 =0 Jgam
Table 5. Discrimination function analysis using Msllambda under control8 bar and -16 bar conditions

Stre§S i Ll égls an)’l Sbig sy JYsewippaly e)LJ L;.>|)"| a0 )lo‘_,’_;M @a,.)
condition i Test of function Wilks' lambda  Chi-square df Significant level

Normal Jb 1 0.286 55.697 13 0.000

-8 bar SL-A 1 0.213 69.521 12 0.000

-16 bar BUEAYd 1 0.397 42,971 9 0.000

Jby balpd s aseis & 5l Jol> ooy S @ls =7 Jgoxr
Table 6. Grouping of the discrimination functiorabysis under control condition
og,5 duo o g ol 09,5 0dd (g s (slasl ol

Number and 09,5 Predicted group membership 5
percentage Group 1 2 Total
Slass 1 29 2 31
Number 2 2 20 22
Sy 1 93.5 6.5 100
2 9.1 90.9 100

Percentage




\Yaf ULM.\..A) /IQ)LQ} O)LQ—:) /p.?ba 0,99 [ s_)lAM

Sl a5 4 Jod Sl ) Sl g slee slags  nled

LA el s byl il o asens A5l els (sasseg,S mlis =Y Jgo
Table 7. Grouping of the discrimination functiorafysis under -8 bar osmotic stress

oy ,S duo o g dlaws

05; 03 o ASL"'C‘ Sloss

Number and 09,5 Predicted group membership Js
percentage Group 1 2 Total

ol 1 31 0 31

Number 2 3 19 22
doys 1 100 0 100
Percentage 2 13.6 86.4 100

SV el s byl s o asens a5l Jels (saiseg,S mlis —A Jgo
Table 8. Grouping of the discrimination functiorafysis under -16 bar osmotic stress

oy ,S duo 0 g dlaws

ej)f 03 o ASL"'C‘ Sloss

Number and 09,5 Predicted group membership Js
percentage Group 1 2 Total

olows 1 28 3 31

Number 2 2 20 22
W 1 90.3 9.7 100
Percentage 2 9.1 90.9 100

LV g5k A i Jloyp bl o G9l (San 5l Jol> ol - Jso
Table 9. Rsults of the canonical correlation under norn@&bar and -16 bar conditions

Stre_z;s i Ll =l oy polae ol ylg sy R C S IRWIR < é Znsor;icél
condition i Function Eigen value Variance (%) Cumulative % ;
Correlation
Normal Jb s 1 2.49¢ 100.0 100.0 0.845
-8 bar SL=A 1 3.688 100.0 100.0 0.887
-16 bar LL-vg 1 1.52¢ 100.0 100.0 0.777
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Abstract

Seed germination is an important step in the growdniod that often is influenced by
environmental stresses. The objective of this study to identify the germination components with
greatest role in discriminant between Iranian agrlaic rice genotypes based on tolerance to drought
stress. The standard test for seed germinatiorcarducted in three levels of osmotic stress (tkstil
water, -8 and -16 bar using manitol) for 53 ricaagpes (including 31 foreign and aerobic genotypes
and 22 Iranian varieties). The various germinatbaracteristics were measured. The grouping of
genotypes based on germination components, thetyggmsowere assigned in the three groups at
normal and stress conditions -8 bar and two gr@aipd6 bar respectively. The results showed that
some of genotypes were in the group with averagessaigher than the general average under all the
three conditions. These genotypes includes AEG6, , AB10, AE12, AE13, AE15, AE15, AE1S6,
AE18, AE29 and AE30, that all were aerobic andifpragenotypes. Then, genotypes were classified
as ‘Aerobic and foreign’ and ‘Iranian’ rice and aisninant functionanalysis was performed. Wilk's
Lambda statistic was estimated 0.286, 0.213 an®70& normal condition, -8 and -16 bar,
respectively. Showing the significant differencetwm®en the two groups based on germination
characteristics. According to the results, the alalds of seed vigor, germination percentage, the
maximum percentage of germination, planting timguneed to reaching 90% and 95% of maximum
germination and germination energy with greatel smd Allometric coefficient with lowest role
were effective to distinguish between the two goup
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